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(54) Machine and method for manufacturing sand cores

(57) The present invention relates to a machine and
method for manufacturing sand cores, the machine (100)
comprising a molding box (1), a blowing chamber (2), a
gassing element (3) and a blowing assembly (4) which
is suitable for injecting air against the blowing chamber
(2) and for suctioning it through a filtration plate. The
blowing chamber (2) is filled with sand and is arranged
in an unloading position between the blowing assembly

(4) and the molding box (1) for unloading the sand into
the molding box (1); and the gassing element (3) is sub-
sequently arranged between the blowing assembly (4)
and the molding box (1). The machine (100) further com-
prises cleaning means (6) suitable for cleaning the filtra-
tion plate once the blowing chamber (2) has left the un-
loading position.
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Description

TECHNICAL FIELD

[0001] The present invention relates to machines and
methods for manufacturing sand cores.

PRIOR ART

[0002] A machine for manufacturing sand cores com-
prises a molding box in which the core is shaped, a blow-
ing chamber, a gassing element (or chamber), a blowing
assembly facing the molding box, and a filtration plate
arranged in the blowing assembly and facing the molding
box. The molding box generally remains stationary while
manufacturing the core, the blowing and gassing cham-
ber being what moves. The blowing assembly and filtra-
tion plate also remain stationary and are generally facing
the molding box at a certain distance, the blowing or gas-
sing chamber, whichever is appropriate, being arranged
between them.
[0003] The blowing chamber can be arranged in at
least two positions with respect to the molding box. In a
loading position it is filled with sand, and in an unloading
position, in which it is arranged between the filtration plate
and the molding box, said sand is unloaded into the mold-
ing box for manufacturing the core. To help the sand fall
into the molding box, the blowing assembly is suitable
for injecting air through the filtration plate towards the
blowing chamber, while at the same time generating suc-
tion for suctioning out at least part of the air that has been
injected. Once the sand has been unloaded from the
blowing chamber, said blowing chamber is moved to its
loading position to be filled with sand again.
[0004] The gassing element (or chamber) can be ar-
ranged in at least two positions with respect to the mold-
ing box. While the blowing chamber is in the unloading
position, the gassing element is in a standby position.
When the blowing chamber leaves the unloading posi-
tion, the gassing element moves to a working position,
preferably on the molding box and injects or blows gas
towards the molding box in order to harden the core.
[0005] As mentioned, suction is also generated when
unloading the sand into the molding box, and this is de-
signed to relieve the excess pressure generated in the
molding box, but in addition to suctioning air it also at-
tracts sand. The filtration plate prevents most of the at-
tracted sand from being suctioned out, but in turn part of
the sand that reaches it stays adhered thereto and ends
up hardening, which can be pernicious in normal machine
operation because it can eventually cover the filtration
plate entirely, or at least greatly deteriorate both the blow-
ing capacity (injecting air) and the suctioning capacity.
As a result, operators must change the filtration plate
often, which at the very least involves consuming a cer-
tain amount of time, and accordingly affects the core
manufacture productivity.
[0006] Document US20120279674A1 discloses a ma-

chine of this type incorporating a system that makes it
easier to replace the filtration plate, and it reduces the
time needed for said replacement and the effort needed
to do so, thereby increasing productivity.

DISCLOSURE OF THE INVENTION

[0007] One object of the invention is to provide a ma-
chine for manufacturing sand cores as described below.
[0008] The machine for manufacturing sand cores of
the invention comprises a molding box in which the core
is shaped, a blowing chamber, a gassing element, a blow-
ing assembly facing the molding box, and a filtration plate
arranged in the blowing assembly and facing the molding
box. The blowing chamber is arranged in a loading po-
sition in which it is at least partially filled with sand, and
in an unloading position between the blowing assembly
and the molding box for unloading the sand into the mold-
ing box. The gassing element is arranged in a working
position between the blowing assembly and the molding
box once the blowing chamber has left the unloading
position for gassing the sand present in the molding box.
[0009] The machine further comprises cleaning means
which are suitable for injecting a cleaning agent against
said filtration plate once the blowing chamber has left the
unloading position, such that the sand adhered to the
filtration plate is detached. The frequency of replacing
the filtration plate is thereby significantly reduced, so pro-
ductivity of said machine is increased in a simple manner.
[0010] Another object of the invention is to provide a
method for manufacturing sand cores as described be-
low.
[0011] In the method for manufacturing sand cores of
the invention, a blowing chamber is at least partially filled
with sand, the blowing chamber moves until it is arranged
between a molding box and a blowing assembly com-
prising a filtration plate, in an unloading position where
said sand is unloaded into a molding box, air is blown
against the blowing chamber to help unload the sand by
means of the blowing assembly, and at least part of said
air is simultaneously suctioned out, the blowing chamber
moves in order to be evacuated from the unloading po-
sition, a gassing element is arranged between the mold-
ing box and the blowing assembly, and the sand present
in the molding box is gassed with the gassing element
so that said sand hardens.
[0012] In the method, when the blowing chamber
moves in order to be evacuated from the unloading po-
sition cleaning means are arranged facing the filtration
plate, and a cleaning agent is injected against said filtra-
tion plate by the cleaning means. Sand is thereby cleaned
off the filtration plate, it being able to use the same filtra-
tion plate for manufacturing more sand cores that if it
were not cleaned, the number of times a filtration plate
needs to be replaced being reduced, thereby productivity
in manufacturing cores being increased.
[0013] These and other advantages and features of
the invention will become evident in view of the drawings
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and the detailed description of the invention.

DESCRIPTION OF THE DRAWINGS

[0014]

Figure 1 schematically shows an embodiment of the
machine of the invention, with a blowing chamber of
said machine in a loading position.

Figure 2 schematically shows the machine of Figure
1, with the blowing chamber in an unloading position.

Figure 3 schematically shows the machine of Figure
1, with cleaning means facing a blowing assembly
of said machine.

Figure 4 shows a schematic section view of cleaning
means of the machine of Figure 1, facing a filtration
plate of said machine.

DETAILED DISCLOSURE OF THE INVENTION

[0015] A first aspect of the invention relates to a ma-
chine 100 for manufacturing sand cores, such as the one
shown by way of example and schematically in Figures
1 to 3, and a second aspect of the invention relates to a
method for manufacturing sand cores which can be im-
plemented in the machine 100 of the first aspect of the
invention, in any of its embodiments and/or configura-
tions.
[0016] The machine 100 comprises a molding box 1 in
which the core is shaped, comprising a cavity 10 with the
desired core shape. To manufacture the core, sand is
poured into the cavity 10 of the molding box 1 and said
sand is subsequently gassed to harden it, such that a
body of sand corresponding to the core is obtained, and
it is subsequently evacuated from the molding box 1.
[0017] The machine 100 comprises a blowing chamber
2 responsible for pouring sand into the molding box 1.
To that end, the blowing chamber 2 is positioned in a
loading position P1 in which it is at least partially filled
with sand, preferably through a hopper 8 or the like, as
shown in Figure 1. The blowing chamber 2 subsequently
moves to an unloading position P2 between a blowing
assembly 4 of the machine 100 and the molding box 1,
as shown in Figure 2, preferably by means horizontal
movement. With the blowing chamber 2 in the unloading
position P2, the sand is unloaded into the molding box 1
by gravity, and to that end the blowing chamber 2 com-
prises a gate (not depicted in the drawings) that opens
to allow the sand to fall into the box. To help the sand fall
into the box and to be positioned as desired in the cavity
10 of the molding box 1, air or another gas is blown from
the blowing assembly 4 towards the blowing chamber 2
through a filtration plate 5, and said air or gas pushes the
sand towards the molding box 1. The filtration plate 5
comprises a plurality of orifices 50 through which air or

gas passes and is preferably fixed to the blowing assem-
bly 4. At the same time, suction is generated from the
blowing assembly 4 through the filtration plate 5 for suc-
tioning out at least part of the air that has been injected
or is being injected. Once all the sand (or the required
sand) has been unloaded, the blowing chamber 2 is
moved again to its loading position P1 in order to com-
mence a new cycle. The filtration plate 5 is arranged in
the blowing assembly 4 and is a mesh (or has a mesh-
like configuration).
[0018] When the blowing chamber 2 is moved to its
loading position P1, a gassing element 3 of the machine
100 is moved to a working position Pg between the blow-
ing assembly 4 and the molding box 1, i.e., the position
shown in Figure 1, and the sand of the cavity 10 of the
molding box 1 is gassed by means of said gassing ele-
ment 3 through a gassing conduit 30 in order to harden
it, so the gassing element 3 receives the gas from outside
the machine 100 or from a receptacle of the machine 100
in which said gas is stored. When the blowing chamber
2 is moved to its unloading position P2, the gassing ele-
ment 3 moves from its working position Pg to a standby
position P shown in Figure 2. In a preferred embodiment
of the machine 100, corresponding to the embodiment
shown in Figures 1 to 3, chambers 2 and 3 move together
as a result of a common structure 7, although in other
embodiments both chambers 2 and 3 can move inde-
pendently from one another.
[0019] Due primarily to suction, the filtration plate 5 be-
comes fouled with sand which remains adhered thereto
and ends up hardening. Up until now, the solution to this
problem has been based on frequently replacing said
filtration plate 5, and solutions aimed at making said re-
placing easier are known so that operators in charge of
replacement and/or productivity in manufacturing cores
are affected as little as possible, as shown in
US20120279674A1 for example. However, in both as-
pects of the invention, the problem/solution is ap-
proached from a point of view that has neither been seen
nor suggested up until now, proposing a direct and au-
tomatic action on the filtration plate 5 in order to remove
or at least greatly reduce the frequency of changing a
filtration plate 5, with the advantages this entails as re-
gards user ease and increasing productivity, for example.
[0020] The machine 100 of the invention therefore fur-
ther comprises cleaning means 6 for cleaning the filtra-
tion plate 5. The cleaning means 6 are suitable for inject-
ing a cleaning agent against the filtration plate 5 once
the blowing chamber 2 has left the unloading position
P2, and thereby causing, with the strength of the cleaning
agent, at least part of the sand adhered to the filtration
plate 5 to become detached therefrom. To that end, the
cleaning means 6 comprise at least one nozzle 60
through which the cleaning agent comes out. To clean
the filtration plate 5, the cleaning means 6 are preferably
arranged facing the filtration plate 5, between said filtra-
tion plate 5 and the molding box 1, the cleaning agent
being injected against the filtration plate 5 from bottom
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to top. The cleaning agent is preferably injected under
pressure, and it can be a gas or another material such
as dry ice, for example, though it is preferably com-
pressed air.
[0021] In the preferred embodiment of the machine
100, the cleaning means 6 are attached to the common
structure 7 at a point between the blowing chamber 2
and the gassing element 3. As a result of said common
structure 7, the two chambers 1 and 2 move together,
and when they move so that the blowing chamber 2 can
leave its unloading position P2 and the gassing element
3 can be arranged in its gassing position Pg, the cleaning
means 6 also move, and there is a moment in which they
are arranged under the filtration plate 5 (see Figure 3),
and this is the moment that is used for injecting the clean-
ing agent and thereby cleaning said filtration plate 5 at
least in part. Gas etching can only be activated in that
moment or it can be activated beforehand in order to
assure that, when the time comes, the filtration plate 5
will be etched with the cleaning agent. If the time during
which the filtration plate 5 is exposed to the cleaning
agent is not enough to clean it, movement of the gassing
element 3 to its working position Pg can be delayed by
interrupting its movement (and therefore that of the blow-
ing chamber 2 as well) for the necessary or required time
so that the cleaning means 6 perform the required clean-
ing, movement being activated again once said time has
elapsed.
[0022] In a second embodiment of the machine 100,
the cleaning means 6 are fixed to the gassing element
3, it being arranged on said gassing element 3. The clean-
ing operation can therefore be performed while the sand
of the molding box 1 is being gassed with the gassing
element 3, which is generally enough time to perform the
required cleaning of the filtration plate 5, because the
cleaning means 6 are facing the filtration plate 5 while
gassing takes place.
[0023] In a third embodiment of the machine 100, the
cleaning means 6 are attached to the blowing assembly
4 with freedom of rotation, and when the blowing chamber
2 moves to leave the unloading position P2, the cleaning
means 6 rotate in order to be positioned opposite the
filtration plate 5 and in order to thereby perform the clean-
ing operation. This embodiment has the aforementioned
drawback of having to delay or interrupt movement of the
gassing element 3 towards its working position Pg.
[0024] In any of the embodiments, the cleaning means
6 can comprise a structure 61 and a plurality of nozzles
60 fixed to said structure 61, as shown by way of example
in Figure 4, such that the nozzles 60 remain stationary
during the cleaning operation; or they can comprise at
least one nozzle 60 attached to the structure 61 with free-
dom of movement, causing the repetitive movement of
said nozzle 60 in both directions to cover the entire width
of the filtration plate 5, while at the same time the cleaning
agent is injected against said filtration plate 5 by means
of said nozzle 60.
[0025] In any of its embodiments, the machine 100 can

further comprise suction means arranged below the fil-
tration plate 5 and suitable for suctioning out at least the
sand that is detached from or cleaned off the filtration
plate 5 due to the action of cleaning means 6, although
in other cases the sand could fall by gravity, for example,
avoiding use of suction means. The suction means com-
prise means responsible for generating suction (not de-
picted in the drawings), a suction conduit 90 through
which said sand reaches its destination (a receptacle or
bin for evacuation, for example) and a suction valve 91
for opening or closing the passage through the suction
conduit 90.
[0026] As discussed, the second aspect of the inven-
tion relates to a method for manufacturing sand cores
and can be implemented in any of the embodiments of
the machine 100 of the first aspect of the invention. In
the method, the molding box 1 and blowing assembly 4
remain stationary, whereas the blowing chamber 2 and
the gassing element 3 move in order to be arranged be-
tween said molding box 1 and said blowing assembly 4,
specifically in order to be arranged on and facing the
molding box 1.
[0027] The method of the invention comprises the fol-
lowing steps:

- The blowing chamber 2 is at least partially filled with
sand, it being in a loading position P1 located away
from the molding box 1 (see Figure 1). Filling is done
using a hopper 8 or the like, for example.

- With the blowing chamber 2 full of sand (or with the
necessary or required amount of sand), the blowing
chamber 2 moves to an unloading position P2 in
which it is facing the molding box 1 (see Figure 2),
arranged between said molding box 1 and the blow-
ing assembly 4.

- With the blowing chamber 2 in the unloading position
P2, a gate (not depicted in the drawings) of said blow-
ing chamber 2 opens, and the sand is left to fall by
gravity into the molding box 1. This step lasts for a
predetermined unloading time which will have been
calculated beforehand as needed.

- While sand is being unloaded, the blowing assembly
4 preferably injects air under pressure into the blow-
ing chamber 2 in order to push the sand that is
present therein and to help unload it into the molding
box 1.

- While air is injected into the interior of blowing cham-
ber 2, the blowing assembly 4 generates suction on
said interior for suctioning out at least part of the air
that is being injected.

- Once the unloading time has elapsed, the blowing
chamber 2 is moved to the loading position P2 in
which the discussed process begins again.

- Once the unloading time has elapsed, while the
blowing chamber 2 moves to the loading position P2,
the gassing element 3 moves from a standby position
P (Figure 2) to a working position Pg in which it is
facing the molding box 1 (Figure 1), arranged be-
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tween said molding box 1 and the blowing assembly
4.

- The molding box 1 (the inner cavity 10) is gassed
with the gassing element 3 in the working position
Pg by means of the gassing element 3, in order to
harden the sand during a predetermined gassing
time.

- Once the gassing time has elapsed, the gassing el-
ement 3 moves to its standby position P, and the
blowing chamber 2 can move again to its unloading
position P2 (if sand is no longer being loaded in).

[0028] All the mentioned operations are preferably per-
formed automatically.
[0029] In the method of the invention, in addition to the
mentioned operations, when the blowing chamber 2 is
moved to leave the unloading position P2, cleaning
means 6 are arranged facing the filtration plate 5 and a
cleaning agent is injected against said filtration plate 5
by the cleaning means 6. Therefore, after each sand un-
loading operation for unloading sand into the molding
box 1, possible sand adhered to the filtration plate 5 pri-
marily due to suction can be cleaned off, the frequency
of having to replace said filtration plate 5 with a new one
(or at least with a clean one) being decreased, produc-
tivity of the machine 100 thereby being increased. A
cleaning operation is preferably performed every time a
sand unloading operation is performed, although it could
have a different frequency if required. The cleaning agent
is preferably injected under pressure, and it can be a gas
or another material such as dry ice, for example, although
it is preferably compressed air.
[0030] In a preferred embodiment of the method of the
invention, the blowing chamber 2 and the gassing ele-
ment 3 are attached to one another by means of a com-
mon structure 7, such that they move simultaneously and
together. The cleaning means 6 are attached to said com-
mon structure 7 at a point between the blowing chamber
2 and the gassing element 3, also moving integrally with
the blowing chamber 2 and the gassing element 3. In the
preferred embodiment, movement of the gassing ele-
ment 3 from the standby position P to the working position
Pg (and therefore movement of the blowing chamber 2
from the unloading position P2 to the loading position P1)
can be done continuously or discontinuously. During this
change in position of the blowing chamber 2 and the gas-
sing element 3 (and of the cleaning means 6), the clean-
ing means 6 inject the cleaning agent acting against the
filtration plate 5 when said cleaning means 6 are facing
it (the moment in which injection of the cleaning agent is
activated is irrelevant, it must simply be assured that
when the cleaning means 6 pass below the filtration plate
5, said injection must be activated in order to be able to
perform cleaning). If the time during which the cleaning
means 6 act on the filtration plate 5 is enough to clean
it, movement is done continuously, otherwise it is done
discontinuously, the movement being interrupted during
a predetermined cleaning time while said cleaning means

6 inject the cleaning agent against the filtration plate 5,
said cleaning time being equal to or greater than that time
which has previously been considered necessary.
[0031] In a second embodiment of the method of the
invention, the cleaning means 6 are fixed to the gassing
element 3 and arranged on said gassing element 3 such
that they move integrally with said gassing element 3.
The cleaning operation can therefore be performed while
the sand of the molding box 1 is being gassed with the
gassing element 3, which is generally enough time to
perform the required cleaning of the filtration plate 5, be-
cause the cleaning means 6 are facing the filtration plate
5 while gassing takes place. The cleaning means 6 are
positioned below the filtration plate 5 while at the same
time the gassing element 3 is positioned in the working
position Pg.
[0032] In a third embodiment of the method, the clean-
ing means 6 are attached to the blowing assembly 4 with
freedom of rotation, and when the blowing chamber 2
moves to leave the unloading position P2, the cleaning
means 6 rotate in order to be positioned opposite the
filtration plate 5 and in order to thereby perform the clean-
ing operation. This embodiment has the drawback dis-
cussed above for the first embodiment as regards having
to delay or interrupt movement of the gassing element 3
towards its working position Pg. Once the cleaning op-
eration is performed, said cleaning means 6 return to
their original position to allow the gassing element 3 to
be positioned in the working position Pg.
[0033] In any of the embodiments of the method, the
cleaning means 6 can comprise a structure 61 and a
plurality of nozzles 60 fixed to said structure 61, such that
the nozzles 60 remain stationary during the cleaning op-
eration; or they can comprise at least one nozzle 60 at-
tached to the structure 61 with freedom of movement. In
this latter case, during the cleaning operation of the meth-
od of the invention the repetitive movement of said nozzle
60 in both directions is caused in order to cover the entire
width of the filtration plate 5, while at the same time the
cleaning agent is injected against said filtration plate 5
by means of said nozzle 60.
[0034] In any of its embodiments, at least the sand that
is detached from or cleaned off the filtration plate 5 due
to the action of the cleaning means 6 can be suctioned
out by suction means during the method of the invention.
This operation can take place continuously, although it
is preferably activated during the time in which the clean-
ing means 6 are acting on the filtration plate 5. The suction
means comprise means responsible for generating suc-
tion (not depicted in the drawings), a suction conduit 90
through which said sand reaches its destination (a re-
ceptacle for evacuation, for example) and a suction valve
91 for opening or closing the passage through the suction
conduit 90, and the means responsible for generating
suction are acted on and said suction valve 91 is acted
on, when required, in order to allow or prohibit said suc-
tion.
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Claims

1. Machine for manufacturing sand cores, comprising
a molding box (1) in which the core is shaped, a
blowing chamber (2), a gassing element (3), and a
blowing assembly (4) facing the molding box (1)
which is suitable for injecting air against the blowing
chamber (2) and for suctioning it through a filtration
plate (5), the blowing chamber (2) being arranged in
a loading position in which it is at least partially filled
with sand, and in an unloading position (P2) between
the blowing assembly (4) and the molding box (1)
for unloading at least part of said sand into the mold-
ing box (1), and the gassing element (3) being ar-
ranged in a working position (Pg) between the blow-
ing assembly (4) and the molding box (1) once the
blowing chamber (2) has left the unloading position
(P2), characterized in that the machine (100) fur-
ther comprises cleaning means (6) which are suita-
ble for at least partially cleaning the filtration plate
(5) once the blowing chamber (2) has left the unload-
ing position (P2).

2. Machine according to claim 1, wherein the cleaning
means (6) are suitable for injecting a cleaning agent
against said filtration plate (5) for at least partially
cleaning the filtration plate (5), said cleaning means
(6) comprising at least one nozzle (60) through which
the cleaning agent comes out.

3. Machine according to claim 2, wherein the cleaning
means (6) are arranged facing the filtration plate (5),
between said filtration plate (5) and the molding box
(1), once the blowing chamber (2) has left the un-
loading position (P2), the cleaning agent being in-
jected from bottom to top.

4. Machine according to claim 2 or 3, comprising a com-
mon structure (7) attaching the blowing chamber (2)
and the gassing element (3), the cleaning means (6)
being attached to said common structure (7) at a
point between the blowing chamber (2) and the gas-
sing element (3).

5. Machine according to claim 2 or 3, wherein the clean-
ing means (6) are fixed to the gassing element (3),
said cleaning means (6) being arranged on said gas-
sing element (3).

6. Machine according to claim 2 or 3, wherein the clean-
ing means (6) are attached to the blowing assembly
(4) with freedom of rotation.

7. Machine according to any of claims 2 to 6, wherein
the cleaning means (6) comprise a structure (61) and
a plurality of nozzles (60) fixed to said structure (61).

8. Machine according to any of claims 2 to 6, wherein

the cleaning means (6) comprise a structure (61) and
at least one nozzle (61) attached to said structure
(61) with freedom of movement.

9. Machine according to any of the preceding claims,
comprising suction means arranged below the filtra-
tion plate (5) and suitable for suctioning out at least
the sand that is detached from or cleaned off the
filtration plate (5) due to the action of the cleaning
means (6).

10. Method for manufacturing sand cores, in which a
blowing chamber (2) is at least partially filled with
sand, the blowing chamber (2) moves until it is ar-
ranged between a molding box (1) and a blowing
assembly (4) comprising a filtration plate (5), in an
unloading position (P2) in which at least part of said
sand in the molding box (1) is unloaded, air is blown
against the blowing chamber (2) to help unload the
sand by means of the blowing assembly (4), and at
least part of said air is simultaneously suctioned, the
blowing chamber (2) moves in order to be evacuated
from the unloading position (P2), a gassing element
(3) is arranged between the molding box (1) and the
blowing assembly (4) in a working position (Pg), and
the sand present in the molding box (1) is gassed
with the gassing element (3), characterized in that
when the blowing chamber (2) leaves the unloading
position (P2), cleaning means (6) are arranged fac-
ing the filtration plate (5) and a cleaning agent is in-
jected against said filtration plate (5) by the cleaning
means (6).

11. Method according to claim 10, wherein the blowing
chamber (2), the gassing element (3) and the clean-
ing means (6) move simultaneously and together to
change the blowing chamber (2) and the gassing
element (3) from one position to another, the clean-
ing means (6) being positioned facing the filtration
plate (5) once the blowing chamber (2) has left the
unloading position (P2) and before the gassing ele-
ment (3) is arranged in its working position (Pg).

12. Method according to claim 10, wherein the cleaning
means (6) move integrally with the gassing element
(3) and are arranged facing the filtration plate (5)
when the gassing element (3) is arranged in the
working position (Pg).

13. Method according to any of claims 10 to 12, wherein
the cleaning means (6) facing the filtration plate (5)
causes the repetitive movement of at least one noz-
zle (60) of said cleaning means (6) in both directions
to cover the entire width of the filtration plate (5),
while at the same time the cleaning agent is injected
against said filtration plate (5) by means of said noz-
zle (60).
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14. Method according to any of claims 10 to 13, wherein
the sand that is detached from or cleaned off the
filtration plate (5) is absorbed by suction means (7).

15. Method according to any of claims 10 to 14, wherein
the cleaning agent injected by the cleaning means
(6) is compressed air.
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