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(54) Mixing-metering device for two morphologically different flowable products, applicable to a 
packaging machine

(57) The mixing-metering device comprises a first
metering device (1) including a metering conduit (5) with
a worm screw (4) to introduce metered amounts of a first
product (A) into an outlet conduit (3) in communication
with a filling conduit (22), and a second metering device
(2) to introduce consecutive metered amounts of a sec-
ond product (B) into said outlet conduit (3). The second
metering device (2) comprises a vibrating channel (6)

arranged to pour said second product (B) into a receiving
conduit (7), a retainer (8) intermittently operated to tem-
porarily retain the flow of the second product (B) in said
receiving conduit (7) to form and let successive metered
amounts fall into a drop conduit (9), and a transfer ele-
ment (10) to transfer the metered amounts of the second
product (B) from the drop conduit (9) to the outlet conduit
(3).
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Description

Field of the Art

[0001] The present invention relates to a mixing-me-
tering device for mixing-metering two morphologically dif-
ferent flowable products, generally applicable to a pack-
aging machine and more particularly to a container form-
ing and vertical packaging machine.

Background of the Invention

[0002] A type of metering device known, for example,
by patent JP-A-2008037468, comprises a vertical con-
duit in which a worm screw is installed, in which said
vertical conduit has an upper inlet in communication with
the lower outlet of a hopper in which the powder product
to be metered is loaded and a lower outlet arranged
above the inlet of a vertical filling conduit. An intermittently
and suitably regulated operation of the worm screw pro-
vides successive metered amounts of the powder prod-
uct into the filling conduit. Container forming and vertical
packaging machines equipped with a metering device of
the described type and provided with means for forming
a container around said filling conduit from a band of
sheet material, such that successive containers are
formed, filled, sealed and cut in a continuous process,
are known. Container forming and vertical packaging ma-
chines provided with means for successively forming
containers with two separate compartments and a double
metering device for metering two morphologically differ-
ent flowable products into said two compartments of the
containers are also known.

Disclosure of the Invention

[0003] The objective of the present invention is to pro-
vide a mixing-metering device capable of metering two
morphologically different flowable products, such as a
powder product and a granulated product, simultaneous-
ly or consecutively into one and the same container, the
mixing-metering device generally being applicable to a
packaging machine and more particularly to a container
forming and vertical packaging machine.
[0004] The present invention contributes to achieving
the previous and other objectives providing a mixing-me-
tering device for mixing-metering two morphologically dif-
ferent flowable products, applicable to a packaging ma-
chine, of the type comprising a first metering device for
a first product and a second metering device for a second
product. The mentioned first metering device includes a
metering conduit which has an inlet at an upper end in
communication with a hopper containing the first product
and an outlet at a lower end in communication with an
outlet conduit, and a worm screw installed inside said
metering conduit and intermittently operated to introduce
consecutive metered amounts of said first product into
said outlet conduit at a predetermined frequency. The

mentioned second metering device comprises a vibrating
channel arranged to convey said second product and
pour it into a receiving conduit at a predetermined flow
rate, a retainer intermittently operated to temporarily re-
tain the flow of second product inside said receiving con-
duit forming successive metered amounts, and to let said
metered amounts fall into a drop conduit at the predeter-
mined frequency, and a transfer element provided with
a transfer chamber with an inlet arranged to receive the
metered amounts of the second product from said drop
conduit, an outlet in communication with the outlet con-
duit and a pusher intermittently operated by a pneumatic
cylinder, for example, to transfer the successive metered
amounts of the second product from said transfer cham-
ber to the outlet conduit through said outlet of the transfer
chamber at the predetermined frequency.
[0005] The outlet conduit and the metering conduit in
which said worm screw is installed are preferably ar-
ranged in a vertical position and mutually aligned, where-
as the transfer chamber in which said pusher moves is
arranged in a horizontal position. The outlet of the transfer
chamber is laterally communicated with the outlet conduit
below the outlet of the metering conduit. The first meter-
ing device is generally configured to meter the first prod-
uct in a powder form and said second metering device
is configured to meter the second product in a granulate
form. When the mixing-metering device of the present
invention is applied to a container forming and vertical
packaging machine, the outlet conduit is in communica-
tion with an also vertical filling conduit around which the
container is formed, and generally, for filling each con-
tainer first the pusher is operated to introduce a metered
amount of the second granulated product and then the
worm screw is operated to introduce a metered amount
of the first powder product on the metered amount of the
second granulated product. Nevertheless the consecu-
tive operating order of the pusher and the worm screw
can be reversed or they can even be simultaneously op-
erated at least in part to mix the first and second products
in the outlet conduit.
[0006] In the container forming and vertical packaging
machine, the containers are formed from a band of sheet
material that is folded and stitched by heat-welding. Once
filled, the container is sealed by heat-welding and cut to
separate it from the band. To prevent residual powder
discharge from the outlet of the metering conduit into the
outlet conduit and onto areas of the band or of the con-
tainer where heat-welds must be performed from occur-
ring between two consecutive metering operations of the
first product, which could negatively affect the sealing of
the container, there is arranged at the outlet of the me-
tering conduit a perforated plate which allows the pas-
sage of the first powder product when the worm screw
is being operated and which is nevertheless capable of
retaining the first powder product when the worm screw
is stopped. There is also a risk that residual granules may
fall from the outlet of the transfer chamber into the outlet
conduit between two consecutive metering cycles of the
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second granulated product, which can negatively affect
the sealing of the container. To avoid this, a gate is ar-
ranged adjacent to the outlet of the transfer chamber,
which gate is intermittently operated, for example by a
pneumatic cylinder, to open and close the outlet of the
transfer chamber in coordination with the operation of
the pusher.
[0007] The mentioned receiving conduit, in which a
continuous flow of second granulated product is poured
by said vibrating channel, has an inlet arranged to receive
the second product from the vibrating channel and an
outlet arranged to pour the metered amounts of the sec-
ond product into the drop conduit. The mentioned retainer
comprises a retaining plate pivoting with respect to a hor-
izontal axis and operated by a pneumatic cylinder to open
and close said outlet of the receiving conduit in coordi-
nation with the operation of the worm screw and of the
pusher.

Brief Description of the Drawings

[0008] The foregoing and other features and advan-
tages will be more fully understood from the following
detailed description of an embodiment with reference to
the attached drawings in which:

Figure 1 is a schematic section view of a mixing-
metering device for mixing-metering two morpholog-
ically different flowable products according to an em-
bodiment of the present invention in a phase of the
metering cycle;
Figure 2 is an illustrative cross section view taken
along plane II-II of Figure 1 in a phase of the metering
cycle; and
Figure 3 is a schematic section view similar to Figure
1, but in another phase of the metering cycle of the
mixing-metering device; and
Figure 4 is an illustrative cross section view similar
to Figure 2, but in another phase of the metering
cycle of the mixing-metering device.

Detailed Description of an Embodiment

[0009] Making reference generally to the figures, the
mixing-metering device for mixing-metering two morpho-
logically different flowable products comprises, accord-
ing to an embodiment, a first metering device 1 for a first
product A, which is for example a powder product, and
a second metering device 2 for a second product B, which
is for example a granulated product. The mentioned first
metering device 1 includes a metering conduit 5 arranged
in a vertical position, which has an inlet 5a at an upper
end in communication with a lower outlet of a hopper 13
containing said first product A, and an outlet 5b at a lower
end in communication with a vertical outlet conduit 3
aligned with said metering conduit 5. A worm screw 4,
which is intermittently operated, for example by an elec-
tric motor (not shown), to introduce consecutive metered

amounts of said first powder product A into said outlet
conduit 3 at a predetermined frequency, is installed inside
the metering conduit 5. The outlet conduit is in commu-
nication with a filling conduit 22 of a container forming
and vertical packaging machine (not shown) provided
with means for forming a container around said filling
tube 22 from a band of sheet material according to a
known technique. Thus, successive containers are
formed, filled, sealed and cut in a continuous process.
[0010] The mentioned second metering device 2 com-
prises a vibrating channel 6 arranged to continuously
convey said second granulated product B and pour it into
a receiving conduit 7 at a predetermined flow rate. The
mentioned receiving conduit 7 has an inlet 7a arranged
to receive the second product B from said vibrating chan-
nel 6 and an outlet 7b in connection with an opening of
a drop conduit 9. A retainer 8 is arranged and intermit-
tently operated to temporarily retain the flow of the sec-
ond granulated product B in said receiving conduit 7. The
mentioned retainer 8 comprises a retaining plate fixed at
an end of an arm 21 which can pivot with respect to a
horizontal axis 18 supported in a frame 20. A pneumatic
cylinder 19 has a rod connected at an opposite end of
the pivoting arm 21 and a body connected to said frame
20, such that a retraction of the pneumatic cylinder 19
moves the retainer to an open position (shown in Figure
1) and an extension of the pneumatic cylinder 19 moves
the retainer to a closed position (shown in Figure 3).
When the retainer 8 is in the closed position, the second
product B accumulates in the receiving conduit 7 until
forming a metered amount (Figure 3). Then, the retainer
is moved by the pneumatic cylinder 19 to the open posi-
tion (Figure 1) to let the recently formed metered amount
fall into said drop conduit 9. Thus, the pneumatic cylinder
19 is repeatedly retracted and extended to open and
close said outlet 7b of the receiving conduit 7 in coordi-
nation with the operation of the worm screw 4 at the same
predetermined frequency.
[0011] A transfer element 10 provided with a transfer
chamber 11 which has an upper inlet 11a arranged to
receive the metered amounts of the second granulated
product B from said drop conduit 9, and an end outlet
11b in communication with the outlet conduit 3 is ar-
ranged below the mentioned drop conduit 9. The men-
tioned transfer chamber 11 is arranged in a horizontal
position, and said outlet 11b of the transfer chamber 11
is laterally communicated with the outlet conduit 3 below
the outlet 5b of the metering conduit 5. Inside the transfer
chamber 11 is arranged a pusher 12 connected to the
rod of a pneumatic cylinder 17 the body of which is con-
nected to the frame 20. A retraction of this pneumatic
cylinder 17 moves the pusher 12 to a retracted position
(shown in Figure 1) in which the transfer chamber 11 is
cleared and the upper inlet 11a thereof open, and an
extension of the pneumatic cylinder 17 moves the pusher
12 to an extended position (shown in Figure 3) in which
the transfer chamber 11 is occupied by the pusher and
the upper inlet 11a is closed by the pusher. During the
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transition from the retracted position to the extended po-
sition, a front surface of the pusher 12 drags the metered
amount of the second product B from the transfer cham-
ber 11 to the outlet conduit 3 through said outlet 11b of
the transfer chamber 11. Thus, the pneumatic cylinder
17 is repeatedly extended and retracted to transfer suc-
cessive metered amounts of the second product B into
the outlet conduit 3 in coordination with the operation of
the worm screw 4 and of the retainer 8 at the same pre-
determined frequency.
[0012] The operations of the worm screw 4, of the re-
tainer 8 and of the pusher 12 can be regulated such that
in order to fill a container with a mixture of the first powder
product A and of the second granulated product B, the
pusher 12 first acts to introduce a metered amount of the
second product B and then the worm screw 4 acts to
introduce a metered amount of the first product A on the
second product B, or vice versa, or even so that they
both act to introduce a respective metered amount simul-
taneously, or in a partially simultaneous manner. The size
of the metered amounts of the first powder product A is
determined by the regulation of the rotation speed of the
worm screw 4 and the duration of the periods during
which it rotates. The size of the metered amounts of the
second granulated product B is determined by the regu-
lation of the flow rate provided by the vibrating channel
6 and the duration of the periods during which the retainer
8 is in the closed position.
[0013] At the outlet 5b of the metering conduit 5 in
which the worm screw 4 is installed there is arranged a
perforated plate 14 or the like selected to allow the pas-
sage of the first product A when the worm screw 4 is
being operated and to retain the first product A when the
worm screw 4 is stopped. With this perforated plate 14
residual powder discharges from the outlet 5b of the me-
tering conduit 5 into the outlet conduit 3 are prevented
from occurring between two metering cycles of the first
product A during the periods in which the worm screw 4
is stopped. In a position of the transfer chamber 11 ad-
jacent to the outlet 11b thereof there is arranged a gate
15 intermittently operated to open and close the outlet
11b of the transfer chamber 11 in coordination with the
operation of the pusher 12. This gate 15 prevents residual
granulate discharges from the outlet 11b of the transfer
chamber into the outlet conduit 3 from occurring between
two metering cycles of the second product B.
[0014] Figures 2 and 4 show the operation of the gate
15. The gate 15 comprises a sliding closure plate, in-
stalled such that it can slide in a horizontal direction trans-
verse to the transfer chamber 11. A pneumatic cylinder
16 has a rod connected to the gate 15 and a body con-
nected to the frame 20. Thus, an extension of the pneu-
matic cylinder 16 moves the gate 15 to a closed position
(Figure 2) in which the gate 15 closes the passage
through the outlet 11b, and a retraction of the pneumatic
cylinder 16 moves the gate 15 to an open position (shown
in Figure 4) in which the gate 15 leaves the passage
through the outlet 11 b clear and does not interfere with

the pusher 12 when the latter is moved to the extended
position. Obviously, the alternate operation of the pneu-
matic cylinder 16 to move the gate 15 is regulated in
coordination with the movements of the pusher 12, the
retainer 8 and the worm screw 4.
[0015] In the situation of Figures 1 and 2, the pusher
12 is in the retracted position and the retainer 8 is in the
open position to let a metered amount of the second prod-
uct B fall into the transfer chamber 11. At the same time,
the gate 15 is in the closed position and the worm screw
4 is being operated to introduce a metered amount of the
first product A into the outlet conduit 3. In the situation of
Figure 3 and 4, the retainer 8 is in the closed position to
form and retain a metered amount of the second product
B in the receiving conduit 7, the gate 15 is in the open
position, and the pusher 12 is in the extended position
to introduce a metered amount of the second product B
into the outlet conduit 3, while the worm screw 4 is
stopped.
[0016] A person skilled in the art will be able to make
modifications and variations from the embodiment shown
and described without departing from the scope of the
present invention. For example, the receiving conduit 7
and the drop conduit 9 could be integrated in a single
conduit and/or the mechanism of the retainer 8 could be
different from a pivoting arm; for example a sliding mech-
anism.
[0017] The scope of the present invention is defined
in the attached claims.

Claims

1. A mixing-metering device for two morphologically
different flowable products, applicable to a packag-
ing machine, of the type comprising:

a first metering device (1) including a metering
conduit (5) with an inlet (5a) at an upper end in
communication with a hopper (13) containing a
first product (A) and an outlet (5b) at a lower end
in communication with an outlet conduit (3) and
a worm screw (4) installed inside said metering
conduit (5) and intermittently operated to intro-
duce consecutive metered amounts of said first
product (A) into said outlet conduit (3) at a pre-
determined frequency; and
a second metering device (2) to introduce con-
secutive metered amounts of a second product
(B) into said outlet conduit (3) at said predeter-
mined frequency,

characterized in that said second metering device
(2) comprises:

a vibrating channel (6) arranged to convey said
second product (B) and pour it into a receiving
conduit (7) at a predetermined flow rate;
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a retainer (8) intermittently operated to tempo-
rarily retain the flow of the second product (B)
in said receiving conduit (7) forming successive
metered amounts, and to let said metered
amounts fall into a drop conduit (9) at the pre-
determined frequency; and
a transfer element (10) provided with a transfer
chamber (11) with an inlet (11a) arranged to re-
ceive metered amounts of the second product
(B) from said drop conduit (9), an outlet (11b) in
communication with the outlet conduit (3) and a
pusher (12) intermittently operated to transfer
the metered amounts of the second product (B)
from said transfer chamber (11) to the outlet con-
duit (3) through said outlet (11b) at the prede-
termined frequency.

2. The mixing-metering device according to claim 1,
characterized in that the outlet conduit (3) and the
metering conduit (5) in which said worm screw is
installed (4) are arranged in a vertical position and
mutually aligned.

3. The mixing-metering device according to claim 2,
characterized in that a perforated plate (14) is ar-
ranged at said outlet (5b) of the metering conduit (5)
to allow the passage of the first product (A) when the
worm screw (4) is being operated and to retain the
first product (A) when the worm screw (4) is stopped.

4. The mixing-metering device according to claim 2,
characterized in that the transfer chamber (11) in
which said pusher moves (12) is arranged in a hor-
izontal position, and the outlet (11b) of the transfer
chamber (11) is laterally communicated with the out-
let conduit (3) below the outlet (5b) of the metering
conduit (5).

5. The mixing-metering device according to claim 4,
characterized in that a gate (15) intermittently op-
erated is arranged to open and close said outlet (11b)
of the transfer chamber (11) in coordination with the
operation of the pusher (12).

6. The mixing-metering device according to claim 5,
characterized in that said gate (15) comprises a
sliding closure plate which slides in a direction trans-
verse to the transfer chamber (11) and operated by
a pneumatic cylinder (16).

7. The mixing-metering device according to claim 4,
characterized in that the pusher (12) is operated
by a pneumatic cylinder (17).

8. The mixing-metering device according to claim 1,
characterized in that said receiving conduit (7) has
an inlet (7a) arranged to receive the second product
(B) from said vibrating channel (6) and an outlet (7b)

arranged to pour the metered amounts of the second
product (B) into the drop conduit (9).

9. The mixing-metering device according to claim 8,
characterized in that said retainer (8) comprises a
retaining plate pivoting with respect to a horizontal
axis (18) and operated by a pneumatic cylinder (19)
to open and close said outlet (7b) of the receiving
conduit (7) in coordination with the operation of the
worm screw (4) and of the pusher (12).

10. The mixing-metering device according to any one of
the previous claims, characterized in that said first
metering device (1) is configured to meter a first pow-
der product (A) and said second metering device (2)
is configured to meter a second granulated product
(B).
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