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(57) An apparatus for the continuous packaging of
items with a wrapping sheet, comprising a continuously
rotating forming wheel (10) provided with a plurality of
peripheral forming assemblies (12) articulated thereto,
and a continuously rotating drawing wheel (16) provided
with a plurality of peripheral drawing assemblies (18)
articulated thereto; the forming wheel (10) cooperates
with the drawing wheel 16 so that the rotational move-
ment of each wheel, in combination with the oscillatory
movement of the respective drawing and forming assem-
blies (12,18), periodically bringsa formingseat (14) intoa
position facing and coaxial with a drawing member (22),

wherein, in said coaxial position, a wrapping sheet is
transferred onto the forming seat (14) and the drawing
member (22) draws the sheet into said seat (14); the
apparatus further comprisesaconveyor (24) for the items
tobepackaged,which cooperateswith the formingwheel
(10) to insert the item into a respective drawn sheet
following its forming; a sealing station (42), positioned
downstream of the forming wheel (10), is configured to
receive the wrapping sheets containing the respective
items from the forming wheel (10) and apply respective
sealing elements (S) to said wrapping sheets.
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Description

Technical field

[0001] The present invention generally relates to the
field of machines for packaging items; in particular, the
invention refers to an apparatus for the continuous
packaging of items with a respective wrapping sheet
and to a method for producing a wrapping defining a
cavity adapted to include an item.

Summary of the invention

[0002] Apparatuses for packaging items (for example,
cosmetic or food products) by wrapping them in films or
sheet wrappings are known.
[0003] However, these apparatuses and technologies
(commonly referred to in the sector as "bunchwrapping")
prove difficult or impossible to use when the item to be
wrapped is particularly delicate or otherwise susceptible
to damage if subjected to overly vigorous handling.
[0004] This is the case, for example,with confectionery
products (such as chocolate pralines, sugared almonds,
etc.) that have a soft consistency and may therefore
become deformed if wrapped using the aforementioned
methods.
[0005] One purpose of the present invention is to over-
come the aforementioned problems by providing an ap-
paratus and a packaging method that preserve the in-
tegrity of the packaged items while simultaneously en-
suring high production volumes with reduced overall
footprints.
[0006] Toachieve this result, an apparatus andameth-
od for packaging items, according to an embodiment of
the invention, provide that the wrapping is pre-formed
before the insertion of the item, so that the latter does not
itself serve as the forming element of the wrapping (as in
the case of wrapping by "bunch wrapping"), thereby
preventing damage to the item due to handling.
[0007] In particular, the packaging of items according
to the invention canbecarriedout continuously bymeans
of a pair of wheels that cooperate to pre-form a wrapping
sheet so as to define a cavity into which a conveyor
inserts the respective item.
[0008] The two wheels carry a plurality of respective
assemblies, providedwith complementary formingmem-
bers and forming seats, which are periodically brought
into mutual engagement by the rotation of the wheels.
[0009] The assemblies of the two wheels, oscillating
around axes parallel to the rotation axes of the respective
wheels, are configured so that the forming members
(carried by one wheel) are periodically aligned with cor-
responding forming seats (carried by the other wheel). In
this position, the aligned forming member and forming
seat (between which a wrapping sheet is interposed)
interpenetrate, drawing the wrapping sheet, which as-
sumes a concave shape so as to define an open cavity
into which the item can be inserted.

[0010] A conveyor device may be provided, cooperat-
ing with the forming wheel to insert the item into a re-
spective drawn wrapping sheet, and/or a sealing station,
preferably arranged downstream of the forming wheel
and configured to receive (preferably from said forming
wheel) the wrapping sheets containing the respective
items and to apply respective sealing elements to said
sheets, which, together with the wrapping sheets, define
respective closed cavities containing the items.
[0011] In this way, the item can be inserted into an
already partially formed wrapping, without said wrapping
being shaped around the item itself, and then sealed.
Since the item remains substantially untouched, its in-
tegrity is ensured while also achieving a significantly
improved production yield compared to known techni-
ques.
[0012] The above-mentioned and other objects and
advantages are achieved, according to one aspect of
the invention, by an apparatus and a packaging method
having the characteristics defined in the appended
claims.

Brief description of the drawings

[0013] The functional and structural characteristics of
some preferred embodiments of an apparatus and a
method for packaging items according to the invention
will now be described. Reference is made to the accom-
panying drawings, wherein:

- Figure 1 is a schematic representation of a packa-
ging apparatus according to an embodiment of the
invention, also including optional packaging mem-
bers that lead to the creation of a specific packaging
wrapping, which may constitute an embodiment;

- Figure 2 is a schematic representation of a package
achievable with the apparatus according to the in-
vention;

- Figure 3 is an exploded schematic representation of
the package shown in Figure 2;

- Figures 4A‑4F are schematic representations of the
operational sequence carried out by the forming
wheel in cooperationwith thedrawingwheel, accord-
ing to an embodiment of the invention;

- Figures 4G‑4L are schematic representations of two
sequential operating steps performed by a sealing
wheel, according to an embodiment of the invention;

- Figures 4Mand 4Nare schematic representations of
two sequential operating steps involving an optional
finishingwheel of thepackagingwrapping, cooperat-
ing with the sealing wheel, according to an embodi-
ment of the invention;

- Figure 5 is a schematic representation of a portion of
the apparatus, wherein the drawing and forming
wheels are visible, according to an embodiment of
the present invention;

- Figure 6 is a schematic representation of the mutual
engagement region between the drawing and form-
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ing wheels, wherein cam actuators for oscillating the
assemblies of the drawing wheel are visible, accord-
ing to an embodiment of the present invention; and

- Figure 7 is a schematic representation of the mutual
engagement region between the drawing and form-
ing wheels, wherein cam actuators for the axial dis-
placement of the drawing or holding members car-
ried by the drawingwheel are visible, according to an
embodiment of the present invention.

Detailed description

[0014] Before detailing multiple embodiments of the
invention, it should be clarified that the invention is not
limited in its application to the structural details and
component configurations presented in the following
description or illustrated in the drawings. The invention
can take other embodiments and be implemented or
realized in different ways. It should also be understood
that the phraseology and terminology used are descrip-
tive and should not be considered as limiting.
[0015] With reference to the drawings, the diagram in
Figure 1 relates to a packaging apparatus according to
the invention, which allows, for example, the production
of a packageCof the type illustrated bywayof example in
Figures 2 and 3.
[0016] Packages of the type mentioned above are
known per se and described, for example, in EP
3160864 B1, EP 2064119 B1, and EP 2665653 B1.
[0017] Such a package C comprises an item P, speci-
fically a praline of substantially spherical shape,wrapped
in a packaging comprising a first and a second wrapping
sheet 1, 2 andan optional cup-shaped container 3 (paper
ramekin).
[0018] The first wrapping sheet 1, which encloses the
praline P, is shaped in an omega-like configuration, so as
to define a cavity that includes the item and a terminal
flange or rim4; the secondwrapping sheet 2 is in the form
of a disc and is connected, for example, by sealing or
gluing to the flange 4, thus forming a closed wrapping
which, asshown inFigure2, is inserted intoacup-shaped
container 3, whose bottomwall 5 is preferably adhered to
the second wrapping sheet 2 in the form of a disc.
[0019] It is understood that theΩ-shaped configuration
of the first sheet 1, which features a necking of the sheet
and results in a narrowed opening and improved adhe-
sion of the sheet to the external surface of the item, is
purely optional. The packaging apparatus according to
the invention may actually also be used to obtain
packages wherein the first wrapping sheet is configured
in aU-shape,wherein theheadportion is complementary
to the external surface of the item, whatever its shape
may be, such as a hemispherical or flattened cap.
[0020] To produce a package of the type illustrated in
Figure 2, the packaging apparatus may comprise: a
forming wheel 10 for the first wrapping sheet; a drawing
wheel 16 that cooperates with the forming wheel 10; and
a conveyor device 24 for the items to be packaged, which

cooperates with the forming wheel to insert the item into
the first wrapping sheet 1 after its forming.
[0021] The forming wheel continuously rotates around
its own rotation axis, preferably horizontal, and com-
prises a plurality of forming assemblies 12, arranged
near the peripheral edge of the wheel 10 and angularly
spaced. Each forming assembly 12 comprises a forming
seat 14, which forms the wrapping sheet into a config-
uration adapted to receive the item.
[0022] According to an embodiment of the invention, a
drawing wheel 16 is also present, continuously rotating
around an axis parallel to the axis of rotation of the
formingwheel 10, and comprising aplurality of peripheral
drawing assemblies 18, articulated to the drawing wheel
16 in angularly spaced positions and oscillating about an
axis parallel to the rotation axis of the drawing wheel 16.
[0023] Each drawing assembly 18 comprises: a wrap-
ping sheet holding member 20; and a punch drawing
member 22. At least one of the holdingmember 20 of the
wrapping sheet and the punch drawing member 22 is
movable relative to the other, between: a passive con-
figuration, wherein the punch drawing member 22 does
not protrude radially from the holdingmember 20; and an
active configuration, wherein the punch drawingmember
22 protrudes radially from the holding member 20.
[0024] The drawing wheel 16 is driven in rotation in a
direction opposite to that of the forming wheel 10, and
cooperates with the forming wheel 10 such that the
rotational movement of each wheel 10, 16, in combina-
tion with the oscillatory movement of the respective
drawing and forming assemblies 12, 18, periodically
brings a forming seat 14 into a position facing a drawing
member 22 and coaxial therewith, wherein this coaxial
position, the wrapping sheet is transferred onto the form-
ing seat 14, and the drawing member 22 is in the active
configuration, thereby drawing thewrapping sheet within
said seat 14.
[0025] According toanembodiment, the formingwheel
10 and/or the drawing wheel 16 are driven in rotation by
handling members, configured to operate on the respec-
tive wheels 10, 16 either independently and in a coordi-
nated manner (e.g., by electric motors associated with
each wheel 10, 16, operable separately from the other
motor) or in a drivenmanner (e.g., by a single motor unit,
which may be directly connected to one wheel and in-
directly connected to the other, or indirectly connected to
both wheels 10, 16 via belts or other transmission ele-
ments).
[0026] According to an embodiment, the number of
drawing assemblies 18 is equal to the number of forming
assemblies 12.
[0027] By way of example, Figures 4A to 4D schema-
tically illustrate a sequence of drawing a wrapping sheet,
according to an embodiment of the invention. In particu-
lar, the following are visible: adhesion steps of the first
wrapping sheet 1 to the holding member 20; the relative
motion between the latter and the drawing member 22;
penetration thereof into the forming seat 14, causing the
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drawing of the wrapping sheet 1 interposed between the
holding member 20 and the corresponding forming as-
sembly 12, and the consequent formation of an annular
flange 4 of the wrapping sheet (interposed between the
forming seat 14 and the corresponding holding member
20); thereafter insertion of the item P by the conveyor
device 24 into the cavity of the drawn wrapping sheet.
[0028] As illustrated by way of an example in Figure 5,
one operating mode of an apparatus according to an
embodiment of the invention involves the steps of rotat-
ing the forming and drawing wheels 10, 16 in opposite
directions; the forming and drawing assemblies 12, 18,
upstreamof the line joining the centers of the forming and
drawing wheels 10, 16 (at least starting from a preset
angular direction of the center of oscillation of the as-
sembly with respect to said line joining the centers of the
wheels 10, 16, for example when the line between the
centre of the wheel and the centre of oscillation of the
respective assembly is at + 90° from the line joining the
centers of the wheels 10, 16), are further rotated relative
to their respective wheels 10, 16 (due to being supported
in an oscillatable manner), in a direction concordant with
the rotationdirection of the respectivewheels 10, 16, until
the alignment of the axes of a drawing member 22 with a
corresponding forming seat 14 is completed. In this con-
figuration, such alignment occurs therefore upstream of
the line joining the centers of the forming and drawing
wheels 10, 16, because the rotation of the wheels 10, 16
is combined with the rotation of the assemblies 12, 18
with respect to them, so that the rotation of thewheels 10,
16 causes the drawing member 22 and the correspond-
ing forming seat 14 to interpenetrate.
[0029] Starting from this configuration, the forming and
drawing assemblies 12, 18 are further rotated, relative to
the respectivewheels10, 16, inadirectionopposite to the
rotation direction of the respective wheels 10, 16 (which,
in the meantime, continue to rotate in their respective
initial rotation directions), so as tomaintain the alignment
condition of the axes of the drawing member 22 and the
corresponding forming seat 14 until the drawingmember
22 has reached the maximum penetration depth in the
corresponding formingseat14andhas thenbeenat least
partially extracted. Preferably, the alignment condition of
the axes of the drawing member 22 and the correspond-
ing forming seat 14 is maintained by rotating the assem-
blies 12, 18 in the opposite direction to the rotation
direction of the respective wheels 10, 16 until the profile
of thedrawingmember22becomes tangential to anedge
or an entry section of the corresponding forming seat 14.
[0030] According to a preferred embodiment, the per-
ipheral forming assemblies 12 and/or the peripheral
drawing assemblies 18 are oscillatable around their re-
spective axes, which are parallel to the rotation axes of
the respective wheels 10, 16, with an angular excursion
between 5° and 50°.
[0031] According to a preferred embodiment, the hold-
ing member 20 of the wrapping sheet is translatable
along its own axis between said active and passive

configurations. This allows the axial retraction of the
holding member 20, exposing the drawing member 22
for insertion into the corresponding forming seat 14 and
preventing possible mechanical interference with the
latter.
[0032] Furthermore, each peripheral forming assem-
bly 12 may comprise a guiding and ejection member 15,
which includes a head 15a counter-shaped to match an
axial end portion of the punch drawing member 22. The
head 15a is also carried by a plunger 15b slidably housed
within the respective forming seat 14 of the wrapping
sheet.
[0033] According to a preferred embodiment, the form-
ing seat 14 of the wrapping sheet is carried by the
respective peripheral forming assembly 12 in a manner
that allows translation along its own axis.
[0034] According to an embodiment, the forming as-
semblies 12 and/or the drawing assemblies 18 are os-
cillatable relative to the corresponding formingwheels 10
and/or drawing wheels 16 via primary actuation means
configured to operate on the respective assemblies 12,
18 independently (for example, via electric motors asso-
ciated with each assembly 12, 18 and individually oper-
able separately from the other motors) or in a driven
manner. In the latter case, the primary actuation means
may, for example, include pulleys or other equivalent
components, rotationally integral with the respective as-
semblies 12, 18, and rotated by means of belts or other
transmission components connected to a central motor
(conveniently, the component that drives into rotation the
respective forming and/or drawingwheels 10, 16), and/or
additional actuationmeansassociatedwith other assem-
blies 12, 18.
[0035] According to an embodiment, the holdingmem-
ber 20 of the wrapping sheet and/or the punch drawing
members 22and/or the guidingandejectionmembers 15
and/or the forming seats 14 of the wrapping sheet are
radially extendable and retractable relative to the corre-
sponding formingwheels 10and/ordrawingwheels 16by
means of secondary actuation means configured to op-
erate on the respective members or seats 14, 15, 20, 22
independently (for example, via linear actuators of hy-
draulic, electric, pneumatic type, etc., associated with
each member or seat and individually operable sepa-
rately from the other actuators) or in a driven manner. In
the latter case, the secondary actuation means may, for
example, include camactuators or other equivalent com-
ponents configured to impart an alternating translation
movement to the respective members or seats and ac-
tuated in rotation via belts or other transmission compo-
nents connected to a central motor (conveniently, the
component that drives the rotation of the respective
forming and/or drawing wheel 10, 16), and/or to addi-
tional secondary actuation means associated with other
members or seats 14, 15, 20, 22.
[0036] According to an embodiment (exemplarily illu-
strated in Figure 6), the forming assemblies 12 and/or the
drawing assemblies 18 are oscillatable relative to the
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corresponding formingwheels 10 and/or drawingwheels
16 by means of primary cam mechanisms 26.
[0037] Preferably, each primary cam mechanism 26
comprises a primary rod 28 having a first end fixed to the
respective assembly 12, 18anda secondendhinged to a
primary roller 30 that engages a primary guide 32 on the
respective wheel 10, 16, the profile of which varies in the
radial direction of the wheel. This profile of the primary
guide 32may conveniently be shaped so that the oscilla-
tion of the respective assembly 12, 18 is performed in
accordance with the operating mode described above
with reference to Figure 5.
[0038] According to an embodiment, the holdingmem-
bers 20 of the wrapping sheet and/or the punch drawing
members 22and/or the guidingandejectionmembers 15
and/or the forming seats 14 of the wrapping sheet are
radially extendable and retractable relative to the corre-
sponding formingwheels 10and/ordrawingwheels 16by
means of secondary cam mechanisms 34.
[0039] A possible operating mode of an apparatus
according to the invention, exemplarily illustrated in Fig-
ure 7,may conveniently provide that the holdingmember
20 is in a condition of maximum axial extension (relative
to the respective assembly 18) when the said holding
member 20 (specifically, the corresponding holding head
21a) comes into contact with an entry section of the
corresponding forming seat 14, then is retracted relative
to the respective assembly 18 until the drawing member
22 has reached the maximum penetration depth in the
corresponding forming seat 14, and subsequently, the
holding member 20 is again axially extended (following
the displacement of the forming seat 14 due to themutual
rotation of the wheels 10, 16) until it detaches from the
entry section of the corresponding forming seat 14.
[0040] Preferably, eachsecondary cammechanism34
comprisesasecondary rod36havinga first endhinged to
the respective assembly 12, 18 and a second end hinged
to a secondary roller 38 that engages a secondary guide
40 on the respective wheel 10, 16, having a profile that
varies in the radial direction of the wheel 10, 16. The
secondary rod 36 is also connected to a respective
holding member 20 or a drawing member 22, or forming
seat 14 of the wrapping sheet, at a point between said
ends, so that the oscillatory motion of the secondary rod
36 produces a translation of the holding member 20, or
drawing member 22, or forming seat 14 along their re-
spective axes. The profile of the secondary guide 40may
conveniently be shaped so that the axial excursion of the
respective holding member 20 is performed according to
the operating mode described above with reference to
Figure 7.
[0041] According to a preferred embodiment, each
holding member 20 of the wrapping sheet comprises a
holding head 21a, supported by a tubular body 21b
wherein the respective drawing member 22 is coaxially
housed. The holding head 21a is shaped as an annular
flange protruding radially from the respective drawing
wheel 16 and includes an external surface configured

to come into contact with a respective wrapping sheet.
[0042] Preferably, the holding head 21a of each hold-
ing member 20 of the wrapping sheet is connected or
connectable to a pneumatic suction source to hold by
suction the respective wrapping sheet, that has adhered
to the respective external surface.
[0043] According to an embodiment, schematically il-
lustrated in Figures 4D to 4F, each forming seat 14 of the
wrapping sheet comprises a diaphragm device 17 con-
figured for radially necking the wrapping sheet and in-
crease its adhesion to thesurfaceof theproductwhen the
product has been introduced into the respective drawn
sheet. The diaphragm 17 is preferably configured to
close around the neck of the drawn wrapping sheet in
a position interposed between the flange 4 and the form-
ing seat 14, necking the sheet and increasing its adhe-
sion to the external surface of the product. Conveniently,
the forming seat 14 may be configured to retract axially
(relative to the respective assembly 12) so as to detach
from thecorrespondingholdingmember20byasufficient
distance to allow the insertion, betweensaid forming seat
14 and said holdingmember 20, of the diaphragmdevice
17 when the first sheet 1 has been drawn, to neck its top
portion.
[0044] Downstream of the introduction of the item into
the respective drawn sheet, theremay be the operational
step of providing a pressure member 19, arranged to
exert pressure on the flange 4 when the latter is inter-
posed between the pressure member 19 and the dia-
phragm 17.
[0045] According to a preferred implementation (sche-
matically illustrated in Figure 4F), once the diaphragm17
has been actuated to neck the flange 4 onto the product,
or simultaneously with such actuation of the diaphragm
17, thepressuremember19 ispressedagainst theflange
4, using this diaphragm 17 as a counter-support, this
causes the squashing of the flange 4 and the elimination
ofwrinkles or creases resulting from thedrawingaction of
the wrapping sheet and/or the necking by the diaphragm
17. A similar configuration is known from document EP
2665653 B1.
[0046] Preferably, each forming seat 14 of the wrap-
ping sheet has a substantially "U"-shaped cross-section
and a bottom portion shaped as a hemispherical cap.
[0047] According toanembodiment, eachpunchdraw-
ingmember22hasanaxial endcounter-shaped tomatch
a bottom portion of a respective forming seat 14.
[0048] Conveniently, theaxial endof thedrawingmem-
ber 22 may have an ogive or semi-elliptical shape.
[0049] The conveyor device 24 may comprise a plur-
ality of containment seats 25a, configured to transport
respective items, and one ormoremovable ejectors 25b,
associated with respective containment seats 25a and
configured to push the items toward respective forming
seats 14 of the peripheral forming assemblies 12 when
said containment seats 25a of the conveyor 24 face said
forming seats 14.
[0050] As an alternative or in combination with the
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embodiments described and illustrated above, the appa-
ratusmay comprise a sealing station 42, preferably posi-
tioned downstream of the forming wheel 10 and config-
ured to receive (preferably, from the forming wheel 10)
the wrapping sheets containing the respective items and
to apply respective sealing elements S to said wrapping
sheets, said sealing elements S being adapted to define,
together with said wrapping sheets, respective closed
cavities containing the items. For example, in the case of
the product illustrated in Figures 2 and 3, the sealing
elements S are configured as discs 2 made of sheet
material, adhered (by sealing, gluing, etc.) to the annular
flanges 4 of corresponding first wrapping sheets 1 con-
taining the item. According to an alternative not illu-
strated, the sealing elements S may instead be config-
ured as pleated paper cups 3 (also known as "paper
ramekins"), so that the annular flange 4 directly adheres
to a flat bottom surface 5 of the cup 3. Similar solutions
are known, for example, from documents EP 2 665 653
B1,EP2064119B1,EP1046579, andEP2197747B1.
[0051] Preferably, the sealing station 42 comprises a
sealing wheel 44, positioned downstream of the forming
wheel 10 and continuously rotating around an axis of
rotation parallel to the axis of rotation of the drawing
wheel 16. The sealing wheel 44 comprises a plurality
of angularly spaced peripheral sealing assemblies 46,
each including a sealing head 48, radially movable re-
lative to the sealingwheel 44 and comprising an exposed
surface configured to allow receive respective sealing
elements S, and an abutment assembly 50 adapted to
provide the abutment of the sealing head 48. The sealing
head48and theabutmentassembly50aremovable from
a mutually spaced configuration, wherein the abutment
assembly 50 is in a position allowing loading/removal of a
wrappingon thesealinghead48, toacloseconfiguration,
wherein the sealing head 48 is configured to apply the
sealing element to the respective wrapping sheet. The
sealing station 42 further comprises a delivery device for
the sealing elements S, adapted to supply said sealing
elements S to the respective sealing heads 48 before the
corresponding sealing assemblies 46 receive the re-
spective wrapping sheets containing the items exiting
from the forming wheel 10.
[0052] Preferably, the sealing elements S are config-
ured as second wrapping sheets 2, and each sealing
head 48 comprises a welding device suitable for contact-
ing, supporting, and transmitting heat to a second wrap-
ping sheet 2 until reaching a predetermined welding
temperature, so that the two wrapping sheets 1, 2 are
interposed between the sealing head 48 and the abut-
ment assembly 50 and are heat-sealed along a welding
region that at least partially surrounds the cavity contain-
ing the item.
[0053] Figures 4G to 4I schematically illustrate a pos-
sible operating mode of a sealing wheel 42 according to
an embodiment of the invention, starting from a config-
uration wherein a sealing assembly 46 receives a first
wrapping sheet 1 containing the item P from the forming

wheel 10, by closing the abutment assembly 50 around
the annular flange 4. Then, the sealing head 48, which
has been previously supplied with the sealing element S
(in the illustrated example, a second wrapping sheet 2 in
the formof a disc), presses the sealing element S against
the abutment assembly 50, applying heat to the second
sheet 2 until sealing it to the flange 4 of the first sheet 1.
[0054] As an alternative or in combination with the
embodimentsdescribedand illustratedabove, a finishing
station 52 may be provided, preferably positioned down-
stream of the sealing station 42 and comprising a finish-
ing wheel 54 configured to receive (preferably, from the
sealing wheel 44) the sealed wrappings containing the
respective items, and/or a delivery device 56, adapted to
delivery cups 3 and preferably cooperating with the fin-
ishing wheel 54 to apply and mutually integrally secure
said cups 3 to said sealed wrappings.
[0055] Preferably, the finishing wheel 54 comprises a
plurality of peripheral gripping assemblies 58, arranged
on the finishing wheel 54 in angularly spaced positions.
Each peripheral gripping assembly 58 is configured to
receive from the sealing station 42 and hold a sealed
wrapping having an Ω-shaped form, so that the annular
flange 4 of the sealed wrapping is exposed outward from
the finishingwheel 54. In this case, the dispensing device
56 is configured to dispense the paper cups 3 so that the
flat bottom surface 5 of each paper cup 3 adheres to a
respective annular flange 4 of a sealed wrapping.
[0056] The finishing station 52 may further comprise a
squashingmeans60cooperatingwith the finishingwheel
54 upstream of the delivery device 56, such squashing
means 60 comprises a concave portion facing the finish-
ing wheel 54 and is movable between a radially distal
position with respect to the finishing wheel 54 and a
radially proximal position with respect to the finishing
wheel 54. The squashing means 60 cooperates with
the forming wheel 10 so that, when a peripheral gripping
assembly 58 carrying a sealed wrapping is aligned with
said concave portion, the squashing means 60 is in the
radially proximal position to the finishingwheel 54, and its
concave portion imparts a deformation to the annular
flange of the sealed wrapping (as exemplarily illustrated
in Figure 4M). Subsequently, a cup 3 may be applied to
the sealed wrapping, adhering it to the annular flange 4
deformed by the squashing means 60 (as exemplarily
illustrated in Figure 4N).
[0057] According to a further aspect of the invention, a
method for producing a wrapping defining a cavity sui-
table for containing an item may comprise the steps of
providing an apparatus according to any of the embodi-
ments described above; continuously feeding wrapping
sheets to respective holding members 20 on the forming
assemblies of the rotating forming wheel 10; in a condi-
tion wherein a forming seat 14, due to the rotation of the
forming and drawing wheels 10, 16, is positioned facing
and coaxial with a respective drawingmember 22, trans-
ferring the wrapping sheet by relative movement of the
forming seat 14 with respect to the drawing member 22,
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so that said drawing member 22 inserts into the forming
seat 14 and draws the wrapping sheet.
[0058] According to an embodiment, an apparatus or
method according to the present invention is configured
or implemented so as to produce at least 400 packages/-
min (more preferably, at least 800 packages/min). In-
deed, an apparatus or method configured or implemen-
ted according to the invention enables achieving high
production volumes due to optimized operating modes
and an improved machine architecture.
[0059] Although the apparatus according to the inven-
tion has been described with reference to the implemen-
tation example wherein the forming device 10, the draw-
ing device 16, the conveyor device 24, the sealing station
42, and the finishing station 52 cooperate with one an-
other to obtain a packaging wrapping of the type illu-
strated in Fig. 2, it is understood that the wrapping con-
figuration in Fig. 2 is not binding, as other final or inter-
mediate configurations are possible. Thus, the forming
device 10 and the drawing device 16 may be used to
obtain a shapedwrappingmade fromasingle open sheet
including the item, as resulting from the combined use of
the forming device 10 and the drawing device 16 as
defined in claim 1.
[0060] The sealing station 42, as defined in claims 13
or 13 and 14, may be used independently and thus not
necessarily downstream of and in cooperation with a
forming wheel 10 but in cooperation with feeding means
feeding the pre-shaped wrapping sheets (cup-shaped or
Ω-shaped) including an item in their cavity, the wraps are
not necessarily obtainable using the forming wheel 10, to
apply a sealing element to themouth of such a wrapping.
Similarly, a finishing station 52, as defined in claims 19 or
19 and 20, may be used independently and thus not
necessarily in cooperation with a sealing station as de-
fined in claims 13 or 13 and 14 but in cooperation with
feeding means, preferably wheel-based, that feed a
wrapping, such as the one illustrated in Figure 4L, for
applying a paper cup to the base of such a wrapping.
[0061] Likewise, the conveyor device 24, as defined in
claim 1, may be used not necessarily in combination with
a forming wheel 10 associated with a drawing device 16
(as defined in claim 1), but in combination with a forming
wheel provided with assemblies wherein a pre-shaped
wrapping sheet is present.
[0062] Various aspects and embodiments of an appa-
ratus and method for packaging items according to the
invention havebeendescribed. It is understood that each
embodiment may be combined with any other embodi-
ment. Furthermore, the invention is not limited to the
described embodiments but may be modified within
the scope defined by the appended claims.

Claims

1. An apparatus for the continuous packaging of items
with a respective wrapping sheet, comprising:

- a forming wheel (10), continuously rotating
around its own axis of rotation, comprising a
plurality of peripheral forming assemblies (12),
articulated to the formingwheel (10) in angularly
spaced positions and oscillating around an axis
parallel to the axis of rotation of the wheel, each
formingassembly (12) comprisingaseat (14) for
forming the wrapping sheet in a configuration
adapted to receive the item,
- a drawing wheel (16), continuously rotating
around an axis of rotation parallel to the axis
of rotation of the forming wheel (10), comprising
a plurality of peripheral drawing assemblies
(18), articulated to the drawing wheel (16) in
angularly spacedpositions andoscillating about
an axis parallel to the axis of rotation of the
drawing wheel (16),

each drawing assembly (18) comprising a wrapping
sheet holding member (20) and a punch drawing
member (22), at least one of said wrapping sheet
holding member (20) and punch drawing member
(22) beingmovablewith respect to theotherbetween
a passive configuration, wherein the punch drawing
member (22) avoids protruding radially from the
holding member (20), and an active configuration,
wherein the punch drawing member (22) protrudes
radially from the holding member (20), said drawing
wheel (16) being driven in rotation in a direction
opposite to the direction of rotation of the forming
wheel (10) and cooperating with the forming wheel
(10) in such a way that the rotational movement of
each wheel, in combination with the oscillatory
movement of the respective drawing and forming
assemblies (12, 18), leads periodically a forming
seat (14) to a position facing and coaxial with a
drawing member (22), wherein, in said coaxial posi-
tion, the wrapping sheet is transferred onto the form-
ing seat (14) and the drawing member (22) is in the
active configuration for drawing the sheet inside said
seat (14),

- a conveyor device (24) for the items to be
packaged, cooperating with the forming wheel
(10) to insert the item in a respective drawn
sheet following its forming; and
- a sealing station (42), arranged downstream of
the formingwheel (10) and configured to receive
from the formingwheel (10) thewrapping sheets
containing the respective items and applying to
said respective wrapping sheets sealing ele-
ments (S) able to define, together with said
wrapping sheets, respective closed cavities
containing the items.

2. The apparatus according to claim 1, wherein the
holding member (20) of the wrapping sheet can be
moved along its axis between said active and pas-
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sive configurations.

3. The apparatus according to claim 1 or 2, wherein
each peripheral forming assembly (12) comprises a
guide and ejection member (15), comprising a head
(15a) counter-shaped to an axial end portion of the
punch drawing member (22), said head of the guide
and ejection member being carried by a plunger
(15b) slidably received in the respective forming seat
(14) of the wrapping sheet.

4. The apparatus according to any of the preceding
claims,wherein the forming seat (14) of thewrapping
sheet is carried by the respective peripheral forming
assembly (12) in a translatablemanner along its own
axis.

5. The apparatus according to any of the preceding
claims, wherein the forming assemblies (12) and/or
the drawing assemblies (18) are oscillatable with
respect to the corresponding forming wheels (10)
and/ordrawingwheels (16) bymeansof primarycam
mechanisms (26).

6. The apparatus according to claim 5, wherein each
primary cam mechanism (26) comprises a primary
rod (28) having a first end fixed to the respective
assembly (12, 18) and a second end hinged to a
primary roller (30) which engages a primary guide
(32) on the respective wheel (10, 16) having a vari-
able profile in the radial direction of the wheel.

7. The apparatus according to any of the preceding
claims, wherein the wrapping sheet holding mem-
bers (20) and/or the punch drawing members (22)
and/or the guiding andejectionmembers (15) and/or
the seats (14) for forming the wrapping sheet are
radially extractable and retractable with respect to
the corresponding forming wheels (10) and/or draw-
ing wheels (16) by means of secondary cam me-
chanisms (34).

8. The apparatus according to claim 7, wherein each
secondary cam mechanism (34) comprises a sec-
ondary rod (36) having a first end hinged to the
respective assembly (12, 18) and a second end
hinged to a secondary roller (38) which engages a
secondary guide (40) on the respective wheel (10,
16) having a variable profile in the radial direction of
the wheel (10, 16), said secondary rod (36) being
furthermore connected to a respective holdingmem-
ber (20) of the wrapping sheet or to a drawing mem-
ber (22) or to a forming seat (14) in a point between
said ends, so that the oscillatory motion of the sec-
ondary rod (36) produces a translation of the holding
member (20) or drawing member (22) or of the
forming seat (14) along their respective axes.

9. The apparatus according to any of the preceding
claims, wherein each holding member (20) of the
wrapping sheet comprises a holding head (21a),
carried by a tubular body (21b) wherein the respec-
tive drawing member (22) is coaxially received and
shaped as an annular flange protruding radially from
the respective drawingwheel (16), said holdinghead
(21a) including an outer surface adapted to come
into contact with a respective wrapping sheet.

10. The apparatus according to claim 9, wherein the
holding head (21a) of each holding member (20)
of the wrapping sheet is connected or connectable
to a pneumatic suction source so as to hold the
respective wrapping sheet adhered by suction to
the respective outer surface.

11. The apparatus according to any of the preceding
claims, wherein each forming seat (14) of the wrap-
ping sheet comprises a diaphragm device (17) con-
figured to radially necking the wrapping sheet when
the product has been introduced into the respective
drawn sheet.

12. The apparatus according to any of the preceding
claims, wherein each forming seat (14) for the wrap-
ping sheet has a substantially "U"-shaped section
and a bottom portion shaped like a hemispherical
cap.

13. The apparatus according to any of the preceding
claims, wherein each punch drawing member (22)
has an axial end counter-shaped to a bottom portion
of a respective forming seat (14).

14. The apparatus according to claim 13, wherein said
axial end has an ogive or semi-elliptical configura-
tion.

15. The apparatus according to any of the preceding
claims, wherein the peripheral forming assemblies
(12) and/or the peripheral drawing assemblies (18)
are oscillatable around the corresponding axes par-
allel to the rotation axes of the respectivewheels (10,
16) in an angular range between 5° and 50°.

16. The apparatus according to any of the preceding
claims, wherein the conveyor device (24) comprises
a plurality of containment seats (25a), suitable for
transporting respective items, and one or more mo-
vable ejectors (25b), associatedwith respective con-
tainment seats (25a) and configured to push the
items towards the respective forming seats (14) of
the peripheral forming assemblies (12), when said
containment seats (25a) of the conveyor (24) face
onto said forming seats (14).

17. The apparatus according to any of the preceding
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claims, wherein the sealing station (42) comprises a
sealing wheel (44), arranged downstream of the
forming wheel (10) and continuously rotating around
an axis of rotation parallel to the axis of rotation of the
drawing wheel (16), the sealing wheel (44) compris-
ing a plurality of angularly spaced peripheral sealing
assemblies (46), each including a sealing head (48),
radially movable relative to the sealing wheel (44)
and comprising an exposed surface configured to
receive respective sealing elements (S), and an
abutment assembly (50) suitable for providing an
abutment to the sealing head (48), the sealing head
(48) and the abutment assembly (50) beingmovable
from a mutually spaced configuration, wherein the
abutment assembly (50) is in a position suitable for
allowing the loading-removal of a wrapping on the
sealinghead (48), andacloseconfiguration,wherein
the sealing head (48) is configured to apply the
sealing member to the respective wrapping sheet,
the sealing station (42) further comprising a device
for delivery the sealing elements (S), adapted to feed
said sealing elements (S) to the respective sealing
heads (48) before the corresponding sealing assem-
blies (46) receive the respective wrapping sheets
containing the items leaving the drawing wheel (16).

18. The apparatus according to claim 17, wherein the
sealingelements (S) are configuredas secondwrap-
ping sheets, and wherein each sealing head (48)
comprises a welding device adapted to come into
contact with, support a, and transmit heat until a
predetermined welding temperature is reached to
a second wrapping sheet, so that the two wrapping
sheets are interposedbetween the sealing head (48)
and the abutment assembly (50), and heat-sealed
alonga sealing region that surrounds, at least in part,
the cavity containing the item.

19. The apparatus according to any of the preceding
claims, comprising a finishing station (52), arranged
downstream of the sealing station (42) and compris-
ing a finishing wheel (54) configured to receive from
the sealingwheel (44) the sealedwrappings contain-
ing the respective items, and a delivery device (56),
suitable for deliveringcup-shapedcontainers (3) and
cooperatingwith thefinishingwheel (54) toapplyand
make said cup-shaped containers (3) mutually inte-
gral with said sealed wrappings.

20. The apparatus according to claim 19, wherein the
finishing wheel (54) comprises a plurality of periph-
eral gripping assemblies (58), arranged on the fin-
ishingwheel (54) in angularly spacedpositions, each
of said peripheral gripping assemblies (58) being
configured to receive from the sealing station (42)
and hold a sealedwrapping havinganΩ shape, such
that the annular flange of the sealed wrapping is
exposed to the outside of the finishing wheel (54),

the delivery device (56) being configured to deliver
the cup-shaped containers (3) such that the bottom
planar face of each cup-shaped container (3) ad-
heres to a respective annular flange of a sealed
wrapping.

21. The apparatus according to claim 20, comprising a
squashingmeans (60) cooperating with the finishing
wheel (54) upstream of the delivery device (56), said
squashingmeans (60) comprising a concave portion
facing the finishing wheel (54) and being movable
between a position radially distal with respect to the
finishing wheel (54) and a position radially proximal
with respect to the finishing wheel (54), the squash-
ing means (60) cooperating with the forming wheel
(10) in such a way that, when a peripheral gripping
assembly (58) carrying a sealed wrapping is aligned
with said concaveportion, the squashingmeans (60)
is in the position radially proximal to the finishing
wheel (54) and the relative concave portion impres-
ses a deformation to the annular flange of the sealed
wrapping.

22. A method of producing a wrapping defining a cavity
adapted to include an item, comprising the steps of:

a) providing an apparatus according to any of
claims 1 to 16;
b) continuously feeding wrapping sheets to re-
spective holding members on the forming as-
semblies of the rotating forming wheel (10);
c) in a condition wherein a forming seat (14) is,
by virtue of the forming and drawing wheels (10,
16) rotation, in position facing and coaxial with a
respective drawing member (22), transferring
the wrapping sheet by relative movement of
the forming seat (14) with respect to the drawing
member (22), so that said drawingmember (22)
is inserted into the forming seat (14) and draws
the wrapping sheet;
d) inserting the item in a respective drawn sheet
following its forming; and
e) transferring the wrapping sheets containing
the respective items from the formingwheel (10)
to the sealing station (42) and applying to said
wrapping sheets respective sealing elements
(S) adapted to define, together with said wrap-
ping sheets, respective closed cavities contain-
ing the items.

23. The method according to claim 22, wherein step c)
comprises the sub-steps of:

c1) rotating the forming anddrawingwheels (10,
16) in opposite directions;
c2) further rotating, with respect to the respec-
tive wheels (10, 16) and in a direction being the
same as the direction of rotation of the latter, the
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forming and drawing assemblies (12, 18) up-
stream of the line joining the centers of said
forming and drawing wheels (10, 16), up to
the complete alignment of the axes of a drawing
member (22) with a corresponding forming seat
(14);
c3) axially retracting the holding member (20) of
the wrapping sheet and/or axially extracting the
punch drawing member (22) with respect to the
corresponding drawing assembly (18), until at
least a partial interpenetration between the
drawing member (22) and the corresponding
forming seat (14); and
c3) further rotating the forming and drawing
assemblies (12, 18), relative to the respective
wheels (10, 16), in a direction opposite to the
direction of rotation of the latter, in such away as
to maintain the alignment condition of the axes
of the drawing member (22) and of the corre-
sponding forming seat (14) until the drawing
member (22) has reached the maximum pene-
tration depth into the corresponding forming
seat (14) and then was at least partially ex-
tracted.

24. The method according to claim 23, wherein step c3)
is carried out in such a way that the alignment con-
dition of the axes of the drawing member (22) and of
the corresponding forming seat (14) is maintained,
by rotating the drawing and forming assemblies (12,
18) in a direction opposite to the direction of rotation
of the respective wheels (10, 16), until the profile of
the drawing member (22) becomes tangent to an
edge or to an inlet section of the corresponding
forming seat (14).

25. The method according to any of claims 22 to 24,
further comprising the steps of:

f) providing an apparatus according to any of
claims 17 to 21; and
g) transferring the sealed wrapping containing
the respective items from thesealingstation (42)
to the finishing wheel (54), and delivering cup-
shaped containers (3) to the finishingwheel (54)
in such a way as to apply and mutually make
integral saidcup-shapedcontainers (3)with said
sealed wrappings.
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