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method

(57) A device (1) for mixing fluid products contained
in substantially rigid containers (10) comprising a frame
(2); afirst motor (3), movable inside the frame (2); at least
one mixing blade (6), which is actuated by said first motor

Device for mixing fluid products contained in substantially rigid containers and associated

(3) and being able to mix said fluid product contained into
one of the said containers (10); the device (1) possesses
some cleaning means (12, 15, 16, 18) of at least one
blade (6) being able to remove from it possible traces of
fluid remaining after the mixing of the same.
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Description

[0001] The present invention refers to the field of fluid
product processing and in detail it refers to a device for
mixing fluid products contained in substantially rigid con-
tainers and to the associated method.

[0002] Itis known that the fluid products, such as var-
nishes, paints or generally liquids formed by many com-
ponents must be stirred or mixed for enabling the com-
ponents themselves to amalgamate among them.
[0003] Mixing devices for allowing the mixing of the
components of the fluid products are known. These de-
vices act through a blade, typically helix-shaped, that is
immersed into a substantially rigid container that is at
least partially filled with the fluid to be mixed.

[0004] The devices for mixing fluids of known kind,
once the mixing process has been started, provide for
the immersion of the blade into the container and then
mix the fluid itself for a predetermined period.

[0005] However, the devices for mixing fluids con-
tained into substantially rigid containers of known kind
present some disadvantages.

[0006] Among the disadvantages there is for example
the fact that the fluid optimal mixing varies according to
the fluid viscosity.

[0007] For seeking for an highest possible flexibility of
the device for mixing fluids, it is therefore necessary that
the mixing time can be defined according to the kind of
the fluid used, in such a way as not to oblige to purchase
more different devices for each typology of fluid used.
[0008] Secondly, during the mixing of the fluid some
granulous parts which tend to deposit into the container
in a position that is remote with respect to the position of
the helix-blade. Typically, this originates a non-uniform
mixing, wherein, i.e., into the container, some areas will
present a fluid mixed better than the others. This phe-
nomenon is particularly necessary when the mixing fluid
is very viscous, and tends to less self-mix through simple
agitation due, for example, to the transport of it.

[0009] Furthermore, the devices for mixing fluid prod-
ucts contained in substantially rigid containers typically
do not allow for an efficient washing of the blade at the
end of the fluid mixing operation.

[0010] The blade-washing procedure, in particular for
fluids such varnishes or similar having different colors,
is particularly important for preventing the contamination
of the successive fluid product to be mixed with the re-
siduals of the preceding fluid.

DISCLOSURE OF THE INVENTION

[0011] The purpose of the present invention is to real-
ize a device for mixing fluid products contained in sub-
stantially rigid containers, that is free from the above de-
scribed disadvantages.

[0012] According to the present invention a device for
mixing fluid products contained in substantially rigid con-
tainers is realized according to the claim number one.
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[0013] Another purpose of the present invention is to
provide a method of mixing a fluid contained into partially
rigid containers that solves the above described disad-
vantages.

[0014] Furthermore, accordingtothe presentinvention
a method of mixing fluid products contained in substan-
tially rigid containers is provided as claimed in claim 12.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The invention will be now described with refer-
ence to the appended drawings, that illustrate a not re-
strictive example of embodiment, wherein:

- the figure 1 shows a front view of the interior of a
device for mixing fluid products contained in sub-
stantially rigid containers according to the present
invention in a first operative configuration;

- thefigure 2 shows a lateral view of the interior of the
device of figure 1;

- the figure 3 shows an upper view of the device of
figure 1;

- the figure 4 shows a front view of the interior of a
device for mixing fluid products contained in sub-
stantially rigid containers according to the present
invention in a second operative configuration;

- thefigure 5 shows a lateral view of the interior of the
device according to the present invention in the op-
erative configuration shown in figure 4; and

- the figure 6 shows eventually an upper view of the
device according to the present invention in the op-
erative configuration of figure 4.

DETAILED DESCRIPTION OF THE INVENTION

[0016] With reference to figure 1, a device for mixing
fluid products contained in substantially rigid containers
is generally designated with the reference number 1.
[0017] The device 1 comprises:

a frame 2 that realizes a sustaining means for the

parts of the device 1;

- afirst motor 3, mounted on a carriage 4 movable on
guides 5 in a substantially horizontal direction; the
motor 3 allows for the rotation of at least a mixing
blade 6 for mixing the fluid;

- asecond and a third motor 7, 8 for horizontally and
vertically moving the first motor 3 respectively;

- asupporting plane 9 movable through a fourth motor

11 and whose purpose is to support a fluid container

10.

[0018] The frame 2 is realized with preferably metallic
material section bars and anyhow sufficiently rugged for
bearing the weight of the device 1, and its shape is such
as to substantially determine the overall dimensions of
the device itself.

[0019] In the lower part of the device 1 there is a plu-
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rality of supporting feet 2a, for separating the frame 2
from the ground; these supporting feet 2a are adjustable
in height in such a way as to allow for steadily leaning
the device 1 on afloor or on the ground even not perfectly
plane.

[0020] In detail the first motor 3, preferably of electrical
supply type, is coupled to a rotating shaft 3a having a
first and a second end; the first end protrudes into the
first motor 3, whereas the second end is fixed to the mix-
ing blade 6 in such a way that the rotating shaft 3a and
the mixing blade 6 itself integrally rotate.

[0021] Depending on the rotation speed of the first mo-
tor 3, the coupling with the rotating shaft 3a can be direct
or through speed reduction means.

[0022] The carriage 4 is movable between a first posi-
tion of use and a second position of use.

[0023] In the first position of use, shown in figures 1-3,
the carriage 4 is arranged in proximity of a first side of
the device 1; the first position of use is the one wherein
the mixing of the fluid contained into the container 10 is
made.

[0024] Inthe second position of use, shown instead in
figures 4-6, the carriage 4 arranges in proximity of a sec-
ond side opposed to the first; in the second position of
use the washing of the mixing blade 6 is made into a
washing tank 12, having a basis positioned at an height
substantially equal to the height of the supporting plane 9.
[0025] The first motor 3 is also movable in vertical di-
rection. This allows for inserting the fluid container 10
under the mixing blade 6, before the mixing of the fluid
itself, thus inserting the container 10 on the supporting
plane 9.

[0026] Eventually, the device 1 comprises afrontplane
13, positioned on the front part of the device itself and
substantially horizontally positioned.

[0027] This front plane 13 possesses a plurality of idle
mounted rollers 13a, substantially oriented in a direction
orthogonal to the movement direction of the carriage 4,
that allow for easily translating the container 10 filled with
liquid.

[0028] The front plane 13 protrudes for the maximum
part outside of the frame 2, and therefore it is separated
from the interior of it. In fact, even if the device 1 is shown
as free from closing walls in the appended figures, this
representation is made for allowing the representation of
the interior of the device 1; however, around the frame
2, that is dotted represented, a plurality of opportunely
shaped paintings is arranged, for insulating the interior
of the frame 2 from the surrounding environment. These
paintings have primarily a protection purpose during the
use of the device in such a way as to prevent that during
the mixing the fluid does not splash outside the device
1, but they can be provided with flame proof or noise
absorbent coverings.

[0029] The interior of the frame 2 can be entered from
the front plane 13 through a sliding door 14, that sub-
stantially horizontally slides on a pair of guides, which is
movable between a first closed position and a second
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open position. Once it is opened, the sliding door 14 al-
lows for entering into an area vertically coincident to the
first position of use of the carriage 4. The sliding door 14
is therefore positioned in proximity of the supporting
plane 9.

[0030] The dimension of the sliding door 14 is such to
allow for the passage of the container of the fluid to be
mixed, and in particular, during the planning phase of the
device 1, it is designed in such a way as to allow for the
passage of the biggest container upon which the device
1 can operate.

[0031] In order to comply with the need of operating
even on elliptical containers and to allow for correctly
mixing the fluid without creating in the interior of the con-
tainer parts of fluid less mixed than others, during the
mixing phase the supporting plane 9 can move.

[0032] Indetail, the supporting plane 9 can horizontally
translate on two substantially orthogonal directions,
through the movement imposed by the fourth motor 11.
[0033] In detail the stroke that the supporting plane 9
can perform is defined according to the type of fluid con-
tainer 10 during the planning phase of the device 1, and
is limited by one or more position sensors or limit stops
of known kind, which send electrical signals to the hard-
ware and/or software control system 14, such that when
the end of the abovementioned stroke is reached, the
motor 11 is stopped and successively rotated in inverse
direction.

[0034] During the movement phase of the carriage 4
between the first position of use and the second position
of use, by means of the third motor 8 the first motor 3 is
raised in such a way as to allow for surpassing the lateral
walls of the washing tank 12 without interfering with it.
[0035] In the second position of use the carriage 4 is
in a position such that to position the mixing blade 6 sub-
stantially over the washing tank 12.

[0036] Within the washing tank 12 there is a brush 15
having a plurality of bristles, whose purpose is to clean
the mixing blade 6 and the part of the rotating shaft 3a
that is in contact with the fluid present into the container
10; this brush 15 operates therefore in such a way as to
substantially remove all the quantity of fluid possibly left
in contact with the shaft 3a and the mixing blade 6 itself
because of the viscosity and the adhesiveness.

[0037] The washing tank 12 also contains washing lig-
uid which can be water or water added with detergent.
The device 1 is optionally provided with a water and/or
detergent entry device into the washing tank 12.

[0038] As itis shown in figure 6, the brush 15 is fixed
to a connection clamp 15a, which possesses a first end
pivoted on a shaft 16 and rotates around it and a second
end to which the brush 15 is rigidly fixed. Therefore, dur-
ing the use, the brush 15 is movable between a first po-
sition of use and a second position of use switchable
between them; in detail in the first position the brush 15
is positioned in such a way as not to interfere neither with
the rotating shaft 3a nor with the mixing blade 6 during
the descent into the washing tank 12.
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[0039] In detail the rotation of the shaft 16 to which the
brush 15 is constrained takes place through a fifth motor
18, of electrical type too.

[0040] When the rotating shaft 3a and the mixing blade
6 are come down into the washing tank 12, the brush 15
is rotated around the axis 16 and arranges in the second
position in such a way as to interfere with them through
the bristles it is provided with.

[0041] Forcarrying outthe cleaning of the mixing blade
6 and of the rotating shaft 3a, the first motor 3 is operated
for a predefined time by a control system 14; at the end
of atime period set on the control system 14 for the clean-
ing, the first motor 3 is stopped and lifted up, in such a
way as to enable the mixing blade 6 to translate again
toward the first position of use.

[0042] Eventually, the device 1 comprises a plate for
the collection of drops 20, which is pivoted around a ver-
tical axis 21 and moved by its sixth motor 22, in such a
way as to rotate at a predetermined angle.

[0043] In detail the plate for the collection of drops 20
allows for preventing that fluid drops possibly left on the
mixing blade 6 and on the part of the shaft 3a immersed
into the fluid itself can fall on the floor during the transla-
tion of the carriage 4 between the first and the second
position of use.

[0044] The plate for the collection of drops 20 is con-
strained to the carriage 4 in such a way as to move with
it and, when rotated, to remain always under the mixing
blade 6.

[0045] The movement of the motors present within the
device 1 is managed by an hardware and/or software
electronic system 14, which controls both the rotation
speed of the motors and the duration of their rotation; the
hardware and/or software electronic system 14 connects
and disconnects all the motors of the device 1 from a
mains supply (not shown) which, according to the appli-
cation of the device, of the power and of the country within
which it works, can be the traditional domestic supply net
at 220V or, for example, industrial three-phase supplies
at 380V; furthermore the hardware and/or software con-
trol 14 has a memory for containing a functioning routine
of the device 1.

[0046] Eventually, the control system 14 supervises
the operations of the device 1 in its complex.

[0047] In detail it is interfaced to:

- a user-interface device 16 comprising a keyboard
and a display for entering commands and for visu-
alizing messages during the functioning of the device
1 respectively;

- the motors 3, 7, 8, 11, 18, 22, at least a sensor of
presence 17 for allowing the identification of the
presence or absence of the container 10 into the
frame 2.

[0048] In detail this sensor of presence 17 is arranged
substantially in front of the sliding door 14 into the frame
2, in a rear area of the device 1. The orientation of the
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sensor of presence 17 is such that its action radius com-
prises the area within which the container 10 is posi-
tioned, therefore over the supporting plane 9.

[0049] In detail the control system 14 performs the fol-
lowing operations.

[0050] On the basis of the program set by the user
through the keyboard of the user-interface device 16 it
is possible to select:

- the kind of the container 10: cylindrical or elliptic;
- the mixing function of the fluid contained in the con-
tainer 10.

[0051] First of all check whether the sensor of pres-
ence 17 detects the presence of the container 10, then
the mixing procedure can happen; otherwise it cannot
happen.

[0052] In a successive step, the control system 14
commands the second motor 7 in such a way as to po-
sition the carriage 4 on the first position of use, substan-
tially above the container 10, successively lowering the
first motor 3 in such a way as to immerse the mixing blade
6 into the fluid contained in the container 10. The first
motor 3 is lowered for a predetermined time memorized
into the control system 14. At the same time, the brush
15 is positioned in rest position or, if it is already in it, it
is kept in this position. Furthermore, the plate for the col-
lection of drops 20 is remotely positioned with respect to
the mixing blade 6, in such a way as not to interfere with
the rotation and, equally, not to interfere with the fluid
container 10.

[0053] In a successive step, the control system 14
starts the first motor 3, which according to the mixing
function selected by the user through the keyboard of the
user-interface device 16, can:

- rotate for a predetermined time at an height prede-
termined during the planning phase; or

- rotate for a predetermined time moving up and down
in such a way as to carry out the mixing at different
heights.

[0054] During the mixing phase of the fluid, if the se-
lected program imposes it, the supporting plane 9 can
horizontally move or alternatively remain fixed in longi-
tudinal ortransversal direction with respect to the position
of the first motor 3.

[0055] At the end of the mixing phase, the supporting
plane 9, if it has moved, returns to the starting position
and the first motor 3 is lifted up and stopped.

[0056] In a further successive step, the carriage 4 is
moved up to the second position of use, for allowing the
cleaning of the mixing blade 6 and of the part of the ro-
tating shaft 3a that is in contact with the fluid.

[0057] Contemporarily to the translation of the carriage
4, the plate for the collection of drops 20 is brought under
the mixing blade 6 through a rotation of the axis 21.
[0058] Therefore, another step provides that the con-
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trol system 14 commands the lowering of the first motor
3 into the washing tank 12 and, successively, the move-
ment of the brush 15 around the shaft 16, in such a way
as to be in contact, through its bristles, with the mixing
blade 6 and the rotating shaft 3a.

[0059] Contemporarily, the plate for the collection of
drops 20 is moved into a remote position with respect to
the vertical with the mixing blade 6.

[0060] In a successive operative step, the control sys-
tem 14 commands the activation of the first motor 3, for
a predetermined time that is fixed during the planning
phase of the device 1 but that, equally, can be modified
by the user before the beginning of the work cycle of the
device itself, acting on the user-interface device 16.
[0061] When the carriage 4 returns into the first posi-
tion of use, the plate for the collection of drops 20 is again
positioned under the mixing blade 6.

[0062] The advantages of the device 1 for mixing fluid
products contained in substantially rigid containers are
known in the light of the preceding description. In partic-
ular the above mentioned device allows for carrying out
the mixing of fluid products such that there are no parts
less efficiently mixed with respect to the others, in par-
ticular in case of very viscous fluids contained in non-
cylindrical containers. The movement of the bearing
plane upon which the container is positioned, allows for
carrying out a uniform mixing even if the container has
particular shapes.

[0063] Furthermore the device 1 described up to this
point allows for carrying out the washing of the mixing
blade and of the part of the rotating shaft that are in con-
tact with the fluid during the mixing operations. This al-
lows for mixing different fluids in two successive time
periods, without the need of handily cleaning the mixing
blade; this operation is automatically carried out at the
end of the fluid mixing session. The device 1 thus reduces
the quantity of human effort necessary for ensuring that
it correctly works.

[0064] Eventually, the device 1 previously described
allows for preventing that some fluid drops, during the
movement of the mixing blade from the fluid container to
the washing tank, fall on the floor under the device or on
other inner parts of the device.

[0065] Some variants can be applied to the device de-
scribed up to this point. More in detail the rollers 13a can
be of non-idle kind, but moved through another electric
motor that operates them through for example a belt sys-
tem.

[0066] Furthermore, the hardware and/or software
control system can be provided, in place of a display and
of a keyboard, with a touch-screen which allows for inte-
grating in an unique block the function of visualization of
the status and of the functioning of the device and the
entering of commands from a user.
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Claims

1. Device (1) for mixing fluid products contained in con-
tainers (10) substantially rigid comprising

- a frame (2);

- a first motor (3), movable inside said frame (2);
- at least one mixing blade (6), said blade (6)
being actuated by said first motor (3) and being
able to mix said fluid product contained in one
of the said containers (10);

the device (1) is characterized by the presence of
cleaning means (12, 15, 16, 18) of said at least one
blade (6) being able to remove from it possible traces
of said fluid remaining after the mixing of the same.

2. Device according to claim 1, wherein said cleaning
means (12, 15, 16, 18) comprise a brush (15) having
a plurality of bristles and a tank (12) being able to be
partially filled with a liquid.

3. Device according to claim 2, wherein said cleaning
means (12, 15, 16, 18) further comprise a motor (18),
having a rotation axis (16) and being capable of per-
mitting the movement of said brush (15).

4. Device according to claim 1, further comprising a
carriage (4) for the movement of said first motor (3)
between a first position of use and a second position
of use; said movement of said first motor (3) being
substantially straight-line and horizontally devel-
oped; said first position of use being capable of mix-
ing said fluid inside said container (10); said second
position of use being capable of cleaning said blade

(6).

5. Device according to claim 4, further comprising a
couple of motors (7, 8) being capable of moving said
carriage (4) upon which said first motor (3) is fixed
and of vertically moving said first motor (3), respec-
tively.

6. Device accordingto claim4, comprising a supporting
plane (9) for said fluid container (10); said supporting
plane (9) being positioned inside the area delimited
by said frame (2) and lying on a plane substantially
parallel to the one of a floor or ground upon which
said device (1) lays and also lying at an height lower
than said blade (6); said supporting plane (9) being
moved by a rotation motor (11) when said first motor
(3) is in said first position of use.

7. Device according to any of the previous claims, fur-
ther comprising controlling means (14), for the con-
trol of the functioning of said first motor (3), of the
motor (18), of the couple of motors (7, 8), and of the
rotation motor (11); said controlling means (14) fur-
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ther comprising storage means being capable of
containing a procedure for the functioning of said
device (1) and being connected to user-interface de-
vices for the input of functioning commands of the
device (1) and/or for the display of parameters of
functioning.

Device according to claim 1, wherein said blade (6)
is connected to said first motor (3) by a shaft (3a)
having a first end fixed to said blade (6) and a second
end substantially constrained to said first motor (3).

Device according to claims 6 and 7, further compris-
ing one or more sensors of presence (17), being ca-
pable of permitting the identification of the presence
or absence of said container (10) on said supporting
plane (9); said one or more sensors of presence (17)
being positioned inside the frame (2) and being ori-
entated in such a way that a radius of action com-
prises the area wherein the container (10) is posi-
tioned.

Device according to claim 4, further comprising a
plate (20) for the collection of drops, pivoted around
a vertical axis (21) and moved by its sixth motor (22),
so that it can rotate at a predetermined angle; said
plate for the collection of drops (20) is constrained
to said carriage (4) so that it moves with it and, when
rotated, it can always remain under the blade (6);
said sixth motor (22) is controlled by the controlling
means (14).

Device according to claims 4 and 6, comprising a
front plane (13), fixed upon a frontal part of said de-
vice (1) and substantially lying on a plane parallel to
the floor or ground underlying said device (1); said
front plane (13) is provided with a plurality of rollers
(13a) which are idle, substantially orientated in a di-
rection orthogonal to the movement direction of the
carriage (4), being capable of facilitate a translation
of said container (10) before the placement on said
supporting plane (9).

Method of mixing a fluid contained in containers (10)
substantially rigid, comprising a first step of mixing
by at least a blade (6) of rotating type and activated
by a first motor (3); said method is characterized in
that it comprises an additional step of cleaning of
said blade (6), said cleaning being made by a plu-
rality of cleaning means (12, 15, 16, 18) of said at
least one blade (6) being capable of removing from
it possible traces of said fluid remaining after the mix-
ing of the same; said cleaning means (12, 15, 16,
18) comprising a tank (12) being capable of being
filled at least partially with a cleaning liquid.

Method according to claim 12, wherein said cleaning
means (12, 15, 16, 18) comprise a brush (15) mov-
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14.

15.

16.

able between a first and a second position of use
and activated by a motor (18) having an axis (16)
and wherein during said step of cleaning of said
blade (6), said brush (15) is moved from the first po-
sition of use wherein it does not interfere with said
blade (6) nor with a shaft (3a) by which the blade (6)
is connected to said first motor (3).

Method according to claim 12, wherein during said
first step of mixing of said fluid, said first motor (3) is
positioned in a first position of use and wherein a
supporting plane (9) being capable of holding said
container (10) is moved by a respective motor in hor-
izontal direction having a central position substan-
tially under said first motor (3) when in said first po-
sition of use; said movement of said supporting plane
(9) being subordinated to the activation of a com-
mand being capable of operating on controlling
means (14) of the functioning of the device (1).

Method according to claim 12, wherein after said first
step of mixing of said fluid and before said additional
step of cleaning of said blade (6), said supporting
plane (9), when it has been moved, returns in its
starting position and the first motor (3) is heightened
and stopped; and wherein after the stopping of said
first motor (3), said first motor is moved toward a
second position of use by a movable carriage (4);
said second position of use being capable of permit-
ting the execution of said additional step of cleaning.

Method according to claim 15, wherein during the
movement of said first motor (3) from said first posi-
tion of use to said second position of use, a plate
(20) for the collection of drops of fluid, constrained
to a carriage so that it moves with it is brought under
the mixing blade (6) by a rotation of a shaft (21) upon
which acts a motor (22).
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