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(54) FEEDING UNIT FOR FEEDING SEMI‑FINISHED PACKS TO A FOLDING UNIT

(57) There is described a feeding unit (7) for feeding
semifinished sealed packs (2) containing a pourable
product to a folding unit (6) configured to fold the packs
(2) so as to obtain folded packages (2a), the feeding unit
(7) comprises: a conveyor device (8) having an input
station (I) for receiving thepacks (2) and anoutput station
(O) for releasing the packs (2) to the folding unit (6); a
plurality of carrier members (10) mounted on the con-
veyor device (8) for being cyclically carried through the
input station (I) and output station (O), the carrier mem-

bers (10) being configured to cooperate in contact with
the packs (2) for sequentially advancing the packs (2)
from the input station (I) to the output station (O); the
plurality of carrier members (10) comprises pairs (10a,
10b) of carrier members (10), each pair (10a, 10b) of
carrier members (10) being configured to interact with at
least one respective pack (2) at a time for receiving such
pack (2) at the input station (I) and for advancing such
pack (2) towards the output station (O).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a feeding unit
for feeding semi-finished packages containing a pour-
able product, preferably a pourable food product, to a
folding unit.
[0002] In particular, the present invention refers, with-
out loss of generality, to a feeding unit configured to
receive sealed semi-finished pillow packs containing a
pourable product from a forming unit of a packaging
machine and to feed such pillow packs to a folding unit
for folding the pillow packs so as to obtain fully-folded
finished packages.

BACKGROUND ART

[0003] As it is generally known, many pourable food
products, such as fruit juice, UHT (ultra-high tempera-
ture-treated) milk, wine, tomato sauce, etc., are sold in
packages made of sterilized packaging material.
[0004] A typical example is the parallelepiped-shaped
package for pourable food products known as Tetra Brik
Aseptic (registered trademark), which is made by folding
and sealing a laminated web of packaging material. The
packagingmaterial has amultilayer structure comprising
a base layer, e.g. made of paper, covered on both sides
with layers of heat-seal plastic material, e.g. polyethy-
lene.
[0005] In the caseof aseptic packages for long-storage
products, such as UHTmilk, the packaging material also
comprises a layer of oxygen-barrier material, e.g. an
aluminum foil, which is superimposed 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] Packages of this sort are normally produced on
fully automatic packaging machines, which form and fill
the packages starting fromamultilayer web of packaging
material.
[0007] In particular, in such packaging machines a
continuous tube is formed starting from thewebof packa-
ging material initially wound in a reel and fed through a
plurality of unwinding rollers. The web of packaging
material is sterilized in the packaging machine, e.g. by
applying a chemical sterilizing agent, such as hydrogen
peroxide solution, which, once sterilization is completed,
is removed from the surfaces of the packaging material,
e.g. evaporated by heating. The web so sterilized is then
maintained in a closed, sterile environment, and, being
advanced by the aforementioned unwinding rollers, is
folded and sealed longitudinally to form the tube by
means of a known web folding unit.
[0008] The tube is fed continuously along a first direc-
tion, normally a straight vertical direction, is filled with the
sterilized food product from above and is formed, sealed

and subsequently cut along equally spaced transversal
cross-sections extending along a second direction, nor-
mally a direction orthogonal to the first direction.
[0009] In order to perform the forming and sealing
operations, the known packaging machines comprise a
forming unit comprising forming devices configured to
form the tube, so as to imprint to the tube an external
shape corresponding to a precursor of the desired shape
of the final package. The forming unit also comprises
sealing devices configured to seal the tube at equally
spaced cross-sections orthogonal to the tube advance-
ment direction.
[0010] Generally, a packaging machine of the above
type comprises a pair of alternatelymovable forming and
sealing jaws which carry the forming devices and the
sealing devices and are controllable with a reciprocating
movement in the first direction and in a third direction
orthogonal to the first direction and the second direction
to interact with the tube at successive portions thereof.
[0011] So-called pillow packs are obtained thereby,
which have a longitudinal sealing band, a top transversal
sealing band at a top end portion of the pack, and a
bottom transversal sealing band at a bottom end portion
of the pack. The pillow packs are then cut at the cross-
sections to be separated from one another.
[0012] Each pillow pack also comprises, for each top
and bottom end portion, an elongated substantially rec-
tangular finwhich is formed by the respective transversal
sealing band, and a pair of substantially triangular flaps
laterally projecting from opposite sides of the respective
end portion and defined by respective trapezoidal walls.
[0013] Once the cutting operation is completed, the
forming and sealing jaws are moved to be ready to grip
another subsequent portion of the tube.
[0014] The packaging machines of the above type
typically further comprise an automatic folding unit ar-
ranged operatively downstream of the forming unit.
[0015] Once cut at their transversal sealing bands, the
pillow packs are directed to the folding unit for the final
folding thereof, thereby obtaining the fully-folded finished
packages.
[0016] A typical folding unit of the aforementioned type
comprises a conveyor for advancing the pillow packs
along a folding path, and a plurality of folding devices
arranged in fixed positions relative to the folding path and
configured to cooperate cyclically with the pillow packs to
perform relative folding operations thereon, which are
well-known and will not be detailed herein.
[0017] A correct transferring and feeding of the pillow
packs from the forming unit to the folding unit is critical for
proper operation of the folding unit.
[0018] To this end, the known packaging machines
further comprise a feeding unit operatively interposed
between the forming unit and the folding unit, and there-
fore configured to receive the pillow packs from the
forming unit and to feed and direct the pillow packs to
the folding unit.
[0019] Within the forming unit, the pillow packs are
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usually formed and sealed with their respective axes
arranged vertically. The newly formed pillow packs are
subsequently cut from the tube and let slide (by gravity)
along a curved-profile chute arranged below the forming
unit, so as to be brought from the vertical position to a
substantially horizontal position, in which position they
are received by the feeding unit.
[0020] In practice, the feeding unit is arranged imme-
diately downstream of the chute and immediately up-
stream of the folding unit.
[0021] Typically, the feeding unit comprises two sup-
port guides extending between an input station, at which
the pillow packs coming from the chute are received, and
an output station, at which the pillow packs are delivered
to the folding unit.
[0022] The feeding unit further comprises an endless
conveyor belt and a plurality of carriers, or push mem-
bers, mounted on the conveyor belt at equidistant posi-
tions along the conveyor belt. By moving the belt, the
carriers are conveyed along a closed-loop path.
[0023] Each carrier projects from the conveyor belt
outwardly and is configured to cooperate in contact with
a respective pillow pack to advance the pillow pack from
the input station to the output station by means of the
movement of the belt, while the pillow pack is supported
from below by the support guides.
[0024] In practice, each carrier is configured to push a
respective pillow pack from behind, i.e. at the bottom end
portion of the pillow pack, so as to drive it along the
guides.
[0025] The endless belt is expediently wound about a
system of pulleys and is driven by a known actuator. The
closed-loop path has therefore a work section and a
return section. The carriers conveyed along the work
section push respective pillow packs, advancing them
towards and up to the folding unit; the carriers conveyed
along the return section aremoved from the outlet station
back to the inlet station, atwhich theyare ready to interact
with new respective pillow packs.
[0026] It is known the need for correctly synchronizing
the advancement of the pillow packs on the feeding unit
with the folding unit. More specifically, pillow packs must
be fed to the folding unit with a specific and predeter-
mined rate, in order to avoid jams, malfunctions and
damages. To this end, the folding unit is synchronized
with the carriers, which ideally must remain in contact
with thebottomendportionof thepillowpacks throughout
the advancement and up to the output station, in order to
correctly deliver the packs in a synchronized manner.
[0027] It has been observed that the pushing action of
each carrier on the respective pillow pack can cause a
sort of forward bouncing of the pillow pack along the
working section of the closed-loop path, especially at
the very high speeds at which the packaging machine
operates and due to the pourable product inertia within
the pillow pack.
[0028] To this end, the known feeding units are pro-
vided with braking/slowing devices for limiting such for-

ward bouncing.
[0029] For example, spring-actuated plate members
are known which are arranged along the work section, in
a position over the support guides. Each platemember is
biased downwardly in the direction of the pillow packs
advanced by the carriers, so as to cooperate in contact
with a wall of the pillow packs. The interaction with the
plate member slows down the pillow packs, limiting the
forward movement caused by the aforementioned boun-
cing.
[0030] In this way, the distance between each carrier
and the respective pillow pack is maintained as small as
possible during the advancement of the pillow pack to-
wards the output station. Thus, the synchronization be-
tween the pillow packs and the folding unit is maintained
optimal.
[0031] Although being structurally and functionally va-
lid, the known feeding units are still open to further im-
provement, in particular as per the improvement of the
synchronization between the feeding unit and the folding
unit, the lifespan of the components of the feeding unit,
the flexibility of the feeding unit and the overall reliability
of the feeding unit.

DISCLOSURE OF INVENTION

[0032] It is therefore an object of the present invention
to provide a feeding unit for feeding semi-finished packs
to a folding unit, which is designed tomeet at least one of
the above-mentionedneeds in a straightforward and low-
cost manner.
[0033] This object is achieved by a feeding unit as
claimed in claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:

Figure 1 is a schematic perspective view of a packa-
ging machine including a feeding unit according to
the present invention, with parts removed for clarity;
Figure 2 is a lateral view of the feeding unit according
to the present invention, with parts removed for
clarity;
Figures 3 and 4 are larger-scale, perspective views,
with parts removed for clarity, of part of the feeding
unit of Figure 2 during two successive distinct op-
erative conditions;
Figure 5 is a larger-scale, schematic view from be-
hind, with parts removed for clarity, of part of the
feeding unit of Figure 2; and
Figure6 isaperspectiveviewof a semi-finishedpack
to be handled by the feeding unit according to the
present invention.
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BEST MODE FOR CARRYING OUT THE INVENTION

[0035] With reference to Figure 1, number 1 indicates
as a whole a non-limiting example of a packaging ma-
chine for producing a plurality of packages 2a containing
a pourable product, preferably a pourable food product
such as pasteurized or UHT milk, water, fruit juice, wine,
peas, beans, etc.
[0036] In detail, packaging machine 1 is configured to
form, seal and fold packages 2a starting from a tube 3 of
packaging material.
[0037] Preferably, the packaging material has a multi-
layer structure (not shown), and comprises a layer of
fibrous material, e.g. paper, covered on both sides with
respective layers of heat-seal plastic material, e.g. poly-
ethylene.
[0038] In the case of aseptic packages 2a for long-
storage products, such as UHT milk, the packaging ma-
terial also comprises a layer of gas-and-light barrier
material, e.g. aluminum foil or ethylene vinyl alcohol
(EVOH) film, which is superimposed on a layer of heat-
seal plastic material, and is in turn covered with another
layer of heat-seal plastic material, the latter forming the
inner face of package 2a eventually contacting the pour-
able product.
[0039] Preferably, the packaging material is initially
provided in form of a web 4.
[0040] As schematically shown in Figure 1, the packa-
ging machine 1 comprises:

- tube folding devices 5 for progressively folding the
web 4 into tube 3, in a manner known and not
described in detail;

- asealingelement 40 for longitudinally sealing tube3;
- a filling device (not shown) for filling tube 3 with the

pourable product;
- a forming and sealing unit (known per se and not

shown) for forming and sealing tube 3, thereby ob-
taining a plurality of pillow packs 2, according to a
manner known and not described in detail; and

- a folding unit 6 (only schematically shown) for folding
the pillow packs 2, thereby obtaining the packages
2a, according to a manner known and not described
in detail.

[0041] Hence, packaging machine 1 is configured to
form and seal a plurality of pillow packs 2 containing the
pourable product starting fromweb 4and tube 3 and then
to fold thepillowpacks2 for obtaining theaforementioned
formed, sealed and folded packages 2a containing the
pourable product.
[0042] With reference to Figure 6, a non-limiting em-
bodiment of a pillow pack 2 is depicted, which has a
longitudinal sealing band 30 formed to produce the tube
3 from the web of packaging material folded into a cylin-
der and extending along one side of pack 2. Pack 2 is
closed at opposite distal ends by a first transversal seal-
ing band 31 and a second transversal sealing band 32,

both perpendicular and joined to the longitudinal sealing
band 30.
[0043] Each pack 2 has an axis B and comprises a
main portion 33, which extends along axis B and defines
a main body, a first end portion 34, in particular a top end
portion, and a second end portion 35, in particular a
bottom end portion; first end portion 34 and second
endportion 35 project and taper fromopposite axial sides
of main portion 33 towards the first sealing band 31 and
the second sealing band 32, respectively.
[0044] First end portion 34 comprises a substantially
elongated end fin 36, formed by first transversal sealing
band 31 and projecting along axis B, and two substan-
tially triangular flaps (top flaps 37), projecting laterally on
opposite sides of main portion 33.
[0045] Similarly, second end portion 35 comprises a
substantially elongated end fin 38, formed by second
transversal sealing band 32 and projecting along axis
B, and twosubstantially triangular flaps (bottomflaps39),
projecting laterally on opposite sides of main portion 33.
[0046] Packagingmachine 1 further comprises at least
one feeding unit 7 operatively interposed between the
forming and sealing unit and folding unit 6.
[0047] In detail, feeding unit 7 is configured to receive
packs 2 from the forming and sealing unit and to feed
such packs 2 to folding unit 6.
[0048] Folding unit 6 is of the known type and it will not
be described in detail herein. Briefly, folding unit 6 com-
prises an inlet region IR at which the folding unit 6
receives packs 2 from the feeding unit 7. Folding unit 6
may comprise a conveying device 6a, in particular a
rotary conveying device, and configured to advance
packs 2 through a folding path (not shown) along which
the packs 2 are folded by known folding devices. In the
embodimentdisclosed, conveyingdevice6acomprisesa
rotating wheel for advancing packs 2 along the above-
mentioned folding path, and a plurality of said folding
devices arranged in fixed positions relative to the folding
path and configured to cooperate cyclically with packs 2
to perform relative folding operations thereon, which are
well-known and will not be detailed herein.
[0049] As shown in Figure 2, feeding unit 7 comprises:

- a conveyor device 8 having an input station I for
sequentially receiving packs 2 and an output station
O for releasing packs 2 to folding unit 6; and

- a plurality of carrier members 10 mounted on con-
veyor device 7 for being cyclically conveyed through
input station I and output station O.

[0050] In the embodiment shown, conveyor device 8
comprises a flexible endless belt element 11 wound
about a number of pulleys 12, at least one of which is
actuatable in rotation for determining the movement of
belt element 11 along a closed-loop path P.
[0051] Carrier members 10, which are fixed on belt
element 11, are thereby conveyed along such closed-
loop path P. Hence, by moving belt element 11, carrier
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members 10 are conveyed along closed-loop path P.
[0052] Each carrier member 10 projects from belt ele-
ment 11 outwardly.
[0053] Carrier members 10 are configured to coop-
erate in contact with packs 2 for sequentially advancing
packs 2 from input station I to output station O.
[0054] Preferably, feeding unit 7 further comprises a
chute member 13 interposed between the forming and
sealing unit and conveyor member 8 and configured to
receive formed and sealed packs 2 from the forming and
sealingunit and to feedsuchpacks2 toconveyordevice8
at input station I.
[0055] In detail, chute 13 feeds, in use, a sequence of
packs 2 to conveyor device 8 bymeans of gravity. Hence,
packs 2 which have been cut from tube 3 slide along
chute 13 and reach conveyor device 8, at input station I.
[0056] Asshown inFigures3, 4 and5, conveyor device
8 further comprises a pair of support guides 14 for sup-
porting the packs 2 fed from chute 13 and advanced by
carrier members 10, and for guiding such packs 2 from
input station I to output station O.
[0057] In detail, support guides 14 include a pair of
substantially parallel guide rails extending at least from
input station I tooutput stationOandonwhichpacks2are
configured to slide while advanced by carrier members
10. In practice, support guides 14 receive, in use, packs 2
from chute 13 and support such packs 2 during their
movement towards outlet station O.
[0058] According to the embodiment shown, support
guides 14 are configured to support packs 2 from below.
[0059] In practice, during advancement from input sta-
tion I to output station O, packs 2 are supported by, i.e.
rest on, support guides 14 in a sliding manner, without
contacting belt element 11, while carrier members 10
cooperate in contact with packs 2 for advancing them,
by means of a pushing action thereon.
[0060] In light of the above, closed-loop path P com-
prises awork sectionW,which extends from input station
I to output station O and along which packs 2 are con-
veyed, and a return sectionR, which extends fromoutput
station O to input station I and along which carrier mem-
bers 10 return to input station I after having released the
respective packs 2 to folding unit 6.
[0061] According to an aspect of the present invention,
the plurality of carrier members 10 comprises pairs of
carrier members 10, each pair of carrier members 10
being configured to cyclically interact (i.e. cooperate in
contact) with at least one respective pack 2 at a time,
preferably with a single pack 2 at a time, for receiving
such pack 2 at input station I and advancing such pack 2
towards output station O.
[0062] For the sakeof brevity, referencewill bemade in
the following to a single pack 2 to be transferred from the
forming and sealing unit (i.e. fromchute 13) to folding unit
6 and toa single pair of carriermembers 10.However, the
structural and functional features described hereinafter
apply to each pack 2 and to each pair of carrier members
10.

[0063] The pair of carrier members 10 includes:

- a leading carrier 10a configured to cooperate in
contact with pack 2 for limiting a movement of pack
2 towards output station O; and

- a trailing carrier 10b configured to cooperate in con-
tact with such pack 2 for pushing pack 2 towards
output station O.

[0064] In detail, leading carrier 10a and trailing carrier
10b define a (longitudinal) space between them for re-
ceiving and advancing packs 2.
[0065] In particular, leading carrier 10a is configured to
cooperate in contact with first end portion 34, i.e. top end
portion 34, and trailing carrier 10b is configured to co-
operate in contactwith second endportion 35, i.e. bottom
end portion 35.
[0066] Hence, trailing carrier 10b, driven by belt ele-
ment 11, is configured to push pack 2 from behind until
pack 2 is released to folding unit 6 at output station O.
[0067] Accordingly, leading carrier 10a defines an
abutment member for interacting, at input station I, with
top end portion 34 of the pack 2 received thereat,
whereas trailing carrier 10b defines a pushing member
for interacting, between input station I and output station
O, with bottom end portion 35 of such pack 2.
[0068] Hence, leading carrier 10a is configured to stop
respective packs 2 fed from chute member 13 at input
station I.
[0069] More specifically, leading carrier 10a is config-
ured to interact with top end portion 34 of each pack 2 for
stopping a movement of such packs 2 along support
guides 14, i.e. along work section W, i.e. towards output
station O.
[0070] In other words, in use, pack 2 slides on chute
member 13 and slidingly falls onto support guides 14 and
is received within the space delimited by the respective
pair of carrier members 10, which is opportunely transit-
ing at input station I.
[0071] Opportunely, pulleys12are controllable (e.g. by
means of a known control unit) so as to synchronize the
movement of belt element 11 with the action of forming
and sealing unit, for allowing pack 2 to be correctly
received in the aforementioned space between leading
carrier 10a and trailing carrier 10b, at input station I.
[0072] Due to the gravity action and the energy ac-
quired when falling down, pack 2 slides along support
guides 14, until it abuts against leading carrier 10a,which
in the meantime is advancing along work section W
conveyed by belt element 11. Normally, the relative
speed of the falling pack 2 is greater than the speed of
carrier members 10 along closed-loop path P.
[0073] This results in a temporary stop of pack 2 along
work section W.
[0074] Then, theadvancing trailing carrier 10b reaches
the stoppedpack2andpushes it up to output stationO, at
which pack 2 is released to folding unit 6.
[0075] Then, the pair of carrier members 10 is con-
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veyedalong return sectionRandagain up to input station
I, wherein the cycle repeats.
[0076] Thanks to the presence of a pair of carrier
members 10 for each pack 2 to be transferred, and in
particular thanks to the presence of leading carrier 10a, it
is possible to minimize the distance traveled by packs 2
along support guides 14 (and therefore along work sec-
tionW)when fed from chutemember 13 at input station I.
[0077] This allows to further limit the forward bouncing
phenomenonmentioned in the introductory portion of the
present description. In fact, when trailing carrier 10b
reaches the pack 2 previously stopped by leading carrier
10a, the distance traveled by such trailing carrier 10b is
significantly less than the distance traveled by it in case
the leading carrier 10a is absent and therefore pack 2 is
not stopped along work section W.
[0078] The less such distance, the smaller the impact
force of the trailing carrier 10b on bottom portion 34 of
pack 2, and hence the smaller the forward bouncing of
pack 2.
[0079] Ultimately, this results in an improved synchro-
nization of the packs 2 with conveying device 6a at inlet
region IR.
[0080] Conveniently, the aforementioned space be-
tween leading carrier 10a and trailing carrier 10b is
adjustable to fit several kinds of packs 2. In this way,
format changes are more rapid, thereby increasing the
flexibility of feeding unit 7 and packaging machine 1.
[0081] According to a further aspect of the present
invention, conveyor device 8 comprises a braking device
15 configured to cooperate in contact with packs 2 for
slowing packs 2 down along a braking path Q extending
along part of work section W.
[0082] As shown in Figures 3, 4 and 5, braking device
15 comprises a pair of rail members 16 extending along
braking path Q.
[0083] Preferably, rail members 16 are configured to
cooperate in contactwith top flaps 37andbottomflaps39
of pack 2 (as schematically shown in Figure 5), in order to
slow down pack 2 along braking path Q.
[0084] In particular, rail members 16 are configured to
slow down pack 2 along braking path Q by means of
friction on pack 2.
[0085] According to one advantageous embodiment,
rail members 16 are convergent towards one another in
direction of output station O.
[0086] In particular, rail members 16 are closer and
closer to one another along braking path Q and with
respect to a direction extending from input station I to
output station O.
[0087] This convergency of rail members 16 causes, in
use, an increasing friction action on pack 2 advanced
along braking path Q, thereby slowing pack 2 down by
means of friction in amore precise and accuratemanner.
[0088] The above configuration results in less wear
and reduces the risk of scratches or damages on pack 2.
[0089] In use, while trailing carrier 10b pushes pack 2
alongwork sectionW, flaps37, 39of suchpack2 slidingly

cooperate in contact with braking device 15.
[0090] The convergence of rail members 16 deter-
mines a narrower and narrower passage for pack 2 to
pass through, thereby increasing the friction on pack 2
and slowing pack 2 down.
[0091] The presence of braking device 15 according to
the present invention allows for further reducing the for-
ward bouncing phenomenon ensuring that pack 2 stays
as close as possible to trailing carrier 10b, and in parti-
cular ensuring that pack 2 stays in contact with trailing
carrier 10b as long as possible, ultimately further improv-
ing the synchronization with folding unit 6. At the same
time, braking device 15 according to the invention has
reduced wear, is very reliable, easily settable and highly
flexible.
[0092] In light of the above, both rail members 16 and
support guides 14 extend along at least part of work
section W.
[0093] According to the embodiment shown, rail mem-
bers 16 are arranged in a position above support guides
14 (Figure 5).
[0094] In particular, while support guides 14 support
packs 2 frombelow, railmembers16 interactwith packs 2
laterally and from above.
[0095] Advantageously, andwith reference toFigure 5,
rail members 16 are arranged with respect to support
guides 14 so that each rail member 16 and each support
guide 14 delimit together an elongated slot or channel or
passage apt to receive and be engaged by said flaps 37,
39 during the advancement of pack 2 from input station I
to output station O, so that flaps 37, 39 slidingly rest on
support guides 14 and rail members 16 overlap at least
partially flaps 37, 39.
[0096] In particular each rail member 16 and the cor-
responding support guide 14 arranged below it delimit
together a respective elongated slot 17.
[0097] Accordingly, rail members 16 and support
guides 14 define two slots 17 extending along braking
path Q.
[0098] In practice, when pack 2 is advanced by trailing
carrier 10b along braking path Q, its 37, 39 (both left and
right ones) slidably engage slots 17.
[0099] More precisely, flaps 37, 39 are slidably con-
tained within slots 17, respectively.
[0100] This peculiar configuration prevents a shudder-
ing and sudden upward movement of pack 2 when en-
gaged and/or released by trailing carrier 10b, since rail
members 16 provides for an upward blockage of pack 2
by means of containment of flaps 37, 39.
[0101] In one embodiment, each rail member 16 ad-
vantageously includes (Figures 3 and 4):

- a first portion 16a extending from input station I, or
from a position between input station I and output
station O, to output station O; and

- a second portion 16b located downstream of output
station O with respect to a direction extending from
feedingunit 7 towards folding unit 6 andpositionedat
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inlet region IR of folding unit 6.

[0102] The presence of second portion 16b at inlet
region IRallows for preventing the aforementioned shud-
dering and sudden upward movement of pack 2 during
releasing of such pack 2 at outlet station O.
[0103] The fact that upward movement is limited and
preferably prevented further contributes to the improve-
ment of the synchronization between feeding unit 7 and
folding unit 6.
[0104] Conveniently, second portion 16b is separated
from first portion 16a by a non-zero distance.
[0105] In detail, first portion 16a and second portion
16b are spaced apart by means of an opening 18 con-
figured to be engaged by the flaps proximal to the second
end portion, i.e. by bottom flaps 39.
[0106] Once pack 2 is completely positioned at inlet
region IR, such bottom flaps 39 are configured to pass
through the respective opening 18 to allow folding unit 6
to remove the respective pack 2 from feeding unit 7.
[0107] In use, when pack 2 is released at inlet region
IR, pack 2 is taken by conveying device 6a. Openings 18
permit an easy passage of bottom flaps 39, thereby
preventing an undesired hindering of pack 2 at inlet
region IR, which could cause jams or malfunctions, while
providing for the aforementioned blockage of the upward
movement of pack 2 at inlet region IR.
[0108] As said, each support guide 14 comprises, and
particularly is defined by, a guide rail.
[0109] Conveniently, each guide rail has a slanted sur-
face 14a configured to support flaps 37, 39 in a sliding
manner and which is slanted towards the other guide rail
(Figure 5) .
[0110] Similarly, also each rail member 16 may have a
slanted surface configured to support flaps 37, 39 in a
slidingmanner andwhich is slanted towards the other rail
member 16.
[0111] This configuration provides for less friction on
packs 2, and therefore entails a reduced wear and da-
mages of packs 2.
[0112] Advantageously, support guides 14may extend
beyond output station O and up to inlet region IR.
[0113] This is visible in particular in Figure 3.
[0114] In this way, each pack 2 is also supported be-
yond output station O and up to inlet region IR. A sort of
sudden "jump" of pack 2 from output station O to inlet
region IR is thereby avoided, resulting in a better posi-
tioningof pack2 in conveyingdevice6aand, ultimately, in
a better folding of pack 2.
[0115] The operation of feeding unit 7 will be described
hereinafter,with reference toan initial condition inwhicha
pack 2 slides along chute 13 and is received by a pair of
carrier members 10 at input station I.
[0116] In this condition, pack2slidesonsupport guides
14 until reaching leading carrier 10a, which is in turn
advancing along work section W with a speed less than
the speed of the falling pack 2. Pack 2 then abuts against
leading carrier 10a and temporarily stops, until reached

by trailing carrier 10b.
[0117] At this point, trailing carrier 10b engages pack 2
andpushes pack 2alongwork sectionWandup to output
stationO.During this advancement, flaps37, 39of pack2
engage slots 17 and interact with rail members 16 of
braking device 15. Hence, pack 2 is slowed down along
braking path Q, thereby ensuring a lasting and stable
contact between pack 2 and trailing carrier 10b.
[0118] Then, trailing carrier 10b releases pack 2 at
output station O and towards inlet region IR, at which
pack 2 is taken by conveying device 6a of folding unit 6.
[0119] Then, trailing carrier 10band leading carrier 10a
are advanced along return section R by belt element 11,
up to input station I at which the cycle repeats.
[0120] The advantages of feeding unit 7 according to
the present invention will be clear from the foregoing
description.
[0121] In particular, the feeding unit 7 according to the
invention allows a precise synchronization with folding
unit 6 and is characterized by a significant lifespan of its
components, especially the one of braking device 15.
[0122] In detail, thanks to the presence of a pair of
carriermembers10 for eachpack2 tobe transferred, and
in particular thanks to thepresenceof leading carrier 10a,
it is possible tominimize the distance traveled by packs 2
along support guides 14 (and therefore work section W)
when fed from chute member 13 at input station I. This
allows to further limit the forward bouncing phenomenon
mentioned in the introductory portion of the present de-
scription. Ultimately, this results in an improved synchro-
nization of the packs 2 with conveying device 6a at inlet
region IR.
[0123] In addition, the presence of braking device 15
according to the present invention allows for further re-
ducing the forward bouncing phenomenon ensuring that
pack 2 stays in contact with trailing carrier 10b as long as
possible, ultimately further improving the synchroniza-
tion with folding unit 6. At the same time, braking device
15 according to the invention is subjected to limitedwear,
and is reliable, easily settable and very flexible.
[0124] Clearly, changesmay bemade to feeding unit 7
as described hereinwithout, however, departing from the
scope of protection as defined in the accompanying
claims.

Claims

1. Feeding unit (7) for feeding semi-finished sealed
packs (2) containing a pourable product to a folding
unit (6) configured to fold thepacks (2) soas toobtain
folded packages (2a), the feeding unit (7) compris-
ing:

- a conveyor device (8) having an input station (I)
for receiving the packs (2) and an output station
(O) for releasing the packs (2) to the folding unit
(6);
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- a plurality of carrier members (10) mounted on
the conveyor device (8) for being cyclically con-
veyed through the input station (I) and output
station (O), the carrier members (10) being con-
figured to cooperate in contactwith the packs (2)
for sequentially advancing thepacks (2) from the
input station (I) to the output station (O);

wherein the plurality of carrier members (10) com-
prises pairs (10a, 10b) of carriermembers (10), each
pair (10a, 10b) of carrier members (10) being con-
figured to interact with at least one respective pack
(2) at a time for receiving such pack (2) at the input
station (I) and for advancing such pack (2) towards
the output station (O).

2. Feeding unit as claimed in claim1,wherein each pair
of carrier members (10) includes a leading carrier
(10a) configured to cooperate in contact with the
respective pack (2) for limiting a movement of the
respective pack (2) towards the output station (O),
and a trailing carrier (10b) configured to cooperate in
contact with such respective pack (2) for pushing
such respective pack (2) towards the output station
(O),
the leading carrier (10a) and the trailing carrier (10b)
defining a space between them for receiving and
advancing respective packs (2).

3. Feeding unit as claimed in claim 2, wherein each
pack (2) has a main portion (33), a first end portion
(34) extending from the main portion (33), and a
second end portion (35) extending from the main
portion (33) opposite to the first end portion (34);
wherein, for each pair of carrier members (10), the
leading carrier (10a) is configured to cooperate in
contact with the first end portion (34) and the trailing
carrier (10b) is configured to cooperate in contact
with the second end portion (35).

4. Feeding unit as claimed in claim 3, wherein, for each
pair of carrier members (10):

- the leading carrier (10a) defines an abutment
member for interacting, at the input station (I),
with the first end portion (34) of the respective
pack (2) received thereat;
- the trailing carrier (10b) defines a pushing
member for interacting, between the input sta-
tion (I) and the output station (O), with the sec-
ond end portion (35) of the respective pack (2).

5. Feeding unit as claimed in claim 4, and comprising a
chutemember (13) configured to receive formedand
sealed packs (2) from a forming and sealing unit and
to feed the packs (2) to the conveyor device (8) at the
input station (I) ;
wherein each leading carrier (10a) is configured to

stop respective packs (2) fed from the chutemember
(13) at the input station (I).

6. Feeding unit as claimed in any one of the foregoing
claims, wherein the conveyor device (8) defines a
conveying path (W) extending from the input station
(I) to the output station (O),

wherein the conveyor device (8) comprises a
braking device (15) configured to cooperate in
contact with the packs (2) for slowing down the
packs (2) along a braking path (Q) extending
along part of the conveying path (W),
wherein thebrakingdevice (15) comprisesapair
of railmembers (16) extendingalong thebraking
path (Q) and configured to cooperate in contact
with the packs (2).

7. Feeding unit as claimed in claim 6, wherein the rail
members (16) are convergent towards one another
indirectionof theoutput station (O), soas tocausean
increasing friction action on the packs (2) advanced
along the braking path (Q) thereby slowing down the
packs (2).

8. Feeding unit as claimed in claim 6 or 7, wherein each
pack (2) has a main portion (33), a first end portion
(34) extending from the main portion (33), a second
endportion (35) extending from themain portion (33)
opposite to the first end portion (34), and flaps (37,
39) extending from the first end portion (34) and the
second end portion (35), respectively, and adapted
to be folded by the folding unit (6);
wherein the rail members (16) are configured to
cooperate in contact with the flaps (37, 39) for slow-
ing down the respective pack (2) along the braking
path (Q).

9. Feeding unit as claimed in claim 8, wherein the
conveyor device (8) comprises a pair of support
guides (14) extending along the conveying path
(W) for supporting the packs (2) advanced by the
carrier members (10) and for guiding such packs (2)
from the input station (I) to the output station (O);
wherein each rail member (16) and each support
guide (14) delimit together an elongated slot (17) apt
to receive and be engaged by the flaps (37, 39)
during the advancement of the respective pack (2)
from the input station (I) to the output station (O), so
that the flaps (37, 39) slidingly rest on the support
guides (14) and the rail members (16) overlap at
least partially the flaps (37, 39).

10. Feeding unit as claimed in claim 8 or 9, wherein each
rail member (16) includes:

- a first portion (16a) extending from the input
station (I), or from a position between the input
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station (I) and the output station (O), to the out-
put station (O); and
- a second portion (16b) located downstream of
the output station (O) with respect to a direction
extending from the feeding unit (7) towards the
folding unit (6) and positioned at an inlet region
(IR) of the folding unit (6).

11. Feeding unit as claimed in claim 10, wherein the first
portion (16a) and the second portion (16b) are
spaced apart by means of an opening (18) config-
ured to be engaged by flaps (39) proximal to the
second end portion (35), the flaps (39) proximal to
the second endportion (35) being configured to pass
through the opening (18) to allow the folding unit (6)
to withdraw the respective pack (2).

12. Feeding unit as claimed in claim 4 or 5, wherein the
conveyor device (8) comprises a pair of support
guides (14) for supporting the packs (2) advanced
by the carrier members (10) and guiding such packs
(2) from the input station (I) to the output station (O);
and (3)
wherein the leading carriers (10a) are configured to
interact with the first end portion (34) of the received
packs (2) for stopping amovement thereof along the
support guides (14).

13. Feeding unit as claimed in claim 12, wherein each
pack (2) has flaps (37, 39) extending from the first
end portion (34) and the second end portion (35),
respectively, and adapted to be folded by the folding
unit (6);
wherein each support guide (14) comprises a rail
member, each rail member having a slanted surface
(14a) configured to support the flaps (37, 39) in a
sliding manner and which is slanted towards the
other rail member.

14. Feeding unit as claimed in claim 12 or 13, wherein
the support guides (14) extend beyond the output
station (O) and up to an inlet region (IR) of the folding
unit (6) arranged downstream of the output station
(O) with respect to a direction extending from the
feeding unit (7) towards the folding unit (6).

15. Feeding unit as claimed in any one of the foregoing
claims, wherein the conveyor device (8) comprises
an endless belt element (11) for conveying the pairs
of carriermembers (10) alongaclosed-looppath (P).

16. Packaging machine (1) comprising:

- a forming and sealing unit for forming aplurality
of semi-finished sealed packs (2) containing a
pourable product;
- a folding unit (6) for folding the sealed packs (2)
therebyobtainingfinished foldedpackages (2a);

and
- a feeding unit (7) as claimed in any of the
foregoing claims and configured to receive the
packs (2) from the forming and sealing unit and
to feed the packs (2) to the folding unit (6).5
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