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(54) PACKAGE GROUPING UNIT WITH PACKAGE LINEAR SPEED REDUCTION

(57)  Apackage grouping unit (1) for a packaging line
operable to produce multipacks; the package grouping
unit being provided with at least one linear conveyor (8)

for feeding, in a given advancement direction (7), a suc-

cession of packages (2) fed to an inlet of the linear con-
veyor (8) at a first speed (V1); and at least one package
slowdown device (15), which is configured to group (3)
the packages (2) and successively feed the groups (3)
to a linear conveyor output at a second speed (V2) lower
than the first speed (V1); the slowdown device (15) being

formed by a plurality of variable configuration sections
(17), which define a seat (16) so sized to receive a pack-
age (2) group (3) and operable to move along the linear
conveyor (8) and to assume, depending on the position
of the variable configuration sections (17) along the linear
conveyor (8), a closed configuration adapted to retain
the packages (2) in the seat (16) and an open configu-
ration suitable to allow insertion and release of the pack-
ages (2) in and, respectively, from the seat (16).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 106 398 A1 2

Description

[0001] The present invention relates to a package
grouping unit with package linear speed reduction.
[0002] The present invention, although suitable to be
used in any multipack production line, may be used to
particular advantage in the field of the food industry in a
packaging line of pourable food products, such as fruit
juices, milk, wine, etc., to which the the following descrip-
tion refers purely by way of example.

[0003] As known, a packaging line of the above type
comprises, in general, a packaging machine which is
adapted to form the packages with the product already
inside. In particular, packages are generally produced
from a sheet packaging material, which is normally in the
form of pre-cut blanks or a continuous strip, and which
is subjected to a series of folding and longitudinal sealing
operations to form a continuous tube of packaging ma-
terial, which, after being filled, is welded, transversely
divided and formed to take the form of individual pack-
ages.

[0004] The packages are then supplied to a grouping
unit to be arranged in groups of a given number of pack-
ages and advanced, finally, to a wrapping machine to be
wrapped by a wrapping material, normally cardboard or
plastic film, and to form multipacks.

[0005] Depending on the size of the multipack, the
packaging line may have a single-line or a multi-line con-
figuration. In the latter case, immediately upstream from
the grouping unit there is normally arranged a divider,
which is adapted to remove the packages from an output
of the packaging machine and to distribute the packages,
aligned with one another, in a determined number of par-
allel lines. The grouping unit is configured to group the
packages in each line and order the groups along the
respective lines to allow a transfer device to withdraw a
group from each line, simultaneously, and feed the
groups to the wrapping machine to be arranged in a com-
pact configuration and wrapped to form a multipack.
[0006] Regardless of the multipack format and, there-
fore, of the number of lines of the grouping unit, itis known
that the transfer of the packages from the packaging ma-
chine to the wrapping machine is a very critical stage for
the stability and integrity of the packages. This stems
from the fact that the package output linear speed from
the packaging machine is normally considerably higher
than the speed with which the groups are fed to the wrap-
ping machine. It is therefore essential to slow down the
packages which are fed with high speed to the grouping
unitin order to ensure that the linear speed of the groups
fed to the wrapping machine and the wrapping machine
input speed are equal.

[0007] Since at this stage the packages are subjected
to a relatively high reduction of the advancing speed,
especially in view of the high production speed of the
new generation packaging machines, it is very important
to reduce the linear speed of the packages in a manner
as controlled and gentle as possible to avoid dropping of
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packages or damage thereof.

[0008] An object of the present invention is to provide
a package grouping unit, which allows reducing the linear
speed of the packages while minimizing the risks of pack-
age fallingand damage and, moreover, which is relatively
flexible in terms of multipack format change.

[0009] According to the presentinvention, there is pro-
vided a package grouping unit as claimed in claim 1 and,
preferably, in any one of the claims depending directly
or indirectly on claim 1.

[0010] A non-limitingembodimentofthe presentinven-
tion will be described by way of example with reference
to the attached drawings, in which:

- Figure 1 shows, in perspective view, a preferred em-
bodiment of the package grouping unit according to
the present invention;

- Figure 2 shows a section, along a longitudinal plane,
of the package grouping unit of Figure 1, with parts
removed for clarity;

- Figure 3 shows the package grouping unit of Figure
2 in a different operating configuration, with parts
removed for clarity;

- Figure 4 shows, with parts removed for clarity, a fur-
ther section, according to a different longitudinal
plane, of the package grouping unit of Figure 1;

- Figure 5 shows, in perspective view, with parts re-
moved for clarity, a detail of Figure 4;

- Figure 6 shows, with parts removed for clarity, a de-
tail of Figure 5;

- Figures 7 and 8 show, in perspective - partly sec-
tioned - view and in enlarged scale, a detail of Figure
5 in respective different operating positions;

- Figures 9 and 10 show, in perspective - partly sec-
tioned - view and in enlarged scale, two further de-
tails of Figure 5; and

- Figure 11 represents a functional diagram of the
grouping unit according to the present invention.

[0011] Number 1 in Figure 1 indicates as a whole a
grouping unit to group packages 2 in a packaging line for
the production of multipacks (not shown).

[0012] Inthefollowing, the term "multipack” is intended
to mean a group of packages 2 arranged in a compact
arrangement according to a determined format and kept
together by an outer overwrapping formed, typically, by
a film of plastic material or packaging cardboard.
[0013] Although the grouping unit 1 of the present in-
vention is suitable for use in any packaging line for the
production of multipacks, the present description refers,
purely by way of example, to a packaging line for the
production of aseptic packages 2 of pourable food prod-
ucts, such as fruit juices, milk, wine, etc.

[0014] Inapackaging line of this type the grouping unit
1 is arranged normally downstream of a packaging unit
(not shown), in which the packages 2, filled with the prod-
uct, are formed through a (known) sequence of operating
steps essentially comprising forming a continuous tube
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of wrapping material, filling the tube with the product,
welding and transversally cutting the tube to obtain indi-
vidual units, and forming the packages 2 from the indi-
vidual units.

[0015] The packages 2 thus obtained are then supplied
to the grouping unit 1 so as to be grouped to form groups
3 containing a number N > 1 of packages 2 aligned with
each other so as to form a row of packages 2.

[0016] The multipack forming process ends in a wrap-
ping machine (not shown), which is arranged down-
stream of the grouping unit 1 and is configured to receive
in succession, from the grouping unit 1, a number M > 1
of groups 3 and to wrap the M groups 3, previously
grouped in a compact assembly, with a wrapping mate-
rial, normally a plastic film or a cardboard, so forming a
multipack.

[0017] Depending on the required format, the multi-
pack can contain only one group 3, namely a single row
of N packages, or M groups 3, namely MxN packages
ordered in M rows.

[0018] In the example illustrated in the accompanying
drawings and described in the following, the grouping
unit 1 has a multi-line configuration for the production of
multipacks with MxN packages 2, where N > 1 is the
number of packages 2 forming each group 3, and M > 1
is the number of groups 3, namely the number of rows
in the multipack.

[0019] The packages 2have agenerally parallelepiped
shape and are bounded externally by two larger flat lat-
eral walls 4 parallel to each other, two smaller flat lateral
walls 5 parallel to each other and substantially perpen-
dicular to the larger lateral walls 4, and two end walls
substantially perpendicular to the lateral walls.

[0020] The packages 2 are fed to the grouping unit 1
through a divider (known and not illustrated), which is
adapted to remove packages 2 from an output of the
packaging machine (not shown) and to feed them, at an
input speed V1, to the grouping unit 1 while distributing
the packages in M lines 6, which extend parallel to one
another in a substantially horizontal advancement direc-
tion 7. In particular, as it will be explained below, the
divideris operable to feed the lines 6 sequentially, namely
from the first to the last, and cyclically, namely by repeat-
ing the sequence continuously, and releasing each time,
on each line, N packages 2 before starting to feed the
next line 6.

[0021] Each line 6 comprises a linear conveyor 8,
which has an package feeding inlet, to which the pack-
ages 2 are advanced with the speed V1, an intermediate
portion, along which packages 2 arranged in groups 3
are advanced in the advancement direction 7, and a
group delivery outlet, at which the groups 3 are advanced
with a speed V2 lower than the speed V1 and equal to
the input speed of the wrapping machine (not shown).
[0022] In practice, as illustrated in Figures 1 and 4,
each linear conveyor 8 comprises two belt conveyors 9,
10 aligned with each other in the advancement direction
7 and of which the belt conveyor 9 is operating at the
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speed V1, at which packages 2 are fed to the linear con-
veyor 8 from the divider (not shown), and the belt con-
veyor 10is operating atthe speed V2, at which the groups
3 are to be feed to the wrapping machine (not shown).
[0023] In particular, each belt conveyor 9 comprises a
belt looped around pulleys, one of which is a drive pulley,
and which are mounted on a frame 11 of the grouping
unit 1 to rotate about respective axes transverse to the
advancementdirection 7 and define, on the belt conveyor
9, a straight work branch 12 extending in the advance-
ment direction 7, and a return branch extending on a
vertical plane below the respective work branch 12.
[0024] Similarly, each belt conveyor 10 comprises a
belt looped around pulleys, one of which is a drive pulley,
and which are mounted on the frame 11 to rotate about
respective axes transverse to the advancement direction
7 and define, on the belt conveyor 10, a straight work
branch 13, which extends in the advancement direction
7 and is substantially coplanar and contiguous with the
work branch 12, and a return branch extending on a ver-
tical plane below the respective work branch 13.

[0025] As shown in Figure 1, work branch 12 and work
branch 13 of one and the same line 6 are movable within
arespective channel defined laterally by a pair of vertical
plates 14 rigidly mounted on the frame 11 and extending
along the entire length of the line 6. The plates 14 are
bounded at their top by respective longitudinal free edg-
es, which are arranged at a level slightly lower than or,
at most, equal to the upper surface of the work branch
12 and the work branch 13.

[0026] The belt conveyors 9 are driven by a common
motor (not shown) operable to cause the respective work
branches 12 to advance atthe speed V1 of the packaging
machine output; similarly, belt conveyors 10 are driven,
independently of the conveyor belt9, by a common motor
(not shown) operable to cause the work branches 13 to
advance at the speed V2 of the wrapping machine inlet.
[0027] In order to group the packages 2 into groups 3
and, at the same time, reduce the packages speed from
speed V1 to speed V2, the grouping unit 1 comprises
slowdown devices 15, each of which is operable to move
along the respective line 6 independently of the corre-
sponding linear conveyor 8 and is formed by a series of
generally U-shaped variable configuration elements 17
arranged close to one another around the linear conveyor
8 in such a way as to define, as a whole, and with the
linear conveyor 8, a movable seat 16 adapted to contain
a group 3 of packages 2.

[0028] As will be clarified in more detail below, the
number of slowdown devices 15 in each line 6 is variable
depending on the package input speed V1, the length
and the number of lines 6, and the size of the multipack,
i.e. the number N of packages in each group 3.

[0029] With referenceto Figures 2,5 and 6, each slow-
down device 15 is movable along a respective annular
path comprising a straight work branch 18, which is par-
allel to the advancement direction 7, is vertically aligned
to the linear conveyor 8 and extends below the work
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branch 12 of the belt conveyor 9 and part of the work
branch 13 of the belt conveyor 10.

[0030] Each slowdown device 15 is conveyed along
the annular path by an endless conveyor, preferably a
chain endless conveyor 19 comprising at least one chain
20 looped around four pulleys 21, one of which is a drive
pulley driven by a respective motor (not shown) inde-
pendently of the drive motors of the belt conveyors 9 and
10. The pulleys 21 are mounted to the frame 11 to rotate
about respective axes which are substantially horizontal
and perpendicular to the advancement direction 7, and
define, on the annular path, the work branch 18 and a
return branch 22, which comprises a lower portion par-
allel to work branch 18 and two vertical intermediate por-
tions connected to the work branch 18 and to the lower
portion by respective curved portions.

[0031] In the example illustrated, the grouping unit 1
comprises, for each linear conveyor 8, four slowdown
devices 15 (shown in Figure 2) and two chain endless
conveyors 19 (for the sake of clarity referenced in the
drawings by the reference numerals 19a and 19b), whose
chains 20 (referenced in the drawings by the reference
numerals 20a and 20b) extend along identical annular
paths which are arranged side by side and lie on respec-
tive vertical planes parallel to each other. Each chain
endless conveyor 19a, 19b carries two slowdown devices
15 evenly spaced along the respective chain 20a, 20b
and is operated by a respective motor (not shown) inde-
pendent of the motor of the other chain endless conveyor
19b, 19a.

[0032] With reference to Figures 5 and 6, the variable
configuration elements 17 in each slowdown device 15
are firmly connected, via respective connecting members
23, to the chain 20a or 20b of the chain endless conveyor
19a or 19b associated with the respective slowdown de-
vice 15.

[0033] In particular, each connecting member 23 is de-
fined by an elongated element, which extends along an
axis 24 perpendicular to the advancement direction 7 and
over both the chain 20a and 20b.

[0034] As illustrated in Figures 6 to 10, each connect-
ing member 23 of one and the same slowdown device
15 is rigidly connected, by means of screws or similar
connecting means, to one of the chains 20, at its axial
end portion facing the chain 20, while the opposite axial
end portion facing the other chain 20 has arecessed part,
which defines a gap between the connecting member 23
and the chain 20 to ensure that no contact occurs be-
tween the variable configuration element 17 and the
chain 20 when the variable configuration element 17 ad-
vances along its annular path.

[0035] Each variable configuration element 17 further
comprises a pair of fingers 25 lying on a respective plane
radial to the annular path and passing through the axis
24. Thefingers 25 are hinged atthe ends of the respective
connecting member 23 to rotate about respective axes
26 perpendicular to the axis 24 and parallel to the ad-
vancement direction 7 and to move between a closed
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position, in which the fingers 25 form the seat 16, and an
open position, in which the fingers 25 assume a V-con-
figuration.

[0036] The variable configuration elements 17 are
movable between the closed position and the open po-
sition independently from each other.

[0037] From the kinematic point of view, each finger
25 defines a rocker arm hinged about the axis 26 and
comprising a first arm, which extends from the axis 26 to
the connecting member 23, and a second arm, which is
aligned and opposed to the first arm and carries, at its
free end, a head 27 provided, on the side facing the other
finger 25, with a projecting portion 28, whose function
will be explained in the following.

[0038] As shown in Figures 6, 7 and 8, the length of
the fingers 25 is such that, along the work branch 18, the
fingers 25, which are arranged externally to the plates
14, protrude beyond the upper free edge of the plates
14, and the heads 27 are arranged above the work branch
12 and the work branch 13.

[0039] AsillustratedinFigures 1, 3, 5and 8, the fingers
25 of each pair are adapted to be moved from the closed
position to the open position, and viceversa, when they
run through the two sections of the annular path which
connect the return branch 22 to the work branch 18.
[0040] The opening of the fingers 25 is achieved by
bringing them into contact with fixed cam profiles 29 car-
ried by the frame 11 and arranged on opposite sides of
the linear conveyor 8. In particular, as clearly shown in
Figures 2 and 3, each line 6 comprises a first pair of cam
profiles 29 arranged to cooperate with the fingers 25
when the fingers 25 move through an inlet portion of the
work branch 18, and a second pair of cam profiles 29
arranged to cooperate with the fingers 25 when the fin-
gers 25 move through an outlet portion of the work branch
18.

[0041] Each cam profile 29 in the first pair is defined
by a curvilinear profile comprising an outlet portion 30 (in
the direction of advance of the fingers 25 along the an-
nular path, clockwise in the drawings), which is rigidly
connectedto the corresponding plate 14, extends parallel
to an initial portion of the work branch 12 and, at its free
end, is joined to the plate 14 by an inclined plane that
allows the fingers 25 to move gradually and smoothly to
the closed position from the open position. Similarly, each
cam profile 29 in the second pair is defined by a curvilin-
ear profile comprising an inlet portion 31, which is rigidly
connectedto the corresponding plate 14, extends parallel
to an intermediate portion of the work branch 13 and, at
its end free, is joined to the plate 14 by an inclined plane
that allows the fingers 25 to gradually and smoothly
spread apart.

[0042] As shown in Figures 7 and 8, the cam profiles
29 are arranged in such a way that, when they are en-
gaged by a pair of fingers 25, each one of them comes
into contact with a surface of the respective finger 25
facing the plate 14 and arranged between the head 27
and the axis 26. In this way, each cam profile 29 imparts
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to the respective fingers 25 a rotation around the axis 26
against the action of a return spring 32, which extends
parallel to the axis 24 and is compressed between the
first arms of the fingers 25 to impart to the fingers 25 a
counter rotation about the axis 26 when the fingers 25
disengage from the cam profiles 29, and return the fingers
25 in the closed position.

[0043] As illustrated in Figures 5, 7, 9 and 10, each
slowdown device 15 comprises, preferably, three types
of fingers 25 which differ from each other in the shape of
the head 27, which is preferably removably mounted to
allow it to be replaced quickly and easily.

[0044] In particular, as illustrated in Figures 5 and 7,
in each slowdown device 15 the front pair of fingers 25,
i.e. the first pair of fingers 25, (in the sense of advance-
ment along the annular path) differs from the other fingers
25 in that the respective projecting portions 28 extend
one toward the other in such a way that, when the fingers
25 are arranged in the closed position and a group 3 of
packages 2 is arranged inside the respective seat 16,
the projecting portions 28 define, as a whole, a transverse
abutment having the function of intercepting the package
2 entering in the work branch 12 and to allow the accu-
mulation of the packages 2 and the formation of a group 3.
[0045] As shown in Figures 5 and 10, the rear pair of
fingers 25, i.e. the last pair of fingers 25, (in the sense of
advancement along the annular path) differs from the
other fingers 25 in that, when the fingers 25 are arranged
in the closed position and a group 3 of packages 2 is
arrangedinthe seat 16, the respective projecting portions
28 protrude toward each other so that they come into
contact with the larger lateral walls 4 of one or more of
the last package 2 and impart a slight lateral pressure on
the respective packages 2 so as to prevent any displace-
ment between packages 2 and maintain group 3 in a
compact configuration. Preferably, in order to take ac-
count of the dimensional tolerances of the packages 2,
each slowdown device 15 is provided with two or more
pairs of fingers 25 of the latter type in order to guarantee
in any case a sufficient gripping on the packages 2. If the
last pair of fingers 25 closes right at the back of the last
package 2, the projecting portions 28 of the fingers 25
protrude toward each other to such an extent to define,
as a whole, a rear transverse abutment adapted to pre-
vent the last package 2 to tip backwards.

[0046] Finally, asillustratedin Figures 5and 9, the pro-
jecting portions 28 of the central pairs of fingers 25 are
so shaped and sized as to prevent them to come into
contact, when in the closed position, with larger lateral
walls 4 of the packages 2 so as to leave the packages 2
free to move forwards under the thrust of the linear con-
veyor 8 which slides under the packages 2 and come in
a compact configuration and form a group 3.

[0047] Theoperation ofthe grouping unit 1is described
below with reference to the example illustrated in the at-
tached Figures, in which the grouping unit 1 is of a multi-
line type to produce multipacks having a 4x3 format i.e.
multipacks made up of four groups 3, each of which is
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formed by three packages 2.

[0048] As introduction to what follows, it is to be noted
that, in the case of a multi-line configuration, when the
groups 3 come to the outlet of the grouping unit 1, it is
necessary that the groups 3, one for each line 6, move
at the speed V2 and be aligned in a direction perpendic-
ular to the advancement direction 7 in such a way as to
form a common front and to be withdrawn at the same
time and fed to the wrapping machine (not shown).
[0049] The divider (not shown) is operated to supply
the lines 6 cyclically and sequentially and, at each cycle,
delivers on each linear conveyor 8 a number N of pack-
ages 2, in the illustrated example three packages 2.
[0050] The two chain endless conveyors 19a, 19b of
one and the same line 6 are independent of each other
and are controlled in such a way that, when the packages
2 are fed on the work branch 12 of the linear conveyor
8, only one of the four slowdown devices 15 in the line
6, is moved through the inlet portion of the work branch
18 at a speed V3 lower than the speed V1.

[0051] In particular, the feeding of packages 2 and the
advancement of the slowdown device 15 takes place in
such away that, when the first package 2 enters the work
branch 12 at the speed V1, the front pair of fingers 25
have already spread apart and returned in their closed
position or, at least, in a position close enough to define
the aforementioned front transverse abutment. It follows
that, since the speed of the packages 2 is greater than
the speed of the fingers 25 of the slowdown device 15,
the packages 2 are slowed down and, as they enter the
seat 16 gradually formed by fingers 25, are pushed by
linear conveyor 8 one against another to form a compact
group 3.

[0052] Central fingers 25 are spread apart when they
come into contact with cam profiles 29 and return to their
closed position when the packages 2 are already in the
seat 16. As soon as the last package 2 has entered the
seat 16, the last pair(s) of fingers 25 closes against the
lateral surface of the last package 2 and/or right at the
back of the last package 2. Except from the fingers 25
arranged at the rear portion of the group 3, all the other
fingers 25 do not touch the packages 2 and define two
containment lateral shoulders movable with the group 3.
[0053] At this time, the slowdown device 15 with the
group 3 is advanced, by the respective chain endless
conveyor 19, along the linear conveyor 8 according to a
given motion profile such that, before reaching the sec-
ond pair of cam profiles 29, the speed of the slowdown
device 15is equal to the speed V2 of the belt conveyor 10.
[0054] Once theyreach the second pair of cam profiles
29, the front pair of fingers 25 and, in succession, all the
other pairs of fingers 25 move gradually in the respective
open position, so causing the seat 16 to be opened and
allowing the packages 2 of the group 3 to come out from
the seat 16 and move along the work branch 13 (Figure
5).

[0055] As shown in Figure 3, when a group 3 is re-
leased by respective slowdown device 15, a slowdown
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device 15 connected to the other chain endless conveyor
19 reaches the inlet of the work branch 12 and receive
package 2.

[0056] While the latter slowdown device 15 is filled and
transported along the linear conveyor 8 by the respective
chain endless conveyor 19, the other chain endless con-
veyor 19 is operated according to a given independent
motion profile to advance the slowdown device 15 oppo-
site to that which has just released the group 3 towards
the inlet of the work branch 12.

[0057] To putthis another way, for each line 6, the inlet
of the work branch 12 is reached by the slowdown de-
vices 15 of one and the other of the chain endless con-
veyors 19, alternately, and the slowdown device 15 of
each chain endless conveyor 19 reaches the inlet of the
work branch 12 one after the other. In the case illustrated,
in which the slowdown devices 15 are two, the slowdown
devices 15 of each chain endless conveyor 19 reach the
inlet of the work branch 12 in an alternating manner.
[0058] In the case of a multi-line configuration as that
of the example illustrated, the chain endless conveyors
19 of lines 6 are operated independently from each other
according to respective motion profiles in such a way that
the slowdown devices 15 reach the inlet of the respective
lines 6 synchronously with the package feeding se-
quence of the divider (not shown) and move through the
delivery outlet of the respective line 6 only when the de-
livery outlet of all of the lines 6 have been reached by
respective slowdown devices 15 in such a way that M
groups 3, each from a respective line 6, are delivered at
the same time to the wrapping machine.

[0059] Thisresultisachieved by the chainendless con-
veyors 19 being operated independently, which results
in the speed ofthe slowdown devices 15 being adjustable
according to a motion profile.

[0060] Figure 11 illustrates, by way of a non-limiting
example, a space-time diagram representing the slow-
down device motion profiles of the four lines 6 shown in
Figure 1.

[0061] In general, the motion profiles of the chain end-
less conveying 19 are set to take account of a plurality
of operating conditions, in particular the speed V1 and
the speed V2, the number N of packages in each group
3, the number of lines 6, the length of each line 6, the
number of chain endless conveyors 19 in each line 6 and
the number of slowdown devices 15 on each chain end-
less conveyor 19.

[0062] Inthe case illustrated, where each endless con-
veyor chain 19 carries two slowdown devices 15, if the
divider is required to feed the lines 6 continuously, at
least the first line 6 is necessarily to be equipped with at
least two chain endless conveyor 19, each of which is to
be equipped with at least one slowdown device 15. In
this way, when one of the two slowdown device 15 re-
leases the respective group 3, another slowdown device
15 is already present at the inlet of the line 6 to receive
packages 2.

[0063] Fromtheabove,theadvantages ofthe grouping
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unit 1 ofthe presentinvention may be readily appreciated.
Firstly, the fact that the seats 16 can be opened during
package receiving and delivery, and define a laterally
closed pocket housing a group 3 and moving with it along
the linear conveyor 8 allows package 2 to be handled in
a controlled and precise manner, substantially eliminat-
ing the risk of package tipping or damage during the
grouping and the speed reduction.

[0064] Furthermore, in the case of a multiline configu-
ration, the structure of the grouping unit 1 results in a
high flexibility in terms of multipack format change. In this
regard, it should be noted that the grouping unit 1 is quick-
ly adaptable to different formats by simply changing the
number of active lines 6 and/or the number and the mo-
tion profiles of the chain endless conveyors 19 in each
line 6.

[0065] Moreover, the slowdown devices 15 are quickly
adaptable to any number of packages in each group 3.
In fact, the variable configuration elements 17, i.e. the
pairs of fingers 25 with the respective connecting mem-
bers 23, operate as independent "sections", which may
rapidly be removed from and/or moved along the chain
20 to vary their number or position in order to change the
size of the seat 16.

Claims

1. Package grouping unit for a packaging line operable
to produce multipacks, the package grouping unit (1)
comprises at least one linear conveyor (8) operable
to feed, in a given advancement direction (7), a suc-
cession of packages (2) which are fed to a conveyor
inlet at a first speed (V1) and package slowdown
means operable to move in the advancement direc-
tion (7) to interact with the packages (2) on the linear
conveyor (8) to group the packages (2) into groups
(3) each containing a given number of packages (2)
aligned in the advancement direction (7), and to feed
the groups (3) in succession to a conveyor output at
a second speed (V2) lower than the first speed (V1);
the package grouping unit (1) is characterized in
that the slowdown means comprise at least one
slowdown device (15) formed by variable configura-
tion sections (17), which are aligned along the ad-
vancementdirection (7) to define a seat (16) so sized
to receive a group (3) of packages (2); an advance-
ment device (19) for advancing the slowdown device
(15), which is operable independently of the linear
conveyor (8) to move the slowdown device (15) in
the advancement direction (7) along the linear con-
veyor (8); the package grouping unit (1) further com-
prises actuating means (29) operable to vary the
configuration of the variable configuration sections
(17) based on the position thereof along the linear
conveyor (8) and between a closed configuration
suitable to retain the packages (2) in the seat (16)
and an open configuration suitable to allow insertion
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and release of the packages (2) in and, respectively,
from the seat (16).

Package grouping unit according to claim 1, wherein
the linear conveyor (8) has a package feeding inlet
and a group delivery outlet; and the advancement
device comprise at least one endless conveyor (19),
which comprises awork branch (18) extending in the
advancement direction (7) from the package feeding
inlet to the group delivery outlet.

Package grouping unit according to claim 2, wherein
the advancement device comprises a first endless
conveyor (19a) and a second endless conveyor
(19b) operable independently of each other and as-
sociated to the linear conveyor (8) and wherein the
package grouping unit (1) comprises a first slow-
down device (15) and a second slowdown device
(15), thefirst slowdown device (15) being associated
to and advanced by the first endless conveyor (19a)
and the second slowdown device (15) being associ-
ated to and advanced by the second endless con-
veyor (19b).

Package grouping unit according to claim 3, wherein
each endless conveyor (19a, 19b) is equipped with
at least two slowdown devices (15) evenly spaced
along the endless conveyor (19).

Package grouping unit according to any one of
claims 2 to 4, wherein the slowdown device (15) is
arranged to protrude over the linear conveyor (8)
while moving along the work branch (18) to receive
the package (2) at the package feeding inlet, and is
operable to move along the work branch (18) accord-
ing to a given motion profile, and to release the
groups (3) at the group delivery outlet.

Package grouping unit according to any one of
claims 2 to 5, wherein the linear conveyor (8) com-
prises a first branch (12), which is movable at the
first speed (V1) and has the package feeding inlet;
and a second branch (13), which is aligned to the
first branch (12) in the advancement direction (7), is
movable at the second speed (V2) and extends
through the group delivery outlet.

Package grouping unit according to any one of
claims 2 to 6, wherein the endless conveyor (19) is
operable to move the slowdown device (15) through
the package feeding inlet at a third speed (V3) lower
than the first speed (V1) and through the group de-
livery outlet at the second speed (V2).

Package grouping unit according to any one of
claims 2 to 7, wherein the variable configuration sec-
tions (17) are movable between the closed configu-
ration and the open configuration independently
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12.

13.

from each other, each variable configuration section
(17) comprising a connecting member (23) to con-
nect the variable configuration section (17) to the
endless conveyor (19), and two fingers (25), which
are arranged on opposite sides of the linear conveyor
(8) when the fingers (25) moves along the work
branch (18), and are hinged to the connecting mem-
ber (23) to rotate on a plane transverse to the ad-
vancement direction (7) between the closed config-
uration, in which the fingers (25) define a side wall
of the seat (16), and the open configuration, in which
the fingers (25) are spaced apart from each other.

Package grouping unit according to claim 8, wherein
the actuating means (29) comprise two cam devices
(29), which are arranged in a fixed position with re-
spect to the linear conveyor (8) and wherein a first
cam device (29) is arranged at the package feeding
inlet and is configured to move the fingers (25) from
the closed configuration to the open configuration,
and the second cam device (29) is arranged at the
group delivery outlet and is configured to move the
fingers (25) from the closed configuration to the open
configuration.

Package grouping unit according to claim 8, or 9,
wherein the front variable configuration section (17),
in the advancement direction (7), is so shaped as to
define, in the closed configuration, a transverse abut-
ment adapted to retain the packages (2) entering the
seat (16).

Package grouping unit according to claim 10, where-
in atleast the rear variable configuration section (17),
in the advancement direction (7), protrudes, when in
the closed configuration, towards the inside of the
seat (16) in such a way as to grip laterally at least
the last package (2) within the seat (16).

Package grouping unit according to claim 10 or 11,
wherein each finger (25) of the variable configuration
section (17) comprises a stem portion, which is
hinged to the respective connecting member (23),
and a head (27), which is connected in removable
manner to a free end of the stem portion, and pro-
trudes over the linear conveyor (8) when the slow-
down device (15) moves along the linear conveyor
(8); the heads (27) of the front variable configuration
section (17) having respective projecting portions
(28) which define, as a whole, said transverse abut-
ment.

Package grouping unit according to one of claims 2
to 12, wherein the grouping unit (1) comprises a plu-
rality of linear conveyors (8), which are adapted to
receive a respective number of packages (2) in suc-
cession, according to a package feeding cyclic se-
quence; atleast one endless conveyor (19), carrying
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atleast one slowdown device (15), being associated
to a corresponding linear conveyor (8) and being op-
erable independently of the other endless conveyors
(19) and according to respective motion profiles in
such a way that the slowdown devices (15) reach
the respective package feeding inlets according to
said package feeding cyclic sequence and, at the
respective group delivery outlets, are aligned with
each other in a direction perpendicular to the ad-
vancement direction (7).
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