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(54) AN ARRANGEMENT FOR PROVIDING A FLOW OF FOOD PRODUCT COMPRISING A LIQUID
WITH PARTICLES, A FILLING MACHINE AND A METHOD
(57)  Anarrangement (100) for providing a flow of ag-

itated food product comprising a liquid with particles is
presented. The arrangement (100) comprises:
aproducttank (124) configured to buffer the food product,

wherein a bottom portion (108c) of the product tank (124)

has a conical shape;

an agitator (110) arranged inside the product tank (124),
said agitator (110) comprising a shaft (118) extending
along the main axis (A), and an agitator device (126),

wherein the agitator device (126) comprises an outer and

an inner helix member (130, 132),

wherein a respective radius (R1, R2) of the outer and

inner helix member (130, 132) gradually increases from
a bottom end (130b, 132b) to a top end (130a, 130b) of
the outer and inner helix member (130, 132),

wherein the respective bottom end (130b, 132b) of the

outer and inner helix member (130, 132) is connected to
a lower end of the shaft (118) via a respective first and
second connecting member (134a, 134b),

wherein the outer helix member (130) is connected to

the first connecting member (134a) at a first radial dis-
tance (D1) from the shaft (118), and the inner helix mem-
ber (132)is connected to the second connecting member
(134b) at a second radial distance (D2) from the shaft
(118), wherein the second radial distance (D2) is shorter
than the first radial distance (D1).
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Description
Technical Field

[0001] The invention relates to packaging technology.
More particularly, it is related to an arrangement com-
prising a product tank and an agitator for providing a flow
of agitated food product, a filling machine comprising the
arrangement and a method for filling food product into
packages.

Background Art

[0002] Today, itis increasingly popular with liquid food
products comprising particles. For instance, yoghurt with
fruit pieces are gaining market share from plain yoghurt,
that is, yoghurt without fruit pieces. Even though liquid
food products with particles have been around for quite
some time, there are some challenges with processing
these products that do not exist when processing the
plain products. For instance, during heat treatment, if not
appropriate equipment is used, there is a risk that the
particles are not heated treated adequately, and as an
effectthere may be arisk thatthe bacteria, germs, spores
or other microorganisms contained in the particles are
not killed off. As an effect, the food product may not be
safe to consume. Still an issue that needs to be consid-
ered with the food products with particles is that there is
an increased risk during cleaning. The particles may
namely be more difficult to remove than the liquid. For
instance, if using tubular heat exchangers with baffles,
there may be an increased risk that the particles get stuck
in the baffles, which as an effect may result in a hygienic
issue. For this reason, such heat exchangers are often
not used for food products with particles.

[0003] A particular challenge with the particle-contain-
ing food products is how to make sure that a consistent
particle distribution is achieved in the packages. Put dif-
ferently, each package should contain more or less the
same amount of particles.

[0004] To provide for that the food product fed into the
packages contain an even distribution of particles, a buff-
er tank with an agitator can be used upstream a filling
station. By rotating the agitator, a circulation of the food
product is obtained and as an effect of this circulation,
the risk of having the particles gathered in a bottom of
the buffer tank can be prevented. Instead, a more even
distribution of particles is achieved.

[0005] Even though there are solutions for providing
an even distribution of the particles before having the
food product fed to the filling station, there is a need for
equipment that can provide improved consistent agita-
tion, i.e. provide consistent distribution of the particles,
thatis easy to manufacture and that has low maintenance
need, e.g. low risk of machine failure and efficient clean-

ing.
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Summary

[0006] It is an object of the invention to at least partly
overcome one or more of the above-identified limitations
of the prior art. In particular, it is an object to provide an
arrangement for providing a flow of agitated food product
that can provide reliable and consistent agitation such
that an even distribution of particles can be provided in
a flow of product fed out from the arrangement.

[0007] According to a first aspect it is provided an ar-
rangement for providing a flow of agitated food product
comprising a liquid with particles. The arrangement com-
prises:

a product tank configured to buffer the food product,
said product tank having a feed inlet and a feed out-
let, said feed outlet being arranged at a bottom por-
tion of the product tank, wherein the bottom portion
of the product tank has a conical shape;

an agitator arranged inside the product tank in a ro-
tatable manner abouta main axis of the product tank,
said agitator comprising a shaft extending along the
main axis, and an agitator device configured to, dur-
ing use, agitate the food product in the product tank,
wherein the agitator device comprises an outer and
an inner helix member, said outer helix member be-
ing arranged radially outside said inner helix mem-
ber,

wherein a respective radius of the outer and inner
helix member gradually increases from a bottom end
to a top end of the outer and inner helix member,
wherein the respective bottom end of the outer and
inner helix member is connected to a lower end of
the shaft viaarespective first and second connecting
member,

wherein the outer helix member is connected to the
first connecting member at afirstradial distance from
the shaft, and the inner helix member is connected
to the second connecting member at a second radial
distance from the shaft, wherein the second radial
distance is shorter than the first radial distance.

[0008] An advantage with having the inner and outer
helix members arranged at distances from the shaft is
that cleaning of the tank can be facilitated at the same
time as efficient agitation is achieved during production.
By having the distances between the shaft and the helix
members, water and cleaning agents are namely allowed
to pass between the shaft and the helix members, which
provides for efficient cleaning. Put differently, by avoiding
to have the helix members attached directly to the shaft
such that corner areas are formed in intersection areas
between the helix members and the shaft, arisk of having
food residues stuck on the agitator can be reduced.

[0009] Having the shaft extending all the way down to
the bottom ends of the outer and inner helix members
provides reliability and also reduced risk of manufactur-
ing difficulties. The shaft provides rigidity and the risk of
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deformation of the helix members during operation can
therefore be reduced. Having the distances between the
shaft and the helix members also reduce the need for
welding and polishing of the welds compared to having
the helix members directly attached to the shaft without
distances.

[0010] The first connecting member may extend away
from the shaft in a first direction transverse to the main
axis, and the second connecting member may extend
away from the shaft in a second direction transverse to
the main axis.

[0011] The first direction may be opposite to the sec-
ond direction.

[0012] The gradual increase in radius of the outer and
inner helix member may follow the conical shape of the
product tank.

[0013] By having the radial increase of the outer and
inner helix members following the radial increase of the
tank provides for that the vertical exchange of the parti-
cles in the food product can be controlled in an improved
manner. Put differently, a shape of the helix members
may in combination with a shape of the tank provide for
that efficient mixing is obtained, thereby enabling that a
flow of food product with an even particle distribution can
be provided.

[0014] The outer helix member may be configured to
push the liquid food product upwards in the product tank,
and the inner helix member may be configured to push
the liquid food product downwards in the product tank.
[0015] Arotational direction around the shaft of the out-
er helixmember may be opposite to a rotational direction
of the inner helix member.

[0016] The outer helix member may further be con-
nected to the shaft via a third connecting member, and
the inner helix member may further be connected to the
shaft via a fourth connecting member,

wherein the third and fourth connecting members may
be arranged at a position on the shaft above the first and
second connecting members.

[0017] The third connecting member may be connect-
ed to the outer helix member at a position on the shaft
below the top end of the outer helix member, such that
said top end of the outer helix member is free.

[0018] An advantage with having the top end of the
outer helix member free, that is, having no connecting
member placed in the top end, is that this allows for a
smaller tank opening. By having this end free, the agitator
can namely be fitted into a smaller opening compared to
if there was a connecting member attaching the top end
to the shaft. Having a smaller opening in turn comes with
the positive effect that a mechanical seal of a lid covering
the opening can be made smaller.

[0019] The product tank may further comprise a tank
opening through which the agitator can be inserted
and/orremoved, said tank opening having a tank opening
radius; and

wherein a largest radius of the outer helix member is
greater than the tank opening radius of the tank opening.
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[0020] The arrangement may further comprise a tank
lid configured to close the tank opening,

wherein the shaft may be mountable through the tank lid
through a mechanical seal with a filtered air barrier.
[0021] The outer helix member and the inner helix
member may have a rectangular cross-section.

[0022] The outer helix member and the inner helix
member may each have an angular rotation of between
400 and 700 degrees, about the main axis.

[0023] The arrangement may further comprise a first
and a second spray device, wherein a respective main
axis of the first and second spray device may be offset
by an angle from the main axis of the product tank, such
that the first and second spray device are directed to-
wards a center of the product tank.

[0024] Havingthefirstand second spray device, some-
times referred to as spray balls, inside the tank and hav-
ing these inclined towards a center of the tank provides
for that water and/or cleaning agents can be sprayed
onto the outer and inner helix members such that food
residues can efficiently be removed. As an effect, clean-
ing time can be reduced, and also water and/or cleaning
agent consumption can be held low. Additionally, having
the first and second spray device at an angle also pro-
vides for improved cleaning of a tank lid, and any com-
ponents arranged at the tank lid, such as sensors, a tank
lid sealing or a sealing around the shaft.

[0025] According to a second aspect it is provided a
filling machine arranged to fill food product into a pack-
age, the filling machine may comprise an arrangement
according to the first aspect.

[0026] According to athird aspectitis provided a meth-
od forfilling food productinto packages, said food product
comprising a liquid with particles, the method may com-
prise:

feeding the food product to an arrangement accord-
ing to the first aspect,

agitating the food product filled inside the product
tank by rotating the agitator arranged inside the prod-
ucttank, such that an even particle distribution of the
food product is obtained,

feeding the food product from the product tank and
to a filling station, and

operating the filling station to fill the food product into
the packages.

[0027] The filling station may be part of a line with dif-
ferent stations for forming and filling packages or it may
also form an integral part of a filling machine, i.e. one
piece of equipment both forming and filling packages.
The filling station may be arranged to fill bottles or the
like, but also carton-based packages made from blanks
or a web of packaging material can be used.

[0028] The same features and advantages as present-
ed above with respect to the first aspect also apply to this
third aspect.

[0029] Still other objectives, features, aspects and ad-
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vantages of the invention will appear from the following
detailed description as well as from the drawings.

Brief Description of the Drawings

[0030] Embodiments of the invention will now be de-
scribed, by way of example, with reference to the accom-
panying schematic drawings, in which

Fig. 1A illustrates a cross-sectional view of an ar-
rangement for providing a flow of agitated food prod-
uct.

Fig. 1B illustrates a perspective view illustrating how
the agitator may be removed and inserted via an
opening provided in the product tank.

Fig. 2 illustrates a perspective view of an agitator of
the arrangement in further detail.

Fig. 3A illustrates a side view of the agitator.

Fig. 3B illustrates another side view of the agitator.
Fig. 4A illustrates a bottom view of the agitator.
Fig. 4B illustrates a top view of the agitator.

Fig. 5A illustrates an outer helix member of the agi-
tator from above.

Fig. 5B illustrates a side view of the outer helix mem-
ber.

Fig. 5C illustrates a cross-sectional view of the outer
helix member.

Fig. 6A illustrates an inner helix member of the agi-
tator from above.

Fig. 6B illustrates a side view of the inner helix mem-
ber.

Fig. 6C illustrates a cross-sectional view of the inner
helix member.

Fig. 7A illustrates schematically a filling machine
comprising the arrangement according to a first ex-
ample.

Fig. 7B illustrates schematically a filling machine
comprising the arrangement according to a second
example.

Fig. 8 is a flowchart illustrating a method for filling
food product into packages.

Detailed Description

[0031] Fig. 1A illustrates a cross-sectional view of an
arrangement 100 for providing a flow of agitated food
product. As illustrated, a motor 102 may be provided in
an upper end of the arrangement 100. The motor 102
can be arranged for rotating a shaft 118 inside a product
tank 124. To provide for that the tank 124 is closed off
from surrounding air such that microorganisms cannot
reach the food product inside the tank 124, a mechanical
seal 104 may be provided. The mechanical seal 104 may
be a double mechanical seal with an air barrier. Filtered
air may be provided into the mechanical seal 104 to pro-
vide for that the food product is shielded from the sur-
rounding air. The shaft 118 can be running through a tank
lid 114 provided with the mechanical seal 104. In this
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way, the shaft 118 may be placed partly inside the tank
and partly outside the tank.

[0032] In a top portion 108a of the tank, a first and a
second spray device 106a, 106b can be placed. As illus-
trated, the first spray device 106a may extend in a main
axis B, and the second spray device 106b may extend
in a main axis C. The two main axes B, C of the first and
second spray device 106a, 106b may be directed such
that these two are inclined towards the shaft 118, extend-
ing in a main axis A.

[0033] As illustrated, the top portion 108 of the tank
124 may be dome-shaped, a mid-portion 108b may be
cylindrically shaped and a bottom portion 108c may be
conically shaped.

[0034] An agitator 110 may be attached to the shaft
124 such that a rotation of the shaft 124 around the main
axis A provides for that that the food product inside the
tank is agitated.

[0035] A level sensor 112 may be provided such that
a level of food product inside the tank 124 can be mon-
itored. Even though not illustrated, the level sensor 112
may generate level sensor data that can be transmitted
to a control unit or other data processing apparatus. A
temperature sensor 122 may also be provided such that
atemperature of the food productinside the product tank
124 can be monitored. The temperature sensor 122 can
generate temperature sensor data that can be transmit-
ted to the control unit or other data processing apparatus.
As illustrated, the level sensor 112 and/or the tempera-
ture sensor 122 may be attached to an underside of the
tank lid 114.

[0036] As illustrated, a tank opening 116 may have a
diameter that is less than a diameter of the mid-portion
108b of the product tank 124. An advantage of having a
smaller diameter of the opening 116 is that less energy
is needed for cooling the mechanical seal. Further, by
having the diameter of the opening 116 being less than
the diameter of the mid-portion 108b, it can be easier to
assure that pressure differences between aninside pres-
sure of the tank 124 and a pressure outside the tank do
not pose any risk to operators or other personnel.
[0037] The food product can be fed into the tank 124
via a feed inlet 120 in the mid-portion 108b of the tank
124. After being agitated, the food product can be fed
out from the tank 124 via a feed outlet 128 placed in a
bottom portion 108c of the tank 124.

[0038] Asillustrated, the agitator 110 can comprise an
agitator device 126. The agitator device 126 may be con-
ically shaped such that this can be fitted into the conically
shaped bottom portion 108c of the tank 124. The conically
shaped bottom portion 108c combined with the conically
shaped agitator device 126 can provide for that the food
productis circulated vertically in an efficient manner with-
in the tank 124.

[0039] As explained above, the advantages with hav-
ing the tank opening 116 small include more efficient me-
chanical seal as well as that pressure differences can be
handled more efficiently. As illustrated in fig. 1B, by hav-
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ing the agitator device 126 of the agitator 110 designed
wisely, it is possible to have a maximum radius of the
agitator device 126 larger than a radius of the tank open-
ing 116, even so that the maximum radius of the agitator
device 126 is larger than a diameter of the tank opening
116. This can be achieved by having a peripheral end of
an outer helix member 130 of the agitator device 126
hanging freely. Put differently, a connecting member, at-
taching the outer helix member 130 to the shaft 118, can
be placed at a distance from the peripheral end such that
the agitator 110 can be inserted via the opening 116 by
rotating and leaning the agitator 110.

[0040] Fig. 2illustrates the agitator 110 in further detail
by way of example. As illustrated, the agitator device 126
can comprise an outer helix member 130 and an inner
helix member 132. These two may be arranged such that
when the shaft 118 is rotating around the main axis A,
the inner helix member 132 pushes the food product,
including the particles, downwards, while the outer helix
member 130 pushes the food product, including the par-
ticles, upwards. In this way, the food product is circulated
both around the main axis A as well as vertically. Even
though illustrated that the outer helix member 130 is
pushing the food product upwards and the inner helix
member 132 is pushing the food product downwards, the
two members can also be arranged to provide a vertical
flow in an opposite direction, that is, having the outer
helix member 130 arranged to push the food product
downwards and the inner helix member 132 arranged to
push the food product upwards.

[0041] The outer helix member 130 has atop end 130a
and a bottom end 130b. Similarly, the inner helix member
132 has a top end 132a and a bottom end 132b. As il-
lustrated, the bottom end 130b of the outer helix member
130 may be attached to the shaft 118 via afirst connecting
member 134a. This first connecting member 134a may
be transversally arranged. A second connecting member
134b can be attaching the bottom end 132b of the inner
helix member 132. A third connecting member 134c may
be attaching the top end 130a of the outer helix member
130. As discussed above, to facilitate insertion and re-
moval of the agitator 110 via the tank opening 116, the
third connecting member 134c may be placed at a dis-
tance from the top end 130a, also referred to as the pe-
ripheral end, of the outer helix member 130. A fourth con-
necting member 134d may be used for attaching the top
end 132a of the inner helix member 132 to the shaft 118.
A fifth connecting member 134e may be provided in a
mid-portion of the inner helix member 132. As illustrated,
both the first and second helix members 130, 132 can
be conically shaped. Put differently, the radius of the helix
members 130, 132 can increase as a function of a dis-
tance from the bottom end 130b, 132b.

[0042] The first to fifth connecting members 134a-e
may be cylindrically shaped, as illustrated, and the first
and second helix members 130, 132 may have rectan-
gular cross-sections. As an effect, less effect on the food
product in terms of movement is caused by the connect-
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ing members 134a-d compared to the first and second
helix members 130, 132.

[0043] Fig. 3Aillustrates a side view of the agitator 110
by way of example. As illustrated, the outer helix member
130 may have a first radius R1 that increases with the
height, that is, a distance from a bottom of the shaft 118.
The inner helix member 132 may have a second radius
R2 that also increases with the height. As illustrated, the
second radius R2 may increase to a lesser degree than
the firstradius R1. The gradual increase of the first and/or
second radius R1, R2 may be adjusted in accordance
with the conical shape of the bottom portion 108c of the
tank 124 such that efficient agitation can be achieved.
As illustrated, a rotational direction around the shaft 118
of the outer helix member 130 can be opposite to a ro-
tational direction of the inner helix member 132.

[0044] The outer helix member 130 may be connected
to the first connecting member 134a at a first radial dis-
tance D1 from the shaft 118, and the inner helix member
132 may be connected to the second connecting member
134b at a second radial distance D2 from the shaft 118.
The second radial distance D2 may be shorter than the
firstradial distance D1. By having the helix members 130,
132 arranged in this way, a distance between the shaft
118 and the helix members 130, 132 may be provided.
An effect of this distance, which may be different for the
two members and also different at different positions of
the two members, is that a risk of insufficient cleaning
can be reduced. Having the helix members 130, 132 di-
rectly attached to the shaft, that is, no distance, may
namely result in that corner areas are formed that may
difficult to keep clean. If food residues are getting stuck,
there is a risk that these food residues negatively affect
coming food product handled in the tank 124. For in-
stance, the insufficient cleaning may result in a food prod-
uct that is not safe to consume.

[0045] If having the corner areas, sufficient cleaning
may nevertheless be achieved by using additional clean-
ing agents, more water, longer cleaning time, etc. How-
ever, the result of this is reduced productivity, due to in-
creased cost and time for cleaning, and also in that the
environmental footprint is negatively affected.

[0046] Fig. 3B illustrates another side view of the agi-
tator 110. The side view illustrated in fig. 3B is perpen-
dicular to the side view illustrated in fig. 3A.

[0047] Fig. 4A illustrates a bottom view of the agitator
110. As illustrated in this view, the first and second con-
necting members 134a, 134b may be arranged in a first
and a second direction, respectively, L1, L2. The first
direction L1 and the second direction L2 may both extend
away from the shaft 118 and they may, as illustrated, be
opposite to one another. As discussed above, the third
connecting member 134c may be arranged at a distance
from the top end 13a of the outer helix 130 such that a
peripheral end of the outer helix member 130 is free, that
is, free from any connecting members, thereby enabling
the tank opening 116 with a smaller diameter.

[0048] Fig. 4B illustrates a top view of the agitator 110.
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As illustrated in this view, the third and fourth connecting
member 134c, 134d may be arranged in a third and a
fourth direction, L3, L4, respectively. The third direction
L3 and the fourth direction L4 may both extend away from
the shaft 118 and they may, as illustrated, extend at an
angle other than 180 degrees (as compared to the first
and second connecting members 134a, 134b in Fig 4A).
This may provide for the top end 130a of the outer helix
130 to be free.

[0049] Fig. 5A illustrates the outer helix member 130
in isolation by way example seen from above. As illus-
trated, the top end 130a may be tapered such that swirls
or other effects on the food product in the tank can be
reduced during rotation of the shaft 118. In particular, the
tapered end may provide for the outer helix member 130
engaging the food product with a reduced damage to the
particles of the food product.

[0050] The outerhelixmember 130 (aswell astheinner
helix member 132 further described below) may be man-
ufactured from a sheet metal. As seen in Fig. 5A, the
outer helixmember 130 can be cut outfrom a single sheet
metal. The top and bottom end 130a, 130b can then be
moved apart to form the helix as illustrated in Fig. 5B.
[0051] By having the outer and inner helix member
130, 132 produced with the sheet metal as a starting
point, cost efficient manufacturing can be achieved.
[0052] In the illustrated example, an angular rotation
of the outer helix member 130 is 540 degrees.

[0053] Fig. 5B illustrates a side view of the outer helix
member 130. As illustrated, the outer helix member 130
may have a first pitch P1.

[0054] Fig. 5C illustrates a cross-sectional view of the
outer helix member 130. As discussed above, the mem-
bermay be provided with a rectangular cross-section CS.
To avoid swirls and also to provide for that cleaning is
facilitated, edges may be beveled. The cross-section CS
may have a first width W1 and a first height T1 as illus-
trated. Preferably, the first width W1 is greater than the
firstheight T1. An effect of this may be that the outer helix
member has a low damaging effect on the food product.
In other words, the risk of damaging the particles of the
food product by the agitator device 126 may be reduced.
[0055] Having a rectangular cross-section as com-
pared to a circular or elliptical cross-section may provide
for an increased agitation of the food product, by increas-
ing the upward and downward motion of the food product.
[0056] Fig. 6A illustrates the inner helix member 132
in isolation by way example seen from above. As illus-
trated, the top end 132a and the bottom end 132b may
both be provided with edges adapted to be attached to
the second connecting member 134b and the fourth con-
necting member 134d, respectively, as illustrated in fig. 2.
[0057] In the illustrated example, an angular rotation
of the inner helix member 132 is 540 degrees.

[0058] Fig. 6B illustrates a side view of the inner helix
member 132. As illustrated, the outer helix member 130
may have a second pitch P2.

[0059] Fig. 6C illustrates a cross-sectional view of the
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inner helix member 132. As discussed above, the mem-
ber may be provided with a rectangular cross-section CS.
Similar to the outer helix member 130, edges may be
beveled. The cross-section CS may have a second width
W2 and a second height T2 as illustrated. The cross-
section CS of the inner helix member 132 may be the
same as the outer helix member 130.

[0060] Fig. 7Aillustrates schematically, in a side view,
a filling machine 700 comprising the arrangement 100
illustrated fig. 1A and 1B by way of a first example. As
illustrated, the arrangement 100 may be arranged above
a filling station 704 such that the food product can be fed
from the arrangement 100 down into the filling station
704. The filling station 704 may be arranged to fill two
packages 702 at a time, and the filling process may in-
volve lifting the packages 702 and during filling lowering
the packages such that a more controlled filling can be
obtained (the lifting and lowering may be achieved by
having a servo-motor controlled plate placed under the
packages, not illustrated). The packages may be fed on
a conveyor belt or similar arrangement configured for in-
termittently moving the packages in a feeding direction
FD. Even though notillustrated, the food product may be
fed into the arrangement 100 from a food processing line
placed upstream the filling machine 700. Another option,
even though not illustrated, is to have filling nozzles of
the filling station to move alongside the package during
filling such that intermittent movement of the packages
can be avoided.

[0061] Fig. 7B illustrates schematically, in a top view,
a filling machine 700 comprising the arrangement 100
illustrated in Fig. 1A and 1B by way of a first example.
As in the example of Fig. 7A, the arrangement 100 may
be arranged above the filling station 704. The filling sta-
tion 704 of the present example, supplies a first and a
second packaging line 706a, 706b. The first and second
packaging line 706a, 706b are parallel to each other.
Even though it is illustrated that the arrangement 100 is
providing the food product to two packaging lines 706a,
706b, the approach can also be used for more than two
packaging lines.

[0062] Fig. 8 is a flowchart illustrating a method 800 of
filling afood productinto the packages 702. As illustrated,
the method may comprise feeding S802 the food product
to the arrangement 100, agitating S804 the food product
filled inside the product tank by rotating the agitator ar-
ranged inside the product tank, such that an even particle
distribution of the liquid food product is obtained, feeding
S806 the food product from the product tank and to a
filling station, and operating S808 the filling station to fill
the liquid food product into the packages. As discussed,
the filling station may form part of the filling machine.
[0063] From the description above follows that, al-
though various embodiments of the invention have been
described and shown, the invention is not restricted
thereto, but may also be embodied in other ways within
the scope of the subject-matter defined in the following
claims.
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Claims

An arrangement (100) for providing a flow of agitated
food product comprising a liquid with particles, the
arrangement (100) comprising:

aproduct tank (124) configured to buffer the food
product, said product tank (124) having a feed
inlet (120) and a feed outlet (128), said feed out-
let (128) being arranged at a bottom portion
(108c) of the product tank (124), wherein the
bottom portion (108c) of the product tank (124)
has a conical shape;

an agitator (110) arranged inside the product
tank (124) in a rotatable manner about a main
axis (A) of the product tank (124), said agitator
(110) comprising a shaft (118) extending along
the main axis (A), and an agitator device (126)
configured to, during use, agitate the food prod-
uct in the product tank (124),

wherein the agitator device (126) comprises an
outerandan inner helixmember (130, 132), said
outer helix member (130) being arranged radi-
ally outside said inner helix member (132),
wherein arespective radius (R1, R2) of the outer
and inner helix member (130, 132) gradually in-
creases from a bottom end (130b, 132b)to a top
end (130a, 130b) of the outer and inner helix
member (130, 132),

wherein the respective bottom end (130b, 132b)
of the outer and inner helix member (130, 132)
is connected to a lower end of the shaft (118)
via a respective first and second connecting
member (134a, 134b),

wherein the outer helix member (130) is con-
nected to the first connecting member (134a) at
a first radial distance (D1) from the shaft (118),
and the inner helix member (132) is connected
to the second connecting member (134b) at a
second radial distance (D2) from the shaft (118),
wherein the second radial distance (D2) is short-
er than the first radial distance (D1).

The arrangement(100) according to claim 1, wherein
the first connecting member (134a) extends away
from the shaft (118)in afirstdirection (L1) transverse
to the main axis (A), and the second connecting
member (134b) extends away from the shaft (118)
in a second direction (L2) transverse to the main axis
(A).

The arrangement(100) according to claim 2, wherein
the first direction (L1) is opposite to the second di-
rection (L2).

The arrangement (100) according to any one of the
claims 1 to 3, wherein the gradual increase in radius
of the outer and inner helix member (130, 132) fol-
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12.

lows the conical shape of the product tank (124).

The arrangement (100) according to any one of the
claims 1 to 4, wherein the outer helix member (130)
is configured to push the liquid food product upwards
in the product tank (124), and the inner helix member
(132) is configured to push the liquid food product
downwards in the product tank (124).

The arrangement (100) according to any one of the
claims 1 to 5, wherein a rotational direction around
the shaft (118) of the outer helix member (130) is
opposite to a rotational direction of the inner helix
member (132).

The arrangement (100) according to any of the
claims 1 to 6, wherein the outer helix member (130)
is further connected to the shaft (118) via a third con-
necting member (134c), and the inner helix member
(132) is further connected to the shaft (118) via a
fourth connecting member (134d),

wherein the third and fourth connecting members
(134c, 134d) are arranged at a position on the shaft
(118) above the first and second connecting mem-
bers (134a, 134b).

The arrangement (100) according to claim 7, wherein
the third connecting member (134c) is connected to
the outer helix member (130) at a position on the
shaft (118) below the top end (130a) of the outer
helix member (130), such that said top end (130a)
of the outer helix member (130) is free.

The arrangement (100) according to any one of the
claims 1 to 8, wherein the product tank (124) further
comprises a tank opening (116) through which the
agitator (110) can be inserted and/or removed, said
tank opening (116) having atank opening radius; and
wherein a largest radius of the outer helix member
(130) is greater than the tank opening radius of the
tank opening (116).

The arrangement (100) according to claim 9, wherein
the arrangement (100) further comprises a tank lid
(114) configured to close the tank opening (116),
wherein the shaft (118) is mountable through the
tank lid (114) through a mechanical seal (104) with
a filtered air barrier.

The arrangement (100) according to any one of the
claims 1 to 10, wherein the outer helix member (130)
and the inner helix member (132) have a rectangular
cross-section (CS).

The arrangement (100) according to any one of the
claims 1 to 11, wherein the outer helix member (130)
and the inner helix member (132) each have an an-
gular rotation of between 400 and 700 degrees,
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about the main axis (A).

The arrangement (100) according to any one of the
claims 1to 12, wherein the arrangement (100) further
comprises a first and a second spray device (106a,
106b), wherein a respective main axis (B, C) of the
first and second spray device (106a, 106b) is offset
by an angle from the main axis (A) of the product
tank (124), such that the first and second spray de-
vice (106a, 106b) are directed towards a center of
the product tank (124).

A filling machine (700) arranged to fill food product
into a package, the filling machine (700) comprising
an arrangement (100) according to any one of the
preceding claims.

A method (800) for filling food productinto packages,
said food product comprising a liquid with particles,
the method (800) comprising:

feeding (S802) the food product to an arrange-
ment (100) according to any one of claims 1-13,
agitating (S804) the food productfilled inside the
product tank by rotating the agitator arranged
inside the product tank, such that an even par-
ticle distribution of the food product is obtained,
feeding (S806)the food product from the product
tank and to a filling station (704), and
operating (S808) the filling station to fill the food
product into the packages.
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