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(54) Folding unit for pourable food product packaging machines

(57) A folding unit (1) for producing sealed packages
(2) of pourable food products from respective packs (3),
each having a main portion (49) folded into a desired
shape, and opposite end portions (50a, 50b) to be folded
to form respective folded ends (61, 62) of a relative fin-
ished package (2). The unit (1) includes: conveying
means (80, 81, 82, 120, 122) for feeding a succession
of the packs (3) along a folding path (4); folding means
(90, 130) located along the path (4) and for folding each

end portion (50a, 50b) of the pack (3) to form a respective
end (61, 62) of each package (2); and at least one drive
member (103, 104, 105, 106, 108, 121, 123) for driving
the folding means (90, 130) and the conveying means
(80, 81, 82, 120, 122). The unit (1) has a first compartment
(116) for housing the drive member (103, 104, 105, 106,
108, 121, 123); a second compartment (117) for housing
the folding means (90, 130) and the conveying means
(80, 81, 82, 120, 122); and partitioning means (118) for
separating the first and second compartment (116, 117).
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Description

[0001] The present invention relates to a folding unit
for producing sealed packages of pourable food products
from a tube of packaging material.
[0002] Many pourable food products, such as bever-
ages, fruit juice, pasteurized or UHT (ultra-high-temper-
ature treated) milk, wine, tomato sauce, etc., are sold in
packages made of sterilized packaging material.
[0003] One example of this type of package is the par-
allelepiped-shaped package for liquid or pourable food
products known by the trade name Tetra Brik Aseptic
(registered trademark).
[0004] Another example of this type of package is the
gable-top package for liquid or pourable food products,
to which the following description refers purely by way of
example, as described in European Patent EP1440010
and in published Patent Application EP1584563, and
known by the trade name Tetra Gemina™ Aseptic.
[0005] In both cases, the package is produced by fold-
ing and sealing laminated strip packaging material.
[0006] The packaging material has a multilayer struc-
ture substantially comprising a base layer for stiffness
and strength, which may comprise a layer of fibrous ma-
terial, e.g. paper, or mineral-filled polypropylene material;
and a number of layers of heat-seal plastic material, e.g.
polyethylene film, covering both sides of the base layer.
[0007] In the case of aseptic packages for long-storage
products, such as UHT milk, the packaging material also
comprises a layer of gas- and light-barrier material, e.g.
aluminium foil or ethyl 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 forming the inner face of the package
eventually contacting the food product.
[0008] As is known, packages of this sort are produced
on fully automatic packaging machines, on which a con-
tinuous tube is formed from the web-fed packaging ma-
terial. More specifically, the web of packaging material
is unwound off a reel and fed through an aseptic chamber
on the packaging machine, where it is sterilized, e.g. by
applying a sterilizing agent, such as hydrogen peroxide,
which is subsequently evaporated by heating and/or by
subjecting the packaging material to radiation of appro-
priate wavelength and intensity; and the web so sterilized
is maintained in a closed, sterile environment, is folded
into a cylinder, and is sealed longitudinally to form a con-
tinuous tube in known manner.
[0009] The tube of packaging material, actually form-
ing an extension of the aseptic chamber, is fed continu-
ously in a vertical direction, is filled with the sterilized or
sterile-processed food product, and is fed through a form-
ing unit for producing the individual packages. That is,
inside the forming unit, the tube is sealed along a number
of equally spaced cross sections to form a continuous
strip of pillow packs connected to one another by respec-
tive transverse sealing strips, i.e. extending perpendicu-
lar to the travelling direction of the tube.

[0010] More specifically, each pillow pack comprises
a parallelepiped-shaped main portion; and opposite, re-
spectively top and bottom, end portions tapering from the
main portion towards respective sealing strips. Each end
portion has substantially triangular flaps projecting from
opposite sides of the main portion, and a narrow rectan-
gular tab projecting from the relative sealing strip.
[0011] The pillow packs are separated by cutting the
relative transverse sealing strips, and are then folded fur-
ther to form respective finished packages.
[0012] In the case of parallelepiped-shaped packages,
the end portions are first flattened, and then the top flaps
are folded onto respective lateral walls of the main por-
tion, and the bottom flaps are folded onto the flattened
bottom end portion.
[0013] In the case of gable-top packages, on the other
hand, the top end portion of the pack is folded to form
two sloping walls joined at a sealing strip, and the bottom
flaps are folded onto the flattened bottom end portion.
[0014] In both cases, the folding operations are per-
formed on folding units, which substantially comprise
conveying means for feeding the packs along a folding
path; a first folding assembly which interacts with the top
end portion of the pillow pack to form a top end of a fin-
ished package; and a second folding assembly which
interacts with the bottom end portion of the pillow pack
to form a bottom end of a finished package.
[0015] The folding units also comprise a number of
drive members for driving the conveying means and the
first and second folding assembly.
[0016] Folding units of the type described above have
the following drawbacks.
[0017] In particular, the conveying means and the first
and second folding assembly are frequently washed with
highly aggressive agents, which may also come into con-
tact with the drive members, thus eventually resulting in
corrosion and malfunctioning of the drive members.
[0018] Moreover, the conveying means and the first
and second folding assembly operate in a highly damp
environment, in which, given the difference between the
operating temperature (roughly 60°C) and idle (ambient)
temperature of the unit, damp may be absorbed by the
drive members, thus resulting in malfunctioning of the
drive members.
[0019] It is an object of the present invention to provide
a folding unit designed to eliminate the above drawbacks
typically associated with known folding units.
[0020] According to the present invention, there is pro-
vided a folding unit for producing sealed packages of
pourable food products from respective packs, each hav-
ing a main portion folded into a desired shape, and op-
posite end portions to be folded to form respective folded
ends of a relative finished package; said unit comprising:

- conveying means for feeding a succession of said
packs along a folding path;

- folding means located along said path and for folding
each said end portion of said pack to form a relative
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said end of each said package; and
- at least one drive member for driving said folding

means and said conveying means;

said unit being characterized by comprising a first com-
partment for housing said drive member; a second com-
partment for housing said folding means and said con-
veying means; and partitioning means for separating said
first and said second compartment.
[0021] A preferred, non-limiting embodiment of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 shows a side view of a folding unit in ac-
cordance with the present invention;
Figure 2 shows a top plan view of the Figure 1 unit;
Figure 3 shows a section along line III-III in Figure 1;
Figure 4 shows a web of packaging material having
a number of fold lines (crease pattern);
Figure 5 shows the gable-top package produced by
the Figure 1 unit;
Figures 6 to 9 show a first folding assembly of the
Figure 1 unit, for forming the gable portion of the
Figure 5 package;
Figure 10 shows a component part of the first folding
assembly in Figures 6 to 9, as it interacts with a pillow
pack when forming the gable portion;
Figures 11 and 12 show views in perspective of two
operating configurations of a second folding assem-
bly of the Figure 1 unit, for forming a bottom wall of
the Figure 5 package;
Figure 13 shows a larger-scale detail of Figures 11
and 12.

[0022] Number 1 in Figure 1 indicates as a whole a
folding unit of a packaging machine (not shown) for con-
tinuously producing sealed gable-top packages 2 (Figure
5) of a pourable food product, such as pasteurized or
UHT milk, fruit juice, wine, etc., from a known tube (not
shown) of packaging material.
[0023] The tube is formed in known manner, upstream
from unit 1 and on the packaging machine, by longitudi-
nally folding and sealing a web of heat-seal sheet mate-
rial.
[0024] The packaging material has a multilayer struc-
ture substantially comprising a base layer for stiffness
and strength, which may comprise a layer of fibrous ma-
terial, e.g. paper, or mineral-filled polypropylene material;
and a number of layers of heat-seal plastic material, e.g.
polyethylene film, covering both sides of the base layer.
[0025] In the case of aseptic packages 2 for long-stor-
age products, such as UHT milk, the packaging material
also comprises a layer of gas- and light-barrier material,
e.g. aluminium foil or ethyl 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 forming the inner face of package 2
eventually contacting the food product.

[0026] With particular reference to Figure 4, the web
of packaging material comprises a crease pattern 10, i.e.
a number of fold lines, along which the material is folded,
during the folding operation, to form a pillow pack 3 first,
and then package 2.
[0027] Crease pattern 10 comprises four transverse
fold lines 11, 12, 13, 14. Lines 11, 12 are located close
to the ends of the packaging material, and define respec-
tive top and bottom sealing areas 11a, 12a.
[0028] Crease pattern 10 comprises, in known man-
ner, four longitudinal fold lines 15, 16, 17, 18 extending
between transverse fold lines 13, 14.
[0029] Lines 15, 18 are located close to lateral edges
19 of the packaging material, and lines 16, 17 are inter-
posed between lines 15 and 18.
[0030] Crease pattern 10 also comprises a number of
first additional fold lines located in the area between lines
11 and 13.
[0031] The first additional lines comprise two fold lines
22, 23 extending obliquely between lines 11, 13 and con-
verging from line 11 to line 13; and two fold lines 24, 25
extending between lines 11, 13 and converging from line
13 to line 11.
[0032] Lines 22, 23, 24, 25 originate at respective in-
tersection points 15a, 18a, 16a, 17a of respective lines
15, 18, 16, 17 and line 13, and, in the embodiment shown,
slope slightly in the longitudinal direction.
[0033] Lines 22 and 24, the portion of line 13 between
points 15a and 16a, and the portion of line 11 between
the intersection point of lines 11 and 24 and an intersec-
tion point 11e of lines 22 and 11, define an area 26. Sim-
ilarly, lines 23 and 25, the portion of line 13 between
points 17a and 18a, and the portion of line 11 between
an intersection point 11f of lines 11 and 23 and the inter-
section point of lines 11 and 25, define an area 27.
[0034] Lines 24 and 25, the portion of line 11 between
the intersection points of lines 24, 25 and line 11, and
the portion of line 13 between the intersection points of
lines 24, 25 and line 13, define a panel A interposed be-
tween areas 26 and 27 and in the form of an isosceles
trapezium with the oblique sides converging from line 13
to line 11.
[0035] Lines 22 and 23, the portion of line 11 extending
between points 11e and 11f, on the opposite side to panel
A, and the portion of line 13 extending between points
15a and 18a, on the opposite side to panel A, define a
panel B interposed between areas 26 and 27 and in the
form of an isosceles trapezium with the oblique sides
converging from line 13 to line 11.
[0036] Crease pattern 10 comprises, in area 26, two
fold lines 30, 31 originating respectively at points 15a,
16a and joined at a point 11b along line 11 to define an
isosceles triangle with the portion of line 13 extending
between points 15a and 16a. Similarly, crease pattern
10 comprises, in area 27, a further two fold lines 32, 33
originating respectively at points 17a and 18a and joined
at a point 11c along line 11 to define an isosceles triangle
with the portion of line 13 extending between points 17a
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and 18a.
[0037] Lines 31, 24 and the portion of line 11 extending
between point 11b and the intersection point of lines 24
and 11, define the outer boundaries of a triangular panel
C adjacent to panel A. And, similarly, lines 32, 25 and
the portion of line 11 extending between point 11c and
the intersection point of lines 25 and 11, define the outer
boundaries of a triangular panel D adjacent to panel A
and on the opposite side to panel C.
[0038] Crease pattern 10 comprises three lines 34, 35,
36 in area 26, and three lines 37, 38, 39 in area 27; lines
34, 35, 36 extend respectively from points 15a, 16a, 11b
to a point 45 within the isosceles triangle in area 26; and
lines 37, 38, 39 extend respectively from points 17a, 18a,
11c to a point 46 within the isosceles triangle in area 27.
[0039] Lines 34, 35 extend symmetrically on opposite
sides of an extension of line 36; and lines 37, 38 extend
symmetrically on opposite sides of an extension of line
39.
[0040] There are therefore defined, in area 26, a panel
E in the form of an isosceles triangle and bounded by
lines 34, 35 and the portion of line 13 extending between
points 15a, 16a; a triangular panel F bounded by lines
30, 34, 36; and a panel G bounded by lines 31, 35, 36.
[0041] Similarly, there are defined, in area 27, a panel
H in the form of an isosceles triangle and bounded by
lines 37, 38 and the portion of line 13 extending between
points 17a, 18a; a triangular panel L bounded by lines
32, 37, 39; and a triangular panel M bounded by lines
33, 39, 38.
[0042] Crease pattern 10 also comprises, in area 26,
a line 40 extending between intersection point 11e of
lines 11 and 22, and a point 47 located substantially at
the mid-point of line 30. And, in the same way, crease
pattern 10 comprises, in area 27, a line 41 extending
between the intersection point 11f of lines 11 and 23, and
a point 48 located substantially at the mid-point of line 33.
[0043] There are therefore defined, in area 26, a trian-
gular panel N bounded by lines 22, 40 and the portion of
line 30 extending between points 15a and 47; and a tri-
angular panel 0 bounded by line 40, the portion of line
11 extending between points 11e and 11b, and the por-
tion of line 30 extending between points 11b and 47.
[0044] Similarly, there are defined, in area 27, a trian-
gular panel Q bounded by lines 23, 41 and the portion of
line 33 extending between points 18a and 48; and a tri-
angular panel P bounded by line 41, the portion of line
33 extending between points 11c and 48, and the portion
of line 11 extending between points 11c and 11f.
[0045] Crease pattern 10 also comprises a number 20
of second additional fold lines located in the area between
line 14 and sealing area 12a. The lines in number 20 are
folded to form lateral flaps 128 (Figures 11 and 12), which
are later folded to form a bottom wall 62 of package 2.
[0046] The lines in number 20 comprise two fold lines
73, 74 extending obliquely between lines 12, 14 and con-
verging from line 12 to line 14; and two fold lines 75, 76
extending between lines 12, 14 and converging from line

14 to line 12.
[0047] Lines 73, 74, 75, 76 originate respectively at
intersection points 14a, 14d, 14b, 14c of respective lines
15, 18, 16, 17 and line 14.
[0048] Lines 75 and 76, the portion of line 14 extending
between points 14b and 14c, and the portion of line 12
extending between the intersection points of lines 75, 76
and line 12, define a panel V in the form of an isosceles
trapezium with the oblique sides converging from line 14
to line 12.
[0049] Lines 73 and 74, the portion of line 14 extending
between points 14a, 14d, on the opposite side to panel
V, and the portion of line 12 extending between the in-
tersection points of lines 73, 74 and line 12, on the op-
posite side to panel V, define a panel W in the form of an
isosceles trapezium with the oblique sides converging
from line 14 to line 12.
[0050] Crease pattern 10 comprises two lines 77, 78
extending between respective points 14a, 14b and a
point 12c located along line 12 and halfway between the
intersection points of lines 73, 75 and line 12. Similarly,
crease pattern 10 comprises two lines 79, 83 extending
between respective points 14c, 14d and a point 12d lo-
cated along line 12 and halfway between the intersection
points of lines 74, 76 and line 12.
[0051] Lines 75 and 78, and the portion of line 12 ex-
tending between point 12c and the intersection point of
lines 12 and 75, define a triangular panel I adjacent to
panel V; lines 73 and 77, and the portion of line 12 ex-
tending between point 12c and the intersection point of
lines 12 and 73, define a triangular panel K adjacent to
panel W; and lines 77 and 78, and the portion of line 14
extending between points 14a and 14b, define a triangu-
lar panel J interposed between panels I and K.
[0052] Lines 76 and 79, and the portion of line 12 ex-
tending between point 12d and the intersection point of
lines 12 and 76, define a triangular panel X adjacent to
panel V; lines 74 and 83, and the portion of line 12 ex-
tending between point 12d and the intersection point of
lines 12 and 74, define a triangular panel Z adjacent to
panel W; and lines 79 and 83, and the portion of line 14
extending between points 14c and 14d, define a triangu-
lar panel Y interposed between panels X and Z.
[0053] Once formed, the tube of packaging material is
filled with the food product for packaging, and is sealed
and cut along equally spaced cross sections to form a
number of pillow packs 3 (shown in Figure 1).
[0054] Figure 10 shows a partial view of pack 3 at the
start of forming a gable portion 61 (Figure 5) of corre-
sponding package 2.
[0055] More specifically, packs 3 extend along an axis
R, and each comprise in known manner a parallelepiped-
shaped main portion 49, and opposite end portions 50a,
50b (only one shown in Figure 10) tapering from portion
49 towards respective transverse sealing strips 53 of
pack 3.
[0056] Portion 49 corresponds to the area of the web
extending between lines 13 and 14. More specifically,
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said area is folded along lines 15, 16, 17 and 18 to form
two parallel walls 49a (only one shown in Figure 10), and
two parallel walls 49b (only one shown in Figure 10) per-
pendicular to walls 49a.
[0057] Walls 49a correspond to the areas between
lines 16 and 17 and between lines 15 and 18; and walls
49b correspond to the areas between lines 15 and 16
and between lines 17 and 18.
[0058] Portions 50a, 50b correspond to the areas of
the web extending between lines 11 and 13 and between
lines 12 and 14 respectively; and strips 53 correspond
to areas 11a, 12a of the web of packaging material.
[0059] Each portion 50a and 50b is defined by a re-
spective pair of walls 51a, 51b and 54a, 54b (Figure 1),
which are substantially in the form of an isosceles trape-
zium, slope slightly towards each other with respect to a
plane perpendicular to the longitudinal axis R of pack 3,
and have major edges defined by respective end edges
of opposite walls 49a, and minor edges joined to each
other by relative strip 53.
[0060] More specifically, walls 51a, 51b of portion 50a
correspond respectively to panels A, B of the web of pack-
aging material.
[0061] Similarly, walls 54a, 54b of portion 50b corre-
spond respectively to panels V, W of the web of packag-
ing material.
[0062] Each pack 3 comprises, on wall 51a of portion
50a, two substantially triangular portions 52a projecting
laterally on opposite sides of wall 51a and defined by end
portions of wall 51a.
[0063] Similarly, each pack 3 comprises, on wall 51b
of portion 50a, two substantially triangular portions 52b
projecting laterally on opposite sides of wall 51b and de-
fined by end portions of wall 51b.
[0064] With reference to portion 50a, portions 52a of
wall 51a correspond respectively to panels C and D, and
portions 52b of wall 51b correspond respectively to pan-
els N, O and Q, P of the web of packaging material.
[0065] Each pack 3 comprises, on wall 54a, two sub-
stantially triangular portions 59a (shown in Figures 11
and 12 relative to a pack 3 whose portion 50a has been
folded to form portion 61 of package 2) projecting laterally
on opposite sides of wall 54a and defined by end portions
of wall 54a.
[0066] Similarly, each pack 3 comprises, on wall 54b,
two substantially triangular portions 59b (also shown only
in Figures 11 and 12) projecting laterally on opposite
sides of wall 54b and defined by end portions of wall 54b.
[0067] Portions 59a of wall 54a correspond respective-
ly to panels I and X of the web of packaging material, and
portions 59b of wall 54b correspond respectively to pan-
els K and Z of the web.
[0068] Each portion 52a of wall 51a is connected to a
corresponding portion 52b of wall 51b by a respective
lateral face 55 projecting from one end of a relative wall
49b. Each face 55 comprises a respective surface 56 in
the form of an isosceles triangle and extending upwards
from respective wall 49b; and a respective pair of trian-

gular surfaces 57, 58 having a first side in common. Each
surface 57, 58 also has a second side in common with
surface 56, and a third side in common with a relative
portion 52a, 52b.
[0069] Faces 55 correspond respectively to the isos-
celes triangle defined by points 11b, 16a, 15a of the pack-
aging material, and to the isosceles triangle defined by
points 17a, 18a, 11c.
[0070] Surfaces 56 correspond respectively to panels
E, H of the web of packaging material; surfaces 57 and
58 of a first face 55 correspond respectively to panels G,
F of the web of packaging material; and surfaces 57, 58
of a second face 55 correspond respectively to panels
L, M.
[0071] Each portion 59a of wall 54a is connected to a
corresponding portion 59b of wall 54b by a respective
lateral face 44 (shown in Figure 1) projecting, at the op-
posite end to relative face 55, from relative wall 49b.
[0072] More specifically, faces 44 correspond respec-
tively to panels J and Y.
[0073] Packs 3 are then sent to unit 1, where they are
folded mechanically to form respective packages 2.
[0074] With particular reference to Figure 5, packages
2 each substantially comprise a parallelepiped-shaped
main portion 60 corresponding to portion 49 of pack 3;
and gable portion 61, which defines the top of portion 60
and is formed by folding portion 50a of pack 3 on unit 1,
as described in detail below.
[0075] Package 2 also comprises bottom wall 62 de-
fining the bottom of portion 60 and formed by folding por-
tion 50b of pack 3 on unit 1, also as described in detail
below; two parallel walls 63, 64; and two parallel walls
65, 66 extending perpendicularly between walls 63, 64
of package 2.
[0076] More specifically, walls 63, 64, 65, 66 extend
perpendicularly to the plane of wall 62.
[0077] Walls 63 and 64 correspond respectively to the
areas of the web extending between lines 16 and 17 and
between lines 15 and 18; and walls 65 and 66 correspond
respectively to the areas of the web extending between
lines 17 and 18 and between lines 15 and 16.
[0078] Portion 61 comprises a wall 67 having an open-
ing device 68; and a wall 69 joined to wall 67 at top sealing
strip 53.
[0079] More specifically, walls 67 and 69 are each in
the form of an isosceles trapezium, slope with respect to
walls 63, 64, 65 and 66, converge towards relative strip
53, extend at their respective major bases from respec-
tive walls 63 and 64, and are joined at their respective
minor bases adjacent to top strip 53.
[0080] Walls 67 and 69 correspond respectively to
panels A and B of the web of packaging material.
[0081] Portion 61 also comprises two lateral flaps 70,
71 folded outside the volume of package 2 available for
the food product, and extending along extensions of, and
obliquely with respect to, respective walls 65, 66.
[0082] More specifically, each flap 70, 71 is triangular
and defined by a respective oblique side of wall 67, by a
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relative end 53b, 53a of strip 53 folded onto a relative
oblique side of wall 69, and by a relative edge 72 parallel,
when folded, to relative wall 65, 66.
[0083] More specifically, flaps 70, 71 correspond re-
spectively to panels D, C of the web of packaging mate-
rial, and are folded to superimpose lines 32, 31 on re-
spective lines 23, 22.
[0084] With reference to Figures 1 to 3, unit 1 compris-
es a number of conveyors 120, 80, 81, 82, 122 for con-
veying packs 3 along a folding path 4, along which each
pack 3 is folded to form a corresponding package 2.
[0085] More specifically, each pack 3 is guided along
path 4 sequentially by conveyor 120, conveyor 80, con-
veyor 81, conveyor 82, and conveyor 122.
[0086] Conveyor 120 is driven by a respective motor
121 and feeds packs 3 for folding onto unit 1; and con-
veyor 122 is driven by a respective motor 123 and feeds
the finished packages 2 to further stations downstream
from unit 1.
[0087] More specifically, conveyors 120, 122 are linear
conveyors, and extend in respective horizontal, oblique
directions perpendicular to each other.
[0088] Conveyor 80 receives pack 3 from conveyor
120, causes pack 3 to interact with a folding assembly
90 for folding portion 50a of pack 3 to form portion 61,
and transfers pack 3 to conveyor 82.
[0089] Conveyor 82 is a linear conveyor, is driven by
a respective motor 106 (Figures 1 and 2), and transfers
pack 3, complete with portion 61, from conveyor 80 to
conveyor 81.
[0090] More specifically, conveyor 82 moves back and
forth between conveyors 80 and 81, and performs a for-
ward movement to supply conveyor 81 with a pack 3
complete with portion 61, and a return movement in which
it is empty.
[0091] Conveyor 81 receives pack 3, complete with
portion 61, from conveyor 82, causes pack 3, complete
with portion 61, to interact with a folding assembly 130
for folding portion 50b of pack 3 to form wall 62, and
transfers the finished package 2 to conveyor 122.
[0092] More specifically, conveyors 80, 81 are rotary
conveyors, and each comprise a respective hub 84, 85
rotated by a respective motor 103, 104 about a respective
axis 140a, 140b. Conveyors 80, 81 also comprise re-
spective numbers of devices 86 angularly integral with
relative hubs 84, 85 and for feeding packs 3 about relative
axes 140a, 140b, which are parallel to each other and
spaced apart.
[0093] Devices 86 are fixed, equally spaced angularly,
to relative hub 84, 85, and each define a respective open
housing for pack 3.
[0094] More specifically, the housing defined by each
device 86 is bounded, on the said facing relative hub 84,
85, by a groove 87 for engaging relative strip 53 and
retaining relative pack 3 radially; and by two paddles 88
which cooperate respectively with walls 49a of pack 3
corresponding to walls 63, 64 of package 2, to retain pack
3 circumferentially with respect to relative axis 140a,

140b.
[0095] The housing is open at the opposite end to rel-
ative hub 84, 85, to permit insertion and/or withdrawal of
relative pack 3 from device 86.
[0096] Each paddle 88 of each device 86 comprises,
on its outer end, an edge 89 (Figure 1) bent towards the
other paddle 88 of the same device 86, to prevent pack
3 spinning off as hubs 84, 85 rotate. More specifically,
each edge 89 is tooth-shaped and hinged to relative pad-
dle 88.
[0097] Each device 86 of conveyor 80 receives a pack
3 from conveyor 120 in a first angular position, in which
pack 3 is inclined slightly with respect to a horizontal
plane; feeds it clockwise along a roughly ninety-degree
arc to a second angular position, in which assembly 90
forms portion 61; and then feeds pack 3, complete with
portion 61, along a further roughly ninety-degree clock-
wise arc to a third angular position, where pack 3 is picked
up by conveyor 82 and transferred to conveyor 81.
[0098] Along the arc between the first and third angular
position, devices 86 of conveyor 80 are set to a closed
configuration in which paddles 88 cooperate with walls
49a of pack 3 to retain pack 3 inside the housing defined
by paddles 88 and groove 87.
[0099] In the first and third angular position, on the oth-
er hand, devices 86 of conveyor 80 are set to an open
configuration in which paddles 88 of each device 86 are
parted to permit insertion/withdrawal of relative pack 3.
More specifically, each pack 3 is inserted/withdrawn
through the open end of the respective housing defined
by relative device 86.
[0100] More specifically, as packs 3 are advanced,
groove 87 of each device 86 of conveyor 80 is engaged
by portion 50b of relative pack 3.
[0101] Each device 86 of conveyor 81 receives a pack
3, complete with portion 61, from conveyor 82 in a first
angular position, in which pack 3 is inclined slightly with
respect to a horizontal plane; feeds pack 3 clockwise
along a roughly ninety-degree arc, thus causing it to in-
teract with a prefolding assembly 135, to a second an-
gular position, in which a heating assembly 139 (not
shown in detail) heats flaps 70, 71; feeds pack 3 clock-
wise along a further roughly ninety-degree arc to a third
angular position, in which assembly 130 folds portion 50b
of pack 3 to form wall 62; and then feeds pack 3 clockwise
through a further ninety degrees to a fourth angular po-
sition, where the finished package 2 is transferred to con-
veyor 122.
[0102] Along the arc between the first and fourth an-
gular position, devices 86 of conveyor 81 are set to a
closed configuration in which paddles 88 of each device
86 cooperate with walls 49a of pack 3 to retain pack 3
inside the housing defined by paddles 88 and groove 87.
[0103] In the first and fourth angular position, on the
other hand, devices 86 of conveyor 81 are set to an open
configuration in which paddles 88 of each device 86 are
parted to permit insertion/withdrawal of pack 3. More spe-
cifically, each pack 3 is inserted/withdrawn through the
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open end of the respective housing defined by relative
device 86.
[0104] As packs 3 are advanced, groove 87 of each
device 86 of conveyor 81 is engaged by portion 61,
formed by conveyor 80, of relative pack 3.
[0105] Folding assemblies 90, 130 are driven by two
motors 105 and by a motor 108 respectively, and are
located radially outwards of relative hubs 84, 85 with ref-
erence to relative axes 140a, 140b.
[0106] More specifically, assembly 90 interacts, on op-
posite sides of axis R of each pack 3, with portions 52a,
52b of pack 3, to fold each portion 52b onto relative sur-
face 56, and each portion 52a onto relative portion 52b
to form a relative flap 70, 71 of package 2.
[0107] With reference to Figures 6 to 9, assembly 90
comprises two tools 91, 92 for folding each portion 52b
onto relative surface 56, and each portion 52a onto rel-
ative portion 52b respectively. More specifically, each
portion 52b is folded onto relative surface 56 after first
being folded along relative line 40, 41.
[0108] Tools 91, 92 are hinged to respective output
members of respective motors 105 about respective axes
141 parallel to axes 140a, 140b, and are hinged to each
other about a common axis 142 parallel to axes 141.
[0109] More specifically, tool 91 comprises a support-
ing surface 100 and two folding surfaces 101, which co-
operate respectively with wall 51b to control the volume
of portion 61 being formed, and with portions 52b to fold
them onto relative surfaces 56.
[0110] Surfaces 100 and 101 are moved integrally with
one another in an approach movement into contact with
wall 51b and portions 52b respectively, and are moved
with respect to one another in a folding movement in
which surfaces 101 fold portions 52b onto relative sur-
faces 56.
[0111] More specifically, tool 91 comprises a frame 95
fitted, on one side, with projecting surface 100, and con-
nected operatively, on the opposite side, to surfaces 101;
two first levers 93 hinged to frame 95 and to the output
member of relative motor 105; and a second lever 94
hinged to tool 92 and to frame 95.
[0112] Frame 95 comprises a first member 96 fitted on
one end, and on the opposite side to axis 142, with pro-
jecting surface 100; and a second member 97 which
slides with respect to member 96 and is hinged to levers
93 about an axis 143 parallel to axes 141, 142.
[0113] Levers 93 are hinged, at one end, to the output
member of motor 105 about axis 141, and are hinged, at
the opposite end, to frame 95 about axis 143.
[0114] Lever 94 is hinged, at one end, to tool 92 about
axis 142, and is hinged, at the opposite end, to frame 95
about an axis 144 parallel to axis 142.
[0115] Tool 91 also comprises two third levers 99, each
of which is hinged, at one end, to relative lever 93 about
axis 143, and is connected operatively and movably, at
the opposite end, to surface 100 and to a respective sur-
face 101 by means of a respective connecting rod 102.
[0116] More specifically, each connecting rod 102 is

L-shaped, is hinged at opposite ends to surface 100 and
to a plate 107 integral with relative surface 101, and com-
prises an intermediate portion, between surface 100 and
relative plate 107, which is housed inside a circular
through seat formed on the end of relative lever 99 op-
posite axis 143.
[0117] Members 96 and 97 are connected elastically
to each other by a spring 98, which is compressed during
the folding movement of surfaces 101, and expands
when surface 100 withdraws from wall 51b.
[0118] Tool 92 is similar to tool 91, and is only de-
scribed insofar as it differs from tool 91, using the same
reference numbers for identical or corresponding parts
of tools 91, 92.
[0119] Tool 92 differs from tool 91 by relative surface
100 cooperating with wall 51a at the end of the relative
approach movement.
[0120] Surfaces 101 are the same triangular shape as
portions 52a, and fold portions 52a onto portions 52b,
once surface 100 cooperates with wall 51a.
[0121] Tool 92 also comprises two levers 94 spaced
apart and which are hinged to lever 94 of tool 91 about
axis 142.
[0122] Folding assembly 90 also comprises two pres-
sure members 110 (one shown in Figure 10), each of
which exerts pressure on a relative surface 56, when
forming relative flap 70, 71, to facilitate folding of portions
52a, 52b.
[0123] More specifically, pressure members 110 are
fitted to an actuating assembly 111 connected operative-
ly to motor 105 of tool 91 in known manner not shown.
[0124] Assembly 111 (shown only partly in Figures 8,
9, 10) comprises two plates 112, which cooperate with
respective walls 49b of pack 3, and from which respective
pressure members 110 project; and two lever mecha-
nisms 115 connected to motor 105 of tool 91 by a cam
mechanism not shown.
[0125] Motor 105 and lever mechanisms 115 are so
connected that, when surface 100 of tool 91 cooperates
with wall 51b, pressure members 110 cooperate with rel-
ative surfaces 56, and, when surface 100 of tool 91 is
detached from wall 51b, pressure members 110 are de-
tached from relative surfaces 56.
[0126] More specifically, pressure members 110 are
preferably made of deformable plastic material, and are
tooth-shaped. More specifically, each pressure member
110 comprises a flat surface 113 which cooperates with
relative surface 56; and a surface 114, opposite surface
113, which tapers from relative plate 112 and cooperates
with relative surfaces 57, 58 once portions 52a, 52b are
folded.
[0127] Before conveyor 81 interacts with assembly
130, each device 86 of conveyor 81 causes relative pack
3, complete with portion 61, to interact first with prefolding
assembly 135, and then with heating assembly 139,
which heats flaps 70, 71 to facilitate subsequent sealing
to the oblique sides of wall 69.
[0128] Prefolding assembly 135 folds faces 44, por-
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tions 59a, 59b, and opposite lateral portions of strip 53
of portion 50b to form two flaps 128 converging towards
axis R, and folds an intermediate portion of said strip 53
and walls 54a, 54b to form a flat surface 119 (Figure 11)
onto which flaps 128 are subsequently folded.
[0129] More specifically, each flap 128 is defined, on
the opposite side to axis R, by a relative face 44, and, on
the side facing axis R, by corresponding portions 59a,
59b and by the lateral portion of strip 53 of portion 50b.
[0130] Surface 119 extends perpendicularly to walls
49a, 49b of pack 3 and to axis R.
[0131] More specifically, assembly 135 comprises an
arc-shaped wall 137 for folding the intermediate portion
of strip 53 of portion 50b and walls 54a, 54b to form sur-
face 119.
[0132] Assembly 135 also comprises a roller 136 for
exerting further pressure on the intermediate portion of
strip 53 of portion 50b and on walls 54a, 54b; and two
cross members 138 (only one shown in Figure 1) located
on opposite sides of roller 136, and each defining, with
roller 136, a gap through which a respective flap 128 is
fed. The gap gets smaller from the first to the second
angular position of devices 86 of conveyor 81, so as to
fold the relative flap by a given angle, of normally 45
degrees, towards axis R.
[0133] More specifically, wall 137 extends along an
acute angle of roughly forty-five degrees from the first
angular position of devices 86 of conveyor 81, and cross
members 138 extend from the end of wall 137, opposite
the end at the first angular position of devices 86, to the
second angular position of devices 86.
[0134] Assembly 139 is adjustable in position with re-
spect to axis 140b of hub 85, so as to be usable with
packs 3 having different-sized portions 49.
[0135] Conveyor 81 also comprises an arc-shaped
wall 125 extending between the second and third angular
position of devices 86, and which cooperates with flaps
128 to hold them in the prefolded position produced by
assembly 135.
[0136] With reference to Figures 11 and 12, assembly
130 comprises a supporting body 131; a pressure pad
132 connected functionally to body 131 and movable
back and forth radially with respect to axis 140b to fold
flaps 128 onto surface 119; and two plates 133 connected
functionally to body 131 and movable to and from walls
49b to control the volume of pack 3 when folding flaps
128.
[0137] More specifically, the movement of plates 133
is associated with the movement of pressure pad 132,
so that, when pressure pad 132 cooperates with flaps
128, plates 133 cooperate with walls 49b (Figure 12),
and, when pressure pad 132 is detached from flaps 128,
plates 133 are detached from walls 49b (Figure 11).
[0138] With reference to Figures 11 and 13, at an end
portion of a respective wall which cooperates with a rel-
ative wall 49b, each plate 133 has a sealing device 134
which cooperates with a relative flap 70, 71 to seal it to
the oblique sides of walls 69.

[0139] Conveyor 81 also comprises an arc-shaped
wall 126 extending between the third and fourth angular
position of devices 86 to keep flaps 128 pressed against
surface 119 as flaps 128 cool.
[0140] Unit 1 advantageously comprises a first com-
partment 116 for housing motors 103, 104, 105, 106,
108, 121, 123; a second compartment 117 for housing
folding assemblies 90, 130 and conveyors 80, 81, 82,
120, 122; and a partition wall 118 separating compart-
ments 116, 117 (Figures 2 and 3).
[0141] Wall 118 extends vertically in use, is fitted with
motors 103, 104, 105, 106, 108, 121, 123, which project
on the side facing compartment 116, and separates com-
partments 116 and 117 in fluidtight manner.
[0142] Each compartment 116, 117 is bounded on one
side by wall 118, and is open on the opposite side to wall
118.
[0143] Wall 118 is fitted through with a number of
known transmission members (not shown) for connect-
ing motors 103, 104, 105, 106, 108, 121, 123 functionally
to hub 84, hub 85, assembly 90, conveyor 82, assembly
130, conveyor 120, and conveyor 122 respectively.
[0144] Operation of unit 1 will now be described with
reference to one pack 3 travelling along path 4, and as
of a start instant in which pack 3 is supplied to conveyor
80 of unit 1 by conveyor 120.
[0145] More specifically, inside a relative device 86 of
conveyor 80 in the first angular position, pack 3, posi-
tioned with axis R sloping slightly with respect to a hori-
zontal plane, is housed with strip 53 of portion 50b inside
groove 87, and with walls 49a gripped by paddles 88.
[0146] Rotation of hub 84 moves device 86 into the
second angular position, in which pack 3 is adjacent to
assembly 90.
[0147] As hub 84 rotates, edges 89 prevent pack 3
from being spun off.
[0148] In the second angular position of device 86, mo-
tor 105 of tool 91 (Figures 6 to 10), by means of the cam
mechanism and lever mechanisms 115, moves each
plate 112 onto relative wall 49b of pack 3, and surface
113 of each pressure member 110 onto relative surface
56.
[0149] Next, motors 105 operate tools 91, 92 to per-
form the respective approach movements of respective
surfaces 100.
[0150] More specifically, surface 100 of tool 91 con-
tacts wall 51b of pack 3 before surface 100 of tool 92
contacts wall 51a of pack 3.
[0151] Next, motor 105 of tool 91 is operated further
to perform the respective folding movements of surfaces
101 of tool 91, and so fold portions 52b onto relative sur-
faces 56.
[0152] More specifically, portions 52b are folded with
respect to wall 51b at respective lines 22, 23, and are
folded over along respective lines 40, 41 to superimpose
respective panels N, Q on respective portions of respec-
tive panels E, H.
[0153] At this point, motor 105 of tool 92 is operated
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to perform the respective folding movements of surfaces
101 of tool 92, and so fold portions 52a onto respective
portions 52b.
[0154] More specifically, portions 52a are folded with
respect to wall 51a at respective lines 24, 25.
[0155] By the end of the folding movements, panels D,
C are superimposed respectively on panels P, O, which
in turn are superimposed respectively on panels Q, N,
which are superimposed respectively on panels H, E.
[0156] Once folded, panels D, C define respective
flaps 70, 71, and have respective lines 32, 31 superim-
posed on respective lines 23, 22.
[0157] More specifically, the approach movements
commence from a start position in which each member
97 rests against relative member 96 (Figures 6 and 7).
[0158] During the approach movements, motors 105,
by means of levers 93, rotate surfaces 100, 101 of tools
91, 92, integrally with one another, about axes 141 until
surfaces 100 come to rest against walls 51a, 51b of pack
3. During the approach movements, members 96, 97 of
frames 95 also move integrally with one another.
[0159] Once the approach movements are completed,
motors 105, by means of levers 93, rotate levers 99 and
members 97 of tools 91, 92 further with respect to relative
axes 143, 141, thus compressing springs 98 of tools 91,
92.
[0160] Rotation of levers 99 rotates connecting rods
102 of tools 91, 92 with respect to relative surfaces 100,
and so, by means of plates 107, rotates the pairs of sur-
faces 101 with respect to relative surfaces 100.
[0161] By the end of the folding movements, ends 53a,
53b are detached slightly from the oblique sides of wall
69, and faces 55 are detached slightly from surfaces 56
to permit subsequent heating and sealing.
[0162] Once the folding movements are completed,
motors 105 are operated in reverse to first withdraw mem-
bers 110 from surfaces 56, then surfaces 101 from flaps
70, 71, and finally surfaces 100 from walls 67, 69.
[0163] In the course of the above withdrawal move-
ments, the previously compressed springs 98 expand to
restore relative members 97 to the position resting
against relative members 96.
[0164] At this point, pack 3, complete with portion 61,
is moved by hub 84, by means of device 86, a further
ninety degrees clockwise into the third angular position,
where it is picked up by conveyor 82 and transferred to
conveyor 81.
[0165] Pack 3, complete with portion 61, is removed
from conveyor 82 by one of devices 86 of conveyor 81
in the first angular position.
[0166] More specifically, inside a relative device 86 of
conveyor 81 in the first angular position, pack 3, complete
with portion 61 and positioned with axis R sloping slightly
with respect to a horizontal plane, is housed, inside the
housing defined by relative device 86, with strip 53 of the
previously formed portion 61 inside groove 87, and with
walls 49a gripped by paddles 88.
[0167] As hub 85 rotates about relative axis 140b, de-

vice 86 feeds pack 3, complete with portion 61, from the
first to the second angular position, so that portion 50b
interacts with prefolding assembly 135.
[0168] More specifically, wall 137 exerts pressure on
the intermediate portion of strip 53 and on walls 54a, 54b
of portion 50b to form surface 119, which is coplanar with
wall 62.
[0169] By virtue of the shape of the gaps defined be-
tween them, roller 136 and cross members 138 fold faces
44, portions 59a, 59b, and the end portions of strip 53 of
portion 50b so that flaps 128 converge with respect to
axis R of the pack and at an angle of roughly 45 degrees
with respect to axis R (Figure 11).
[0170] Once pack 3, complete with portion 61 and with
portion 50b folded as described above, is brought by de-
vice 86 to the second angular position, assembly 139
heats flaps 70, 71 in known manner to speed up subse-
quent sealing of flaps 70, 71 to the oblique sides of wall
69.
[0171] As hub 85 rotates, device 86 then moves pack
3, complete with portion 61, to the third angular position,
where pressure pad 132 of assembly 130 (Figures 11
and 12), driven by motor 108, folds portions 59a, 59b
onto surface 119 to complete the folding of wall 62, and
sealing devices 134 seal flaps 70, 71 to the oblique sides
of wall 69.
[0172] More specifically, during operation of pressure
pad 132, plates 133 cooperate with walls 49b to control
the volume of pack 3.
[0173] At the third angular position, a further known
heating device (not shown) heats flaps 128, and a further
known sealing device (not shown) seals flaps 128 to sur-
face 119.
[0174] The resulting finished package 2 is then fed by
relative device 86 to the fourth angular position, where it
is transferred to conveyor 122 for supply to further pack-
aging machine stations downstream from unit 1.
[0175] As pack 3 is fed along folding path 4 and folded
to form corresponding package 2, wall 118 separates
compartments 116, 117.
[0176] Motors 103, 104, 105, 106, 108, 121, 123 are
thus protected against contamination by the cleaning
agents frequently used to clean conveyors 120, 80, 81,
82, 122, and absorb no damp from compartment 117.
[0177] The advantages of unit 1 according to the
present invention will be clear from the foregoing descrip-
tion.
[0178] In particular, wall 118 isolates compartment 116
housing motors 103, 104, 105, 106, 108, 121, 123 from
compartment 117 housing conveyors 80, 81, 82, 120,
122.
[0179] The aggressive cleaning agents used to clean
conveyors 80, 81, 82, 120, 122 are thus confined to com-
partment 117, and do not come into contact with motors
103, 104, 105, 106, 108, 121, 123. The risk of corrosion
and consequent malfunctioning of motors 103, 104, 105,
106, 108, 121, 123 is thus reduced.
[0180] Moreover, any damp inside compartment 117
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is prevented from reaching compartment 116 and so re-
sulting in malfunctioning of motors 103, 104, 105, 106,
108, 121, 123.
[0181] Confinement of aggressive cleaning agents
and damp to compartment 117 is also particularly effec-
tive by wall 118 isolating compartments 116, 117 in flu-
idtight manner.
[0182] Clearly, changes may be made to unit 1 as de-
scribed herein without, however, departing from the pro-
tective scope defined in the accompanying Claims.

Claims

1. A folding unit (1) for producing sealed packages (2)
of pourable food products from respective packs (3),
each having a main portion (49) folded into a desired
shape, and opposite end portions (50a, 50b) to be
folded to form respective folded ends (61, 62) of a
relative finished package (2); said unit (1) compris-
ing:

- conveying means (80, 81, 82, 120, 122) for
feeding a succession of said packs (3) along a
folding path (4);
- folding means (90, 130) located along said path
(4) and for folding each said end portion (50a,
50b) of said pack (3) to form a respective said
end (61, 62) of each said package (2); and
- at least one drive member (103, 104, 105, 106,
108, 121, 123) for driving said folding means
(90, 130) and said conveying means (80, 81, 82,
120, 122);

said unit (1) being characterized by comprising a
first compartment (116) for housing said drive mem-
ber (103, 104, 105, 106, 108, 121, 123); a second
compartment (117) for housing said folding means
(90, 130) and said conveying means (80, 81, 82,
120, 122); and partitioning means (118) for separat-
ing said first and said second compartment (116,
117).

2. A unit as claimed in Claim 1, characterized in that
said partitioning means (118) separate said first and
said second compartment (116, 117) in fluidtight
manner.

3. A unit as claimed in Claim 1 or 2, characterized by
comprising at least one transmission member for
connecting said drive member (103, 104, 105, 106,
108, 121, 123) operatively to said folding means (90,
130) and to said conveying means (80, 81, 82, 120,
122); and in that said transmission member extends
through said partitioning means (118).

4. A unit as claimed in any one of the foregoing Claims,
characterized in that said partitioning means (118)

define at least one wall (118); and in that said drive
member (103, 104, 105, 106, 108, 121, 123) projects
from said wall (118) towards said first compartment
(116) .
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