EP 4 506 131 A2

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
12.02.2025 Bulletin 2025/07

(21) Application number: 24193631.9

(22) Date of filing: 08.08.2024

(11) EP 4 506 131 A2

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
B28C 9/04 (2006.01) B28C 5/42 (2006.01)
B28C 7/16(2006.01)

(52) Cooperative Patent Classification (CPC):
B28C 5/4258; B28C 7/161; B28C 9/0454;
B28C 5/4289

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH MA MD TN

(30) Priority: 10.08.2023 IT 202300017079

(71) Applicant: Rossi, Glauco
41019 Soliera (MO) (IT)

(72) Inventor: Rossi, Glauco
41019 Soliera (MO) (IT)

(74) Representative: Zoli, Filippo
Brunacci & Partners S.r.l.
Via Pietro Giardini, 625
41125 Modena (IT)

(54)

(57)  Piece of equipment (1) for the preparation of a
concrete mix comprising:

- a load-bearing frame (2);

- at least one collection container (3) for collecting inert
material associated with the load-bearing frame (2);

- first containment means (4) of a first concrete material
associated with the load-bearing frame (2);

- at least one mixing tank (5) associated with the load-
bearing frame (2), provided with mixing means of the
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PIECE OF EQUIPMENT FOR THE PREPARATION OF A CONCRETE MIX

materials to obtain a fluid concrete mixture;

- transferring means (6) of the inert material from the
collection container (3) to the mixing tank (5);

- first extraction means (7) adapted to convey the first
concrete material from the first containment means (4) to
the mixing tank (5); and

- dispensing means (10) of the fluid concrete mixture
communicating with the mixing tank (5).
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Description
Technical Field

[0001] The present invention relates to a piece of
equipment for the preparation of a concrete mix.

Background Art

[0002] The need to prepare, in place, a ready-to-use
concrete mix has long been known. In particular, the use
of a concrete mix called "grout” made by mixing an inert
material, such as sand, with two concrete materials of
different types, together with water and additives, is well
known.

[0003] This material is now being used to prepare
prefabricated modules which are used in railways as rail
supporting elements to replace the ballast.

[0004] Specifically, it is necessary to dispense the
grout within such prefabricated modules once they are
set in place, prior to their use.

[0005] It therefore turns out that it is necessary for the
grout, or an equivalent material of a cementitious nature,
to be ready and available for use, in liquid form, once the
prefabricated modules have been set in place on the rail
background.

Description of the Invention

[0006] The aim of the present invention is to devise a
piece of equipment which enables the preparation of a
concrete mix in a short time while at the same time
allowing it to be set directly in place.

[0007] Within this aim, one object of the present inven-
tion is to devise a piece of equipment for the preparation
of a concrete mix which is adapted to be used in the
railway industry.

[0008] Yetanother objectis to devise a piece of equip-
ment which allows minimizing the risk of failure to dis-
pense the prepared concrete mix.

[0009] The aforementioned objects are achieved by
this piece of equipment for the preparation of a concrete
mix according to claim 1.

Brief Description of the Drawings

[0010] Other characteristics and advantages of the
present invention will become more apparent from the
description of a preferred, but not exclusive, embodiment
of a piece of equipment for the preparation of a concrete
mix, illustrated by way of an indicative, yet non-limiting
example in the accompanying tables of drawings in
which:

Figure 1 is a first axonometric view of a piece of
equipment according to the invention;

Figure 2 is a second axonometric view of the piece of
equipment in Figure 1;
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Figure 3 is a side elevation view of the piece of
equipment in Figure 1;

Figure 4 is an exploded view of the piece of equip-
ment in Figure 1.

Embodiments of the Invention

[0011] With particular reference to these figures, re-
ference numeral 1 globally denotes a piece of equipment
for the preparation of a concrete mix.

[0012] According to the invention, the piece of equip-
ment 1 comprises a load-bearing frame 2, at least one
collection container 3 of an inert material (e.g., sand)
associated with the load-bearing frame 2, first contain-
ment means 4 of a first concrete material associated with
the load-bearing frame 2 and at least one mixing tank 5
associated with the load-bearing frame 2.

[0013] The piece of equipment 1 then comprises trans-
ferring means 6 of the inert material from the collection
container 3 to the mixing tank 5 and first extraction means
7 adapted to convey the first concrete material from the
first containment means 4 to the mixing tank 5.

[0014] Appropriately, a water reservoir 22 and a vessel
23 which is adapted to contain the additives required for
the preparation of the concrete mix are also provided,
where both the reservoir 22 and the vessel 23 are set in
communication with the mixing tank 5.

[0015] In the preferred embodiment shown in the fig-
ures, suitable for the preparation of so-called "grout", the
piece of equipment 1 also comprises second contain-
ment means 8 of a second concrete material, of a differ-
ent type from the first concrete material, and second
extraction means 9 adapted to convey the second con-
crete material from the second containment means 8 to
the mixing tank 5.

[0016] It is believed that the materials used for the
preparation of the so-called "grout" may be known to
the technician in the field and easily found in the literature.
[0017] Preferably, the first containment means 4 and
the second containment means 8 are arranged on oppo-
site sides of each other with respect to the collection
container 3.

[0018] Inmore detail, the collection container 3, the first
containment means 4 and the second containment
means 8 have an elongated conformation and extend
along relevant directions of development substantially
parallel to each other. Advantageously, the transferring
means 6 are of the type of an extractor belt, arranged
inferiorly to the collection container 3, and the extraction
means 7,9 are of the auger type.

[0019] Appropriately, both the transferring means 6
and the extraction means 7,9 extend from the bottom
to the top so that the mixing tank 5 is fed from above.
[0020] The mixingtank5is provided with mixing means
of the materials being conveyed within it, such as rotating
paddles, to obtain a fluid mixture.

[0021] According to the invention, the piece of equip-
ment 1 also comprises dispensing means 10 of the fluid
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mixture communicating with the mixing tank 5.

[0022] More particularly, the dispensing means 10
comprise atleast one dispensing nozzle 11 provided with
a calibrated opening which allows controlling the outflow
of the fluid mixture.

[0023] Preferably, the dispensing nozzle 11 is operable
in rotation around a relevant axis of rotation X so as to be
able to direct the output of the fluid mixture according to
the specific requirements of the case. In particular, by
means of the dispensing nozzle 11 it is possible to direct
the flow of the fluid mixture prepared within the mixing
tank, e.g., to convey it within small openings.

[0024] Appropriately, the dispensing nozzle 11 pro-
trudes sideways from the defined overall dimensions of
the load-bearing frame 2.

[0025] Advantageously, the piece of equipment 1 com-
prises a transport device 12 provided with wheels 13
movable on rails R and the load-bearing frame 2 is
provided with removable anchoring means 14 to the
transport device itself. The anchoring means 14 may
be of the type of threaded members or other type known
to the engineer in the field.

[0026] The transportdevice 12 thus enables the move-
ment of the piece of equipment 1 along the rails R and its
use in the railway sector. By means of the transport
device 12 it is therefore possible, through the dispensing
means 10, to dispense the fluid mixture prepared within
the cavities of the prefabricated modules which are
placed laterally to the rail R which is occupied by the
transport device itself and which are intended to form the
base on which the rails will rest.

[0027] More particularly, the mixing tank 5 comprises at
least a first draining port 15 of the fluid mixture and the
dispensing means 10 are setin communication with such
a first draining port 15.

[0028] Preferably, the dispensing means 10 comprise
at least one collection tank 17 of the fluid mixture com-
municating with the first draining port 15 and with the
dispensing nozzle 11. Between the mixing tank 5 and the
collectiontank 17 are interposed first valve means, e.g. of
the type of a damper or the like (not shown in detail in the
figures), adapted to allow/prevent the flow of the fluid
mixture towards the collection tank itself. Appropriately,
the dispensing means 10 also comprise pumping means
18 adapted to transfer the fluid mixture from the collection
tank 17 towards the outside through the dispensing noz-
zle 11.

[0029] The collection tank 17 has a smaller volume
than the mixing tank 5 and must therefore be properly fed
so as to prevent the pumping means 18 from sucking in
air, thus risking cavitation.

[0030] Advantageously, the dispensing means 10
comprise one or more level sensors adapted to detect
the presence or not of the fluid mixture within the collec-
tion tank 17 at a given elevation. Specifically, the dispen-
sing means 10 comprise at least two level sensors,
namely a minimum level sensor and a maximum level
sensor.
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[0031] In more detail, such level sensors, not shown in
the figures, are of the conductive type, that is, they
comprise an anode and a cathode which are spaced
apart from each other and positioned at a certain eleva-
tion so that, when the fluid mixture reaches such eleva-
tion, an electric arc is defined which closes the relevant
circuit thus sending a corresponding electric signal.
[0032] Preferably, the piece of equipment 1 also com-
prises an electronic control unit 19 operationally con-
nected to at least the aforementioned level sensors
and to the first valve means interposed between the
mixing tank 5 and the collection tank 17.

[0033] The electronic control unit is programmed to
open and close the first valve means when the fluid
mixture contained in the collection tank 17 reaches the
minimum level and the maximum level, respectively.
[0034] The electronic control unit can also be opera-
tionally connected to the pumping means 18 in such a
way as to disable their operation when the fluid mixture
contained within the collection tank 17 falls below the
minimum level. Advantageously, the mixing tank 5 com-
prises at least a second draining port 20 of the fluid
mixture which is separate from the first draining port 15.
[0035] The second draining port 20 turns out to be
particularly useful in the event of, as a result of a mal-
function, the first valve means arranged where the first
draining port 15 is located being unable to allow the fluid
mixture to flow within the collection tank below. Thanks to
the presence of the second draining port, in fact, it is still
possible to drain the prepared fluid mixture, thus avoiding
its deterioration and, possibly, also the consequent da-
mage of the mechanical components with which it comes
into contact. Appropriately, second valve means (not
visible in detail in the figures) are arranged where the
second draining port 20 is located so as to allow/prevent
the flow of the fluid mixture through the second draining
port itself.

[0036] More particularly, the dispensing means 10
comprise at least one distribution arm 21 of the fluid
mixture communicating with the second draining port 20.
[0037] Appropriately, the distribution arm 21 has at
leastonereceiving area 21aforreceiving the fluid mixture
communicating with the second draining port 20 and one
distribution area 21b for distributing the fluid mixture
opposite the receiving area 21a.

[0038] As particularly visible from the exploded view in
Figure 4, the distribution arm 21 has an elongated con-
formation, where the receiving area 21a and the distribu-
tion area 21b are arranged where its opposite longitudi-
nal ends are located.

[0039] Advantageously, the distribution arm 21 is op-
erable in rotation around a vertical axis Y passing through
the receiving area 21a. Thus, the distribution arm 21 is
movable around the vertical axis Y between at least one
home position, wherein it is contained within the overall
dimensions defined by the load-bearing frame 2, and at
least one working position, wherein it is rotated around
the vertical axis Y with respect to the home position and
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protrudes from the overall dimensions defined by the
load-bearing frame 2. More particularly, since the fulcrum
of rotation is defined where the receiving area 21a is
located, the latter remains fixed during the displacement
of the distribution arm 21, while the distribution area 21b
moves between the home position and the working posi-
tion, whereinitis arranged outside the overall dimensions
defined by the load-bearing frame 2.

[0040] Preferably, the distribution arm 21 is tilting
around an axis incident the vertical axis Y. Specifically,
the tilting axis of the distribution arm 21 (identified in the
figures by the reference letter Z) is substantially horizon-
tal and, as a result of this tilting, the elevation of the
distribution area 21b can be varied with respect to the
ground.

[0041] In the embodiment shown in the figures, the
piece of equipment 1 comprises two distribution arms
21 arranged from opposite sides of the mixing tank 5.
[0042] The operation of this invention is as follows.
[0043] The inert material is first placed within the col-
lection container 3 and the concrete materials (one or
more depending on the type of conglomerate to be ob-
tained) within the containment means 4,8.

[0044] The piece of equipment 1 is then brought to the
area of setting in place by means of the transport device
12. Specifically, once the load-bearing frame 2 has been
attached to the transport device 12 by means of the
anchoring means 14, the transport device 12 is moved
along the relevant rail until it reaches the position adja-
cent laterally to the area of setting in place.

[0045] The inert material and the concrete materials
are conveyed by the transferring means 6 and the ex-
traction means 7,9 respectively, within the mixing tank 5,
where the water and additives required to obtain the
concrete mix are then added. As a result of the action
of the mixing means, the various components are prop-
erly mixed together until a fluid mixture is obtained which
is ready to be distributed in the area of interest.

[0046] At this point, the first valve means arranged
where the first draining port 15 is located open so that
the collection tank 17 below can be filled.

[0047] Once the fluid mixture has reached the max-
imum level, the electronic control unit returns the first
valve means to the closed position. At the same time, the
pumping means are enabled so that the fluid mixture can
be dispensed to the outside.

[0048] In more detail, as a result of the activation of the
pumping means 18, the fluid mixture contained within the
collection tank 17 is dispensed to the outside through the
dispensing nozzle 11.

[0049] Atthe momentwhen the level of the fluid mixture
within the collection tank reaches the minimum level, the
electronic control unit commands the opening of the first
valve means so that the fluid mixture contained within the
mixing tank 5 can flow out again.

[0050] If necessary, itis then also possible to drain the
fluid mixture contained within the mixing tank 5 through
the second draining port 20 and then proceed with its

10

15

20

25

30

35

40

45

50

55

dispensing outwards through the distribution arms 21.
[0051] Specifically, in order to proceed with the dispen-
sing of the fluid mixture, the dispensing arms 21 are
brought from the home position to the working position.
It has, in practice, been ascertained that the described
invention achieves the intended objects, and in particular,
the fact is emphasized that the piece of equipment cov-
ered by the present invention makes it possible to pre-
pare a concrete mix at the area of setting in place and to
carry out the setting in place directly.

[0052] The use of removable anchoring means to arail
transport device makes the claimed piece of equipment
particularly suitable for preparing rail background.
[0053] Inaddition, the special design of the mixing tank
provided with two separate draining ports and with the
dispensing means communicating with both draining
ports makes it possible to minimize the risk of failure to
dispense the prepared fluid mixture within the mixing
tank.

Claims

1. Piece of equipment (1) for the preparation of a con-
crete mix characterized by the factthatit comprises:

- a load-bearing frame (2);

- at least one collection container (3) for collect-
ing inert material associated with said load-bear-
ing frame (2);

- first containment means (4) of a first concrete
material associated with said load-bearing
frame (2);

- atleast one mixing tank (5) associated with said
load-bearing frame (2);

-transferring means (6) of the inert material from
said collection container (3) to said mixing tank
()

- first extraction means (7) adapted to convey
the first concrete material from said first contain-
ment means (4) to said mixing tank (5);

- wherein said mixing tank (5) is provided with
mixing means of said materials to obtain a fluid
mixture;

- dispensing means (10) of said fluid mixture
communicating with said mixing tank (5).

2. Piece of equipment (1) according to claim 1, char-
acterized by the fact that it comprises a transport
device (12) provided with wheels (13) movable on
rails and by the fact that said load-bearing frame (2)
is provided with removable anchoring means (14) to
said transport device (12).

3. Piece of equipment (1) according to claim 1 or 2,
characterized by the fact that it comprises second
containment means (8) of a second concrete materi-
al associated with said load-bearing frame (2) and
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second extraction means (9) adapted to convey the
second concrete material from said second contain-
ment means (8) to said mixing tank (5).

Piece of equipment (1) according to one or more of
the preceding claims, characterized by the fact that
said first containment means (4) and said second
containment means (8) are arranged on opposite
sides of each other with respect to said collection
container (3).

Piece of equipment (1) according to one or more of
the preceding claims, characterized by the fact that
said collection container (3), said first containment
means (4) and said second containment means (8)
have elongated conformation and extend along re-
levant directions of development substantially par-
allel to each other.

Piece of equipment (1) according to one or more of
the preceding claims, characterized by the fact that
said mixing tank (5) comprises at least a first draining
port (15) of the fluid mixture and by the fact that said
dispensing means (10) are set in communication
with said first draining port (15).

Piece of equipment (1) according to claim 6, char-
acterized by the fact that said dispensing means
(10) comprise at least one collection tank (17) of the
fluid mixture communicating with said first draining
port (15) and at least one dispensing nozzle (11)
communicating with said collection tank (17).

Piece of equipment (1) according to claim 7, char-
acterized by the fact that said dispensing means
(10) comprise one or more level sensors of the
conductive type adapted to detect the presence or
absence of the fluid mixture.

Piece of equipment (1) according to one or more of
claims 6 to 8, characterized by the fact that said
mixing tank (5) comprises at least a second draining
port (20) of the fluid mixture separate from said first
draining port (15).

Piece of equipment (1) according to claim 9, char-
acterized by the fact that said dispensing means
(10) comprise atleast one distribution arm (21) of the
fluid mixture communicating with said second drain-
ing port (20).

Piece of equipment (1) according to claim 10, char-
acterized by the fact that said distribution arm (21)
has atleast onereceiving area (21a) for receiving the
fluid mixture communicating with said second drain-
ing port (20) and a distribution area (21b) for dis-
tributing the fluid mixture opposite said receiving
area (21a).
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12,

13.

Piece of equipment (1) according to claim 11, char-
acterized by the fact that said distribution arm (21) is
operable in rotation around a vertical axis (Y) pas-
sing through said receiving area (21a).

Piece of equipment (1) according to claim 12, char-
acterized by the fact that said distributionarm (21) is
tilting around an axis incident said vertical axis (Y).
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