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(54) A fluid-agitating tank assembly for a machine for filling containers and an agitator for such 
tank assembly

(57) A fluid-agitating tank assembly (1) comprising:
a tank (10) filled in use with a fluid, in particular a fluid
with particles, and having a top portion (13) and a bottom
portion (14); and an agitator (11) housed in the tank (10)
so as to be immersed in use in the fluid and supported
by the tank (10) in a rotatable manner about an axis (D);
the agitator (11) comprises moving means (25) acting in
use on the fluid for converting unidirectional rotation of
the agitator (11) about the axis (D) into bi-directional
movement of the fluid in the tank (10) towards the top
and bottom portions (13, 14).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a fluid-agitating
tank assembly for a machine for filling containers.
[0002] The present invention also relates to an agitator
for moving a fluid in a tank.
[0003] The present invention may be used to particular
advantage for fluids with particles, such as soft drinks or
beverages with fruit particles, which the following de-
scription will refer to, although this is in no way intended
to limit the scope of protection as defined by the accom-
panying claims.

BACKGROUND ART

[0004] As known, there is an increasing demand from
the market for soft drinks or beverages containing fruit
particles or pieces, such as soft fruit bits, normally avail-
able in cubes or slices, fruit fibers, containing large por-
tions of fruit cellulose, and fruit sacs, i.e. intact "pouch-
like" structures of a citrus fruit, filled with or without liquid
and having lengths up to 5-8 mm.
[0005] These kinds of beverages are normally stored
in tanks before being delivered to the filling machines
and then closed and sealed into containers or bottles for
retail.
[0006] In many cases, these beverages have to be de-
livered to the containers in a hot state and therefore they
have to be heated when they are stored in the tanks.
Moreover, they have to be continuously moved by an
agitator housed in the tank in order to avoid that the fruit
particles float on the free surface of the beverage or sink
to the bottom of the tank.
[0007] Conventionally agitators are typically formed by
a shaft immersed in the tank, rotatable about its axis and
provided with two or more blades acting on the whole
beverage.
[0008] This kind of agitator tends to damage the fruit
particles, in particular when these particles are sacs. The
damaging action on the fruit particles is further aggravat-
ed when the action of the blades of the agitator is com-
bined with heating the beverage in the tank.
[0009] Moreover, it is normally requested that the fruit
particles are kept in suspension in the fluid before being
delivered to the containers; the standard agitators may
be suitable for particles naturally floating or sinking but
not for both of them.

DISCLOSURE OF INVENTION

[0010] It is an object of the present invention to provide
a fluid-agitating tank assembly for a machine for filling
containers, designed to eliminate the aforementioned
drawbacks, and which is capable of performing a gentle
mixing action on the fluid without damaging possible par-
ticles contained therein.

[0011] It is another object of the present invention to
provide a fluid-agitating tank assembly for a machine for
filling containers, which keeps particles in suspension in
the fluid, irrespective of whether such particles naturally
tend to float or sink.
[0012] According to the present invention, there is pro-
vided a fluid-agitating tank assembly for a machine for
filling containers, as claimed in claim 1.
[0013] The present invention also relates to an agitator
for moving a fluid in a tank, as claimed in claim 17.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] A non-limiting embodiment of the present inven-
tion will be described by way of example with reference
to the accompanying drawings, in which:

Figure 1 shows a schematic top plan view, with parts
removed for clarity, of a filling machine fed with a
fluid coming from a tank assembly according to the
present invention;
Figure 2 shows a larger-scale, partly sectioned front
view of the Figure 1 tank assembly;
Figure 3 shows a larger-scale view in perspective of
an agitator of the Figure 2 tank assembly;
Figure 4 shows a front view of the Figure 3 agitator;
and
Figure 5 shows a side view of the Figure 3 agitator.

BEST MODE FOR CARRYING OUT THE INVENTION

[0015] Number 1 in Figures 1 and 2 indicates as a
whole a fluid-agitating tank assembly for a machine 2
(Figure 1) for filling containers (known per se and not
shown).
[0016] As used therein, the term "fluid" relates to any
pourable product having at least a liquid fraction.
[0017] The present invention is used to particular ad-
vantage for fluids with particles, i.e. fluids having not only
a liquid fraction but also solid parts (the particles) im-
mersed therein, as the fluid shown in Figure 2; typical
examples are soft drinks or beverages containing fruit
particles, such as soft fruit bits, fruit fibers and fruit sacs.
[0018] The term "fluid" may also encompass a poura-
ble product formed by two or more miscible liquids, which
have to be continuously agitated for improving their mix-
ing.
[0019] Tank assembly 1 is used to store and agitate a
fluid with particles destined to be fed to machine 2 and
to fill a plurality of containers handled by such machine.
[0020] In particular, machine 2 is of known type and
basically comprises a carousel 3, mounted to rotate con-
tinuously (anticlockwise in Figure 1) about a vertical axis
A perpendicular to the Figure 1 plane. The carousel 3
receives a succession of empty containers from an input
star wheel 4, which is connected to carousel 3 at a first
transfer station 5 and is mounted to rotate continuously
about a respective longitudinal axis B parallel to axis A.
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The carousel 3 releases a succession of filled containers
to an output star wheel 6, which is connected to carousel
3 at a second transfer station 7 and is mounted to rotate
continuously about a respective longitudinal axis C par-
allel to axes A and B.
[0021] Machine 2 further comprises a plurality of filling
units 8, which are equally spaced angularly about axis
A, are mounted along a peripheral portion of carousel 3,
and are moved by the carousel 3 along a path P extending
about axis A and through stations 5 and 7.
[0022] The fluid is delivered in a known manner from
tank assembly 1 to machine 2 through a fluid delivering
circuit 9, only partially shown in Figure 1.
[0023] With reference to Figures 1 and 2, tank assem-
bly 1 basically comprises a tank 10 filled in use with the
above-mentioned fluid with particles and having an axis
D parallel to axes A, B and C, and an agitator 11 coaxially
housed in the tank 10 so as to be immersed in use in the
fluid and supported by the tank 10 in a rotatable manner
about axis D.
[0024] As visible in Figure 2, tank 10 has a substantially
cylindrical lateral wall 12 of axis D and is closed, at its
opposite axial ends, by a top wall 13 and a bottom wall 14.
[0025] In particular, top wall 13 externally supports a
motor assembly 15 for moving agitator 11 about axis D,
whilst bottom wall 14 is provided with a mouth 17 of axis
D, which can be selectively connected to a fluid feeding
circuit (known per se and not shown) or to fluid delivering
circuit 9 for delivering the fluid to the machine 2.
[0026] In the preferred embodiment shown in the
present application, both top and bottom walls 13, 14
have dome-shaped or slightly rounded-shaped configu-
rations.
[0027] As visible in Figure 2, a heating apparatus 20
is incorporated in the tank 10 for heating the fluid con-
tained therein.
[0028] In particular, heating apparatus 20 comprises a
cavity 21 formed in lateral and bottom walls 12, 14, an
inlet 22 for feeding a heating medium to the cavity 21 and
an outlet 23 for draining the heating medium from the
cavity 21; in practice, inlet 22 and outlet 23 are both con-
nected to a circuit (known per and not shown) for circu-
lating continuously the heating medium through the cav-
ity 21 and allowing a heat exchange with the fluid con-
tained in the tank 10.
[0029] In the solution disclosed in Figure 2, inlet 22 is
formed in lateral wall 12 in a position adjacent to top wall
13, whilst outlet 23 is formed in bottom wall 14 on one
side of mouth 17.
[0030] With reference to figures 2 to 5, agitator 11 com-
prises moving means 25 acting in use on the fluid con-
tained in the tank 10 for converting unidirectional rotation
of the agitator 11 about axis D into bi-directional move-
ment of the fluid in the tank 10 towards top and bottom
walls 13, 14.
[0031] In particular, agitator 11 comprises a central
shaft 26 of axis D, from which moving means 25 trans-
versely project cantilevered.

[0032] Shaft 26 and therefore the entire agitator 11
project cantilevered in the tank 10 from top wall 13; more
specifically, the shaft 26 has a first end 26a supported
by top wall 13 and a second end 26b facing bottom wall
14.
[0033] Moving means 25 comprise at least a first hel-
ical element 27 and a second helical element 28, carried
by shaft 26 and counter-posed to one another for impart-
ing the fluid opposite movements towards top and bottom
walls 13, 14 of tank 10.
[0034] In other words, helical elements 27, 28 are
wound round axis D in opposite directions by considering
a given advancing direction along the axis D.
[0035] In the example shown in Figure 2, helical ele-
ment 27 is left-handed and produces in use a substan-
tially axial fluid flow directed towards bottom wall 14 when
the agitator 11 is turned clockwise about axis D; in a
completely different manner, helical element 28 is left-
handed and produces in use a substantially axial fluid
flow directed towards top wall 13 when the agitator 11 is
turned clockwise about axis D; it is however clear that
helical element 27 may be also right-handed and helical
element 28 may be left-handed with opposite actions on
the fluid as a result of the same direction of rotation of
the agitator 11 about axis D.
[0036] In the example shown, helical element 27 has
a radius larger than the radius of helical element 28 with
respect to axis D; in practice, helical element 28 is ar-
ranged inside helical element 27.
[0037] In greater detail, helical element 28 is directly
wound on shaft 26, whilst helical element 27 is main-
tained spaced from the shaft 26 by a plurality of arms 30
radially protruding from the shaft 26.
[0038] According to a preferred embodiment of the
present invention, moving means 25 comprise a further
helical element 31 wound round axis D in the same di-
rection as helical element 27 by considering a given ad-
vancing direction along the same axis, congruent with
the helical element 27 and angularly spaced from the
latter about the axis D.
[0039] Helical elements 27 and 31 have the same ra-
dius with respect to axis D and are preferably angularly
spaced about axis D of an angle of 180°.
[0040] In practice, helical elements 27 and 31 define
one double helix 32.
[0041] As shown in Figure 2, double helix 32 and helical
element 28 are configured so as to move in use the fluid
in the tank 10 in opposite directions substantially parallel
to axis D upon rotation of the shaft 26 in a given direction
of rotation (clockwise in Figure 2).
[0042] Helical elements 27 and 31 perfectly suit the
tank shape in order to optimize the heat exchange be-
tween the heating apparatus 20 and the fluid. In partic-
ular, helical elements 27 and 31 are arranged at a max-
imum distance of 1 cm from lateral and bottom walls 12,
14.
[0043] In the example shown, each helical element 27,
28, 31 is defined by a flat metal band bent to take the
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helical configuration.
[0044] With reference to Figures 2 to 5, moving means
25 further comprise an anchor-like plate element 35 car-
ried transversally by end 26b of shaft 26 and acting on
the bottom of tank 10 to avoid formation of deposits and
vortices when the fluid is delivered through mouth 17.
[0045] In particular, plate element 35 protrudes from
diametrically opposite sides of end 26b of shaft 26 and
extends along a diametral plane of the shaft 26.
[0046] Plate element 35 is delimited by an outer U-
shaped profile 36 and has a tapering configuration to-
wards its free axial end facing bottom wall 14 of tank 10.
[0047] In the example shown, plate element 35 has a
U-shaped configuration defining a cavity 37 for receiving
end 26b of shaft 26 and two opposite ends 38a, 38b in-
tegrally connected to helical elements 27, 31, respective-
ly.
[0048] As visible in Figure 2, plate element 35 extends
over mouth 17 and crosswise thereto so as to divide the
fluid flow exiting from the tank 10; thanks to this config-
uration, plate element 35 acts as an anti-vortex rotatable
about axis D together with agitator 11.
[0049] In use, continuous rotation of agitator 11 in a
given direction (clockwise in Figure 2) produces, through
the action of helical elements 27, 28, 31 a bidirectional
movement of the fluid and the particles substantially par-
allel to axis D and towards top and bottom walls 13, 14
of the tank 10.
[0050] In the example shown, helical elements 27, 31
impart a descendant axial movement towards bottom
wall 14 to the fluid and particles in the peripheral region
of the tank 10, whilst helical element 28 imparts an as-
cendant axial movement towards top wall 13 to the fluid
and particles in the central region of the tank 10.
[0051] In this way, the particles contained in the fluid
are forced to move downwards and upwards, so creating
a continuous circulation in the tank 10. The movements
keep the particles in suspension in the fluid irrespective
of the natural tendency of such particles to float or sink.
[0052] The anchor-like configuration of the plate ele-
ment 35 keeps the bottom part of the tank 10 free from
deposits and acts as an anti-vortex device on mouth 17
when the fluid is delivered to machine 2.
[0053] The advantages of tank assembly 1 and agitator
11 according to the present invention will be clear from
the foregoing description.
[0054] In particular, the Applicant has observed that
the action of helical-shaped elements 27, 28, 31 on the
fruit particles is very gentle, so avoiding any possible risk
of producing damages, in particular to fruit particles con-
stituted by sacs.
[0055] Moreover, due to the fact that moving means
25 comprise at least two counter-posed helical elements
27, 28, 31, it is possible to obtain a mixing action suitable
for both floating or sinking particles.
[0056] Thanks to the arrangement of helical elements
27, 31 very close to the lateral and bottom walls 12, 14,
where the heating apparatus 20 is placed, a very good

heat exchange action with the fluid can be achieved.
[0057] The combination of helical elements 27, 28, 31
with the anchor-like plate element 35 allows a good mix-
ing action in the fluid contained in the tank 10 and ab-
sence of deposits at the bottom thereof.
[0058] Moreover, as already mentioned, plate element
35 also operates as a movable anti-vortex device in the
mouth 17.
[0059] Clearly, changes may be made to machine 1
and the filling method as described and illustrated herein
without, however, departing from the scope as defined
in the accompanying claims.

Claims

1. A fluid-agitating tank assembly (1) for a machine (2)
for filling containers, said tank assembly (1) compris-
ing:

- a tank (10) filled in use with a fluid, in particular
a fluid with particles, and having a top portion
(13) and a bottom portion (14); and
- an agitator (11) housed in said tank (10) so as
to be immersed in use in said fluid and supported
by said tank (10) in a rotatable manner about an
axis (D);

characterized in that said agitator (11) comprises
moving means (25) acting in use on said fluid for
converting unidirectional rotation of said agitator (11)
about said axis (D) into bi-directional movement of
said fluid in said tank (10) towards said top and bot-
tom portions (13, 14).

2. The tank assembly as claimed in claim 1, wherein
said agitator (11) comprises a central shaft (26) co-
axial with said axis (D), and wherein said moving
means (25) comprise at least a first helical element
(27, 31) and a second helical element (28), carried
by said shaft (26) and counter-posed to one another
for imparting said fluid opposite movements towards
said top and bottom portions (13, 14) of said tank
(10).

3. The tank assembly as claimed in claim 2, wherein
said first and second helical element (27, 31; 28) are
wound round said axis (D) in opposite directions by
considering a given advancing direction along the
same axis (D).

4. The tank assembly as claimed in claim 2 or 3, where-
in said first helical element (27, 31) has a radius larg-
er than the radius of said second helical element (28)
with respect to said axis (D).

5. The tank assembly as claimed in any one of claims
2 to 4, wherein said second helical element (28) is
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arranged inside said first helical element (27, 31).

6. The tank assembly as claimed in any one of claims
2 to 5, wherein said second helical element (28) is
wound on said shaft (26), and wherein said first hel-
ical element (27, 31) is maintained spaced from said
shaft (26) by a plurality of arms (30) radially protrud-
ing from the shaft (26).

7. The tank assembly as claimed in any one of claims
2 to 6, wherein said first and second helical element
(27, 31; 28) are configured so as to move in use said
fluid in opposite directions substantially parallel to
said axis (D) upon rotation of said shaft (26) in a
given direction of rotation.

8. The tank assembly as claimed in any one of claims
2 to 7, wherein said shaft (26) has a first end (26a)
supported by said top portion (13) of said tank (10)
and a second end (26b) facing said bottom portion
(14) of said tank (10), and wherein said moving
means (25) further comprise a plate element (35)
carried transversally by said second end (26b) of
said shaft (26) and acting on the bottom of said tank
(10) to avoid formation of deposits.

9. The tank assembly as claimed in claim 8, wherein
said plate element (35) protrudes from diametrically
opposite sides of said second end (26b) of said shaft
(26) and extend along a diametral plane of said shaft
(26).

10. The tank assembly as claimed in claim 8 or 9, where-
in said plate element (35) is delimited by an outer U-
shaped profile (36) and has a tapering configuration
towards its free axial end.

11. The tank assembly as claimed in any one of claims
7 to 9, wherein said plate element (35) has a U-
shaped configuration.

12. The tank assembly as claimed in any one of claims
2 to 10, wherein said moving means (25) further com-
prise a third helical element (31) wound round said
axis (D) in the same direction as said first helical
element (27) by considering a given advancing di-
rection along the same axis (D), angularly spaced
from said first helical element (27) about said axis
(D) and having the same radius as said first helical
element (27).

13. The tank assembly as claimed in claim 12, wherein
said first and third helical element (27, 31) are an-
gularly spaced about said axis (D) of an angle of
180°.

14. The tank assembly as claimed in any one of claims
12 or 13, wherein said plate element (35) receives

said second end (26b) of said shaft (26) into its cavity
(37) and has opposite ends (38a, 38b) integrally con-
nected to said first and said third helical element (27,
31), respectively.

15. The tank assembly as claimed in any one of claims
8 to 14, wherein said bottom portion (14) of said tank
(10) comprises at least one outlet (17) for delivering
said fluid to said machine (2), and wherein said plate
element (35) extends over said outlet (17) and cross-
wise thereto so as to act as an anti-vortex device.

16. The tank assembly as claimed in any one of the fore-
going claims, wherein said tank (10) is delimited by
a wall (12, 14) incorporating heating means (20) for
heating said fluid.

17. An agitator (11) for moving a fluid in a tank (10), said
agitator (11) comprising:

- a shaft (26) mounted to rotate about its axis
(D); and
- moving means (25) carried by said shaft (26)
and adapted to act in use on said fluid to agitate
it;

characterized in that said moving means (25) com-
prise at least a first helical element (27, 31) and a
second helical element (28), carried by said shaft
(26) and counter-posed to one another for imparting
in use to said fluid opposite movements substantially
parallel to said axis (D).

18. The agitator as claimed in claim 17, wherein said
first and second helical element (27, 31; 28) are
wound round said axis (D) in opposite directions by
considering a given advancing direction along the
same axis (D).

19. The agitator as claimed in claim 17 or 18, wherein
said first helical element (27, 31) has a radius larger
than the radius of said second helical element (28)
with respect to said axis (D).

20. The agitator as claimed in any one of claims 17 to
19, wherein said second helical element (28) is ar-
ranged inside said first helical element (27, 31).

21. The agitator as claimed in any one of claims 17 to
20, wherein said second helical element (28) is
wound on said shaft (26), and wherein said first hel-
ical element (27, 31) is maintained spaced from said
shaft (26) by a plurality of arms (30) radially protrud-
ing from the shaft (26).

22. The agitator as claimed in any one of claims 17 to
21, wherein said shaft (26) has a first end (26a) for
receiving a rotational drive and a second free end
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(26b), and wherein said moving means (25) further
comprise a plate element (35) carried transversally
by said second end (26b) of said shaft (26).

23. The agitator as claimed in claim 21, wherein said
plate element (35) protrudes from diametrically op-
posite sides of said second end (26b) of said shaft
(26) and extend along a diametral plane of said shaft
(26).

24. The agitator as claimed in claim 22 or 23, wherein
said plate element (35) is delimited by an outer U-
shaped profile (36) and has a tapering configuration
towards its free axial end.

25. The agitator as claimed in any one of claims 22 to
24, wherein said plate element (35) has a U-shaped
configuration.

26. The agitator as claimed in anyone of claims 17 to
25, wherein said moving means (25) further com-
prise a third helical element (31) wound round said
axis (D) in the same direction as said first helical
element (27) by considering a given advancing di-
rection along the same axis (D), angularly spaced
from said first helical element (27) about said axis
(D) and having the same radius as said first helical
element (27).

27. The agitator as claimed in claim 26, wherein said
first and third helical element (27, 31) are angularly
spaced about said axis (D) of an angle of 180°.

28. The agitator as claimed in any one of claims 26 or
27, wherein said plate element (35) receives said
second end (26b) of said shaft (26) into its cavity (37)
and has opposite ends (38a, 38b) integrally connect-
ed to said first and said third helical element (27, 31),
respectively.

Amended claims in accordance with Rule 137(2)
EPC.

1. A fluid-agitating tank assembly (1) for a machine
(2) for filling containers, said tank assembly (1) com-
prising:

- a tank (10) filled in use with a fluid with particles
and having a top portion (13) and a bottom por-
tion (14) in turn comprising at least one outlet
(17) for delivering said fluid to said machine (2);
and
- an agitator (11) housed in said tank (10) so as
to be immersed in use in said fluid and supported
by said tank (10) in a rotatable manner about an
axis (D);
wherein said agitator (11) comprises:

- a central shaft (26) coaxial with said axis (D)
and having a first end (26a) supported by said
top portion (13) of said tank (10); and
- moving means (25) acting in use on said fluid
for converting unidirectional rotation of said ag-
itator (11) about said axis (D) into bi-directional
movement of said fluid in said tank (10) towards
said top and bottom portions (13, 14); said mov-
ing means (25) comprising at least a first helical
element (27, 31) and a second helical element
(28), carried by said shaft (26) and counter-
posed to one another for imparting said fluid op-
posite movements towards said top and bottom
portions (13, 14) of said tank (10);
characterized in that said shaft (26) has a sec-
ond end (26b) facing said bottom portion (14) of
said tank (10);
in that said moving means (25) further comprise
a plate element (35) acting on the bottom of said
tank (10), carried transversally by said second
end (26b) of said shaft (26), extending over said
outlet (17) and crosswise thereto so as to act as
an anti-vortex device and to avoid formation of
deposits; and
in that said plate element (35) protrudes from
diametrically opposite sides of said second end
(26b) of said shaft (26), extends along a diam-
etral plane of said shaft (26), is delimited by an
outer U-shaped profile (36) and has a tapering
configuration towards its free axial end.

2. The tank assembly as claimed in claim 1, wherein
said first and second helical element (27, 31; 28) are
wound round said axis (D) in opposite directions by
considering a given advancing direction along the
same axis (D).

3. The tank assembly as claimed in claim 1 or 2,
wherein said first helical element (27, 31) has a ra-
dius larger than the radius of said second helical el-
ement (28) with respect to said axis (D).

4. The tank assembly as claimed in any one of the
foregoing claims, wherein said second helical ele-
ment (28) is arranged inside said first helical element
(27, 31).

5. The tank assembly as claimed in any one of the
foregoing claims, wherein said second helical ele-
ment (28) is wound on said shaft (26), and wherein
said first helical element (27, 31) is maintained
spaced from said shaft (26) by a plurality of arms
(30) radially protruding from the shaft (26).

6. The tank assembly as claimed in any one of the
foregoing claims, wherein said first and second hel-
ical element (27, 31; 28) are configured so as to move
in use said fluid in opposite directions substantially
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parallel to said axis (D) upon rotation of said shaft
(26) in a given direction of rotation.

7. The tank assembly as claimed in any one of the
foregoing claims, wherein said plate element (35)
has a U-shaped configuration.

8. The tank assembly as claimed in any one of the
foregoing claims, wherein said moving means (25)
further comprise a third helical element (31) wound
round said axis (D) in the same direction as said first
helical element (27) by considering a given advanc-
ing direction along the same axis (D), angularly
spaced from said first helical element (27) about said
axis (D) and having the same radius as said first
helical element (27).

9. The tank assembly as claimed in claim 8, wherein
said first and third helical element (27, 31) are an-
gularly spaced about said axis (D) of an angle of
180°.

10. The tank assembly as claimed in claim 8 or 9,
wherein said plate element (35) receives said sec-
ond end (26b) of said shaft (26) into its cavity (37)
and has opposite ends (38a, 38b) integrally connect-
ed to said first and said third helical element (27, 31),
respectively.

11. The tank assembly as claimed in any one of the
foregoing claims, wherein said tank (10) is delimited
by a wall (12, 14) incorporating heating means (20)
for heating said fluid.
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