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(54) Vertical packaging machine with high-speed volumetric batching unit

(57) A vertical machine for packaging in bags a prod-
uct with substantially fluid behaviour, comprises a unit
(11) supplying product to a batching unit (13) underneath
to discharge batches of product into a forming pipe (14)
of a unit (15) for packaging into bags. The batching unit
(13) comprises two cups (23, 24) supported and driven
to be aligned alternatively on the forming pipe (14) and
each cup comprises below a discharge gate valve (25,
26) thatis driven for discharging vertically into the aligned
forming pipe. Above the cups there is a levelling cone
(27) that is supplied by the product supplying unit (11)
and is movable for being aligned on command alterna-
tively with a cup to fill the cup with product. The cups
discharge into the forming pipe the product in a compact
format and with a shape that is similar to the shape that
itwill have in the bag. This greatly increases the operating
speed of the machine.
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Description

[0001] The present invention relates to a vertical ma-
chine for packaging in bags a product with substantially
fluid behaviour.

[0002] Inknown vertical packaging machines the prob-
lems of supplying granular products to bags being formed
are known.

[0003] Forexample, the speed of the machine is great-
ly limited by the need to wait for the granular product to
drop completely, which product is supplied in an incon-
sistent manner by an upper hopper.

[0004] The general object of the present invention is,
inter alia, to prevent the aforesaid drawbacks by provid-
ing a packaging machine for packaging a product into
bags at high frequency owing to a special batching de-
vice. The device generates constant and repeatable high
volumes of product to be discharged at high frequency
inside the bags of the packaging machine in a synchro-
nised and constant manner.

[0005] In view of this object, a vertical machine was
devised for packaging into bags a product with substan-
tially fluid behaviour, comprising a unit supplying product
to a batching unit underneath to discharge batches of
product into a forming pipe of a unit for packaging into
bags has been devised according to the invention, char-
acterised in that the batching unit comprises two cups
supported and driven to be aligned alternatively on the
forming pipe, each cup comprising below a discharge
gate valve that is driven for discharging vertically into the
aligned forming pipe, above the cups there being a lev-
elling cone supplied by the product supplying unit and
which is movable for being aligned on command alter-
natively with a cup to fill the cup with product, each cup
defining an internal volume that is substantially equal to
the volume of product per single bag and, along the ver-
tical discharge direction, the cups each having both a
surface and a perimeter of the cross section that remain
constant, or at most grow, from top to bottom.

[0006] In order to explain more clearly the innovative
principles of the present invention and the advantages
thereof with respect to the prior art, with the help of the
attached drawings, a possible embodiment applying
these principles will be disclosed below. In the drawings:

- figure 1 is a schematic view of a packaging machine
according to the invention;

- figures 2 and 3 are partially sectioned views of a
batching unit of the machine in two different operat-
ing positions.

[0007] With reference to the figures, figure 1 shows
schematically a vertical packaging machine, indicated
generally by 10, made according to the invention. The
machine 10 comprises above a supplying unit 11, that
discharges the product (through a flexible pipe 12) into
a batching device 13 thatin turn conveys the product into
a forming pipe 14 of a known packaging unit 15.
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[0008] According to the prior art, on the forming pipe
a web of film 16 is supplied which forms into a longitudi-
nally welded pipe 17 and which after each filling is welded
transversely in a known welding unit 35 that comprises
special transverse jaws (not shown) for forming the full
and sealed bags. The packaging and welding units of the
packaging unit are in themselves known and easily im-
aginable by those skilled in the art and will not therefore
be disclosed in detail.

[0009] The supplying unit advantageously comprises
a hopper. The supplying hopper is also easily imaginable
by those skilled in the art. It has a cylindrical shape that
ends below with a cone frustum and has the simple func-
tion of containing and constantly mixing the product, in
addition to acting as a storage unit kept at a roughly con-
stant level in function of probes that will interact with the
hopper loading system.

[0010] As better visible in figure 2, the batching unit 13
comprises a fixed frame 18 on which a movable carriage
19is mounted that runs horizontally owing to linear sliding
blocks 21. A motor 20 can move the movable carriage
19 along the sliding blocks 21 with alternating movement
by means of a screw coupling 22. The carriage 19 sup-
ports two vertical batching cups 23, 24 placed adjacently
in the movement direction of the carriage to move alter-
natively in the vertical direction of the forming pipe 14.
Each cup 23, 24 has a bottom closed by a respective
lock 25, 26. The two locks 25, 26 are slideable independ-
ently of one another by means of a respective pneumatic
actuator 30, 31 to open upon command the bottom of the
respective cup and discharge the contents thereof into
the forming pipe 14 underneath. The perimeter of the
lower outlet of the cup substantially follows the internal
upper perimeter of the forming pipe to become juxta-
posed thereto.

[0011] Above the cups a single conveying pipe or lev-
elling cone 27 is present that is supported on the movable
carriage 19 by means of a slide 28 that is moved alter-
natively between the two cups by means of an actuator
29 (advantageously a pneumatic cylinder). The convey-
ing pipe is supplied above with product through the flex-
ible pipe 12.

[0012] The coordinated movements of the various ac-
tuators (as will be clear below) are controlled by an elec-
tronic control device (in general a PLC) 34.

[0013] Along the vertical discharge direction, both the
surface and the perimeter of the cross section of the cups
remain constant, or at most grow, from top to bottom, in
such a way as not to cause fluidodynamic acceleration
in the product in transit.

[0014] It has further been found to be advantageous
for the shape of the cup to be as similar as possible to
the shape that the product will have at the end inside the
finished package. This pre-form in fact enables the prod-
uct not to become decomposed during the drop and the
shape thereof not to be modified, thus adapting better to
the section of the forming pipe during the descent but
above all enables queues or dragging of product between
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one discharge and another not to be created.

[0015] The volume contained in each cup substantially
has to be the volume of the product to be introduced into
a single package. Advantageously, the precise adjust-
ment of the volume of the two cups, anyway by a preset
volume that is already near the desired volume, occurs
by inserting a wedge 32, 33 more or less deeply that is
integral with the respective cup with an adjusting slide
system for adjusting the vertical position.

[0016] The product supplied for packaging has sub-
stantially fluid behaviour; it is typically to be equated with
powders with granulometrically constant and morpholog-
ically regular features, such as to enable the product to
behave like a fluid through the effect of gravity. The treat-
ed product mustin general be non-abrasive, dry and non-
adhesive due to the mechanical or electrostatic effects.
[0017] During operation of the machine, the product to
be batched flows by dropping through the levelling cone
27 into the aligned cup, stopping the flow once the cup
has been completely filled. A uniform and compact col-
umn of product is thus formed as far as the loading hop-
per.

[0018] Inthe meantime, the other cup, which is coaxial
with the forming pipe 14, discharges the product with the
opening movement of the respective lock. The lock is
closed again after a preset time T has elapsed that en-
sures complete evacuation of the product from the cup.
[0019] After reclosing, the actuator 20 is commanded
to move the full cup to a position that is coaxial with the
forming pipe 14 whilst the levelling cone 27 is positioned
above the other cup by means of the movement of the
slide 28 controlled by the actuator 29.

[0020] The cup inthe position that was coaxial with the
forming pipe is thus ready to be unloaded, with the cor-
responding opening movement of the lock thereof. After
the lock has been opened and the preset time T of com-
plete opening has elapsed, the cycle may start again from
the beginning with the opposite movement of the mova-
ble carriage 19 and so on.

[0021] Advantageously, the operating logic of the
movements is not sequential but takes account only of
overriding some simultaneous events: the movement of
the movable carriage 19 occurs only after time T has
elapsed for the cup that is coaxial with the forming pipe
and the certain reclosure of the lock 25 or 26 has been
ascertained (advantageously by means of a known suit-
able sensor, which is not shown); the movement of the
slide 28 occurs only if the cups are both shut and if in the
meantime a lock opens, which means that the opposite
cup has been discharged; the movement of one or the
other lock occurs alternatively in function of the position
of the movable carriage 19 (thus in function of which cup
is coaxial with the forming pipe).

[0022] With the movement of the movable carriage 19
the cup being discharged is kept perfectly centred with
the forming pipe, preventing crossovers between the
batching system and the forming pipe underneath, which
will tend to have a cross section that is surrounded by
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the section of the batching cup.

[0023] In this way the use of a hopper is not necessary
with the risk of slowing through friction the product in the
event of contact. Owing to the fact that the forming pipe
is immediately below the discharging cup and receives
the product directly without passing through hoppers or
other conveying channels, it avoids friction or obstacles
to the flow and thus slowing of the drop of the product
and the formation of queues that would otherwise slow
the productive capacity of the batching/machine system.
[0024] At this point it is clear how the preset objects
have been achieved. Owing to the batching unit of the
machine according to the invention, a discharge of prod-
uct from the batching unit to the package is obtained that
is the most compact possible, thus enabling the packag-
ing machine to increase the number of strokes over the
unit of time. In addition, the absence of product queues
enables the packaging machine to weld and cut the film
between one bag and the next in a particularly rapid man-
ner. The more space is available between one drop and
another, the greater can be the frequency of product dis-
charge (frequent discharges) and consequently the
greater can be the speed of the integrated vertical batch-
ing unit/machine system. This all occurs with precise and
repeatable batches in function of the volume of treated
material. The device is supplied by a flexible pipe with a
continuous hydrostatic head of product that transfers the
product from the hopper to the batching cups in a con-
stant manner to ensure at the same time a high flow and
uniform compactness of productin the cup, thus ensuring
repeatability and thus batching accuracy.

[0025] Naturally, the above description of an embodi-
ment applying the innovative principles of the present
invention is provided merely by way of example of these
innovative principles and must not therefore be taken to
limit the protective scope of what is claimed herein. For
example, the vertical packaging part may be of any type
that is known and is easily imaginable by those skilled in
the art which has been chosen to make any desired type
of package.

Claims

1. Vertical machine for packaging in bags a product
with substantially fluid behaviour, comprising a unit
(11) supplying product to a batching unit (13) under-
neath to discharge batches of product into a forming
pipe (14) of a packaging unit (15) for packaging into
bags, characterised in that the batching unit (13)
comprises two cups (23, 24) supported and driven
to be aligned alternatively on the forming pipe (14),
each cup comprising a discharge gate valve (25, 26)
below that is driven for discharging vertically into the
aligned forming pipe, above the cups there being
present a levelling cone (27) supplied by the product
supplying unit (11) and which is mobile for being
aligned on command alternatively with a cup to fill
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said cup with product, each cup (23, 24) defining an
internal volume that is substantially equal to the vol-
ume of product per single bag and, along the vertical
discharge direction, the cups (23, 24) each having
both a surface and a perimeter of the cross section
that remain constant, or at most grow, from top to
bottom.

Machine according to claim 1, characterised in that
the perimeter of the lower outlet of the cup substan-
tially follows the internal upper perimeter of the form-
ing pipe to become juxtaposed thereto.

Machine according to claim 2, characterised in that
the shape of the cup is similar to the shape that the
product will have inside the bag, so as to form a pre-
form for the product.

Machine according to claim 1, characterised in that
the supplying unit discharges into the levelling pipe
with a constant hydrostatic head of product.

Machine according to claim 1, characterised in that
the product supplying unit comprises a hopper (11)
that discharges into the levelling cone (27) through
a flexible pipe (12) to enable alternating movement
of the levelling pipe for alignment on each cup.

Machine according to claim 1, characterised in that
each cup (23, 24) is provided with a system (32, 33)
for adjusting internal volume.

Machine according to claim 6, characterised in that
the volume adjusting system comprises for each cup
a wedge (32 or 33) the height of the insertion into
the cup of which is adjustable.

Machine according to claim 6, characterised in that
the batching unit (13) comprises a carriage (19) that
supports the cups made adjacent to one another and
which is driven to be movable in the making the cups
adjacent direction to command alternatively one or
the other cup to align on the forming pipe (14), on
the carriage (19) there being supported a slide (28)
which also is driven to be movable upon command
in the making the cups adjacent direction and which
supports the levelling cone (27) to align it alterna-
tively with the inlet of one or the other cup.

Machine according to claim 1, characterised in that
the machine comprises a controlling device (34) that
controls the movement of the cups, of the gate valves
and of the levelling cone in such a way that the move-
ment of the cups occurs only when a preset opening
time has elapsed of the discharge gate valve of the
cup that is coaxial with the forming pipe and after the
gate valve has closed again.
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10. Machine accordingto claim 1, characterised in that

the machine comprises a controlling device (34) that
controls movement of the cups, of the gate valves
and of the levelling cone in such a way that the move-
ment of the levelling cone (27) occurs only if the gate
valves of the cups are both shut and if in the mean-
time opening and closing of the lock of the cup in
alignment with the forming pipe has occurred and if
movement of the one or the other lock occurs alter-
natively in function of which cup is coaxial with the
forming pipe.
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