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(54) MACHINE AND METHOD TO AUTOMATICALLY PACK PRODUCTS, ESPECIALLY 
SMALL-SIZE, INTO BOXES, PREFERABLY POCKETABLE

(57) Machine and method to make boxes (11) each
starting from a shaped sheet (10) and to automatically
pack products (A) in each of said boxes (11) during the
production of the latter. The machine (12) comprises a
first rotating member (51) provided with a plurality of first
radial support elements (58) and a second rotating mem-

ber (52) provided with a plurality of second radial support
elements (91). A transfer device (87) is provided to trans-
fer, in a selective and synchronized manner, each
shaped sheet (10) from the first rotating member (51) to
the second rotating member (52).
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Description

FIELD OF THE INVENTION

[0001] The field of application of the present invention
is that of machines to automatically pack products, es-
pecially small ones, such as for example tobacco-based
products such as capsules, cartridges or suchlike, or
pharmaceuticals or other, in boxes preferably of pocket-
able size such as for example boxes for cartridges for
vaporizers or inhalers for example of tobacco or other
substances (so-called cartomizers), or for components
of traditional cigarettes or electronic cigarettes, or boxes
of medicines packed in blister packs or suchlike.

BACKGROUND OF THE INVENTION

[0002] In the field of automatic packing machines, sev-
eral machines and various methods are known to auto-
matically pack products, especially small ones, such as
for example tobacco-based products such as capsules,
cartridges or suchlike, or pharmaceutical products or oth-
er, in boxes preferably of pocketable size, such as for
example boxes for cartridges for vaporizers or inhalers
for example of tobacco or other substances (so-called
cartomizers), or for components of traditional cigarettes
or electronic cigarettes, or boxes of medicines packed in
blister packs or suchlike.
[0003] One of these known machines, and the associ-
ated method, are disclosed in the Italian patent applica-
tion for industrial invention MI2015A000292 filed on
26.02.2015 in the name of the Applicant.
[0004] This known machine comprises a wheel for
transferring shaped sheets, known as blanks, from an
input station to an output station, between which a de-
terminate transfer path develops. In an intermediate po-
sition between the input station and the output station,
there is a pre-bending and folding station with which a
device for working the blanks is associated, which com-
prises a single-body structure in which there are several
pre-bending, pre-folding and complete folding members.
[0005] This known machine, although it represents an
innovation with respect to the prior art of previously
known machines, has limits with regard to productivity,
because all the different and complex folding operations
or steps must be performed and executed sequentially
on or in association with the single wheel.
[0006] Another known packing machine is described
in the patent application US-A-4,548,019. The packing
machine described in this document comprises a first
wheel and a second wheel which feed a wrapper intended
to form a packet. Various folding and gluing stations are
associated with the wheels, and work in succession on
the wrapper to progressively form said packet.
[0007] This machine also has significant limits be-
cause it has a very complicated structure, and is also
bulky and expensive.
[0008] There is therefore a need to perfect a machine

and a corresponding method that allow to automatically
make boxes, preferably pocket-sized, to automatically
pack products, especially small ones, into preferably
pocketable boxes, which can overcome at least one of
the disadvantages of the state of the art.
[0009] In particular, one purpose of the present inven-
tion is to provide a machine and perfect a method that
allow to automatically produce boxes, preferably pocket-
sized, starting from shaped flat sheets, and to pack in
them products of a size suitable for that of the boxes,
before the complete closure of the latter, in which a high
hourly production can be obtained, and at the same time
in which both the machine and the method, are reliable,
safe and economically advantageous.
[0010] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.
[0011] Other limitations and disadvantages of conven-
tional solutions and technologies will be clear to a person
of skill after reading the remaining part of the present
description with reference to the drawings and the de-
scription of the embodiments that follow, although it is
clear that the description of the state of the art connected
to the present description must not be considered an ad-
mission that what is described here is already known
from the state of the prior art.

SUMMARY OF THE INVENTION

[0012] The present invention is set forth and charac-
terized in the independent claims, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.
[0013] In accordance with the above purposes, em-
bodiments described here concern a machine to make
boxes each starting from a shaped sheet with at least a
plurality of walls and fins and to automatically pack prod-
ucts in each of the boxes, during the production of the
latter.
[0014] According to one embodiment, the machine
comprises at least a first rotating member provided with
a plurality of first radial support elements, each of which
is configured to support and temporarily hold at least one
part of the shaped sheet during the rotation of the first
rotating member, passing through a first plurality of radial
working positions, in order to cooperate with first folding
means associated with the first rotating member and con-
figured to fold at least some of the walls and fins of the
shaped sheet.
[0015] Moreover, the machine comprises a second ro-
tating member provided with a plurality of second radial
support elements each of which is configured to support
and temporarily hold, during the rotation of the second
rotating member, the shaped sheet after the latter has
been partly folded by the first folding means. Moreover,
the second rotating member is configured to move into
a second plurality of radial working positions in order to
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cooperate with associated second folding means, con-
figured to make other folds on the walls and fins of the
shaped sheet. Transfer means are provided to transfer
in a selective and synchronized manner each shaped
sheet from the first rotating member to the second rotat-
ing member.
[0016] According to another embodiment, the first ra-
dial support elements each comprise a mandrel of the
rigid type, with substantially the shape of a parallelepiped
with sizes corresponding to those of the inside of each
of the boxes, so that the shaped sheet can fold resting
on the external surfaces of the mandrel, without deform-
ing.
[0017] According to another embodiment, the second
radial support elements each comprise a container that
defines a cavity with substantially the shape of a paral-
lelepiped with sizes corresponding to those of the outside
of each of the boxes, so that said other folds can be made
on the shaped sheet and so that during the shaping step
at least one of the products can be inserted inside each
of the boxes, before each of the boxes is completed and
closed.
[0018] According to yet another embodiment, the first
rotating member comprises a first wheel rotating around
a first axis of rotation and the second rotating member
comprises a second wheel rotating around a second axis
of rotation, parallel to the first axis of rotation. Moreover
a connection plane passing through the two axes of ro-
tation defines both a determinate radial working position
of each of the first radial support elements, and also a
determinate radial working position of each of the second
radial support elements.
[0019] In accordance with another embodiment, the
determinate radial working position of each of the first
radial support elements corresponds to a final working
position of the latter, and the determinate radial working
position of each of the second radial support elements
corresponds to an initial working position of the latter.
[0020] According to another embodiment, transfer
means are disposed in correspondence with the first con-
nection plane between the first wheel and the second
wheel.
[0021] In one embodiment, the transfer means are con-
figured to transfer the shaped sheet from the first wheel
to the second wheel along the connection plane. In other
words, the transfer means are configured to transfer the
shaped sheet between the first wheel and the second
wheel in a radial direction that extends between said axes
of rotation.
[0022] In accordance with another embodiment, the
machine also comprises a plurality of presser members
mounted on the first rotating member and each associ-
ated with one of the first radial support elements in order
to selectively press a part of the shaped sheet against a
surface of the corresponding radial support element.
[0023] According to another embodiment, the first fold-
ing means comprise a first plurality of folding devices
mounted in fixed positions on a support frame of the ma-

chine and associated with the first plurality of radial work-
ing positions of the first radial support elements.
[0024] In accordance with another embodiment the
second folding means comprise a second plurality of fold-
ing devices mounted in fixed positions on the support
frame of the machine and associated with the second
plurality of radial working positions of the second radial
support elements.
[0025] According to another embodiment, the machine
also comprises spreading means associated with the
second rotating member and configured to temporarily
spread one part of the fins of the shaped sheet before
the introduction of at least one of the products into each
of the boxes during the production step.
[0026] In accordance with another embodiment, the
machine also comprises gluing means, associated both
with the first rotating member and also with the second
rotating member and configured to selectively inject glue
onto determinate parts of the shaped sheet in association
with the first and second folding means.
[0027] Other embodiments concern a method to make
boxes each starting from a shaped sheet with at least a
plurality of walls and fins, and to automatically pack prod-
ucts in each of the boxes during their production.
[0028] According to one embodiment, the method
comprises at least a first sequence of folding steps in
which a first rotating member is used, rotatable around
a first axis of rotation and provided with a plurality of first
radial support elements each of which is configured to
support and temporarily hold at least one part of the
shaped sheet during the rotation of the first rotating mem-
ber, passing through a first plurality of radial working po-
sitions, in order to cooperate with first folding means as-
sociated with the first rotating member configured to fold
at least some of the walls and fins of the shaped sheet.
[0029] The method also comprises a second sequence
of folding steps performed by a second rotating member
rotatable around a second axis of rotation parallel to the
first axis of rotation and provided with a plurality of second
radial support elements, each of which is configured to
support and temporarily hold, during the rotation of the
second rotating member, the shaped sheet after the latter
has been partly folded by the first folding means during
the first sequence of folding steps. The second sequence
of folding steps provides that the second rotating member
moves into a second plurality of radial working positions
in order to cooperate with associated second folding
means configured to make other folds on the walls and
fins of the shaped sheet. Moreover, the selective and
synchronized transfer of the shaped sheet from the first
rotating member to the second rotating member by trans-
fer means is provided. A connection plane is also provid-
ed, passing through the two axes of rotation, that defines
both a determinate radial working position of each of the
first radial support elements, and also a determinate ra-
dial working position of each of the second radial support
elements.
[0030] According to embodiments described here, the
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present method provides to transfer the shaped sheet
from the first rotating member to the second rotating
member along the connection plane. In other words, the
method provides to transfer the shaped sheet from the
first rotating member to the second rotating member in
a radial direction of the rotating members defined by the
connection plane.
[0031] Some embodiments also concern a box con-
taining products obtained by a method as in the present
description, starting from a shaped sheet with at least a
plurality of walls and fins.
[0032] These and other aspects, characteristics and
advantages of the present disclosure will be better un-
derstood with reference to the following description,
drawings and attached claims. The drawings, which are
integrated and form part of the present description, show
some forms of embodiment of the present invention, and
together with the description, are intended to describe
the principles of the disclosure.
[0033] The various aspects and characteristics de-
scribed in the present description can be applied individ-
ually where possible. These individual aspects, for ex-
ample aspects and characteristics described in the spec-
ification or in the attached dependent claims, can be the
object of divisional applications.
[0034] It is understood that any aspect or characteristic
that is discovered, during the patenting process, to be
already known, shall not be claimed and shall be the ob-
ject of a disclaimer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] These and other characteristics of the present
invention will become apparent from the following de-
scription of some embodiments, given as a non-restric-
tive example with reference to the attached drawings
wherein:

- fig. 1 is a plan view of a shaped sheet, also called
blank, that defines the flat development of a box of
pocketable size, schematized in fig. 2, in which to
automatically pack products of small sizes, by means
of a machine and/or using a method according to the
present invention;

- fig. 2 is a three-dimensional view of a box made with
the shaped sheet in fig. 1;

- fig. 3 is a front view of a machine according to the
present invention;

- fig. 4 is an enlarged detail of the machine in fig. 3;
- fig. 5 is a detail of the machine in fig. 3, more enlarged

than that in fig. 4;
- fig. 6 is another detail of the machine in fig. 3 on the

same enlarged scale as that in fig.5;
- fig. 7 is another detail of the machine in fig. 3 on a

smaller enlarged scale than that in figs. 5 and 6;
- fig. 8 is yet another detail of the machine in fig. 3 on

a smaller enlarged scale than that in fig. 7;
- fig. 9 is a perspective and schematic view of the

shaped sheet in fig. 1 with its internal surface facing
upward and in an initial position, before the folding
steps by the machine in fig. 3 have been started;

- fig. 10 is a perspective and schematic view of the
shaped sheet in fig. 1 after a first folding step;

- fig. 11 is a perspective and schematic view of the
shaped sheet in fig. 1 after a second folding step;

- fig. 12 is a perspective and schematic view of the
shaped sheet in fig. 1 after a third folding step;

- fig. 13 is a perspective and schematic view of the
shaped sheet in fig. 1 after a first gluing step;

- fig. 14 is a perspective and schematic view of the
shaped sheet in fig. 1 after a fourth folding step;

- fig. 15 is a perspective and schematic view of the
shaped sheet in fig. 1 after a fifth folding step;

- fig. 16 is a perspective and schematic view of the
shaped sheet in fig. 1 after a sixth folding step;

- fig. 17 is a perspective and schematic view of the
shaped sheet in fig. 1 after a seventh folding step;

- fig. 18 is a perspective and schematic view of the
shaped sheet in fig. 1 after a second gluing step;

- fig. 19 is a perspective and schematic view of the
shaped sheet in fig. 1 after an eighth folding step;

- fig. 20 is a perspective and schematic view of the
shaped sheet in fig. 1 after a third gluing step;

- fig. 21 is a perspective and schematic view of the
shaped sheet in fig. 1 after a spreading step of the
parts at the sides of the access aperture to the box
being formed;

- fig. 22 is a perspective and schematic view of the
shaped sheet in fig. 1 after an introduction step, dur-
ing which a product is inserted into the box being
formed;

- fig. 23 is a perspective and schematic view of the
shaped sheet in fig. 1 after a ninth folding step, to
begin to close the box with the product inside;

- fig. 24 is a perspective and schematic view of the
shaped sheet in fig. 1 after a tenth folding step, to
continue to close the box with the product inside,
folding a first part of a lateral wall;

- fig. 25 is a perspective and schematic view of the
shaped sheet in fig. 1 after an eleventh folding step,
to continue to close the box with the product inside,
folding a second part of a lateral wall in fig. 24;

- fig. 26 is a perspective and schematic view of the
shaped sheet in fig. 1 after a fourth gluing step to
glue together the two parts of the lateral wall in fig.
24 and to seal the box with the product inside;

- fig. 27 is a perspective and schematic view of a com-
pleted and closed box, after a twelfth and final folding
step, made with the shaped sheet in fig. 1 and into
which the packed product is inserted.

[0036] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is un-
derstood that elements and characteristics of one em-
bodiment can conveniently be incorporated into other
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embodiments without further clarifications.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0037] We shall now refer in detail to the various em-
bodiments of the present invention, of which one or more
examples are shown in the attached drawings. Each ex-
ample is supplied by way of illustration of the invention
and shall not be understood as a limitation thereof. For
example, the characteristics shown or described inso-
much as they are part of one embodiment can be adopted
on, or in association with, other embodiments to produce
another embodiment. It is understood that the present
invention shall comprise all such modifications and var-
iants.
[0038] Before describing these embodiments, we must
also clarify that the present description is not limited in
its application to details of the construction and disposi-
tion of the components as described in the following de-
scription using the attached drawings. The present de-
scription can provide other embodiments and can be ob-
tained or executed in various other ways. We must also
clarify that the phraseology and terminology used here
is for the purposes of description only, and cannot be
considered as limitative.
[0039] We must clarify that in the present description
and in the claims the terms high, low, vertical, horizontal,
upper, lower, right, left, external and internal, with their
declinations, have the sole function of illustrating the
present invention better with reference to the drawings,
and must not be used in any way to limit the scope of the
invention itself, or the field of protection as defined by the
claims. For example, the term horizontal is intended to
mean a plane that can be both parallel to the line of the
horizon and also sub-horizontal, that is inclined, even by
several degrees, for example up to 15°, compared to the
line of the horizon.
[0040] With reference to fig. 1, a shaped sheet 10,
which defines the plane development of a pocket-sized
parallelepiped box 11 (fig. 2), in which to automatically
pack small products such as for example cartridges for
vaporizers or inhalers for example of tobacco or other
substances (so-called cartomizers), or for components
of traditional cigarettes or electronic cigarettes, medicine
capsules or suchlike, by means of a machine 12 (fig. 3)
according to the present invention, comprises a front wall
13 (figs. 1 and 2), with a substantially rectangular shape,
for example 55 mm by 95 mm, in which a substantially
rectangular window 14 is made and provided with a trans-
parent film. The shaped sheet 10 also comprises a part,
in particular a rear wall 15, with sizes equal to those of
the front wall 13, a first lateral wall 16 with, for example,
a width of 15 mm, disposed between the two walls 13
and 15 and connected to the latter by a first pre-creasing
17 and, respectively, by a second pre-creasing 18, which
are configured to define the left lateral edges of the box
11 (fig. 2), and the first and second parts, or walls, 27a,
27b (fig. 1), which, when overlapped as described in de-

tail hereafter, define a second lateral wall 27, opposite
the first lateral wall 16 of the box 11 (fig.2).
[0041] The shaped sheet 10 also comprises a lower
wall 19 (fig. 1) connected to the rear wall 15 by a third
pre-creasing 20 and a first fin 21 connected to the lower
wall 19 by a fourth pre-creasing 22. The pre-creasings
20 and 22 are configured to define the lower edges of
the box 11 (fig. 2).
[0042] The shaped sheet 10 also comprises an upper
wall 23 (fig. 1) connected to the rear wall 15 by a fifth pre-
creasing 24 and a second flap 25 connected to the upper
wall 23 by a sixth pre-creasing 26. The pre-creasings 24
and 26 are configured to define the upper edges of the
box 11 (fig. 2). The first part 27a (fig. 1) that defines the
second lateral wall 27 of the box 11 (fig. 2) is connected
to the rear wall 15 by a seventh pre-creasing 28 and the
second part 27b (fig. 1) that defines the second lateral
wall 27 (fig. 2) is connected to the front wall 13 by an
eighth pre-creasing 29. The second side 27b (fig. 1) of
the second lateral wall 27 (fig. 2) is in turn divided by
some die-cuts to form a central flap 27b-c (fig. 1) and two
side flaps 27b-1. The first part 27a of the second lateral
wall 27 (fig. 2) is centrally provided with a cut 30 (fig. 1)
configured to accommodate a central tooth formed in the
central flap 27b-c, for example after the box 11 has been
opened for the first time by the user.
[0043] The first opening of the box 11 by the user can
be effected by lifting and separating the second part 27b
from the first part 27a of the second wall 27 and thus
opening the front wall 13, which in fact represents the lid
of the box 11, by rotation around the first pre-creasing
17, which thus acts as a hinge. By this action, the die
defining the two lateral flaps 27b-1 is broken, which re-
main glued to the first part 27a of the second lateral wall
27, while the remaining portion of the second part 27b is
pulled and raised by the user as described above.
[0044] A lower fin 31 is connected to the lower part of
the front wall 13 along a lower edge 32, and an upper fin
33 is connected to the upper part of the front wall 13 along
an upper edge 34.
[0045] Furthermore, two first small fins 35 and 36 are
connected to the two smaller sides of the first lateral wall
16 by a ninth pre-creasing 37 located at the bottom and,
respectively, by a tenth pre-creasing 38 located at the
top: they are configured to be folded by 90° toward the
same first lateral wall 16 and glued one to the lower wall
19 and the other, respectively, to the upper wall 23. In
fact, two cuts 39 and 40 are present between the two first
small fins 35 and 36 and, respectively, the wall lower 19
and the upper wall 23.
[0046] A third small fin 41 is connected by an eleventh
pre-creasing 42 to a smaller side of the lower wall 19 (the
one on the left in fig. 1) and is configured to be folded by
90° toward the same lower wall 19 and glued to the lower
part of the first part 27a of the second lateral wall 27. In
fact, a cut 43 is present between the third small fin 41
and the lower part of the first part 27a of the second lateral
wall 27.
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[0047] A fourth small fin 44 is connected by a twelfth
pre-creasing 45 to a smaller side of the upper wall 23
and is configured to be folded by 90° toward the same
upper wall 23 and glued to the upper part of the first part
27a of the second lateral wall 27. In fact, a cut 46 is
present between the third small fin 44 and the upper part
of the first part 27a of the second lateral wall 27.
[0048] The machine 12 (fig. 3) comprises a support
frame 50 configured to be rested on a support plane P1,
consisting, for example, of a floor. On the support frame
50, mounted rotatably, there is a first wheel 51 having a
first axis of rotation X1, for example horizontal, and a
second wheel 52, disposed lower down and having a
second axis of rotation X2 parallel to the first axis of ro-
tation X1.
[0049] Through the first axis of rotation X1 a first work
plane P2 passes, for example horizontal, while through
the second axis of rotation X2 a second work plane P3
passes, parallel to the first work plane P2 and located
lower than the first one, for example at a distance com-
prised between about 800 mm and about 1,000 mm from
the support plane P1, to allow an operator U to operate
on the second work plane P3, standing in safety condi-
tions.
[0050] Between the two axes of rotation X1 and X2 a
connection plane P4 passes which is inclined by an angle
α (fig. 4), for example about 60°, with respect to the sec-
ond work plane P3. The distance between the two axes
of rotation X1 and X2, in the example given here, is about
430 mm.
[0051] The machine 12 also comprises a store 53 (figs.
3, 4 and 5) disposed upstream of the first wheel 51, that
is, on the right of it and slightly higher than the first work
plane P2. The store 53 is configured to keep stacked
vertically, or inclined by about 15° to the right, a plurality
of shaped sheets 10.
[0052] Associated with the bottom of the store 53 there
is a removal device 54 of a known type, for example of
the type described in the Italian patent application for
industrial invention MI2015A000292, mentioned above,
which is configured to take from the bottom one shaped
sheet 10 at a time, position it substantially on the first
work plane P2, or slightly above it, and deliver it to an
associated first translation device 55, also of a known
type. The first translation device 55 is configured to trans-
late the shaped sheet 10 taken from the store 53 toward
the first wheel 51, keeping it parallel to the first work plane
P2.
[0053] The machine 12 also comprises a first conveyor
belt 56 (figs. 3, 4 and 8) disposed upstream of the second
wheel 52, that is, on the left of it and slightly lower than
the second work plane P3. The first conveyor belt 56 is
configured to selectively transport a plurality of products
A (fig. 3) from a loading station, not shown in the draw-
ings, to the second wheel 52 as will be described in detail
below. The movement of the first conveyor belt 56 is in-
dicated by the arrows F1 in figs. 4 and 8.
[0054] The first wheel 51 comprises a plurality of radial

arms 57, of which in the example provided here there are
twelve, each being angularly distant by 30° from the ad-
jacent one.
[0055] In the most peripheral part of each radial arm
57 there is a rigid support member or mandrel 58 (figs.
4, 5, 6 and 7) having an L-shaped cross-section and
shaped so as to define a flat support surface 59 (fig. 5)
and an internal step 60. The flat support surface 59 has
the same size as the rear wall 15 of the shaped sheet
10, which in the example given here is 55 mm by 95 mm.
The thickness of each mandrel 58 is equal to the width
of the first lateral wall 16 of the shaped sheet 10, which
in the example given here is 15 mm. Therefore, each
mandrel 58 has substantially the shape and size of the
inside of the box 11 to be made.
[0056] The first wheel 51 is configured to rotate incre-
mentally, step by step, in a first direction of rotation SR1,
which in this case is counterclockwise, around the first
axis of rotation X1, with angular increases, or steps, of
30°, so that each mandrel 58 can move from an initial
working position in which it is coplanar to the first work
plane P2 and facing toward the first translation device
55, that is, to the right in fig. 3, to a final working position,
in which it is coplanar to the connection plane P4 and
facing toward the second wheel 52, passing from the
other seven working positions, angularly distant by 30°
from each other, so that there are nine working positions
of each mandrel 58. Therefore, each mandrel 58, in the
example given here, has three non-operating positions
between the connection plane P4 and the first work plane
P2, in the direction of rotation SR1, in which there is no
shaped sheet 10 associated therewith.
[0057] On the first wheel 51, in correspondence with
each mandrel 58, there is a pressure member 61 (fig. 5)
having a pressure surface 62 facing toward the flat sup-
port surface 58 of the mandrel 58 and an inclined fin 63
configured to cooperate with the first part 27a of the sec-
ond lateral wall 27 of the shaped sheet 10 and to push it
into the hollow formed by the internal step 60.
[0058] Each pressure member 61 is associated with a
command member of a known type, for example electro-
magnetic, or fluid-dynamic, not shown in the drawings,
but easily conceivable for a person of skill in the art, dis-
posed inside the first wheel 51. The command member
is configured to selectively move the pressure member
61 between an inactive position (shown by dashes in fig.
5), in which the latter is distanced from the corresponding
mandrel 58, to an operating position (shown by continu-
ous lines in fig. 5), in which it presses the internal surface
of the rear wall 15 of the shaped sheet 10 against the flat
support surface 59 of the mandrel 58 and at the same
time, with its inclined fin 63, folds the first part 27a of the
second lateral wall 27 of the shaped sheet 10 by about
45° (first folding step shown schematically in fig. 10). In
particular, each pressure member 61 (fig. 5) is configured
to be taken, in the first folding step, to the operating po-
sition immediately after the rear wall 15 of a shaped sheet
10, with the inner surface facing downward, has been
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disposed by the first translation device 55 above the flat
support surface 59 of the mandrel 58, while the latter is
stationary in its initial working position, and then kept in
said operating position until the mandrel 58 arrives in its
final working position, that is, parallel to the P4 connection
plane and facing toward the second wheel 52, as will be
described in more detail hereafter when the functioning
of the machine 12 is described.
[0059] The machine 12, in correspondence with a first
working position of each mandrel 58, that is, when the
latter is on a first radial plane PR1 passing through the
first axis of rotation X1, which is angularly displaced by
30° in the direction of rotation SR1 with respect to the
first work plane P2, comprises a lifting mechanism 64,
which in turn comprises an arm 65 rotating around a pin
66 attached to the support frame 50. The arm 65 is pro-
vided with a tooth 67 configured to cooperate with the
lower part of the shaped sheet 10. In particular, the arm
65 is commanded by a corresponding command member
of a known type, for example an electric actuator, not
shown in the drawings but easily conceivable for a person
of skill in the art, and is configured to rotate and selectively
carry its tooth 67 from an inactive position (shown by
dashes in fig. 5), in which its tooth 67 is below the first
radial plane PR1, to an operating position (shown by con-
tinuous lines in fig. 5), in which its tooth 67 is above the
same first radial plane PR1 and raises the second part
27b of the second lateral wall 27 of the shaped sheet 10
until it is taken against a curved tile 68, attached on the
support frame 50 (second folding step shown schemat-
ically in fig. 11).
[0060] The machine 12 (fig. 4), in correspondence with
a second working position of each mandrel 58, when the
latter is on the connection plane P4, but on the opposite
side to the wheel 52 (fig. 4), that is, displaced angularly
by 30° in a counterclockwise direction to the first radial
plane PR1, comprises two first gluing devices 69, mount-
ed on the support frame 50, of which only one is visible
in the drawings, being aligned one in front of the other
on the same transverse plane.
[0061] The curved tile 68 (figs. 4 and 5) acts as a folding
member. In fact, with the rotation of 30° of the first wheel
51, which takes each mandrel 58 from the first working
position to the second working position, the tile 68 causes
the folding by 90° of the first lateral wall 16 of the shaped
sheet 10, together with the associated front wall 13 and
second part 27b of the second lateral wall 27 with respect
to the pre-creasing 18, toward the rear wall 15 (third fold-
ing step shown schematically in fig. 12).
[0062] The two gluing devices 69 are of a known type,
for example, of the type able to quickly inject fast-setting
glue C and are configured to inject the glue C on the
external part of the two first small fins 35 and 36 (first
gluing step shown schematically in fig. 13), which are on
opposite sides to the first lateral wall 16 of the shaped
sheet 10 while the latter is stationary against the outer-
most flat surface of the mandrel 58 (fig. 5).
[0063] Associated with the two first gluing devices 69

there is a first folding device 70 (figs. 3, 4 and 5), which
in turn comprises an arm 71 (fig. 6) rotating around a pin
72 attached on the support frame 50 The arm 71 at one
end is provided with a head 73 having a terminal fork
provided with two teeth 74 and 75 distanced from each
other in a transverse direction by a value slightly above
the height of the first lateral wall 16 of the shaped sheet
10, which also corresponds to the width of the mandrel
58 in the transverse direction.
[0064] The first folding device 70 is configured to co-
operate with the two first small fins 35 and 36 of the
shaped sheet 10 and fold them by 90° toward the flanks
of the mandrel 58, that is, toward the same first lateral
wall 16 of the shaped sheet 10 (fourth folding step shown
schematically in fig. 14). In particular, the arm 71 is com-
manded by a corresponding command member of a
known type, for example an electric actuator, not shown
in the drawings, but easily conceivable for a person of
skill in the art, and is configured to selectively rotate and
take the head 73 from an inactive position, in which its
two teeth 74 and 75 are slightly distant from the mandrel
58 (position shown in fig. 6) to a lowered operating posi-
tion, in which the two teeth 74 and 75 are on opposite
sides with respect to the latter and press respectively the
two first small fins 35 and 36 of the shaped sheet 10
against the flanks of the same mandrel 58.
[0065] Furthermore, the machine 12, in correspond-
ence with an angular sector of 60° which extends from
the connection plane P4 to a second radial plane PR2
passing through the first axis of rotation X1, comprises
a first guide and folding device 76 attached to the support
frame 50. The angular sector of 60° comprises a third
and fourth working position of each mandrel 58. The first
guide and folding device 76 comprises in turn a curved
external wall 77 and two lateral walls 78 parallel to each
other, between which the mandrels 58 and the associat-
ed shaped sheets 10 pass with a slight play. The two
lateral walls 78 function as folding elements; in fact, they
are configured to fold by 90° toward the mandrel 58 which
passes between them, on one side the lower wall 19 of
the shaped sheet 10 and the associated first fin 21, and
on the other side the upper wall 23 and the associated
second fin 25 (fifth folding step shown schematically in
fig. 15). In this way, the lower wall 19 is also glued to the
small fin 35 and the upper wall 23 is also glued to the
small fin 36. The function of the external curved wall 77
is to keep the shaped sheet 10 folded and glued as de-
scribed above, counteracting the centrifugal force gen-
erated by the rotation of the first wheel 51.
[0066] Furthermore, the machine 12, in correspond-
ence with a third radial plane PR3 (fig. 6) passing through
the first axis of rotation X1, which is angularly displaced
by 30° in the direction of rotation SR1 with respect to the
second radial plane PR2, and in which each mandrel 58
is in its fifth working position, comprises both a second
folding device 79 and a third folding device 80, which are
different from each other but both of the known type.
[0067] In particular, the second folding device 79 com-
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prises, for example, a pair of lateral arms 81 disposed
on a plane parallel to the third radial plane PR3 and just
above the surface of the mandrel 58 opposite the flat
support surface 59 of the latter. The two lateral arms 81
are pivoted on a pin 82 of a command member 83 at-
tached to the support frame 50. The command member
83 is of a known type and is configured to bring the lateral
arms 81, selectively and together, from an inactive posi-
tion, in which they are distant from the flanks of the man-
drel 58, to an operating position in which they are above
the mandrel 58 so as to fold together the first fin 21 and
the second fin 25 of the shaped sheet 10 by 90° toward
the rear wall 15 and thus make the fins 21 and 25 parallel
to the latter (sixth folding step shown schematically in fig.
16).
[0068] The third folding device 80 comprises, for ex-
ample, an arm 84 (fig. 6) rotating around a pin 85 attached
to the support frame 50. The arm 84 is provided with a
blade 86 configured to cooperate with the front wall 13
of the shaped sheet 10 and push it toward the third radial
plane PR3. The arm 84 is commanded by a correspond-
ing command member, of a known type, for example an
electric actuator, not shown in the drawings, but easily
conceivable for a person of skill in the art, and is config-
ured to rotate and selectively take its blade 86 from an
inactive position, in which the latter is displaced toward
the left, distant from the mandrel 58, to an operating po-
sition, in which the blade 86 is above the latter and pushes
the front wall 13 of the sheet 10 toward the mandrel 58
(seventh folding step shown schematically in fig. 17), thus
taking it above the two fins 21 and 25 just folded by the
second folding device 79. Together with the front wall 13,
the lower fin 31 and the upper fin 33 are also obviously
lowered, as well as the second part 27b of the second
lateral wall 27 of the shaped sheet 10.
[0069] In correspondence with the connection plane
P4 (fig. 7), where each mandrel 58 is in its final working
position, that is, facing toward the second wheel 52, the
machine 12 also comprises a second translation device
87, analogous to the first translation device 55 and
mounted on the support frame 50. The second translation
device 87 is configured to translate the shaped sheet 10,
which is already taking the shape of the box 11, toward
the second wheel 52, keeping it parallel to the connection
plane P4. The translation device 87 therefore transfers
the shaped sheet 10 from the first wheel 51 to the second
wheel 52 in a radial direction.
[0070] "Radial direction" means the direction defined
by those two particular spokes, respectively of the first
wheel 51 and of the second wheel 52, which are aligned
with each other and extend along the connection plane
P4 (as visible in fig. 7, see the line of dots and long dashes
that defines the connection plane P4).
[0071] Two second gluing devices 88, analogous to
the first gluing devices 69, are mounted on the support
frame 50 between the two wheels 51 and 52 in corre-
spondence with the connection plane P4. The two sec-
ond gluing devices 88 are configured to selectively inject

the glue C on the bottom fin 31 and the upper fin 33 of
the shaped sheet 10, and more specifically on the sur-
faces of the latter facing toward the lower wall 19 and
respectively toward the upper wall 23 (second gluing step
shown schematically in fig. 18).
[0072] The second wheel 52 comprises a plurality of
containers, or pockets 91 (fig. 8), of which there are
twelve in the example provided here, each being angu-
larly distant by 30° from the adjacent one.
[0073] Each container 91 comprises two parallel walls
that define a cavity 92 in the form of a parallelepiped, but
open on the smaller sides, and configured to receive the
partially folded shaped sheet 10, as shown above, arriv-
ing from the first wheel 51 and translated by the second
translation device 87. The sizes of each cavity 92 are
substantially the same as those of the box 11 to be made,
which in the example given here are 55 mm x 95 mm x
15 mm.
[0074] The first wheel 52 is also configured to rotate
incrementally, step by step, in synchrony with the first
wheel 51, in a second direction of rotation SR2, which in
this case is also anticlockwise, around the second axis
of rotation X2, with angular increases, or steps, of 30°.
In this way, each container 91 can move from an initial
working position in which it is coplanar with the connec-
tion plane P4 and facing toward the first wheel 51, to a
final working position in which, after a rotation of 300° in
the direction of rotation SR2, is coplanar to the second
work plane P3 and facing toward the left, passing from
nine other intermediate working positions, angularly dis-
tant by 30° from each other. Therefore, each container
91 has eleven working positions and only one non-oper-
ating position, in which there is no shaped sheet 10 or
box 11 inside it, that is, between the second work plane
P3 and the connection plane P4, in the direction of rota-
tion SR2.
[0075] The rotation of the two wheels 51 and 52 is se-
lectively commanded by command members of any
known type and not shown in the drawings, for example,
stepper-type electric motors.
[0076] Furthermore, in correspondence with an angu-
lar sector of 300°, which in the direction of rotation SR2
goes from the connection plane P4 to the second work
plane P3, the machine 12 comprises a second guide and
folding device 93 attached to the support frame 50. The
second guide and folding device 93 in turn comprises
two lateral walls 94 and 95 parallel to each other, between
which the containers 91 and the associated shaped
sheets 10 pass with a slight play. The two lateral walls
94 and 95 function as folding elements; they are config-
ured to fold by 90° toward the cavity 92 of the container
91 that is passing between them, respectively the lower
fin 31 and the upper fin 33 of the shaped sheet 10 (eighth
folding step shown schematically in fig. 19). In this way,
the bottom fin 31, already provided with glue C, is glued
to the lower wall 19 and the upper fin 33, also already
provided with glue C, is glued to the upper wall 23.
[0077] Furthermore, in correspondence with a fourth
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radial plane PR4 (fig. 8) passing through the second axis
of rotation X2 and which is angularly displaced by 60° in
the direction of rotation SR2 with respect to the connec-
tion plane P4, the machine 12 comprises two third gluing
devices 96 mounted on the support frame 50, of which
only one is visible in the drawings, since the two third
gluing devices 96 are aligned one in front of the other on
the same transverse axis X3 parallel to the two axes of
rotation X1 and X2. The two third gluing devices 96 are
also analogous to the first gluing devices 69 and are con-
figured to inject glue C on the external part of the third
small fin 41 and the fourth small fin 44 of the shaped
sheet 10 (third gluing step shown schematically in fig. 20).
[0078] In correspondence with a fifth radial plane PR5
(fig. 8) passing through the second axis of rotation X2
and which is angularly displaced by 30° in the direction
of rotation SR2 with respect to the fourth radial plane
PR4, the machine 12 comprises a spreading device 97
mounted on the support frame 50. The spreading device
97 in turn comprises an arm 98 (figs. 4 and 8) rotating
around a pin 99 attached on the support frame 50. The
arm 98 is provided with a shaped head 100 configured
to cooperate with both the first part 27a and the second
part 27b of the second lateral wall 27, and also with the
two small fins 41 and 44 opposite each other of the
shaped sheet 10 (figs. 1 and 21). The arm 98 is com-
manded by a corresponding command member of a
known type, for example an electric actuator, not shown
in the drawings but easily conceivable for a person of
skill in the art, and is configured to rotate and selectively
take its shaped head 100 from an inactive position in
which the latter is displaced to the left, distant from the
container 91, to an operating position, in which the
shaped head 100 is with its terminal end slightly inside
the box 11 which is being formed with the shaped sheet
10 (fig. 8) in order to spread simultaneously toward the
outside both the first part 27a of the second lateral wall
27, the second part 27b of the second lateral wall 27 and
the third small fin 41 and the fourth small fin 44 (spreading
step shown schematically in fig. 21).
[0079] Furthermore, above the first conveyor belt 56,
near to the second wheel 52, the machine 12 comprises
a third translation device 101 (fig. 8), also analogous to
the first translation device 55 and mounted on the support
frame 50. The third translation device 101 is configured
to translate one product A at a time from the right end of
the first conveyor belt 56 inside the shaped sheet 10,
which is already taking the shape of the box 11, when
the corresponding container 91 is in a fourth working po-
sition, which is displaced angularly by 30° in the direction
of rotation SR2 with respect to the fifth radial plane PR5,
so that the container 91 is coplanar with the second work
plane P3. In substance, the third translation device 101
translates the product A from the first conveyor belt 56
and introduces it inside the box 11 which is being formed
(introduction step shown schematically in fig. 22).
[0080] Moreover, in correspondence with the third
translation device 101, on the support frame 50, a fourth

folding device 102 is mounted, below the first conveyor
belt 56, and a fifth folding device 103, above the first
conveyor belt 56.
[0081] The fourth folding device 102 is substantially
analogous to the second folding device 79 and compris-
es, for example, a pair of lateral arms 104 disposed on
a plane perpendicular to the second work plane P3. The
two lateral arms 104 are pivoted on a pin 105 of a com-
mand member 106 attached to the support frame 50. The
command member 106 is of a known type and is config-
ured to take the two lateral arms 104, selectively and
together, from an inactive position in which they are dis-
tanced from each other to allow the passage of the prod-
uct A from the first conveyor belt 56 inside the shaped
sheet 10, to an operating position in which they are close
to each other, so as to fold together the third small fin 41
and the fourth small fin 44 of the shaped sheet 10, pre-
viously provided with the glue C, by 90° toward the inside,
and thus make the same fins 41 and 44 parallel to the
first lateral wall 16 (ninth folding step shown schemati-
cally in fig. 23).
[0082] The fifth folding device 103 is analogous to the
third folding device 80 and comprises, for example, an
arm 107 rotating around a pin 108 attached on the sup-
port frame 50. The arm 107 is provided with a blade 109
configured to cooperate with the first part 27a of the sec-
ond lateral wall 27 of the shaped sheet 10, which is in an
upwardly spread position, and push it downward until it
is in the vertical position. The arm 107 is commanded by
a corresponding command member of a known type, for
example an electric actuator, not shown in the drawings,
but easily conceivable for a person of skill in the art, and
is configured to rotate and selectively take its blade 109
from an inactive position in which the latter is raised and
distant from the second work plane P3, to an operating
position in which the blade 109 is lowered and folds down-
ward the first part 27a of the second lateral wall 27 of the
shaped sheet 10, which was spread upward (tenth folding
step shown schematically in fig. 24), thus taking it above
the first small fin 41 and the fourth small fin 44 just folded
by the fourth folding device 102. In this way, the third
small fin 41 and the fourth small fin 44, already provided
with glue C, are glued to the first part 27a of the second
lateral wall 27.
[0083] A first circular wall 110 (fig. 8), coaxial to the
second axis of rotation X2, is mounted fixed on the sup-
port frame 50 just below the left part of the second wheel
52 and develops for a circular sector of about 90°, which,
starting from the second work plane P3, in the direction
of rotation SR2, comes to a sixth radial plane PR6, in
which each container 91 is in a seventh working position.
[0084] The function of the first circular wall 110 is to
fold the second part 27b of the second lateral wall 27 of
the shaped sheet 10, which was spread downward (elev-
enth folding step shown schematically in fig. 25), while
the second wheel 52 rotates and takes the corresponding
container 91 from its fourth working position to its seventh
working position.
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[0085] Moreover, on the support frame 50, in corre-
spondence with the end of the first circular wall 110 (fig.
8), substantially on the sixth radial plane PR6, in a fixed
position, a fourth gluing device 111 is mounted, config-
ured to inject glue C between the two parts 27a and 27b
of the second lateral wall 27 of the shaped sheet 10
(fourth gluing step shown schematically in fig. 26) while
the corresponding container 91 is in its seventh working
position.
[0086] A second circular wall 112 (fig. 8), also coaxial
with the second axis of rotation X2, is fixedly mounted
on the support frame 50 just below the right part of the
second wheel 52 and develops for a circular sector of
about 90° which, starting from the sixth radial plane PR6,
in the direction of rotation SR2, arrives at the second
work plane P3.
[0087] The function of the second circular wall 112 is
to keep folded the second part 27b of the second lateral
wall 27 of the shaped sheet 10 so that it is glued to the
first part 27a of the same second lateral wall 27, to com-
plete the construction of the box 11 with the product A
inside (twelfth and last folding step shown schematically
in fig. 27). Between the first circular wall 110 and the
second circular wall 112 there is an opening or interrup-
tion 110a, provided to allow to glue the two parts 27a and
27b, as described in detail below.
[0088] Also on the support frame 50, in correspond-
ence with the end of the second circular wall 112 (fig. 8),
an expulsion device 113 is mounted, configured to se-
lectively expel the box 11 from the corresponding con-
tainer 91 which is in its final working position, coplanar
to the second work plane P3.
[0089] In particular, the expulsion device 113 compris-
es a pair of removal wheels 114, of which only one is
visible in the drawings, since they are aligned one in front
of the other.
[0090] The two removal wheels 114 are configured to
contact the lower fin 31 and the upper fin 33 of the shaped
sheet 10, which now form the upper and lower surface
of the box 11, respectively, and which in this position are
located in correspondence with the lateral apertures of
the cavity 92 of the container 91.
[0091] Each removal wheel 114 is mounted at the up-
per end of a vertical shaft 115 selectively rotatable by
means of a command member 116 of a known type, for
example an electric motor.
[0092] Downstream of the expulsion device 113 there
is a second conveyor belt 117 (fig. 3), configured to con-
vey the boxes 11 already packaged outside the machine
12, in the direction of movement indicated by arrow F2
(fig. 4).
[0093] The various electromechanical components of
the machine 12 are controlled and commanded by a pro-
grammable processor of the known type and not shown
in the drawings, which can be disposed, for example,
inside a compartment 118 (fig. 3).
[0094] The functioning of the machine 12 described
here, which also defines the method to automatically

make the boxes 11, starting from shaped sheets 10, and
to pack inside them the products A, is as follows.
[0095] We will now describe the cycle of a single
shaped sheet 10, although the machine 12 allows to si-
multaneously process a plurality of shaped sheets. In
fact, on the two wheels 51 and 52, there may be present
in the various mandrels 58 and containers 91 up to eight-
een shaped sheets 10, to produce and pack multiple box-
es 11 per hour.
[0096] A shaped sheet 10 is taken from the store 53
(figs. 3, 4 and 5) and translated to the mandrel 58, which
is located on the first work plane P2 and which in the
continuation of the explanation will be called "the mandrel
58". Here, the folding of the first part 27a of the second
lateral wall 27 of the shaped sheet 10 (first folding step
shown schematically in fig. 10) is carried out by the press-
er member 61.
[0097] The first wheel 51 is then rotated by 30° in the
first direction of rotation SR1, thus taking the mandrel 58
into its first working position coplanar to the first radial
plane PR1 (fig. 5). Here, the lifting device 64 performs
the lifting and the partial folding of the second part 27b
of the second lateral wall 27 of the shaped sheet 10 (sec-
ond folding step shown schematically in fig. 11).
[0098] The first wheel 51 is then made to rotate (fig. 5)
by another 30° in the first direction of rotation SR1, thus
taking the mandrel 58 to its second working position co-
planar to the connection plane P4. This causes the folding
of the first lateral wall 16 and the front wall 13 of the
shaped sheet 10 by the curved tile 68 (third folding step
shown schematically in fig. 12). Furthermore, in this sec-
ond working position of the mandrel 58, the two first gluing
devices 69 are actuated, which inject glue C on the first
small fins 35 and 36 of the shaped sheet 10 (first gluing
step shown schematically in fig. 13) and immediately af-
ter the first folding device 70, which folds the same small
first fins 35 and 36 (fourth folding step shown schemati-
cally in fig. 14).
[0099] With another three successive steps of 30°
each, the first wheel 51 is made to rotate by another 90°
in the first direction of rotation SR1, thus taking the man-
drel 58 (fig. 6) to its fifth working position, in which it is
coplanar to the third radial plane PR3. This rotation caus-
es the folding of the lower wall 19 and of the upper wall
23 of the shaped sheet 10 by the two lateral walls 78 (fifth
folding step shown schematically in fig. 15). In this fifth
working position of the mandrel 58, the second folding
device 79 is first actuated, which folds the first fin 21 and
the second fin 25 of the shaped sheet 10 (sixth folding
step shown schematically in fig. 16), and then the third
folding device 80, which folds the front wall 13 of the
shaped sheet 10 (seventh folding step shown schemat-
ically in fig. 17).
[0100] With another three successive steps of 30°
each, the first wheel 51 is made to rotate by another 90°
in the first direction of rotation SR1, thus taking the man-
drel 58 (fig. 7) to its final working position, in which it is
coplanar to the connection plane P4 and facing toward
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the second wheel 52. In this position of the mandrel 58,
the second translation device 87 is actuated, which per-
forms the translation of the shaped sheet 10 from the
mandrel 58 to the cavity 92 of the container 91 which at
that moment is on the same connection plane P4 and
which in the continuation of the explanation will be called
"the container 91". During this translation, the two second
gluing devices 88 are also actuated, which inject glue C
on the bottom fin 31 and on the upper fin 33 of the shaped
sheet 10 (second gluing step shown schematically in fig.
18).
[0101] While the first wheel 51 (fig. 7) is made to rotate
further, with angular increases of 30° in the first direction
of rotation SR1, until the mandrel 58 is returned to its
initial working position on the first work plane P2, after a
rotation of 120°, to start another cycle equal to that de-
scribed here, the second wheel 52 (fig. 8) is made to
rotate in synchrony and at the same angular velocity as
the first wheel 51, also with angular increases of 30° in
the second direction of rotation SR2.
[0102] The second wheel 52, with two successive
steps of 30° each, is made to rotate by 60° in the second
direction of rotation SR2, thus taking the container 91 to
its second working position, in which it is coplanar with
the fourth radial plane PR4. This rotation causes the fold-
ing of the lower fin 31 and the upper fin 33 of the shaped
sheet 10 by the two lateral walls 94 and 95 (eighth folding
step shown schematically in fig. 19). In this second work-
ing position of the container 91, the two third gluing de-
vices 96 are also actuated, which inject glue C on the
external part of the third small fin 41 and the fourth small
fin 44 of the shaped sheet 10 (third gluing step shown
schematically in fig. 20).
[0103] The second wheel 52 is then made to rotate by
another step of 30° in the second direction of rotation
SR2, thus taking the container 91 to its third working po-
sition, in which it is coplanar to the fifth radial PR5 plane.
In this position, the spreading device 97 is actuated,
which spreads the four parts of the shaped sheet 10 that
define the closure of the box 11 that is forming, that is,
the first part 27a and the second part 27b of the second
lateral wall 27, and also the third small fin 41 and the
fourth small fin 44 (spreading step shown schematically
in fig. 21). This spreading step is very useful to allow an
easier insertion, without any blockages, of the product A
inside the box 11 that is being formed.
[0104] The second wheel 52 (fig. 8) is then made to
rotate by another step of 30° in the second direction of
rotation SR2, thus taking the container 91 to its fourth
working position, in which it is coplanar to the second
work plane P3. In this position of the container 91, the
third translation device 101 is actuated first, which trans-
lates a product A from the first conveyor belt 56 and in-
troduces it into the box 11 which is being formed (the
introduction step shown schematically in fig. 22) then the
fourth folding device 102 is actuated (fig. 8), which folds
the third small fin 41 and the fourth small fin 44 of the
shaped sheet 10 (ninth folding step shown schematically

in fig. 23), and then the fifth folding device 103 is actuated,
which folds downward the first part 27a of the second
lateral wall 27 of the shaped sheet 10 (tenth folding step
shown schematically in fig. 24).
[0105] With another three successive steps of 30°
each, the second wheel 52 is made to rotate by another
90° in the second direction of rotation SR2, thus taking
the container 91 (fig. 8) to its seventh working position,
in which it is coplanar to the sixth radial plane PR6. This
rotation causes the folding of the second part 27b of the
second lateral wall 27 of the shaped sheet 10 (tenth fold-
ing step shown schematically in fig. 24) by the first circular
wall 110 (eleventh folding step shown schematically in
fig. 25). Between the first circular wall 110 and the second
circular wall 112, essentially in correspondence with its
seventh working position, there is the above mentioned
opening or interruption 110a, so that the second part 27b
of the second lateral wall 27 is no longer kept folded and
tends to elastically reopen temporarily. This temporary
reopening of the second part 27b of the second lateral
wall 27 gives the opportunity to dispense the glue C to
the first part 27a of the second lateral wall 27, for gluing
with the second part 27b of the second lateral wall 27, in
particular, for example, with the lateral flaps 27b-1 of the
second part 27b of the second lateral wall 27. In fact, with
the container 91 (fig. 8) present in its seventh working
position, it is possible to actuate the fourth gluing device
111, which injects glue C toward the first part 27a of the
second lateral wall 27, in coordination with the position
of the lateral flaps 27b-1 of the second part 27b of the
second lateral wall 27 of the shaped sheet 10 (fourth
gluing step shown schematically in fig. 26). Continuing
the rotation of the second wheel 52, the second part 27b
of the second lateral wall 27 meets the second circular
wall 112 which renews the folding, closing it on the first
part 27a of the second lateral wall 27 and thus allowing
to obtain the gluing (twelfth and last folding step shown
schematically in fig. 27). The gluing of the first part 27a
to the second part 27b defines the second wall 27 of the
box 11.
[0106] Then, with another three successive steps of
30° each, the second wheel 52 is made to rotate by an-
other 90°, in the second direction of rotation SR2, thus
taking the container 91 to its final working position, in
which it is coplanar to the second work plane P3, toward
the second conveyor belt 117.
[0107] The box 11 is now complete. The expulsion de-
vice 113 is therefore actuated, which by means of the
removal wheels 114 expel the box 11 from the container
91 and deposit it on the second conveyor belt 117.
[0108] The container 91, freed of its contents, with an-
other two successive rotations of the second wheel 52
by 30° each, in the second direction of rotation SR2, re-
turns to its initial working position, coplanar with the con-
nection plane P4, in front of the first wheel 51, to start a
new cycle.
[0109] It is clear that the different operating steps de-
scribed above are performed simultaneously on the dif-
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ferent mandrels 58 and in the different containers 91, so
that the hourly production of the machine 12 is very high.
[0110] It is also clear that modifications and/or addi-
tions of parts may be made to the machine 12 and cor-
responding method as described heretofore, without de-
parting from the field and scope of the present invention.
[0111] It is also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skill in the art shall certainly be
able to achieve many other equivalent forms of machines
and/or methods to automatically pack small-sized prod-
ucts in pocketable boxes, having the characteristics as
set forth in the claims and hence all coming within the
field of protection defined thus.
[0112] In the following claims, the sole purpose of the
references in brackets is to facilitate reading: they must
not be considered as restrictive factors with regard to the
field of protection claimed in the specific claims.

Claims

1. Machine to make boxes (11) each starting from a
shaped sheet (10) with at least a plurality of walls
(13, 15, 16, 19, 23, 27a, 27b) and fins (21, 25, 31,
33, 35, 36, 41, 44) and to automatically pack products
(A) in each of said boxes (11) during the production
of the latter, comprising:

- at least a first rotating member (51) provided
with a plurality of first radial support elements
(58) each of which is configured to support and
temporarily hold at least one part (15) of said
shaped sheet (10) during the rotation of said first
rotating member (51) passing through a first plu-
rality of radial working positions, in order to co-
operate with first folding means associated with
said first rotating member (51) configured to fold
at least some of said walls (13, 16, 19, 23, 27a)
and fins (21, 25, 35, 36) of said shaped sheet
(10);
- a second rotating member (52) provided with
a plurality of second radial support elements (91)
each of which is configured to support and tem-
porarily hold, during the rotation of said second
rotating member (52), said shaped sheet (10)
after the latter has been partly folded by said
first folding means;

wherein said second rotating member (52) is config-
ured to move into a second plurality of radial working
positions in order to cooperate with associated sec-
ond folding means configured to make other folds
on said walls (13, 15, 16, 19, 23, 27b) and fins (31,
33, 41, 44) of said shaped sheet (10);
and wherein transfer means (87) are provided to se-
lectively transfer in a synchronized manner said
shaped sheet (10) from said first rotating member

(51) to said second rotating member (52);
said machine (12) being characterized in that said
first rotating member comprises a first wheel (51)
rotating around a first axis of rotation (X1) and said
second rotating member comprises a second wheel
(52) rotating around a second axis of rotation (X2),
parallel to said first axis of rotation (X1), and in that
a connection plane (P4) passing through said two
axes of rotation (X1, X2) defines both a determinate
radial working position of each of said first radial sup-
port elements (58), and also a determinate radial
working position of each of said second radial sup-
port elements (91).

2. Machine as in claim 1, characterized in that said
first radial support elements each comprise a man-
drel (58) of the rigid type, with substantially the shape
of a parallelepiped with sizes corresponding to those
of the inside of each of said boxes (11), so that said
shaped sheet (10) can fold resting on the external
surfaces of said mandrel (58), without deforming.

3. Machine as in claim 1 or 2, characterized in that
said second radial support elements each comprise
a container (91) that defines a cavity (92) with sub-
stantially the shape of a parallelepiped with sizes
corresponding to those of the outside of each of said
boxes (11), so that said other folds can be made on
said shaped sheet (10) and so that during the shap-
ing step at least one of said products (A) can be
inserted inside each of said boxes (11), before each
of said boxes (11) is completed and closed.

4. Machine as in any claim hereinbefore, character-
ized in that said determinate radial working position
of each of said first radial support elements (58) cor-
responds to a final working position of the latter, and
in that said determinate radial working position of
each of said second radial support elements (91)
corresponds to an initial working position of the latter.

5. Machine as in any claim hereinbefore, character-
ized in that said transfer means (87) are disposed
in correspondence with said connection plane (P4)
between said first wheel (51) and said second wheel
(52).

6. Machine as in any claim hereinbefore, character-
ized in that said transfer means (87) are configured
to transfer said shaped sheet (10) between said first
wheel (51) and said second wheel (52) along said
connection plane (P4).

7. Machine as in any claim hereinbefore, character-
ized in that it also comprises a plurality of presser
members (61) mounted on said first rotating member
(51) and each associated with one of said first radial
support elements (58) in order to selectively press a
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part (15) of said shaped sheet (10) against a surface
of the corresponding radial support element (58).

8. Machine as in any claim hereinbefore, character-
ized in that said first folding means comprise a first
plurality of folding devices (64, 68, 70, 76, 79, 80)
mounted in fixed positions on a support frame (50)
of said machine (12) and associated with said first
plurality of radial working positions of said first radial
support elements (58).

9. Machine as in any claim hereinbefore, character-
ized in that said second folding means comprise a
second plurality of folding devices (93, 102, 103)
mounted in fixed positions on a support frame (50)
of said machine (12) and associated with said sec-
ond plurality of radial working positions of said sec-
ond radial support elements (91).

10. Machine as in any claim hereinbefore, character-
ized in that it also comprises spreading means (97)
associated with said second rotating member (52)
and configured to temporarily spread both parts
(27a, 27b) of a lateral wall (27) of the box (11), and
also said fins (41, 44) before the introduction of at
least one of said products (A) into each of said boxes
(11).

11. Machine as in any claim hereinbefore, character-
ized in that it also comprises gluing means (69, 88,
96, 111), associated with said first rotating member
(51) and with said second rotating member (52) and
configured to selectively inject glue (C) onto deter-
minate parts of said shaped sheet (10) in association
with said first and second folding means.

12. Method to make boxes (11) each starting from a
shaped sheet (10) with at least a plurality of walls
(13, 15, 16, 19, 23, 27a, 27b) and fins (21, 25, 31,
33, 35, 36, 41, 44) to automatically pack products
(A) in each of said boxes (11) during the production
of the latter, characterized in that said method com-
prises:

- at least a first sequence of folding steps in
which a first rotating member (51) is used, ro-
tatable around a first axis of rotation (X1) and
provided with a plurality of first radial support
elements (58) each of which is configured to
support and temporarily hold at least one part
(15) of said shaped sheet (10) during the rotation
of said first rotating member (51) passing
through a first plurality of radial working posi-
tions, in order to cooperate with first folding
means associated with said first rotating mem-
ber (51) configured to fold at least some of said
walls (13, 16, 19, 23, 27a) and fins (21, 25, 35,
36) of said shaped sheet (10);

- a second sequence of folding steps performed
by a second rotating member (52) rotatable
around a second axis of rotation (X2), parallel
to said first axis of rotation (X1), and provided
with a plurality of second radial support elements
(91), each of which is configured to support and
temporarily hold, during the rotation of said sec-
ond rotating member (52), said shaped sheet
(10) after the latter has been partly folded by
said first folding means during said first se-
quence of folding steps;

wherein said second sequence of folding steps pro-
vides that said second rotating member (52) moves
into a second plurality of radial working positions in
order to cooperate with associated second folding
means configured to make other folds on said walls
(13, 15, 16, 19, 23, 27b) and fins (31, 33, 41, 44) of
said shaped sheet (10);
wherein said shaped sheet (10) is transferred in a
selective and synchronized manner from said first
rotating member (51) to said second rotating mem-
ber (52) by transfer means (87);
wherein a connection plane (P4) is provided passing
through said two axes of rotation (X1, X2) that de-
fines both a determinate radial working position of
each of said first radial support elements (58), and
also a determinate radial working position of each of
said second radial support elements (91).

13. Method as in claim 12, characterized in that it com-
prises the step of transferring said shaped sheet (10)
from said first rotating member (51) to said second
rotating member (52) along said connection plane
(P4).

14. Box (11) containing products (A) obtained by a meth-
od as in claim 12 or 13, starting from a shaped sheet
(10) with at least a plurality of walls (13, 15, 16, 19,
23, 27a, 27b) and fins (21, 25, 31, 33, 35, 36, 41, 44).
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