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(54) A CLEANING UNIT FOR CLEANING PACKS IN A PACKAGING MACHINE, A PACKAGING 
MACHINE AND A METHOD FOR PRODUCING PACKAGES

(57) The invention relates to a cleaning unit (3) for
cleaning packs (6) in a packaging machine (1). The clean-
ing unit (3) comprises a guiding track (7) for guiding said
packs (6) in said packaging machine (1), and at least one
fluid emitting element (8) arranged in connection with
said guiding track (7). The at least one fluid emitting el-

ement (8) is arranged to emit fluid onto said packs (6)
travelling along said guiding track (7), so as to clean an
outer surface of said packs (6). The invention also relates
to a packaging machine (1) and a method for producing
packages.
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Description

Technical field

[0001] The invention relates to a cleaning unit for
cleaning packs in a packaging machine, a packaging ma-
chine and a method for producing packages.

Background art

[0002] As is known, many food products, such as fruit
juice, pasteurized or UHT (ultra-high-temperature treat-
ed) milk, wine, tomato sauce, etc., are sold in packages
made of sterilized packaging material.
[0003] A typical example of this type of package is the
parallelepiped-shaped package for liquid or pourable
food products known as Tetra Brik Aseptic (registered
trademark), which is made by folding and sealing lami-
nated sheet packaging material.
[0004] The packaging material has a multilayer struc-
ture substantially comprising a base layer for stiffness
and strength, which may comprise a layer of fibrous ma-
terial, e.g. paper, or of mineral-filled polypropylene ma-
terial; and a number of layers of heat-seal plastic material,
e.g. polyethylene film, covering both sides of the base
layer.
[0005] In the case of aseptic packages for long-storage
products, such as UHT milk, the packaging material also
comprises a layer of gas- and light-barrier material, e.g.
aluminium foil or ethyl vinyl alcohol (EVOH), which is su-
perimposed on a layer of heat-seal plastic material, and
is in turn covered with another layer of heat-seal plastic
material forming the inner face of the package eventually
contacting the food product.
[0006] As is known, packages of this sort are produced
on fully automatic packaging machines, on which a con-
tinuous tube is formed from the web-fed packaging ma-
terial; the web of packaging material is sterilized on the
packaging machine, e.g. by applying a chemical steriliz-
ing agent, such as a hydrogen peroxide solution, which,
once sterilization is completed, is removed from the sur-
faces of the packaging material, e.g. evaporated by heat-
ing; and the web of packaging material so sterilized is
maintained in a closed, sterile environment, and is folded
and sealed longitudinally to form a vertical tube.
[0007] The packaging machines comprise a forming
unit, wherein the tube is filled continuously downwards
with the sterilized or sterile-processed food product, and
is sealed and then cut along equally spaced cross sec-
tions to form pillow packs, which are then fed to a folding
unit to form the finished, e.g. substantially parallelepiped-
shaped packages.
[0008] More specifically, the pillow packs substantially
comprise a parallelepiped-shaped main portion; and a
top end portion and a bottom end portion, opposite to
each other and projecting laterally on opposite sides of
the main portion and defining respective triangular end
flaps to be folded onto the main portion.

[0009] A longitudinal sealing strip, formed when seal-
ing the packaging material to form the vertical tube, ex-
tends along the pillow packs; and the top end portion and
bottom end portion of each pillow pack have respective
transverse sealing strips perpendicular to the longitudinal
sealing strip and defining respective end flaps projecting
from the top and bottom of the pack.
[0010] The top end portion and the bottom end portion
of each pillow pack taper towards the main portion from
the respective end flaps.
[0011] Folding units are known, substantially compris-
ing a conveyor for feeding pillow packs along a forming
path from a supply station to an output station, and a
plurality of folding devices which cooperate with each
pillow pack along the forming path to flatten the respec-
tive top end portion and bottom end portion of the pillow
pack and so fold the respective end flaps onto the top
end portion and bottom end portion.
[0012] The folding units comprise heating means ar-
ranged for heating the pillow packs and melting the plastic
material forming the outer plastic layer of the pillow packs
at the top end portion and bottom end portion.
[0013] In practice, the pillow packs are usually formed
and sealed with their longitudinal axis arranged vertically.
The newly formed pillow packs are subsequently cut from
the tube and let slide along a curved-profile chute so as
to be brought from the vertical position to a substantially
horizontal position, in which they are received by a feed-
ing unit, arranged immediately downstream of the chute
and which drives the pillow packs to the folding unit.
[0014] Once the pillow packs are cut from the tube,
they move down to the chute and advance along the
chute by gravity.
[0015] The feeding unit comprises two guides that ex-
tend between an inlet zone, where the packs coming from
the chute are received, and an outlet zone, where the
packs are delivered to the folding unit. The feeding unit
further comprises a conveyor belt and a plurality of car-
riers projecting from the conveyor belt and arranged to
interact with the packs to advance the packs along the
guides.
[0016] When the web of packaging material is trans-
ported, folded, formed and cut residues of oil, food prod-
uct, and other substances present in the packing ma-
chine and particles from the cutting process may stick to
the parts forming the outer surface of the packs. The
outer surfaces will thus not be completely clean. This is
a problem, e.g. when, at a later stage, attaching an open-
ing device to the packages made from the packs. The
opening device may be fastened either to the normal lam-
inated packaging material or to a Pre-Laminated Hole
(PLH) of the packaging material of the packages. A Pre-
Laminated Hole is a part of a laminated packaging ma-
terial where some layers are omitted.
[0017] Opening devices are attached to the packages
by heating and melting an outer polymer layer of the pack-
aging material to adhere the opening device or the open-
ing device is adhered by using glue. In that process it is
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important that the surface of the package is clean so that
the opening device attaches as intended to the surface.
Particles, oil or other residues will cause problems for
the fastening of opening devices.
[0018] When an opening device is eventually opened
by a user the attached opening device will usually pen-
etrate the packaging material, e.g. when the opening de-
vice is lifted or screwed off. The parts of the packaging
material that are situated inside the opening device will
then get in contact with the food. It is thus important for
hygienic reasons that the outer surface of the packaging
material where the opening device is intended to be
placed is clean.

Summary of the invention

[0019] It is an object of the present invention to miti-
gate, alleviate or eliminate one or more of the above-
identified deficiencies in the art and disadvantages singly
or in any combination and solve at least the above men-
tioned problem.
[0020] According to a first aspect of the invention,
these and other objects are achieved in full, or at least
in part, by a cleaning unit for cleaning packs in a pack-
aging machine. The cleaning unit comprises a guiding
track for guiding the packs in the packaging machine,
and at least one fluid emitting element arranged in con-
nection with the guiding track. The at least one fluid emit-
ting element is arranged to emit fluid onto the packs trav-
elling along the guiding track, so as to clean an outer
surface of the packs.
[0021] The inventive cleaning unit allows having a
clean outer surface of the packs by removing any poten-
tial residues or other impurities from the outer surface by
means of the fluid emitting element. In turn, the problems
associated with adhesion in the final folding or in the ap-
plication of opening devices is thus reduced or eliminat-
ed.
[0022] The at least one fluid emitting element is pref-
erably fixedly arranged to the guiding track. Further, the
at least one fluid emitting element may be arranged to
emit fluid when being passed by the packs.
[0023] In one variant, the fluid emitting element emits
a continuous flow of fluid.
[0024] In another variant, in order to avoid unneces-
sary waste of the fluid, the emitting process is preferably
limited to when the packs is physically passing the fluid
emitting element.
[0025] A fluid emitting direction of the at least one fluid
emitting element may be inclined in relation to a guiding
direction of the guiding track. Thus, the at least one fluid
emitting element will be arranged to emit fluid onto a top
portion of the packs. This is namely where the opening
devices are normally attached after the final folding of
the packs into packages.
[0026] In a preferred embodiment of the invention, the
at least one fluid emitting element may comprise a nozzle
and/or a sprinkle, and the guiding track may comprise a

drop chute and/or a conveyor. These are simple and cost
efficient yet effective solutions for the invention.
[0027] In one embodiment of the invention, the at least
one fluid emitting element ejects a continuous flow of
fluid.
[0028] In another embodiment of the invention, the
cleaning unit may further comprise a control unit con-
nected to the at least one fluid emitting element and to a
sensor arranged to detect the packs on the guiding track.
The control unit is here arranged to control the at least
one fluid emitting element based on information from the
sensor. Such an arrangement will make the entire proc-
ess automated and efficient.
[0029] In another embodiment of the invention, the
cleaning unit may further comprise a switch connected
to the at least one fluid emitting element and arranged
to control the at least one fluid emitting element based
on a mechanical engagement with the packs. Also this
arrangement will make the cleaning process automated
and efficient. However, no electronics will be required.
[0030] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the [element, device, component,
means, step, etc.]" are to be interpreted openly as refer-
ring to at least one instance of the element, device, com-
ponent, means, step, etc., unless explicitly stated other-
wise.

Brief description of the drawings

[0031] The above objects, as well as additional objects,
features and advantages of the present invention, will be
more fully appreciated by reference to the following illus-
trative and non-limiting detailed description of preferred
embodiments of the present invention, when taken in
conjunction with the accompanying drawings, wherein:

Figure 1 is a perspective view of a packaging ma-
chine according to an exemplary embodiment of one
aspect of the invention;
Figure 2a is a perspective view of a cleaning unit
according to an exemplary embodiment of another
aspect of the invention;
Figure 2b is a perspective view of the cleaning unit
during use.

Detailed description of preferred embodiments of the in-
vention

[0032] Figure 1 illustrates a packaging machine 1 ac-
cording to one exemplary embodiment of the invention.
The packaging machine 1 comprises a forming unit 2, a
cleaning unit 3, a feeding unit 4, and a folding unit 5. The
forming unit 2 folds, fills and seals a packaging material
to obtain pillow-shaped packs 6. In particular, the forming
unit 2 produces the packs 6 from a tube of packaging
material (not shown). The tube is formed in a known man-
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ner by longitudinally folding and sealing a web of heat-
seal sheet material that may comprise a base layer for
stiffness and strength. The tube of packaging material is
then filled with the food product, and is sealed and cut
along equally spaced cross sections to form the packs 6.
[0033] The cleaning unit 3 is further illustrated in Fig-
ures 2a and 2b, and comprises a chute 7 interposed be-
tween the forming unit 2 and the feeding unit 4 which in
turn feeds the packs 6 to the final folding unit 5. The
cleaning unit 3 is arranged to clean the packs 6 in the
packaging machine 1 before reaching the folding unit 5.
The cleaning unit 3 comprises a plurality of nozzles 8
which are arranged along the chute 7 in order to emit a
fluid, particularly water, onto the outer surface of the
packs 6 when passing the nozzles 8.
[0034] In one embodiment, the nozzles 8 emit a con-
tinuous flow of fluid.
[0035] In another embodiment, the cleaning unit 3 has
a control unit (not shown) which is connected to the noz-
zles 8 and to a sensor (not shown). The sensor is ar-
ranged to detect the packs 6 when passing the nozzles
8 on the chute 7. When the packs 6 are detected in the
vicinity of the nozzle 8 they are sprayed with fluid so that
the outer surface of the same are cleaned.
[0036] In another embodiment, the sensor described
above is replaced with a mechanical switch that is con-
nected to the nozzles and arranged to control the nozzles
based on a mechanical engagement with the packs. Spe-
cifically, the nozzles are turn on to emit fluid onto the
outer surface of the packs when the switch is turn on
through mechanical engagement with the packs.
[0037] Owing to the fluid emitted by the nozzle 8, any
possible residues or other impurities are removed from
the outer surface of the packs 6. In turn, the problems
associated with adhesion in the final folding or post ap-
plication of opening devices is thus eliminated.
[0038] The nozzles 8 are preferably arranged to emit
fluid in a direction that is inclined in relation to the trav-
elling direction of the packs 6. Specifically, it is the top
portion of the packs 6 that is the primary target in the
cleaning process. The top portion of the pack 6 is intend-
ed to form the top portion of the final package obtained
by folding the pack 6, i.e. the portion that will receive the
opening device.
[0039] When the packs 6 have been cleaned by the
cleaning unit 3 and have reached the end of the chute 7,
the feeding unit 4 transports the packs to the folding unit
5. Here, the packs 6 are formed into packages (not
shown). To form a package from a pack 6 the folding unit
5 folds (and attaches) the protruding flaps of the packs
6 to provide it with its final shape. As a final step, the
package might be equipped with an opening device to
be used when consuming the product present in the pack-
age. The attachment process of the opening device to
the package is also sensitive to any impurities that might
be present on the outer surface of the package. Thus,
function of the cleaning unit 3 is relevant also in this re-
gard.

[0040] In one embodiment of the invention, the pack-
aging machine 1 further comprises a drying unit (not
shown) arranged downstream of the cleaning unit 3 and
upstream of the final folding unit 5. The drying unit is
preferably arranged with heating elements to dry the out-
er surface of the packs 6 after being sprayed with water
by the nozzles 8.
[0041] It is understood that other variations in the
present invention are contemplated and in some instanc-
es, some features of the invention can be employed with-
out a corresponding use of other features. Accordingly,
it is appropriate that the appended claims be construed
broadly in a manner consistent with the scope of the in-
vention.
[0042] For instance, in the packaging machine, all the
different units described above are not necessary for the
machine to operate functionally. In one embodiment, the
packaging machine only includes the forming unit, the
cleaning unit, and the folding unit. All of them are de-
signed according to the structural and functional features
described above.
[0043] Also, the forming unit, the feeding unit (if any)
and the folding unit present in the packaging machine
can have any suitable structural features and appear-
ance as long as they can perform the functions required
by the same (described more in detail above).
[0044] Further, the components included in the clean-
ing unit may be varied when it comes to size, shape and
number. The at least one fluid emitting element is dis-
closed as four nozzles in the figures but could naturally
be constituted by another number of nozzles or the like
without departing from the scope of the invention.
[0045] The same applies to the guiding track which is
described as a curved chute above. However, other em-
bodiments are also possible, such as for example, a
straight guiding track, a conveyor belt or the like.

Claims

1. A cleaning unit (3) for cleaning packs (6) in a pack-
aging machine (1), comprising
a guiding track (7) for guiding said packs (6) in said
packaging machine (1), and
at least one fluid emitting element (8) arranged in
connection with said guiding track (7),
wherein said at least one fluid emitting element (8)
is arranged to emit fluid onto said packs (6) travelling
along said guiding track (7), so as to clean an outer
surface of said packs (6).

2. The cleaning unit (3) according to claim 1, wherein
said at least one fluid emitting element (8) is fixedly
arranged to said guiding track (7).

3. The cleaning unit (3) according to claim 1 or 2, where-
in said at least one fluid emitting element (8) is ar-
ranged to emit fluid when being passed by said packs
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(6).

4. The cleaning unit (3) according to anyone of the pre-
ceding claims, wherein a fluid emitting direction of
said at least one fluid emitting element (8) is inclined
in relation to a guiding direction of said guiding track
(7).

5. The cleaning unit (3) according to anyone of the pre-
ceding claims, wherein said at least one fluid emitting
element is arranged to emit fluid onto a portion of
said packs.

6. The cleaning unit (3) according to anyone of the pre-
ceding claims, wherein said at least one fluid emitting
element (8) comprises a nozzle and/or a sprinkle.

7. The cleaning unit (3) according to anyone of the pre-
ceding claims, wherein said guiding track (7) com-
prises a drop chute and/or a conveyor.

8. The cleaning unit (3) according to anyone of the pre-
ceding claims, wherein said at least one fluid emitting
element (8) emits a continuous flow of fluid.

9. The cleaning unit (3) according to anyone of claims
1 to 8, and further comprising a control unit connect-
ed to said at least one fluid emitting element (8) and
to a sensor arranged to detect said packs (6) on said
guiding track (7), wherein said control unit is ar-
ranged to control said at least one fluid emitting el-
ement (8) based on information from said sensor.

10. The cleaning unit (3) according to anyone of claims
1 to 8, and further comprising a switch connected to
said at least one fluid emitting element (8) and ar-
ranged to control said at least one fluid emitting el-
ement (8) based on a mechanical engagement with
said packs (6).

11. A packaging machine (1) for producing packages,
comprising a forming unit (2) arranged to form packs
(6),
a folding unit (5) arranged to fold said packs (6) so
as to obtain folded packages,
a feeding unit (4) arranged between said forming unit
(3) and said folding unit (5) and arranged to receive
sealed packs (6) of pourable food products from said
forming unit (3) and feed said packs (6) to said folding
unit (5), and
a cleaning unit (3) according to anyone of claim 1 to
9, said cleaning unit (3) being arranged downstream
of said forming unit (2) and upstream of said folding
unit (5).

12. The packaging machine (1) according to claim 11,
and further comprising a drying unit arranged down-
stream of said cleaning unit (3) and arranged to dry

said packs (6) or packages.

13. The packaging machine (1) according to claim 11 or
12, wherein said cleaning unit (3) is integrally formed
with said feeding unit (3).

14. A method for producing packages in a packaging
machine (1), comprising the steps of
forming packs (6) by means of a forming unit (2) feed-
ing said packs (6) from said forming unit (2) to a
folding unit (5) by means of a feeding unit (2),
cleaning at least a top portion of said packs (6) by
means of a cleaning unit (3) arranged downstream
of said forming unit (2) and upstream of said folding
unit (5), and
folding said packs (6) so as to obtain folded packages
by means of said folding unit (5).

15. The method according to claim 14, and further com-
prising the step of attaching an opening device onto
a top portion of said packages, said top portion of
said packages being defined by said top portion of
said packs (6).
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