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(54) Packaging machine for producing sealed packages of pourable food products and featuring
an improved fill conduit

(57) A packaging machine (1) for producing sealed
packages (2) of a pourable food product from a tube (3)
of packaging material, which is sealed longitudinally, is
fed along a vertical downward path (A), is filled contin-
uously with the food product by means of a fill conduit
(5), and is gripped under pressure and sealed along
equally spaced cross sections; the fill conduit (5) having,

on the outside of a respective end portion (11) housed
inside the tube (3) of packaging material, a pressure
flange (20) having a number of transverse slits (22) di-
viding the flange (20) into respective tab portions (23),
which are flexible by the pressure inside the tube (3) to
define, for the food product, respective passages in-
creasing gradually in section alongside an increase in
pressure.
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Description

[0001] The present invention relates to a packaging
machine for continuously producing sealed packages of
pourable food products.
[0002] Machines for packaging pourable food prod-
ucts, such as fruit juice, wine, tomato sauce, pasteurized
or long-storage (UHT) milk, etc., are known, on which
the packages are formed from a continuous tube of strip
packaging material sealed longitudinally and fed down-
wards along a vertical path.
[0003] The packaging material has a multilayer struc-
ture comprising a layer of paper material covered on
both sides with layers of heat-seal plastic material, e.g.
polyethylene, and, in the case of aseptic packages for
long-storage products, such as UHT milk, also compris-
es a layer of barrier material defined, for example, by an
aluminium film, which is superimposed on a layer of
heat-seal plastic material and is in turn covered with an-
other layer of heat-seal plastic material eventually de-
fining the inner face of the package contacting the food
product.
[0004] To produce the packages, the strip of packag-
ing material is unwound off a reel and fed through a ster-
ilizing unit in which it is sterilized, for example, by im-
mersion in a chamber containing a liquid sterilizing
agent, normally a concentrated hydrogen peroxide and
water solution.
[0005] Once the strip is sterilized, the sterilizing agent
is removed, e.g. vaporized by heating, from the surfaces
of the packaging material; and the strip of packaging
material so sterilized is maintained in a closed sterile
environment, and is folded and sealed longitudinally to
form a tube.
[0006] The tube is filled with the sterilized or sterile-
processed food product, and is gripped, sealed and cut
at equally spaced cross sections to form pillow packs,
which are then folded mechanically to form the finished,
e.g. substantially parallelepiped-shaped, packages.
[0007] More specifically, the food product is fed into
the tube of packaging material by means of a fill circuit
having a fill conduit in turn having an open-bottomed
vertical portion extending coaxially inside the tube.
[0008] To ensure a substantially constant food prod-
uct level inside the tube of packaging material during
formation of the packages, known packaging machines
normally also comprise control devices for controlling
food product flow along the fill conduit.
[0009] In one known solution, the control devices
comprise a float mounted to slide axially along a bottom
end portion of the vertical portion of the fill conduit, and
connected by a lever connecting mechanism to a throttle
valve for regulating flow along the fill conduit. More spe-
cifically, each time the tube of packaging material is
gripped and sealed transversely, the level of the product
fed into the tube rises, thus raising the float, which, over
and above a predetermined level, closes the throttle
valve by means of the lever connecting mechanism,

thus cutting off food product flow into the tube of pack-
aging material.
[0010] Alternatively, the control devices substantially
comprise a flow-regulating solenoid valve fitted to a por-
tion of the fill conduit upstream from the vertical portion;
a level sensor for detecting the food product level inside
the tube of packaging material; and a control unit for
controlling the solenoid valve on the basis of a signal
from the level sensor.
[0011] Known level sensors may be located either
outside the tube of packaging material to determine the
position of a float indicating the food product level inside
the tube, or on the fill conduit to directly determine by
contact a predetermined level of the food product inside
the tube of packaging material.
[0012] To ensure correct filling of the package being
formed, known fill conduits normally comprise, on the
outside, close to the bottom end of the vertical down-
stream portion, a pressure flange for counteracting up-
surge of the food product along the tube of packaging
material when the tube is gripped transversely.
[0013] More specifically, the pressure flange is sub-
stantially annular, extends radially from the vertical por-
tion of the fill conduit towards the inner surface of the
tube of packaging material, and is normally located be-
neath the float or level sensor of the device controlling
food product flow along the fill conduit.
[0014] Pressure flanges of the above type have the
drawback of producing severe counterpressure peaks
during formation of the package, and especially when
the tube of packaging material is gripped transversely.
[0015] This results in wear of the fill circuit compo-
nents, which is further aggravated by the high operating
rate of the packaging machines described, and may also
result in flexing of the tube of packaging material and
the forming devices interacting with the tube, thus dam-
aging the packaging material and the packets being
formed.
[0016] It is an object of the present invention to pro-
vide a packaging machine for producing sealed pack-
ages of pourable food products, and designed to elimi-
nate the aforementioned drawbacks typically associat-
ed with known machines.
[0017] According to the present invention, there is
provided a packaging machine for producing sealed
packages of a pourable food product from a tube of
packaging material, which is sealed longitudinally, is fed
along a vertical downward path, is filled continuously
with said food product by means of a fill conduit, and is
gripped under pressure and sealed along equally
spaced cross sections; said fill conduit having an open-
bottomed end portion extending inside said tube of
packaging material and having, externally, a pressure
flange for counteracting upsurge of the food product
along said tube when the tube is gripped transversely;
characterized in that said pressure flange comprises at
least one break region defining at least two adjacent tab
portions, which are flexible by the pressure inside said

1 2



EP 1 125 844 A1

3

5

10

15

20

25

30

35

40

45

50

55

tube to define, for the food product, a respective pas-
sage increasing gradually in section alongside an in-
crease in said pressure.
[0018] A preferred, non-limiting embodiment of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 shows a view in perspective, with parts re-
moved for clarity, of a packaging machine for pro-
ducing sealed packages of pourable food products
from a tube of packaging material;
Figure 2 shows a larger-scale view in perspective
of a portion of the tube of packaging material hous-
ing a fill conduit having a pressure flange in accord-
ance with the present invention;
Figure 3 shows a larger-scale top plan view of the
Figure 2 pressure flange.

[0019] Number 1 in Figure 1 indicates as a whole a
packaging machine for producing sealed packages 2 of
a pourable food product, such as pasteurized or UHT
milk, fruit juice, wine, etc., from a tube 3 of packaging
material sealed longitudinally and having an axis A.
[0020] The packaging material has a multilayer struc-
ture (not shown), and comprises a layer of fibrous ma-
terial, normally paper, covered on both sides with re-
spective layers of heat-seal plastic material, e.g. poly-
ethylene. In the case of aseptic packages for long-stor-
age products, such as UHT milk, the packaging material
also comprises a layer of barrier material, defined for
example by an aluminium film, which is superimposed
on a layer of heat-seal plastic material and is in turn cov-
ered with another layer of heat-seal plastic material
eventually contacting the food product.
[0021] Tube 3 is formed in known manner - therefore
not described in detail - by longitudinally folding and
sealing a strip 4 of heat-seal sheet material, is filled with
the sterilized or sterile-processed food product by
means of a fill conduit 5 extending partly inside tube 3
and forming part of a known fill circuit (not shown), and
is fed by known devices along a vertical downward path,
coincident with axis A, to a forming station 6, where it is
gripped and sealed at equally spaced cross sections by
respective pairs of jaws 7.
[0022] At successive known stations (not shown) on
machine 1, tube 3 is cut along said cross sections to
form a number of sealed pillow packs 8, which are later
subjected to mechanical folding operations (not shown
by not forming part of the present invention) to form the
finished packages 2.
[0023] With reference to Figures 1 and 2, fill conduit
5 is upside-down-L-shaped and comprises a flow-regu-
lating valve 9. More specifically, fill conduit 5 comprises
a substantially horizontal upstream portion 10 fitted with
valve 9; and a vertical downstream portion 11 extending
coaxially inside tube 3 of packaging material and having
an open bottom end 12.
[0024] Packaging machine 1 also comprises a device

15 for controlling the pourable food product level inside
tube 3 and of the type comprising, for example, a float
16 fitted to slide axially on downstream portion 11 of fill
conduit 5 and supporting a number of magnetic ele-
ments (not shown), and a Hall-effect sensor 17 located
outside tube 3 and which interacts with float 16 to gen-
erate a level signal by which to regulate inflow of the
pourable food product into tube 3. More specifically,
sensor 17 is located upstream from forming station 6
and supported by an arm not shown.
[0025] Alternatively, the pourable food product level
inside tube 3 may be controlled and regulated by control
devices other than device 15, e.g. by those described
in the introduction to the present description.
[0026] With particular reference to Figures 2 and 3, fill
conduit 5 is provided, on the outside, close to bottom
end 12, with a pressure flange 20 for counteracting up-
surge of the food product along tube 3 of packaging ma-
terial, when tube 3 is gripped transversely between pairs
of jaws 7.
[0027] Flange 20 is substantially defined by a thin disk
of flexible material, having a central hole and fitted, e.g.
welded, to downstream portion 11 of fill conduit 5, has
a circular, radially outer, peripheral edge 21, and is
housed with a certain amount of radial clearance inside
tube 3 of packaging material.
[0028] An important aspect of the present invention is
that flange 20 comprises a number of - in the example
shown, three - transverse slits 22 extending towards fill
conduit 5 from outer peripheral edge 21, and dividing
flange 20 into a number of tab portions 23, which are
flexible in a direction substantially parallel to axis A by
the pressure of the food product inside tube 3, so as to
define, for the food product, respective passages in-
creasing gradually in section alongside an increase in
pressure.
[0029] More specifically, slits 22 are equally spaced
angularly about axis A, are substantially upside-down-
L-shaped, and each comprise a straight, radial first por-
tion 24 extending from peripheral edge 21, and a straight
second portion 25, which extends perpendicularly from
one end of portion 24 substantially along an intermedi-
ate circumferential strip of flange 20, is separated radi-
ally from fill conduit 5, and terminates in a through hole
26 having an axis parallel to axis A and of a diameter
larger than the width of slit 22.
[0030] Portions 25 extend from one side of respective
portions 24, and are all oriented in the same direction -
anticlockwise in Figure 3 - about axis A.
[0031] Each tab portion 23 comprises a radially inner,
annular portion fixed to fill conduit 5 and extending be-
tween fill conduit 5 and portions 25 of slits 22; and a
flexible, radially outer, annular portion defined laterally
by portions 24 of respective slits 22.
[0032] In actual use, each time tube 3 of packaging
material is gripped and sealed between a pair of jaws 7,
the food product inside tube 3 surges upwards; which
upsurge is counteracted by flange 20, which provides
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for slowing down upflow of the food product along axis
A in the interim between two successive gripping and
sealing operations, so as to ensure correct filling of
packets 8 being formed.
[0033] The thrust exerted by the food product on
flange 20 flexes tab portions 23 in a direction parallel to
axis A, and gradually increases the passage sections
defined by slits 22, thus increasing food product flow
through flange 20.
[0034] This therefore provides for absorbing the coun-
terpressure peaks which tend to be produced inside fill
conduit 5 during formation of packets 8, and which are
the main cause of tube 3 of packaging material flexing.
In other words, the flexibility of tab portions 23 provides
for maintaining a substantially constant food product
pressure inside tube 3 of packaging material during op-
eration of jaws 7.
[0035] It should be pointed out that holes 26 and por-
tions 25 of slits 22 provide for preventing fatigue failure
of flange 20, which would occur at the inner ends of
straight radial slits.
[0036] Clearly, changes may be made to machine 1
as described and illustrated herein without, however,
departing from the scope of the present invention.
[0037] In particular, tab portions 23 may overlap
slightly laterally, and be separated by respective vari-
ously shaped regions defining breaks in the material of
flange 20.

Claims

1. A packaging machine (1) for producing sealed
packages (2) of a pourable food product from a tube
(3) of packaging material, which is sealed longitu-
dinally, is fed along a vertical downward path (A), is
filled continuously with said food product by means
of a fill conduit (5), and is gripped under pressure
and sealed along equally spaced cross sections;
said fill conduit (5) having an open-bottomed end
portion (11) extending inside said tube (3) of pack-
aging material and having, externally, a pressure
flange (20) for counteracting upsurge of the food
product along said tube (3) when the tube (3) is
gripped transversely; characterized in that said
pressure flange (20) comprises at least one break
region (22) defining at least two adjacent tab por-
tions (23), which are flexible by the pressure inside
said tube (3) to define, for the food product, a re-
spective passage increasing gradually in section
alongside an increase in said pressure.

2. A machine as claimed in Claim 1, characterized in
that said break region of said pressure flange (20)
comprises a transverse slit (22) extending towards
said fill conduit (5) from an outer peripheral edge
(21) of the pressure flange (20).

3. A machine as claimed in Claim 2, characterized in
that said pressure flange (20) comprises a number
of said slits (22) equally spaced angularly about
said fill conduit (5) and defining in between respec-
tive said tab portions (23).

4. A machine as claimed in Claim 3, characterized in
that said slits (22) are substantially upside-down-L-
shaped, and each comprise a straight radial first
portion (24) extending from said outer peripheral
edge (21) of said pressure flange (20), and a
straight second portion (25) extending perpendicu-
larly from one end of the first portion (24) and sep-
arated radially from said fill conduit (5).

5. A machine as claimed in Claim 4, characterized in
that said second portion (25) of each said slit (22)
terminates, at the opposite end to the respective
said first portion (24), in a through hole (26) having
an axis parallel to said path (A) and a diameter larg-
er than the width of the slit (22).

6. A machine as claimed in Claim 4 or 5, characterized
in that said second portions (25) of said slits (22)
extend from one side of the respective said first por-
tions (24), and are all oriented in the same direction
about the axis (A) of said tube (3) of packaging ma-
terial.

7. A machine as claimed in any one of the foregoing
Claims, characterized in that said pressure flange
(20) is substantially defined by a thin disk of flexible
material having a central hole and fitted to said end
portion (11) of said fill conduit (5).
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