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(54) Title: MIXER MACHINE

(57) Abstract: A mixer machine for mixing at least one sub-
stance in powder with at least one liquid comprises a mixing
chamber 10, a turbine 40 placed in said chamber and suscept-
ible to be placed in rotation in such a way as to generate a
downward flow of the substance in powder along the inner
surface of the side wall 12 of said mixing chamber, and dis—
penser means of the liquid 50 suitable to generate at least one
pres— surised jet of liquid nebulised directly against said inner
surface, so as to cause an interaction between the particles of
the substance in pow— der and the particles of the nebulised
liquid having the effect of an in— stantaneous mixing of said
substance with said liquid.
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DESCRIPTION

"Mixer machine"
[0001] The present invention relates in general to a mixer
machine for mixing at least one substance in powder with
at least one liquid, and relates more particularly to a
pre-mixing machine for mixing flour and water based
compounds.
[0002] Existing mixer machines of powders and liquids
reguire more or less contact time of the substance in
powder with the liquid and often need re-processing steps
which considerably increase mixing times.
[0003] In the bread-making sector, operations for making
the dough generally comprise three steps. In a first
step, the substances in powder and the ligquids are placed
in a ‘recipient. In a second step the m;xer tool rotates
at a low speed to mix the ingredients with each other
(pre-mixing step). In the third step the tool rotates at
high speed to mix the mixed ingredients.
[0004] It is known of in the art to make mixing machines
which receive the components of the mixture and mix them
using turbines fitted with blades.
[0005] Usually, the machines of the prior art envisage the
use of hoppers which convey the ingredients towards the
turbine which, by turning, mixes them to obtain a

homogeneous mixture.
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[0006] Usually the ingredients comprises flour and water
which constitute the essential elements of the dough.
[0007]) The solutions of the prior art have several
drawbacks.

[0008] In fact, the step of miging the water with the flour
is very delicate and must be performed with precision to
prevent the formation of 1lumps, especially when the
machine has to mix considerable quantities of flour and
water.

[0009]) To obtain a homogeneous dough, the machines of the
prior art envisage pre-mixing steps of the components,
essentially flour and water, so as to avoid powdery
situations created by the state of the not yet wetted
flour.

[0010] Following such pre-mixing, the procedure continues
with the subsequent mixing at a greater speed of rotation
of the turbine so as to complete making the mixture, with
consequent formation of the gluten mesh.

[0011] Such machines of the prior art are rather slow at
making fhe mixture and, in addition, do not permit
optimal mixing of the flour and water.

[0012] In fact, current mixing machines do not guarantee
the total hydration of the flour; the pre-mixing 1is
conducted at low speed so as not to create clouds of

flour. For such reason, pre-mixing at low speed does not
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ensure the best hydration possible of the flour.

[0013] The purpose of the present invention is to make a
mixing machine for mixing at least one substance in
powder, such as flour, with at least one ligquid, such as
water, which overcomes the drawbacks mentioned with
reference to the prior art.

[0014] Such drawbacks and limitations are resolved by a
mixer machine according to claim 1 and by a mixing method
a;cording to claim 17.

[0015] Other embodiments of the mixer machine according to
the invention are described in the remaining claims.

[0016] Further <characteristics and advantages of the
invention will be more clearly comprehensible from the
description given below of 1its preferred embodiments,
made by way of a non-limiting example, wherein:

[0017} figure 1 shows a simplified diagram of a mixer
machine according to the invention;

[0018] figure 2 1is a transversal cross-section of the
machine in figure 1, in the mixing zone;

[0019] figure 3 shows, in axial cross-section, a mixer
machine in one embodiment;

[0020] figure 4 1is an @axial cross-section of a mixer
machine in one embodiment variation;

[0021] figure 5 1is a perspective view of a mixer machine

according to one embodiment of the present invention;
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[0022] figure 6 1is a cross-section view of the mixer
machine in figure 5;

[0023] figure 7 is a perspective view of the detail III in
figure 6; and

[0024] figure 8 1is an enlarged view of the detail IV in
figure 7.

[0025] The elements or parts of elements common to the
embodiments described below will be indicated using the
same reference numerals.

[0026] In a general embodiment shown in figures 1-3, a
mixer machine for mixing at least one substance in powder
with at least one liquid comprises a mixing chamber 10,
which extends around a main'axis Y substantially vertical
or inclined. For example, the mixing chamber 1is a
cylindrical, conical or cylindrical-conical shape. Said
mixing chamber 10 is delimited by a side wall 12 and has
an upper aperture 14 for the introduction of the
substance in powder into the mixing chamber 10.

[0027] 2 turbine 40 1is placed in the mixing chamber 10,
with its rotation axis R coinciding with said main axis
Y. The turbine 40 is susceptible to be placed in rotation
in such a way as to generate a downward flow F of the
substance in powder along the inner surface‘of the side
wall 12 of the mixing chamber 10.

[0028] The mixer machine further comprises dispenser means
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of the liquid 50 suitable for generating at least one
pressurised jet of nebulised liquid G directly against
the inner surface of the side wall 12 of the mixing
chamber 10, so as to cause an linteraction between the
particles of the substance in powder and the partiCles of
the nebulised liqﬁid having the effect of an
instantaneous mixing of said substance with said liquid.
[0029] Consequently, innovatively, an instantaneous mixing
of a substance 1in powder with a 1liquid is achieved
generating a downward flow of the substance in powder, of
an annular shape and reduced thickness, that is to say
concentrated along the wall delimiting the mixing
chamber, and directing against said wall a Jjet of
nebulised liquid at high pressure, that is at high speed.
In fact, when the particles of the substance in powder
reach the nebulisation area of the liquid, said particles
are projected by the particies of liquid arriving at high
speed against the side wall 12 of the mixing chamber 10.
The contact between said particles against the wall
creates an instantaneous mixing of the powder/liquid.
[0030] The downward flow of the substance in powder 1is
therefore generated by the action of the turbine 40
which, rotating at high speed, aspirates the particles of
the substance in powder from the upper aperture 14,

centrifuges them and places them in rotation along the
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side wall 12 of the mixing chamber 10.

[0031] Advantageously, the powder/liquid mixture formed may
be made to come out in a continuous manner from the
mixing chamber 10 through an exit aperture 15, for
examble opposite the upper aperture 14, by said rotation
of the blades 42 of the turbine 40.

[0032] The thickness of the downward flow of the substance
in powder is substantially equal to the distance between
the inner surface of the side wall 12 of the mixing
chamber iO and the circumference radius defined by the
rotation of the blades 42 of the turbine 40.

[0033] In a preferred embodiment, the liquid dispenser
means 50 are susceptible to rotate around the main axis Y
in such a way as to generate at least one rotating jet of
nebulised liquid. More preferably, the speed of rotation
of the dispenser means 50 1is the same as the speed of
rotation of the turbine 40. This way, the rotatibn of the
blades 42 of the turbine 40 does not obstruct the
formation and the emission of the Jjet of nebulised
ligquid.

[0034] In a preferred embodiment, the 1liguid dispenser
means 50 comprise a hollow dispenser shaft 52 with its
axis coinciding with said main axis Y and terminating
inside the mixing chamber 10. The hollow dispenser shaft

52 terminates in said mixing chamber 10 with a
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distribution chamber 54 in which spray holes 56 are made
for the exit of the nebulised jet.

[0035] In a preferred embodiment, the blades 42 of the
turbine 40 are inclined, or twisted, in relation to the
main axis Y.

[0036] According to one advantageous embodiment, the
substance in powder 1is fed to the mixing chamber 10
through feed means 60 terminating in a collar 62 joined
to the upper aperture 14 of the mixing chamber 10 and
projecting into said chamber at least up to the height of
the upper end of the blades 42 of the turbine 40. This
way, said collar 62 and said blades 42 create a suction
effect of the substance in powder. In other words, a
Venturi effect 1s created a£ the entrance of the mixing
chamber 10 which favours the formation of the downward
flow F of the substance in powder.

[0037} In one embodiment, the mixing chamber 10 is provided
with at least one tangential entrance 16 for the addition
of at least one other liquid or solid substance to the
mixture of the substance in powder and the liquid.
[0038] In addition, in one embodiment variation, the upper
aperture 14 of the mixing chamber 10 communicates with an
entrance duct 18 for the introduction into the mixing
chamber of at least one gas.

[0039] In one advantageous embodiment the blades 42 of the
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turbine 40 are attached to a support plate 44 Jjoined to
said hollow dispenser shaft 52. In other words,
advantageously, the rotation shaft of the turbing is also
used as a feed duct of the 1liquid towards the
distribution chamber 54 which the spray holes 56 are made
in.

[0040] In one embodiment shown 1in figure 3, the hollow
shaft 52 1is supported by ball bearings 13 attached to a
support 21 and moved in rotation by a motor device 23 by
means of a pulley drive system 25. The hollow shaft 52 is
fluidically fed by a liquids manifold 27, piaced for
example on the apex of said shaft.

[0041] In one embodiment variation shown in figure 4,
instead, the blades 42 of the turbine 40 are attached to
a support plate 44 joined to a turbine shaft 46 rotating
independently of the hollow dispenser shaft 52.

[0042] With reference to figures 5-8, a machine suitable
for pre-mixing water and flour,_which incorporates the
concept of mixing a substance in powder with a liquid
described above, will now be illustrated. The elements of
the pre-mixing machine in common with the more general
mixer machine described above will be indicated using the
same reference numerals.

[0043] With reference to . the aforementioned figures,

reference numeral 4 globally denotes a pre-mixing machine
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suitable for mixing a mixture comprising ingredients such
as at least flour and water.

[0044] Preferably, as described further below, flour having
a granule size of up to 180 um is used.

[0045] The pre-mixing machine 4 comprises a casing having a
hopper 8 for loading the flour which is conveyed by
gravity to the feed means 100 of the flour comprising,
for example, a worm 112, with its own drive means, in the
known manner. Obviously, other types of feed means of the
flour may also be used, all comprised within the present
invention.

[0046] According to one embodiment, said worm 112 1is
positioned along a conveying direction X-X, for example
horizontal, so as to transport the flour coming from the
hopper 8 along said conveying direction X-X for the
subsequent steps of processing.

[0047] The pre-mixing machine 4 further comprises a mixing
chamber 10 suitable for receiﬁing and mixing the
ingredients‘to be mixed.

[0048] The mixing chamber 10 is connected to the worm 12 so
as to receive the flour from it.

[0049] According to one embodiment, the mixing chamber 10
has a main vertical axis Y-Y extension, perpendicular to
the conveying direction X-X.

[0050] This way, the flour, pushed by the worm 112, reaches
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the mixing chamber 10 and falls into it as a result of
gravity.

[0051] Inside the mixing chamber 10 there are mixing means,
rétating around a mixing axis R~-R, so as to mix the
ingredients inside the mixing chamber. Said mixing axis
is preferably parallel to the vertical axis Y-Y of the
mixing chamber 10 and is perpendicular to the conveying
direction X-X.

[0052] According to one embodiment, the mixing means
comprise a turbine 40 having a vertical rotation axis,
said turbine 40 being positioned under the feed means 100
of the flour, so as to receive the flour by gravity.

[0053] According to one embodiment, the mixing means
comprise a head 41 fitted with blades 42.

[0054] The feed means 100 of the flour, communicate with
the mixing chamber 10 through an upper aperture 14 of the
mixing chamber. A collar 62 1s joined to said upper
aperture 14 which forms a sort of funnel for the descent
of the flour into the mixing chamber 10 and which
projects inside said chamber at least as far as the level
of the top 32 of the blades 42 of the turbine 40.

[0055] For example, said blades 42 have a planar shaper
which tapers moving from an entrance or upper portion 32,
to an exit or lower portion 36 of the turbine 40. In

other words, the blades 42 have an attachment or upper
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rim 38 at the entrance portion 32 greater than an exit or
lower rim 39 at the exit portion 36.

[0056] Preferably, the shape of the blades 42 is such as to
further pulverise the flour. For example, the blades 42
may envisage ridges or cutting edges 46 which facilitate
the pulverisation of the flour.

[0057] Preferably, the turbine 40 is a high rotatioén speed
turbine, from 2000 to 4000 rpm, preferably equal to about
3000 rpm.

[0058] The blades 42 may be planar bodies or may be twisted
along their axial extension, parallel to said rotation
axis R-R.

[0059] In  addition, the Dblades 42 may be rigidly
constrained to the head 41 of the turbine 40, for example
by means of a support plate 44, or may be fitted onto the
turbine 40 so as to have a variable angle of incidence to
the mixing axis R-R: in other words, it may be envisaged
that the blades 42 may rotate in relation to the head so
as to wvary the angle of incidence and thereby the
depression effect and relative suction acting on the
flour.

[0060] Advantageously, the pre-mixing machine 4 comprises
dispenser means of the water 50 suitable for nebulising
the water so as to spray into the mixing chamber 10

particles of water having a dimension substantially equal
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to the particle size of said flour to be mixed.

[0061] According to one embodiment, said dispenser means of
the water 50 comprise a plurality of dispenser nozzles 57
fitted with spray holes 56 having a diameter such as té
nebulise particles of water substantially equal to the
particle size of the flour to be mixed.

[0062] Preferably, the watér dispenser means 50 comprise a
hollow dispenser shaft 52 of the water coinciding with
the shaft driving the turbine 40; for example, the
passage inside the hollow dispenser shaft 52 is
fluidically connected with the nozzles 57 at a
distribution chamber 54 made in the head 41 of the
turbine 40, next to the blades 42.

Km63]According to one embodiment, the diameter of said
dispenser holes 56 1is such as to cause the nebulisation
of the liquid in drops of 80 to 180 um in diameter.

[0064] According to one embodiment, the water is sent to
the spray hole 56 at a pressure of 10 to 18 bar and,
preferably, 12 to 15 bar.

[0065] For example, the nozzles 57 are positioned in the
distribution chamber 54 so as to prove angularly
equidistant in relation thereto.

[0066] Preferably, the distribution chamber 54 rotates in
relétion to said mixing axis R-R.

[0067] For example, the nozzles 57 are joined in rotation
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to the mixing means and in particular to the head 41 of
the turbine 40.

[0068]) Preferably, the dispenser nozzles 57 are positioned
at said blades 42 of the turbine, so as to nebulise the
particles of water at the blades 42, in an area
influenced by the depression created by said blades.

[0069] Obviously in the mixing chamber 10  further
components may be introduced and mixed 1in the same
mixture. For example, it is possible to introduce yeast
and similar'ingredients depending on the intended use of
the mixture.

[0070] The method of mixing a mixture using a pre-mixing
machine according to the invention will now be described.
[0071] In particular, flour is fed through the hopper 8 and
the mixer means 100, such as for example the worm 112,
which pushes the flour to fall inside the mixing chamber
10.

[0072] The flour falls by gravity into the collar 62 at the
entrance of the mixing chamber 10.

[0073] Thanks to the high speed rotation of the turbine,
from 2000 to 4000 rpm and preferably equal to about 3000
rpm, a'turbulence is created which generates a depression
downstream of the turbine 24 which facilitates the
suction of the flour.

[0074] By rotating at high speed the turbine 24 creates as
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described a downward flow of flour along the side wall 12
which delimits the mixing chamber 10. In addition, the
turbine has the effect of further pulverising the flour
so that it has as homogeneous a particle size as
possible. The further pulverisation of the flour occurs
above all on the percentage of granules of over 120 um
(about 30%), the only ones having sufficient mass to
undergo the mechanical effect of the high speed blades of
the turbine.

[0075] Advantageously, the water is supplied by use of the
dispenser means of the water suitable for nebulising the
water so as to spray into the mixing chamber 10, against
the side wall thereof, particles of water having a
dimension substantially equal to the particle size of
said flour. This makes the interaction between the
particles of flour and the particles of water even more
efficient for the purposes of an instantaneous mixing of
the flour and water. In particular, such nebulisation is
facilitated by the depression created by the rotation of
the turbine 40, as well as by the characteristics of the
nozzles 57.

[0076] It is to be noted that, the nebulisation of the
water and its interaction with the particles of flour
takes place in part thanks to the fact that the water is

sent to the water dispenser means at high pressure,
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between 12 and 15 bar.

[0077) In brief, in the mixer machine according to the
invention all the functions leading to the mixing of the
powders and liquids take place in ‘the mixing chamber
solely at the hands of the turbine. The upper part of the
mixing chamber is suitable for aspirating and
centrifuging the powders. The functioning of this portion
of the machine is comparable to that of a fan.

[0078] The collar 62 joined to the upper aperture 14 of the
mixing chamber 10, which preferably extends to the level
of or even lower than the upper end of the blades,
ensures optimal suction of the air and powders. The upper
part of the turbine blades, which extends above the
support plate, aspirates the air and powders which enter
through the upper aperture 14. The turbine blades extend
under the support plate 44 and are preferably inclined so
as to create a downward flow of powder along the walls of
the mixing chamber.

[0079] Thanks to the spray nozzlés provided on the hub of
the turbine, bgtween the blades thereof, the liquid is
nebulised at high pressure and projected at high speéd
onto the downward flow of the substance in powder. This
is what creates the instantaneous mixing. In other words,
the substance in powder does not fall by gravity into the

nebulised liquid, but the nebulised liquid is projected
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against the flow of the substance in powder while.it is
aspirated and generated by the turbine blades. Such
effect 1s achieved by positioning the spray nozzles
between the blades, in an intermediate position between
their lower and upper ends.

[0080] In addition, the lower part of the blades, which
extends that is to say below the Spray nozzles, works the
mixture previously formed in the mixing zone.
Consequently, at the exit of the mixing chamber the
mixture 1is worked thanks to the action of the lower
portion of the blades.

[0081] A11 the functions ensuring the formation of a
homogeneous mixture of the products are thereby performed
by the turbine. In particular, the turbine:

[0082] - aspirates and centrifuges the powders;

[0083] - creates a downward flow of the substance in powder
along the inner wall of the mixing chamber;

[0084] - pulverises the 1liquids at high speed onto ‘the
downward flow of the substance in powder;

[0085] - works the mixture and makes it come out of the
mixing chamber thanks to the lower portion of the blades.
[0086] As may beé seen from the description, the present
invention makes it possible to overcome the drawbacks
mentioned with reference to the prior art.

[0087] In particular, the pre-mixing machine of the present
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invention makes it possible to obtain the mixture in a
shorter time than the solutions of the prior art: in
fact, conversely to the solutions of the prior art, it
envisages performance of the pre-mixing at a high
rotation speed of the turbine.

[0088] In addition, it has been seen that the present
invention makes it possible to prepare mixtures with a
flour/water proportion with percentages of wa£er to flour
2-6% higher than the traditional pre-mixing systems of
current mixers.

[0089] For example, if 100 kg of flour is used, thanks to
the present invention 63 kg of water can'be mixed with
it, to obtain a total of 163 kg of mixture, against the
160 kg of mixture which- can be obtained using the
machines of the prior art.

[0090] In other words, for the same type and quantity of
flour the machine according to the invention is able to
mix in a greater quantity of water and thereby produce a
greater quantity of mixture.

[0091] The vyield of the mixing is higher therefore and
despite a greater mass of mixture being obtained, the
mixing  times are reduced thanks to the high speed
rotation of.the turbine.

[0092] A person skilled in the art may make numerous

modifications and variations to the mixing machines
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described above so as to satisfy contingent and specific
requirements, while remaining within the sphere | of
protection of the invention as defined by the following

claims.
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Claims
1. Mixer machine for mixing at least one substance in
powder with at least one liquid, comprising:
- a mixing chamber which extends around a main axis
substantially vertical or inclined, said mixing chamber
being delimited by a side wall and having an upper
aperture for the introduction of the substance in powder
into the mixing chamber;
- a turbine placed in said mixing chamber with 1its
rotation axis coinciding with said main axis, said
turbine being susceptible to be placed in rotation in
such a way as to generate a downward flow of the
substance in powder along the inner surface of said side
wall of said mixing chamber, and
- dispenser means of the liquid suitable to generate at
least one pressurised jet of liguid nebulised directly
against said inner surface, so as to cause an interaction
between the particles of the substance in powder and the
particles of the nebulised liquid having the effect of an
instantaneous mixing of said substance with said liquid.
2. Machine according to claim 1, wherein said downward:
flow of the substance in powder 1is of a thickness
substantially equal to the distance between the inner
surface of the side wall of the mixirlg chamber and the

circumference radius defined by the rotation of the
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turbine blades.

3. Machine according to claim 1 or 2, wherein said
liquid dispenser means are susceptible to rotate around
said main axis in such a way as to generate at least one
rotating jet of nebulised liquid.

4. Machine according to claim 3, wherein the speed of
rotation of the dispenser means is the same as the speed
of rotation of the turbine.

5. Machine according to any of the previous claims,
wherein said liquid dispenser means comprise a hollow
dispenser shaft with its axis coinciding with said main
axis terminating inside the mixing chamber in a
distribution chamber in which spray holes are made for
the exit of the nebulised jet.

6. Machine according to any of the previous claims,
wherein the turbine blades are inclined in relation to
the main axis.

7. Machine according ‘to any of the previous claims,
wherein the substance in powder is fed to the mixing
chamber through feed means terminating in a collar joined
to the upper aperture and projecting into said chamber at
least up to the height of the upper end of the turbine
blades, so that said collar and said blades create a
suction effect of the substance in powder.

8. Machine according to any of the previous claims,
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wherein the mixing chamber is a cylindrical, conical or
cylindrical-conical shape.

9. Machine according to any of the previous claims,
wherein the mixing chamber is provided with at least one
tangential entrance for the addition of at least one
other 1liquid or solid substance to the mixture of the
substance in powder and the liquid.

10. Machine according to any of the previous claims,
wherein the upper aperture of the mixing chamber
communicates with an entry duct for the introduction into
the mixing chamber of at leasf one gas.

11. Machine according to any of the claims 5-10, wherein
the turbine blades are attached to a support plate joined
to said hollow dispenser shaft.

12. Machine according to any of the claims 5-10, wherein
the turbine blades are attached to a support plate joined
to a turbiﬁe shaft rotating independently of the hollow
dispenser shaft.

13. Machine according to any of the previous claims,
suitable for pre-mixing flour with water, wherein the
dispenser holes are of such diameter as to cause Jjets of
nebulised water composed of particles of water
substantially equal to the granule size of said flour to
be mixed.

14. Machine according to claim 13, wherein the diameter
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of the dispenser holes causes the formation of particles
qf nebulised water ranging from 80 to 180 pum.

15. Machine according to any of the previous claims,
wherein the liquid is sent to the dispenser means at a
pressure of 10 to 18 bar and, preferably, 12 to 15 bar.
16. Machine according to any of the previous claims,
wherein the dispenéer holes are made in the distribution
chamber angularly equally spaced around the main axis.
17. Mixing method for mixing at least one substance in
powder with at least one'liquid, comprising the steps of:
- generating, inside the mixing chamber delimited by a
side wall and extending between an entrance aperture and
an exit aperture, a flow of the substance in powder of
reduced thickness along said side wall, from the entrance
aperture towards the exit aperture;

- directing towards said flow against said side wall at
least one jet of nebulised liquid at high pressure, or at
high speed, so as to cause an interaction between the
particles of the substance in powder and the particles of
the nebulised liquid having the effect of an
instantaneocus mixing of said substance with said liquid.
18. Method according to the previous claim, wherein the
flow of the substance in powder 1is generated by the
rotation of a turbine placed in said mixing chamber.

19. Method according to the previous claim, wherein the
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at least one jet of nebulised liquid is dispensed by the
dispenser means rotating at the same speed and in the
same direction as the turbine.

20. Method according to claim 18 or 19, wherein the
substance in powder 1s introduced into the mixing chamber
thanks to the suction effect produced by the rotation of

the turbine.
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