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(54) SOLID COMPONENT MIXING APPARATUS AND ASSOCIATED METHOD

(57) Solid component mixing apparatus, comprising
a mixing device, and a first dosing device (1) for supplying
sand and a second dosing device (2) for supplying a solid
additive that are communicated with the mixing device.
The mixing device comprises a vertical mixing chamber
(3) with a rectangular cross-section, the contour of the
chamber (3) being formed by four side walls, such that
two side walls opposite one another are wider than the
other two walls. The chamber (3) comprises a first inlet
(3.1) communicated with the first dosing device (1) and
a second inlet (3.2) communicated with the second dos-
ing device (2), the second inlet (3.2) being at a lower
height than the first inlet (3.1), and said second inlet (3.2)
being arranged in one of the wider side walls of the cham-
ber (3). Associated mixing method.
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Description

TECHNICAL FIELD

[0001] The present invention relates to solid compo-
nents mixing apparatus, particularly for preparing the ma-
terial used for making sand cores, and to an associated
mixing method.

PRIOR ART

[0002] In cores known as sand cores, sand is the main
component thereof. However, a core is not made up of
sand alone, but rather comprises another type of com-
ponents that are mixed with the sand before making the
cores, the material resulting from said mixing being the
material used for making the cores. In some cases, the
sand is mixed with at least one solid component (an ad-
ditive), and both components (along with others, if there
are any) are mixed in a mixing apparatus suitable for
such purpose.
[0003] The most common mixing apparatus are those
in which the components to be mixed are introduced in
a vessel either individually or all together through one
and the same conduit as disclosed, for example, in patent
document US3920223A. In this latter case, despite the
fact that the components arrive through one and the same
conduit, they are not mixed together when they do so
because the function of the conduit is to simply direct the
components to the vessel. After that, the components
present in the vessel are mixed, generally using blades.
The components are usually supplied in a controlled
manner, the required amount being dosed in each case.
[0004] This type of mixing requires a certain amount
of time to perform, once the components are in the vessel,
and this means, in addition to the direct drawback in terms
of productivity, that the components will be exposed dur-
ing said certain amount of time to mechanical friction gen-
erated by contact with the blades (or equivalent mechan-
ical elements) in charge of moving and mixing them.
These frictions cause the components and/or the result-
ing mixture to heat up, which must be taken into account
in some cases so that they do not deteriorate or nega-
tively modify the properties thereof.
[0005] Patent document JP2005238263A discloses
another type of mixing, where two component dosing de-
vices are arranged next to one another and both said
devices are arranged on a conveyor belt. The dosing
device arranged upstream in the forward movement di-
rection of the conveyor belt supplies a first component
on said belt, and the belt causes the forward movement
of said first component in said forward movement direc-
tion. The other dosing device supplies the second com-
ponent to the belt, which is deposited on the first com-
ponent already arranged on said belt, and both compo-
nents are thus supplied together and mixed, when re-
quired, by means of said belt. Both components are de-
posited in an additional mixer to assure mixing.

DISCLOSURE OF THE INVENTION

[0006] The object of the invention is to provide a solid
component mixing apparatus for preparing the material
used for making sand cores, and an associated method,
as defined in the claims.
[0007] A first aspect of the invention relates to an ap-
paratus that is suitable for mixing sand and a solid addi-
tive, which make up the material used for making sand
cores. The apparatus comprises a mixing device, a first
dosing device for supplying the sand (or other equivalent
granular component) to the mixing device, and a second
dosing device for supplying the solid additive (a second
solid component) to the mixing device.
[0008] The mixing device comprises a vertical mixing
chamber having a rectangular cross-section, the contour
of the mixing chamber therefore being formed by four
side walls, such that two side walls opposite one another
are wider than the other two side walls opposite one an-
other.
[0009] The mixing chamber further comprises a first
inlet communicated with the first dosing device to receive
the sand, and a second inlet communicated with the sec-
ond dosing device to receive the solid additive. The sec-
ond inlet is at a lower height than the first inlet and is
furthermore arranged in one of the wider side walls of
the mixing chamber. Therefore, since the mixing cham-
ber is vertical, the force of gravity is utilized to perform
mixing, which helps to not require additional mechanical
elements to that end. Furthermore, both the sand and
the solid additive are forced to come into contact with
one another and mix together in a simple and easy man-
ner and without having to use additional mechanical el-
ements such as blades or mixers of another type, for
example, achieving the required mixture, or in the sim-
plest case, achieving at least a pre-mixture between both
components which must subsequently come into contact
with one of said elements for a shorter time for a final
mixing.
[0010] The smaller the width of the cross-section the
more the mixture is assured, but, at the same time, it has
to be enough to allow the passage of both components.
If the mixing chamber had another type of cross-section,
such as a circular section, for example, a correct mixture
or pre-mixture between both components could not be
assured because it would not be possible to assure that
the two components were mixed in the mixing chamber.
For example, the solid additive could "push" the sand
instead of mixing with it, or while the sand falls down
through the mixing chamber, the sand, or at least some
of the sand, may not reach the section where the solid
additive enters through where it is required, complete
correct mixing not being assured (which can give rise to
defective parts of the core that is subsequently made),
such that either a correct mixture would not be obtained
or the obtained mixture would subsequently require a
longer mixing time with mechanical elements.
[0011] Therefore, in order to carry out a suitable mix-
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ture, it is essential for the cross-section through which
the sand and the solid additive pass is narrow and elon-
gated, hence said section is defined as a "rectangular
section" because it is the definition that best fits those
features. In any case, it is evident that in the context of
the invention any section having two long sides and two
short sides would fit under the definition of "rectangular
section", regardless of whether or not said sides formed
a section with right angles. Thus, for example, a section
in the form of a rectangle with rounded edges or an elon-
gated oval section would also fit under the definition of
"rectangular section". Likewise, when referring to the four
side walls forming the contour of the sealing chamber, it
is clear in the context of the invention that is not indis-
pensable for the sealing chamber to have walls separat-
ed by vertexes, but rather the most essential is for there
to be two opposite walls (two opposite faces) attached
to one another by means of two narrower walls to gen-
erate a cross-section through which the sand and the
solid additive with the discussed features pass.
[0012] A second aspect of the invention relates to a
mixing method for preparing the material used for making
sand cores.
[0013] Sand and at least one solid additive are mixed
with one another in the method, and for the purpose of
mixing them, the sand and the solid additive are supplied
to a vertical mixing chamber from a sand dosing device
and a solid additive dosing device, respectively. The mix-
ing chamber comprises a rectangular cross-section, the
contour of the mixing chamber therefore being formed
by four side walls, such that two side walls opposite one
another are wider than the other two side walls opposite
one another. The solid additive is supplied to the mixing
chamber through an inlet present in one of the wider side
walls of the mixing chamber and at a lower height than
the height from which the sand is supplied, the same
advantages as those discussed for the first aspect of the
invention thereby being obtained.
[0014] These and other advantages and features of
the invention will become evident in view of the drawings
and detailed disclosure of the invention.

DESCRIPTION OF THE DRAWINGS

[0015]

Figures 1a and 1b show two perspective views of an
embodiment of the mixing apparatus of the invention,
without an attachment element between the first dos-
ing device and the mixing chamber of said appara-
tus.

Figure 2 shows a section view of the apparatus of
Figures 1 a and 1 b, with the passage of the dosing
devices of the apparatus open.

Figure 3 shows a section view of the apparatus of
Figures 1 a and 1 b, with the passage of the dosing

devices of the apparatus closed.

DETAILED DISCLOSURE OF THE INVENTION

[0016] The mixing apparatus 100 is suitable for mixing
different solid components with one another and thereby
generating a mixture that is subsequently used for mak-
ing sand cores. The components to be mixed with the
apparatus 100 are at least one sand and one solid addi-
tive (which can be wood flour or starch, for example).
[0017] The apparatus 100 comprises a mixing device
and a dosing device for each component participating in
the desired mixture. In the embodiment shown in the fig-
ures, the apparatus 100 comprises a first dosing device
1 for supplying sand (a first solid component) to the mix-
ing device and a second dosing device 2 for supplying a
solid additive (a second solid component) to the mixing
device, so that both components are mixed with one an-
other in said mixing device, as shown by way of example
in Figures 1a and 1b. In the case of using more than one
sand and/or more than one solid additive, the apparatus
100 would comprise an additional dosing device for each
additional component.
[0018] The mixing device comprises a vertical mixing
chamber 3 having a rectangular cross-section, the con-
tour of the mixing chamber 3 therefore being formed by
four side walls, such that two side walls opposite one
another are wider than the other two side walls opposite
one another.
[0019] As indicated, in the context of the invention "rec-
tangular section" must be interpreted as any narrow and
elongated cross-section, the rectangular shape being the
most representative shape of that definition. However,
other shapes such as an oval shape or a rectangular
shape with rounded ends, just to mention two examples,
would fit under the definition of "rectangular section".
Likewise, although it has been established that the con-
tour of the mixing chamber 3 comprises four side walls,
it is clear that in the context of the invention these walls
can be less defined, as in the case of a cross-section of
oval shapes, for example, where the four walls are not
separated by vertexes, but where it can clearly be inter-
preted which ones are the wider two side walls opposite
one another.
[0020] As shown in Figure 2, for example, the mixing
chamber 3 further comprises a first inlet 3.1 communi-
cated with the first dosing device 1 to receive the sand,
and a second inlet 3.2 communicated with the second
dosing device 2 to receive the solid additive. The second
inlet 3.2 is at a lower height than the first inlet 3.1 and is
furthermore arranged in one of the wider side walls of
the mixing chamber 3.
[0021] In some embodiments, the apparatus 100 com-
prises a baffle 1.0 which is attached to the first dosing
device 1 and is suitable for directing the sand towards
the wall of the mixing chamber 3 comprising the second
inlet 3.2. The sand is therefore forced to come into contact
with the solid additive as soon as said solid additive en-
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ters the mixing chamber 3. Due to the force with which
the sand falls due to gravity, said sand entrains the solid
additive with it, mixing with it.
[0022] In some embodiments, in addition to the baffle
1.0 the apparatus 100 further comprises an additional
baffle 3.0 which is attached to the second dosing device
2 and at least partially housed in the mixing chamber 3,
through the second inlet 3.2. The sand directed by the
baffle 1.0 falls onto said additional baffle 3.0, entraining
the solid additive arranged on it, assuring to a greater
extent a correct mixture between both components (sand
and solid additive). Furthermore, the additional baffle 3.0
is suitable for directing the solid additive towards the wall
of the mixing chamber 3 opposite the wall comprising the
second inlet 3.2, and since said solid additive is already
in contact with the sand, it is the mixture between the
sand and the solid additive that is directed towards said
wall. The additional baffle 3.0 further limits the smaller
width of the cross-section of the mixing chamber 3 in a
passage area 3.3 of said mixing chamber 3 (the passage
area 3.3 is the space left between the end of the additional
baffle 3.0 and said wall of the mixing chamber 3), such
that due to the narrowness of said passage area 3.3, the
correct mixture between both components is assured to
an even greater extent given that they are forced to pass
through said passage area 3.3 together. It must further-
more be taken into account that when they reach said
passage area 3.3, both components have already
traveled the path together (regardless of how small it may
be).
[0023] Generally, the sand used comprises a density
greater than the solid additive used (a normal ratio can
be about 1.6 kg/dm3 to about 0.4 kg/dm3), which helps
the sand entrain the solid additive as a result of the force
with which the first component reaches the baffle 3.0 due
to the force of gravity, thereby assuring to a greater extent
said entrainment, thereby further assuring to a greater
extent the correct mixture between both (which is further
assured with the passage area 3.3 through which they
subsequently pass).
[0024] In some embodiments, the apparatus 100 com-
prises a first regulating device 1.1 for adjusting, as re-
quired, the flow of sand at the outlet of the first dosing
device 1, and a second regulating device 2.1 for adjust-
ing, as required, the flow of solid additive at the outlet of
the second dosing device 2. The amount of each of these
two components to be supplied can thereby be adjusted,
the apparatus 100 for making cores of different sizes,
shapes and/or properties thus being able to be readily
configured.
[0025] Each of the dosing devices 1 and 2 is adjusted
for supplying the amount of sand or solid additive required
in a certain amount of time, such that a suitable proportion
between the sand and the solid additive is achieved
throughout the making process. For example, if 50 kg of
sand are required to be mixed with 300 g of solid additive,
the outlets of both dosing devices 1 and 2 are adjusted
with the respective regulating devices 1.1 and 2.1, so

that they can supply the required amount in each case,
in one and the same time interval, to assure a correct
proportion between both in the entire mixture. Therefore,
to the extent possible the mixture of the solid additive
with the sand (the material for making cores) is homog-
enous, and the core made with said mixture of compo-
nents is homogenous in terms of material, without having
areas that are weaker than others because the sand/solid
additive proportion varies from some parts of the core to
others.
[0026] In some embodiments, the apparatus 100 com-
prises a load cell (or an equivalent element) in at least
one of the dosing devices 1 and 2, preferably in both, to
know the amount of component present in the dosing
device 1 and 2. This further allows facilitating the process
of loading the dosing devices 1 and 2, in which the desired
amount of the corresponding component can be loaded
in an easy manner. For example, it is possible to load a
dosing device 1 and 2 until it is detected that the required
amount has already been loaded, at which time said load-
ing can be stopped. As a result, the required amount of
component is available in each dosing device 1 and 2 in
order to subsequently obtain the required mixture as a
result of the mixing chamber 3.
[0027] In a preferred embodiment of the apparatus
100, the first dosing device 1 is arranged above the mix-
ing chamber 3 and comprises an outlet segment 1.8 with
a cross-section equal to the cross-section of the mixing
chamber 3 and opposite an upper face of said mixing
chamber 3, the first inlet 3.1 of the mixing chamber 3
being arranged on said upper face. The first regulating
device 1.1 comprises a movable regulating element de-
marcating the passage width between its end and the
wall of the outlet segment 1.8 opposite said end, said
wall being substantially aligned with the wall of the mixing
chamber 3 comprising the second inlet 3.2. For adjusting
the flow of sand said regulating element is moved by
moving its end closer to or farther away from its opposite
wall. In said embodiments, the baffle 1.0 attached to the
first dosing device 1 and the regulating element of the
first regulating device 1.1 are one and the same element,
such that the sand is directed where desired (baffle func-
tion) and with the desired flow (regulating function) with
one and the same element.
[0028] The second regulating device 2.1 comprises a
movable regulating element 2.0 that is at least partially
opposite the second inlet 3.2, for adjusting the outflow of
the solid additive, partially covering said second inlet 3.2
from above to perform said adjustment, thereby limiting
the area of said second inlet 3.2 through which solid ad-
ditive is supplied.
[0029] In some embodiments of the apparatus 100, as
shown in the figures, for example, the first regulating de-
vice 1.1 is attached to the first dosing device 1 with rota-
tional freedom, thus being suitable for adjusting the flow
of the corresponding component, or for participating in
the adjustment by means of the rotation thereof. In other
embodiments, the second regulating device 2.1 could
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also be attached to the second dosing device 2 with ro-
tational freedom.
[0030] In some embodiments of the apparatus 100,
each regulating device 1.1 and 2.1 further comprises a
respective closure element 1.2 and 2.2 shown in a closed
position in Figure 3 by way of example, parallel to and
opposite the corresponding regulating element and ar-
ranged above said regulating element. Each of said reg-
ulating elements is furthermore independently attached
to the closure element 1.2 and 2.2 of each regulating
device 1.1 and 2.1 with freedom of relative longitudinal
movement.
[0031] The closure element 1.2 of the first regulating
device 1.1 is suitable for allowing or impeding the pas-
sage of sand towards the mixing chamber 3, whereas
the associated regulating element is suitable for regulat-
ing the flow of sand towards said mixing chamber 3. Like-
wise, the closure element 2.2 of the second regulating
device 2.1 is suitable for allowing or impeding the pas-
sage of sand towards the mixing chamber 3, whereas
the associated regulating element 2.0 is suitable for reg-
ulating the flow of solid additive towards said mixing
chamber 3.
[0032] In some embodiments, the apparatus 100 com-
prises a vibration device 1.3 associated with the first dos-
ing device 1, to cause the vibration thereof and thereby
facilitate or accelerate the supply of the first component
to the mixing chamber 3, if required, and/or a vibration
device 2.3 associated with the second dosing device 2,
to cause the vibration thereof and thereby facilitate or
accelerate the supply of the second component to the
mixing chamber 3, if required.
[0033] In the embodiments in which the apparatus 100
comprises a vibration device associated with more than
one dosing devices 1 and 2, in order to prevent the vi-
brations of one dosing device from affecting the other
dosing device, the apparatus 100 comprises attachment
means impeding this drawback, isolating the two dosing
devices 1 and 2. In the embodiment shown in the figures,
for example, the apparatus 100 comprises a vibration
device 1.3 associated with the first dosing device 1 and
a vibration device 2.3 associated with the second device
2. In order to prevent the vibrations of one from affecting
the other, in this case the first dosing device 1 and the
mixing chamber 3 are physically separated, the appara-
tus 100 comprising a hollow and flexible attachment el-
ement 4 attaching the first dosing device 1 with the mixing
chamber 3 (by way of attachment means isolating vibra-
tions), thereby allowing communication between both
and the supply of sand. The second dosing device 2 and
the mixing chamber 3 are attached to one another, and
they can even be part of one and the same body. In a
preferred embodiment, the first dosing device 1 is ar-
ranged above the mixing chamber 3, as discussed
above. In said embodiment, the attachment element 4 is
coupled to the outlet segment 1.8 of the first dosing de-
vice 1 and to the mixing chamber 3, on the outside. There-
fore, since the attachment element 4 is hollow, the sand

reaches the mixing chamber 3 from the first dosing device
1 despite the physical separation between both. As dis-
cussed, the attachment element 4 is flexible, such that it
absorbs the vibrations generated in the first dosing de-
vice 1 by means of the vibration device 1.3 and prevents
them from being transferred to the mixing chamber 3.
[0034] A second aspect of the invention relates to a
mixing method for preparing the material used for making
sand cores in a mixing apparatus in which sand and at
least one solid additive are mixed with one another. The
solid additive can be wood flour or starch, for example.
For the purpose of mixing them, the sand and the solid
additive are supplied to a vertical mixing chamber of the
apparatus from a sand dosing device and a respective
solid additive dosing device. The mixing chamber has a
rectangular cross-section, the contour of the mixing
chamber therefore being formed by four side walls, such
that two side walls opposite one another are wider than
the other two side walls opposite one another. The ex-
pression "rectangular section" must be interpreted in the
same way discussed for the mixing chamber of the first
aspect of the invention. In the method of the invention,
the mixing chamber receives the solid additive through
one of its wider side walls and at a lower height than the
height at which it receives the sand.
[0035] In the method, the sand is thus introduced into
the mixing chamber from a greater height than the height
from which the solid additive is introduced, and due to
the falling force of the sand (for the most part at least
caused by gravity), since the mixing chamber is vertical,
and the cross-section of the mixing chamber, the sand
and the solid additive are mixed in a simple and easy
manner without having to use additional mechanical el-
ements such as blades, or mixers of another type, for
example, or a pre-mixture between both components
(sand and solid additive) which must subsequently come
into contact with one of said elements for a shorter time
for a final mixing being achieved.
[0036] In some embodiments of the method, the sand
can be directed to a specific area of the mixing chamber
when it is supplied, and the same occurs with the solid
additive and with both components together. The expla-
nation given in this regard for the first aspect of the in-
vention is also valid for the method and will not be re-
peated.
[0037] Therefore, in some embodiments of the method
the flow of sand and/or of solid additive can be adjusted,
and the explanation given in this regard for the first aspect
of the invention is also valid for the method and will not
be repeated.
[0038] In a mixing cycle, a given amount of sand is
mixed with a given amount of solid additive for a certain
amount of time, and in order for the mixture to be homog-
enous the flow of each (sand and solid additive) is ad-
justed. If the same mixture is to be prepared after per-
forming a packaging cycle, the flows of sand and solid
additive are kept as in the previous mixing cycle. How-
ever, if a proportion is required or different amounts are
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required, the flow of at least one of the two must be ad-
justed so that the new mixture is homogenous. In some
embodiments of the method, the adjustment of said flow
(or said flows) is performed before starting the supply of
sand and solid additive to the mixing chamber. During
adjustment, the sand is prevented from leaving the sand
dosing device and the solid additive is prevented from
leaving the solid additive dosing device, keeping the pas-
sage to the outlet of both dosing devices closed (see
Figure 3), said passages being open once the required
adjustment is performed (see Figure 2).
[0039] In some embodiments, in order to cause, facil-
itate or accelerate the supply of the sand, vibration of the
sand dosing device is caused during said supply, and/or
in order to cause, facilitate or accelerate the supply of
the solid additive, vibration of the solid additive dosing
device is caused during said supply.
[0040] All the features described in connection with the
apparatus 100 of the first aspect of the invention are also
understood as having been described for the method of
the second aspect of the invention.

Claims

1. Solid component mixing apparatus for preparing the
material used for making sand cores, the apparatus
(100) comprising a mixing device and at least a first
dosing device (1) for supplying sand and a second
dosing device (2) for supplying a solid additive that
are communicated with the mixing device, charac-
terized in that the mixing device comprises a vertical
mixing chamber (3) with a rectangular cross-section,
the contour of the mixing chamber (3) therefore being
formed by four side walls, such that two side walls
opposite one another are wider than the other two
side walls opposite one another, the mixing chamber
(3) having a first inlet (3.1) communicated with the
first dosing device (1), and a second inlet (3.2) com-
municated with the second dosing device (2), the
second inlet (3.2) being at a lower height than the
first inlet (3.1), and said second inlet (3.2) being ar-
ranged in one of the wider side walls of the mixing
chamber (3).

2. solid component mixing apparatus according to
claim 1, comprising a baffle (1.0) that is suitable for
directing the sand towards the wall of the mixing
chamber (3) comprising the second inlet (3.2), said
baffle (1.0) preferably being attached to the first dos-
ing device (1).

3. Solid component mixing apparatus according to
claim 2, comprising an additional baffle (3.0) that ex-
tends at least partially into the mixing chamber (3)
through the second inlet (3.2) and is suitable for di-
recting the solid additive towards the wall of the mix-
ing chamber (3) opposite the wall comprising the

second inlet (3.2), a passage area (3.3) through
which the sand and the solid additive pass being
demarcated between the end of the additional baffle
(3.0) and said wall, the additional baffle (3.0) prefer-
ably being attached to the second dosing device (2).

4. Solid component mixing apparatus according to
claim 3, comprising a first regulating device (1.1) for
adjusting, as required, the flow of sand at the outlet
of the first dosing device (1), and a second regulating
device (2.1) for adjusting, as required, the flow of
solid additive at the outlet of the second dosing de-
vice (2).

5. Solid component mixing apparatus according to
claim 4, wherein the first dosing device (1) is ar-
ranged above the mixing chamber (3) and comprises
an outlet segment (1.8) with a cross-section opposite
an upper face of said mixing chamber (3), the first
inlet (3.1) of the mixing chamber (3) being arranged
on said upper face, the first regulating device (1.1)
comprising a movable regulating element demarcat-
ing the passage width between its end and the wall
of the outlet segment (1.8) opposite said end, said
wall being substantially aligned with the wall of the
mixing chamber (3) comprising the second inlet
(3.2).

6. Solid component mixing apparatus according to
claim 5, wherein the baffle (1.0) attached to the first
dosing device (1) and the regulating element of the
first regulating device (1.1) are one and the same
element.

7. Solid component mixing apparatus according to
claim 5 or 6, wherein the second regulating device
(2.1) comprises a movable regulating element (2.0)
that is at least partially opposite the second inlet (3.2)
for adjusting the outflow of solid additive, partially
covering said second inlet (3.2) from above to per-
form said adjustment, thereby limiting the area of
said second inlet (3.2) through which solid additive
is supplied.

8. Solid component mixing apparatus according to
claim 7, wherein the regulating device (1.1) is at-
tached to the first dosing device (1) with rotational
freedom, thus being suitable for adjusting the flow
of the corresponding component, or for participating
in the adjustment, by means of the rotation thereof.

9. Solid component mixing apparatus according to
claim 7 or 8, wherein each regulating device (1.1,
2.1) further comprises a respective closure element
(1.2, 2.2) parallel to and opposite the corresponding
regulating element (2.0) and arranged above said
corresponding regulating element (2.0), each of said
closure elements (1.2, 2.2) being attached to said
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corresponding regulating element (2.0) with freedom
of relative longitudinal movement.

10. Solid component mixing apparatus according to any
of claims 5 to 9, comprising a vibration device (1.3,
2.3) associated with at least one of the dosing de-
vices (1, 2) to cause the vibration thereof.

11. Solid component mixing apparatus according to
claim 10, comprising a first vibration device (1.3) as-
sociated with the first dosing device (1) and a second
vibration device (2.3) associated with the second
dosing device (2), at least one of the dosing devices
(1, 2) being physically separated from the mixing
chamber (3), and the apparatus (100) comprising
attachment means for attaching said dosing device
(1,2) with the mixing chamber (3), which absorb the
vibration of said dosing device (1, 2) and through
which said dosing device (1, 2) and the mixing cham-
ber (3) are communicated.

12. Solid component mixing apparatus according to
claim 11, wherein the attachment means comprise
a hollow and flexible attachment element (4) which
is coupled on the outside to the dosing device (1, 2)
and to the mixing chamber (3).

13. Mixing method for preparing the material used for
making sand cores in a mixing apparatus in which
sand and at least one solid additive are mixed with
one another, characterized in that, for the purpose
of mixing them, the sand and the solid additive are
supplied to a vertical mixing chamber (3) from a sand
dosing device (1) and a solid additive dosing device
(2), respectively, the mixing chamber (3) comprising
a rectangular cross-section, and the contour of the
mixing chamber (3) therefore being formed by four
side walls, such that two side walls opposite one an-
other are wider than the other two side walls opposite
one another, the solid additive being supplied to the
mixing chamber (3) through an inlet present in one
of the wider side walls of the mixing chamber (3) and
at a lower height than the height from which the sand
is supplied.

14. Mixing method according to claim 13, wherein to
make a mixture, the flow of sand and/or of the solid
additive at the outlet of the respective dosing device
is adjusted before the sand and the solid additive are
supplied to the mixing chamber, and the passage to
the outlet of both dosing devices is closed, said pas-
sages being open once the required adjustment is
performed.

15. Mixing method according to claim 14, wherein vibra-
tion of the sand dosing device is caused while sand
is being supplied, and/or vibration of the solid addi-
tive dosing device is caused while solid additive is

being supplied.
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