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FORMING AND FILLING MACHINE
(57)  The filling device comprises a filling valve (1), a

supply conduit (2) connected to an inlet of the filling valve
(1) for supplying a product, a filling nozzle (3) connected
to an outlet of the filling valve (1) for guiding the product
towards an opening (E1) of a flexible container (E), and
a control device (10) configured for opening and closing
the filling valve (1) according to a conveyor device that
positions successive flexible containers (E) in relation to
the filling nozzle (3). An auxiliary valve (4) is interposed
in the supply conduit (2) upstream of the filling valve (1).
The control device (10) closes the auxiliary valve (4) be-
fore closure of the filling valve (1) has been completed
at the end of each filling cycle.

FILLING DEVICE AND METHOD FOR AN AUTOMATIC HORIZONTAL FLEXIBLE CONTAINER

Printed by Jouve, 75001 PARIS (FR)
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Description
Field of the Art

[0001] The presentinvention relates to a filling device
for an automatic horizontal flexible container forming and
filing machine, including means for preventing splashes
from afilling nozzle when closing afilling valve thatopens
and closes a supply conduit for supplying a flowable prod-
uct used to fill the containers. The present invention also
relates to afilling method for an automatic horizontal flex-
ible container forming and filling machine equipped with
such filling device.

Background of the Invention

[0002] Automatic horizontal container forming and fill-
ing machines are known to essentially comprise a web
feeding unit feeding a web of flexible heat-seal film from
a reel, a container forming unit forming individual flexible
containers from said web of flexible film, a filling unit filling
the individual flexible containers with one or more prod-
ucts, and a closing unit closing the filled flexible contain-
ers and delivering them to an output conveyor.

[0003] The mentioned filling unit in such machines in-
cludes one or more filling devices, each of which com-
prises a supply conduit connected to an inlet of a filling
valve for supplying a flowable product, and afilling nozzle
connected to an outlet of the filling valve for guiding said
flowable product towards an opening of a container,
where a control device controls the opening and closing
of the filling valve according to movements of a conveyor
device that positions successive flexible containers in re-
lation to said filling nozzle.

[0004] One drawback of the filling devices of the prior
art is that during the action of closing the filling valve, the
passage area of the valve is gradually reduced while the
pressure in the supply conduit is kept constant, and this
causes acceleration of the flowable product through the
filling valve leading to splashes from the outlet of the filling
nozzle right before the shut-off valve reaches a complete-
ly closed position. These splashes are a drawback given
that they can foul the outer surfaces of the flexible con-
tainers and contaminate the environment of the filling de-
vice, making frequent cleaning necessary.

[0005] Patent document JP 2010222023 A describes
afilling device comprising a four-way rotary valve, a sup-
ply conduit connected to an upper opening of the four-
way valve for supplying a flowable product, a filling piston
pump connected to a side opening of the four-way valve,
a suction piston pump connected to another side opening
of the four-way valve, and a filling nozzle connected to a
lower opening of the four-way valve. The suction piston
pump is used for sucking out the flowable product content
remaining in the filling nozzle in order to prevent splashes
and drips after the four-way valve has closed the passage
towards the filling nozzle. Nevertheless, this device is
mechanically complex and economically burdensome.
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Disclosure of the Invention

[0006] The object of the present invention is to solve
or mitigate the foregoing and other drawbacks by provid-
ing a filling device for an automatic horizontal flexible
container forming and filling machine, comprising a filling
valve, a supply conduit connected to an inlet of said filling
valve for supplying a flowable product, a filling nozzle
connected to an outlet of the filling valve for guiding said
flowable product towards an opening of a flexible con-
tainer, and a control device configured for opening and
closing the filling valve according to a conveyor device
that positions successive flexible containers in relation
to said filling nozzle to perform successive filling cycles.
[0007] The filling device further comprises an auxiliary
valve interposed in said supply conduit upstream of the
filling valve. This auxiliary valve is controlled by said con-
trol device for closing passage of the flowable product in
the supply conduit upstream of the filling valve before
closure of the filling valve has been completed at the end
of afilling cycle.

[0008] Therefore, from the moment the auxiliary valve
has closed the passage of the flowable product in the
supply conduit upstream of the filling valve, pressure de-
creases or ceases in the section of the supply conduit
comprised between the auxiliary valve and the filling
valve, and accordingly, acceleration of the flowable prod-
uct through the filling valve does not occur and splashes
from the outlet of the filling nozzle are prevented during
closure of the filling valve from a completely or partially
open position to a completely closed position.

[0009] The control device is also configured for open-
ing the auxiliary valve and allowing passage of the flow-
able product therethrough, and thereby restoring a pre-
determined working pressure in the mentioned section
of the supply conduit comprised between the auxiliary
valve and the filling valve, before opening of the filling
valve for filling a new container has been started.
[0010] Opening and closing movements of the filling
valve and the auxiliary valve are driven by respective
drive devices controlled by the control device. The drive
device ofthe auxiliary valve preferably provides a closure
time from a completely open position to a completely
closed position that is shorter than a closure time from a
completely open position to a completely closed position
provided by the drive device of thefilling valve. This offers
the possibility for the control device to simultaneously
emit opening and closing orders for the filling valve and
for the auxiliary valve.

[0011] Adiaphragm valve, such asforexample a pneu-
matically driven diaphragm valve, can be suitable as the
auxiliary valve and a globe valve, such as a motor driven
globe valve, driven for example by an electric motor, can
be suitable as the filling valve.

[0012] The method of the present invention comprises
performing the following steps for each filling cycle using
the filling device described above. First, by means of the
control device, the filling valve is opened, at the inlet of
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which the supply conduit supplying the flowable product
is connected and at the outlet of which the filling nozzle
guiding the flowable product towards the opening of a
flexible container is connected. Then, and after a prede-
termined time, closing by means of the control device the
filling valve at the end of the filling cycle, with the foresight
of closing by means of the control device the auxiliary
valve interposed in the supply conduit upstream of the
filling valve for interrupting passage of the flowable prod-
uct in the supply conduit upstream of the filling valve be-
fore the closure of the filling valve has been completed
at the end of the filling cycle.

Brief Description of the Drawings

[0013] The foregoing and other features and advan-
tages will be better understood based on the following
detailed description of a merely illustrative and non-lim-
iting embodiment with reference to the accompanying
drawings, in which:

Figure 1 (only figure) is a schematic side view of a
filling device for an automatic horizontal flexible con-
tainer forming and filling machine according to one
embodiment of the present invention.

Detailed Description of an Embodiment

[0014] Figure 1 shows a filling valve 1 supported in a
structural element 5 of an automatic horizontal flexible
container forming and filling machine. This filling valve 1
has an upper inlet to which a supply conduit 2 is connect-
ed and a lower outlet to which a filling nozzle 3 is con-
nected. A flowable product, typically a liquid or paste, is
supplied through the supply conduit 2 at a predetermined
working pressure. An auxiliary valve 4 interposed in the
supply conduit 2 is arranged upstream of the filling valve
1.

[0015] The automatic horizontal flexible container
forming and filling machine comprises a conveyor device,
which can be of any known type and does not form part
of the present invention, having pairs of clamps 6, for
example, configured for supporting a plurality of flexible
containers E and step-by-step translation means for suc-
cessively positioning each of the flexible containers E
supported by the clamps 6 with an upper opening E1
thereof open below the filling nozzle 3. The filling nozzle
3 is configured for guiding the flowable product towards
said opening El of the flexible container E.

[0016] The filling device is controlled by a control de-
vice 10 configured for opening and closing the filling valve
1 according to the movements of the conveyor device.
The control device 10 also controls the auxiliary valve 4
such that when filling of each flexible container E is done,
the auxiliary valve 4 closes the passage of the flowable
product in the supply conduit 2 upstream of the filling
valve 1 before closure of the filling valve 1 has been com-
pleted. This substantially reduces or eliminates pressure
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of the flowable productin the section of the supply conduit
2 comprised between the auxiliary valve 4 and the filling
valve 1 and prevents splashes from the filling nozzle 3
when closing the filling valve 1.

[0017] In the embodiment shown in Figure 1, the aux-
iliary valve 4 is a diaphragm valve provided with a pneu-
matic drive 7 and the filling valve 1 is a globe valve driven
by an electric motor 8. A pneumatic supply tube 11 pro-
vides energy to the pneumatic drive 7 of the auxiliary
valve 4. The control device 10 is connected by a signal
line 12 to a control valve 9 interposed in said pneumatic
supply tube 11 and by another control line 13 to the elec-
tric motor 8 of the filling valve 1.

[0018] Typically, the pneumatic drive 7 of the auxiliary
valve 4 provides a closure time from a completely open
position to a completely closed position of the auxiliary
valve 4 that is shorter than a closure time from a com-
pletely open position to a completely closed position of
the filling valve 1 provided by the electric motor 8 of the
filling valve 1.

[0019] The scope of the presentinvention is defined in
the attached claims.

Claims

1. A filling device for an automatic horizontal flexible
container forming and filling machine, comprising a
filling valve (1), a supply conduit (2) connected to an
inlet of said filling valve (1) for supplying a flowable
product, a filling nozzle (3) connected to an outlet of
the filling valve (1) for guiding said flowable product
towards an opening (E1) of a flexible container (E),
and a control device (10) configured for opening and
closing the filling valve (1) according to a conveyor
device that positions successive flexible containers
(E) inrelation to said filling nozzle (3), characterized
in that it further comprises an auxiliary valve (4) in-
terposed in said supply conduit (2) upstream of the
filling valve (1), said auxiliary valve (4) being control-
led by said control device (10) for closing passage
of the flowable product in the supply conduit (2) up-
stream of the filling valve (1) before closure of the
filling valve (1) has been completed at the end of a
filling cycle.

2. The filling device according to claim 1, character-
ized in that the auxiliary valve (4) has a drive device
providing a closure time from a completely open po-
sition to a completely closed position that is shorter
than a closure time from a completely open position
to a completely closed position provided by a drive
device of the filling valve (1).

3. The filling device according to claim 1 or 2, charac-
terized in that the auxiliary valve (4) is a diaphragm
valve.
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The filling device according to claim 1 or 2, charac-
terized in that the auxiliary valve (4) is a pneumat-
ically driven diaphragm valve.

The filling device according to claim 1 or 2, charac- %
terized in that the filling valve (1) is a globe valve.

The filling device according to claim 1 or 2, charac-
terized in that the filling valve (1) is a motor driven
globe valve. 10

The filling device according to claim 1 or 2, charac-
terized in that said control device (10) is configured

for opening the auxiliary valve (4) and allowing pas-
sage of the flowable product therethrough before 15
opening of the filling valve (1) has been started.

A filling method for an automatic horizontal flexible
container forming and filling machine comprising the
steps of: opening, by means of a control device (10), 20
a filling valve (1) at the inlet of which there is con-
nected a supply conduit (2) supplying a flowable
product and at the outlet of which there is connected
a filling nozzle (3) guiding said flowable product to-
wards an opening (E1) of a flexible container (E); 25
and closing, by means of said control device (10),
said filling valve (1) at the end of a filling cycle, char-
acterized in that it comprises the additional step of
closing, by means of the control device (10), an aux-
iliary valve (4) interposed in said supply conduit (2) 30
upstream of the filling valve (1) for interrupting pas-
sage of the flowable product in the supply conduit
(2) upstream of the filling valve (1) before closure of
the filling valve (1) has been completed at the end
of said filling cycle. 35
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