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(54) Machine for packaging groups of articles into containers obtained from flat folded tubular
blanks and for closing filled containers

(57) The machine (100) includes a first line (1)
which feeds articles (2) to a forming station (10), in
which groups (20) of articles are formed. A second line
(5), arranged beside the first one, includes a working
station (50) in which a container (4) is erected, obtained
from a flat folded tubular blank (4a). The second work-
ing station (50) includes folding means (60) which close
first the bottom of the container (4), and after the con-
tainer (4) has been filled, also the cover thereof. The
container (4) is filled by introducing one group of articles
(20) at a time, until a first layer is completed. Pushing
means (14) aimed at introducing the groups of articles

(20) perform strokes of programmed amplitude corre-
sponding to the position of the group of articles (20) in
the respective layer. The second conveying line (5) is
carried by a platform (55) having a variable height,
which is lowered by an entity corresponding to the arti-
cles (2) height each time a layer has been completed.
After the cover of the container (4) has been closed, the
latter is sent to the outlet of the second working station
(50), where taping means (70) operate, so as to close
and fix the bottom and cover.
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Description

[0001] The present invention relates to packaging
machines, particularly to the so-called "end-of-line"
machines, i.e. machines which introduce packaged arti-
cles in containers, e.g. cardboard boxes.
[0002] Packaging machines are commercially avail-
able which are obtained with rather different technical
solutions for being used for different purposes. There-
fore, it is difficult to describe all the technical-functional
aspects of the most important solutions.
[0003] One of the common features of known
machines concerns the working system, according to
which the container and the group of articles are formed
separately; the group of articles is introduced into the
related container only after having been completely
formed.
[0004] The machines of this kind are quite compli-
cated, big and not easily adaptable to different container
or article sizes.
[0005] This inevitably increases the machine pro-
duction costs, which often causes difficulty in selling
them, especially in those cases in which the machine
operation speed is relatively low.
[0006] Actually, packaged articles are often intro-
duced manually into containers by an operator at the
outlet of a production line.
[0007] The object of the present invention is to pro-
pose a machine for packaging articles into related con-
tainers, which is simple and cheap to produce, and
which is very versatile, so as to be easily adapted to dif-
ferent conditions, meanwhile reducing the time neces-
sary to substitute elements for size change over.
[0008] Another object of the present invention is to
propose a machine for packaging articles into related
containers, which is small and can be used also in
places with limited room.
[0009] A further object of the present invention is to
propose a machine, which fills the containers in a way
such as an expert operator does manually.
[0010] Still another object of the present invention is
to propose a machine, whose structure does not include
many electronically controlled electrical activators.
[0011] Yet another object of the present invention is
to propose a reliable and functional machine, which
avoids jamming of groups of articles during their intro-
duction into the containers.
[0012] Still a further object of the present invention
is to propose a universal machine, which can handle
rigid, soft and/or delicate articles without changing any
of the machine operating means.
[0013] The characteristic features of the proposed
machine will be more fully apparent from the following
detailed description of a preferred embodiment, in
accordance with the contents of claims and taken in
conjunction with the accompanying drawings, in which:

- Figure 1 is a schematic plan view of the proposed

machine;

- Figures 2a, 2b are section views taken along II-II in
Figure 1, with the elements shown in two different
operation steps;

- Figure 3 is a section view taken along III-III in Fig-
ure 1;

- Figure 4 is a plan view of the means shown in Fig-
ure 3;

- Figures 5a, 5b, 5c are section views taken along V-
V in Figure 2b, with the means shown in different
operation steps;

- Figures 6a, 6b are section views taken along VI-VI
in Figure 5c of means for closing the cardboard
container bottom, in two operation steps;

- Figure 7 is a schematic plan view, similar to Figure
1, of the proposed machine in a operation step cor-
responding to Figure 5c;

- Figures 8a, 8b, 8c, 8d, 8e, 8f, 8g are section views,
similar to Figure 5c, of the progressive operation
steps of the container filling and closing;

- Figure 9 is a plan view, like Figure 1, of the pro-
posed machine during taping of the filled and
closed container.

[0014] With reference to the above mentioned fig-
ures, the reference numeral 100 indicates the proposed
machine.
[0015] The machine 100 includes a first conveying
line 1 for orderly conveying the articles 2 coming from a
related packaging machine, not shown, and brought to a
first working station 10, situated in the final area of the
first conveying line 1.
[0016] The first working station 10 is aimed at form-
ing groups 20, each of which is composed of a predeter-
mined number of the articles 2, arranged in a row and
leaning one against another.
[0017] For this purpose, the first working station 10
includes stop means 11, formed by a bar 12, which is
disposed crosswise to the first conveying line 1 and
against which the first article 2 of each group 20 being
formed stops.
[0018] The position of the bar 12 is adjustable in
relation to the size, as will be better explained later.
[0019] The first working station 10 includes also
pushing means 14, acting in crosswise direction with
respect to the first conveying line 1, so as to push the
completed groups 20.
[0020] The pushing means 14 are operated, in a
way described later, by a programmable motor means
15 (e.g. a brushless motor), through known, not shown,
drive-transmission means.
[0021] The machine 100 includes a magazine 40
for storing a pile of flat folded tubular blanks 4a (Figure
2a).
[0022] The magazine 40 is situated over a second
conveying line 5, arranged beside the first line 1 and
parallel thereto.
[0023] Withdrawing means, situated between the
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magazine 40 and the second conveying line 5, include
e.g. a pair of parallel arms 30, hinged together along a
common rotation axis 31 and equipped with suction
means of known type and not shown (Figures 2a, 2b).

[0024] The arms 30 oscillate, driven by power
means 32, between two extreme positions, indicated
with broken and continuous line in Figure 2a. In one
position the lowermost flat folded tubular blank 4a of the
pile in the magazine 40 is withdrawn, while in the other
position, the blank just withdrawn and arranged horizon-
tally, is placed in a second working station 50 joined to
the second conveying line 5.
[0025] The second working station 50 is trans-
versely aligned with the station 10, in which the groups
are formed, and is equipped with blank erecting means
51, which act on the flat folded tubular blank 4a, brought
to the second working station 50 by the withdrawing
means 3, so as to erect it into a respective container 4
(Figures 2a and 2b).
[0026] The erecting means 51 include one contrast
element 52, moved vertically by a jack 53 between two
extreme positions, a lowered position (Figure 2a) and a
raised position (Figure 2b).
[0027] When in the lowered position, the contrast
element 52 is situated below the second conveying line
5, so as to push, during raising, the wall 4b of the flat
folded blank 4a, which is aligned with the wall leaning
against the second conveying line 5.
[0028] Thus, the wall 4b rotated and raised to the
vertical position, erecting the container 4.
[0029] It is to be pointed out how the erecting
means 51 cooperate with the withdrawing means 3,
which keep the corresponding wall of the container 4
adhering to the second conveying line 5 during the erec-
tion of the container.
[0030] A sliding surface 16 is situated in the group
forming working station 10, directly below the working
arm of the first conveying line 1, and is moved crosswise
to the first conveying line by power means 17.
[0031] When in its maximum extracted position, the
sliding surface 16 is introduced into the container 4,
dwelling in the second working station 50, for a prede-
termined depth, such that the distance between the end
of the surface 16 and the bottom of the container 4 is
smaller than the corresponding article 2 dimension.
[0032] The second working station 50 includes also
folding means 60, formed by two moving elements 60a,
60b, each of which includes a rectangular frame 61,
which features an actuator 66 at each side.
[0033] The frames 61 are arranged vertically, facing
each other, symmetrically to a longitudinal middle plane
of the second conveying line 5, with respective actua-
tors 66 situated inside the same frames 61.
[0034] The actuators 66 act on a plane parallel to
the plane in which the related frame lies, according to
respective directions converging toward the center of
the frame (Figures 6a, 6b) .
[0035] The dimensions of the frames 61 are such

as to define thereinside, when the actuators 66 are in
rest position, a free space, which allows a container 4 to
pass therethrough.

[0036] The frames 61 are slidably supported by a
pair of stems 62 situated below the second conveying
line 5, crosswise thereto.
[0037] The frames 61 move close to or away from
each other, controlled by a rod 64, which is parallel to
the stems 62. The rod 64 has two portions threaded in
opposite directions, located on opposite sides thereof
and engaging with nut screws 65 connected to the
frames 61 (Figures 5a,5b).
[0038] A toothed wheel 67, keyed to the central por-
tion of the rod 64, is pulled by a motor 68 in a requested
direction (Figures 5a, 5b).
[0039] The second conveying line 5, the withdraw-
ing means 3, the erecting means 51 and the folding
means 61 are carried by a platform 55, whose height
can be changed.
[0040] The means for changing the platform 55
height include e.g. four threaded columns 54, carried by
a stationary structure of the machine 100, with possibil-
ity to turn about a vertical axis.
[0041] The threaded columns 54 engage with rela-
tive nut screws 55 (Figures 3 and 4).
[0042] Crowns 54a, keyed to the base of the col-
umns 54, are operated synchronously by a chain 58
pulled by a sprocket wheel 59.
[0043] The sprocket wheel 59 is driven by a pro-
grammable motor (e.g. brushless motor) in a way
described later.
[0044] According to the described embodiment of
the machine 100, the sprocket wheel 59 is driven by the
same motor 15, which drives also the pushing means
14.
[0045] The motor 15 cooperates with a pair of
known brake-clutch devices 18, 19 situated between the
motor 15 output shaft and respective transmission
means, which operate the pushing means 14 and the
platform 55.
[0046] Thus, by operating the devices 18, 19, the
motor 15 can drive alternately the pushing means 14 or
the platform 55, which is compatible with the working
steps.
[0047] Tape applying means 70, of substantially
known type, are situated downstream of the second
working station 50 for applying adhesive tape to close
the bottom and the cover of the container 4 going out of
the second working station 50.
[0048] The tape applying means 70 include two
tape stretching groups 70a, 70b, advantageously con-
nected with the above mentioned moving elements 60a,
60b of the folding means 60.
[0049] According to known technique, the machine
100 is equipped with all control and detection means,
which allow to verify the correct operation thereof in real
time and to stop it in case of a jam; for sake of clarity, the
above mentioned means have been neither shown nor
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described, since not strictly relevant to the object of the
present invention.

[0050] Now, the operation of the machine 100 will
be described, beginning from the moment, in which the
first group 20 of articles is being formed in the first work-
ing station 10, and the container 4 is erected in the sec-
ond working station 50.
[0051] In order to put the group 20 in a correct posi-
tion, it is necessary to adjust the bar 12, so that is
located practically flush with the wall 4b of the container
4, crosswise to the second conveying line 5 and facing
the outlet thereof.
[0052] After that the container 4 has been erected,
the rod 64 is rotated by the motor 68, so as to move the
moving elements 60a, 60b symmetrically close to each
other, from their rest position, in which they are clear of
the container 4 (Figure 5a) to the working position (Fig-
ure 5b), in which the actuators 66 have their reciprocally
facing sides aligned with the corresponding folding lines
4c, on which the vertical flaps 4d and horizontal flaps 4f,
aimed at forming the bottom and the cover of the con-
tainer 4, respectively, are hinged on both sides of the
central body of the container 4.
[0053] At this point, the actuators 66 of the moving
element 60a are operated in phase relation, so as to
close the container 4 bottom; more precisely, the actua-
tors for closing the vertical flaps 4d are operated first
(Figure 6a) and then the actuators for closing the hori-
zontal flaps 4a are operated, after the first actuators
have returned to their rest position (Figure 6b).
[0054] The actuators 66, acting on the horizontal
flaps 4f, remain in their working position until the con-
tainer 4 leaves the second working station 50.
[0055] The just described working cycle step is
shown in Figures 5c and 7; in this configuration, the slid-
ing surface 16 is already in its maximum extracted posi-
tion, situated inside the container 4.
[0056] Afterwards, the pushing means 14 are oper-
ated to perform their first stroke, during which they push
the side of the just completed first group of articles 20,
and, cooperating with the sliding surface 16, transfer it
inside the container 4, close to the bottom thereof.
[0057] Then, the pushing means 14 return to their
initial position and wait for the next group of articles 20
to be formed.
[0058] In the illustrated example, three groups of
articles 20 are needed to complete each layer of articles
2 inside the container.
[0059] Therefore, the programmable motor means
15 must operate the pushing means 14 to perform three
strokes, the first of which being the one just described,
and the other two having the amplitude decreased each
time by the depth of the group 20 (Figure 8b).
[0060] Obviously, the number of the strokes neces-
sary to complete each layer and the stroke decrease
depend on the articles 2 and container 4 sizes.
[0061] Before the pushing means 14 return to their
initial position, after having introduced the last group 20

of the first layer, the sliding surface 16 is withdrawn from
the container: this allows to place the first layer of
groups 20 on the bottom wall of the container 4, pre-
venting them from leaving the container 4 (Figure 8c).

[0062] After that also the pushing means 14 have
returned to their initial position, the formation of the first
group 20 of the second layer begins (Figure 8d).
[0063] The programmable motor means 15 con-
nects, by the above mentioned devices brake-friction
18, 19, with the means adjusting the platform 55 level,
so as to lower it by an entity corresponding to the arti-
cles 2 height.
[0064] Consequently, all the means carried by the
platform 55 are lowered, as well as the container 4, thus
allowing the sliding surface 16 to be introduced again
thereinto over the first layer of groups 20 (figure 8e).
[0065] The just described procedure is repeated
until the last group 20 of articles of the last layer is intro-
duced thus completing the container 4 filling.
[0066] While the platform 55 is being raised again,
the actuators 66 of the corresponding moving element
60b close the cover of the filled container 4 (Figure 8g).
[0067] After this operation has been completed, the
actuators 66 acting on the horizontal flaps 4f forming the
cover, as well as the ones acting on the bottom flaps,
are kept in their working position.
[0068] At this point, the second conveying line 5 is
operated, so as to bring the container 4 out of the sec-
ond working station 50.
[0069] The actuators 66, kept in their working posi-
tion, keep the container bottom and cover closed until
the tape applying means 70 are operated (Figure 9)
[0070] The movement of the container 4 toward the
outlet of the second conveying line 5 allows to finish the
taping operation, thus completing the machine 100
working cycle.
[0071] It is extremely evident that the proposed
machine, realized in this way, obtains all the previously
mentioned objects, in particular it allows to reduce costs
and dimensions.
[0072] It is to be pointed out that the considerable
costs reduction is possible due to the use of only one
motor 15 for operating the pushing means 14 and the
platform 55; actually, this kind of motor is rather expen-
sive.
[0073] The working cycle of the proposed machine
has been conceived like a working cycle of an operator
who manually fills containers: this allowed to obtain sim-
ple movements thus reducing the total number of the
machine components and the number of size matching
elements.
[0074] The limited working speed of the machine
100 ensures the extreme reliability thereof and mini-
mizes jamming risk and, from the other side, it satisfies
normal needs of a production line of articles 2.
[0075] Actually, the number of containers 4 to be
packaged in a time unit results from the relation
between the number of articles 2 produced in the same

5 6

5

10

15

20

25

30

35

40

45

50

55



EP 1 035 018 A1

5

time unit and the number of the articles 2, which can be
housed in the container 4, thus it is evident that the
machine capabilities are considerable.

[0076] Another advantage of the proposed machine
concerning its reliability, results from the sliding surface
16 construction, which allows it to enter almost com-
pletely into the container 4: during the introduction of
the groups of articles into the container 4, this prevents
the groups 20 from jamming with other groups of arti-
cles of the layer situated below, which could slightly pro-
trude with respect to the others.
[0077] It is to be noted that the machine 100 work-
ing way allows to handle not only rigid and regular form
articles 2, but also soft and/or delicate, which is not pos-
sible with the known machines conceived for less diver-
sified use.
[0078] It is understood that what above has been
described as a pure, not limitative example, therefore
possible modifications of some details remain within the
protective scope of the present technical solution, as
described above and claimed hereinafter.

Claims

1. Machine for packaging groups of articles into arti-
cles obtained from flat folded tubular blanks, said
machine (100) characterized in that it includes:

a first line (1) for orderly feeding articles (2) to a
first station (10), in which groups (20) are
formed, each of said groups being composed
of a predetermined number of said articles (2),
arranged in a row and leaning one against
another;
stop means (11), which are situated in said
groups forming station (10), and against which
the first article (2) of said row stops;
a magazine (40) for storing a pile of flat folded
tubular blanks (4a) situated over a second line
(5) for conveying said containers (4), said sec-
ond line (5) being arranged beside said first line
(1) parallel thereto and carried by a platform
(55) having a variable height;
withdrawing means (3), aimed at withdrawing
the lowermost flat folded blank (4a) of the pile
contained in said magazine (40) and at placing
the withdrawn blank, arranged horizontally, on
said second conveying line (5) in a second
working station (50) , said second working sta-
tion (50) being transversely aligned with said
first working station (10), in which the groups
(20) are formed;
erecting means (51), situated in said second
working station (50) and aimed at acting on the
flat folded tubular blank (4a) present in the sec-
ond working station (50), so as to erect a
respective container (4);
folding means (60) situated symmetrically with

respect to the longitudinal middle plan of said
second conveying line (5), in the region of said
second working station (50) and aimed at act-
ing on the flaps (4d,4f) of the container (4)
stopped in said second working station (50), so
as to close the container bottom and cover,
respectively;

a horizontal sliding surface (16), situated in the
said first station (10), in which the groups of
articles are formed, directly below the working
arm of said first conveying line (1), said sliding
surface (16) being moved crosswise to said first
conveying line, and aimed at being introduced,
for a predetermined depth, into said container
(4) stopped in said second working station (50);
pushing means (14), acting crosswise to said
first conveying line (1), so as to transfer, coop-
erating with said sliding surface (16), said
group of articles (20) from said groups forming
station (10) to the container (4) stopped in said
second working station (50);
programmable motor means (15), which drives
said pushing means (14) to perform strokes of
predetermined and variable amplitude, accord-
ing to a fixed sequence, from a maximum to a
minimum value, for introducing respectively the
first and the last group of articles (20) of the
same layer of groups inside one container (4);
programmable motor means, aimed at moving
vertically said platform (55) and, consequently,
the container (4) situated on said second con-
veying line (5), from a maximum height to a
minimum height, according to a predetermined
interval sequence, so as to introduce the
groups of articles (20) forming respectively the
first and the last layers inside the same con-
tainer (4);
tape applying means (70), situated down-
stream of said working station (50) and aimed
at applying corresponding strips of adhesive
tape, so as to close and fix said bottom and
cover of the container (4) leaving said second
working station (50)

2. Machine according to claim 1, characterised in that
said stop means (11) include a bar (12), situated
crosswise to said first conveying line (1) and aimed
at being located in alignment with the wall (4b),
which is crosswise to said second conveying line
(5) and facing the outlet thereof, of said container
(4) stopped in said second working station (50).

3. Machine according to claim 1, characterised in that
said withdrawing means (3) include a pair of paral-
lel arms, hinged together along a common rotation
axis (31) and equipped with suction means, said
arms (30) being driven, by power means (32), so
that they oscillate between two extreme positions,
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corresponding to the withdrawing of the blank (4a)
and to the placing thereof, respectively.

4. Machine according to claim 1, characterised in that
said erecting means (51) include at least one con-
trast element (52), driven by a jack (53) to move
vertically between two extreme positions, lowered
position and raised position, with said contrast ele-
ment (52) being aimed at pushing, during raising,
the wall (4b) of the flat folded blank (4a), which is
aligned with the wall leaning against said second
conveying line (5), thus, said wall (4b) being raised
from the horizontal to the vertical position for erect-
ing the container (4).

5. Machine according to claim 1, characterised in that
said folding means (60) include two moving ele-
ments (60a,60b), each of which includes a rectan-
gular frame (61), which features, in each of its
sides, an actuator (66), with said frames (61)
arranged vertically and facing each other, the
dimensions of said frames (61) being such as to
define thereinside, when the actuators (66) are in
rest position, a free space, which receives a con-
tainer (4), with said moving elements (60a,60b) sli-
dably supported by a pair of stems (62) situated
below the second conveying line 5, crosswise
thereto, with said moving elements (60a,60b) being
connected to means which control their synchro-
nous movement close to or away from each other,
from a rest position, outside the container (4), to a
working position, in which said actuators (66) push
the respective flaps (4d,4f) as well as fold them
around the folding lines (4c), along which said flaps
(4d,4f) are hinged to the central body of said con-
tainer (4).

6. Machine according to claim 5, characterised in that
said actuators (66) are fastened to the respective
frames (61) on the side facing said second convey-
ing line (5) and are aimed at acting linearly on cor-
responding planes parallel to the frames planes,
according to respective directions, converging
toward the center of the frames (61).

7. Machine according to claim 5, characterised in that
said means controlling said moving elements
(60a,60b) include a rod (64), which is parallel to
said stems (62) and having two portions threaded
in opposite directions and located on opposite sides
thereof for engaging with nut screws (65) con-
nected to said frames (61), with said rod (64) hav-
ing, keyed to the central portion thereof, a toothed
wheel (67), which is rotated by motor means (68).

8. Machine according to claim 1, characterised in that
said platform (55) supports, beside said second
conveying line (5), also said withdrawing means (3),

erecting means (51) and folding means (60) and in
that said platform (55) is moved vertically by two
threaded columns (54) carried by a stationary
structure of the machine 100, with possibility to turn
about a vertical axis, and engaged with relative nut
screws (55a) fastened to said platform (55), with
said threaded columns (54) being rotated synchro-
nously by transmission means (54a,58,59) oper-
ated by said programmable motor.

9. Machine according to claim 1, characterised in that
it includes only one programmable motor means
(15) aimed at operating alternately said pushing
means (14) and said platform (55), by a pair of
brake-clutch devices (18,19) arranged parallel at
the motor (15) output shaft upstream of said push-
ing means (14) and said platform (55).
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