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(54) MODULAR PACKAGING APPARATUS

(57) A modular packaging apparatus (1) for providing
packages of the type known as Doypack (A), which com-
prises: at least one first independent and separate station
(2) for forming pouches (B), which is provided with at
least one reel (C) of polymeric film (D), with at least one
assembly (3) for folding and coupling flaps of the film (D),
at least one track (4) for the support, even just in localized
regions, of a continuous planar lamina (E) of layers of
film (D), and at least one cutting unit (5) for dividing the

planar lamina (E) into pouches (B); at least one second
independent and separate station (7) for the filling and
closing of the pouches (B); at least one element for the
pickup and transfer of at least one individual pouch (B)
from the at least one track (4) to at least one entry stage
(8) for the pouches (B) of the second station (7), the at
least one pickup element being interposed between the
at least one track (4) and the second filling and closing
station (7).
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Description

[0001] The present invention relates to a modular
packaging apparatus of the type suitable to create pack-
ages of the type known as Doypack, i.e., pouches suit-
able to remain in the vertical position (upright). The ap-
paratus according to the invention can also provide quad-
seal packages (of the type known in the field as "sachet")
or other specific three-seal packages (of the type known
in the field as "3SS") or of the pillow type (of the type
known in the field as "stabilo"). The type of packaging
known as Doypack is constituted by a preformed pouch
which supports itself by means of a bottom which keeps
it in shape and in upright position: it is generally consti-
tuted by a single film (and, in some special cases, by two
independent films) which is sealed with mutually opposite
faces so as to form a stable bottom, which also gives
greater capacity to the package.
[0002] Machines of the known type which provide this
type of package provide for the formation of the pouch,
its filling with a specific product, and its closure.
[0003] In order to meet the typical productivity require-
ments of the field, large monoblock machines are gen-
erally used which perform all the processes starting from
the reels of polymeric film up to the delivery of the com-
plete package.
[0004] These large machines operate by following a
common and single rule of motion and therefore all the
stations that compose them operate synchronously.
[0005] Obviously, the maximum production speed ob-
tainable for the entire machine corresponds to the max-
imum speed of the slowest station, with respect to which
all the other stations must be adjusted.
[0006] The type of operations to be performed in mono-
block machines of the known type, furthermore, forces
the use of a formation and transfer of each pouch in a
vertical arrangement, so that it remains substantially sus-
pended from a conveyance line and is constantly sub-
jected to its own weight.
[0007] The fact that the pouch is subjected to its own
weight during all the processing step entails the possi-
bility that small deformations might occur which, in some
cases, may be permanent, producing poor quality of
some packages. Difficulty in keeping the film in motion
in a horizontal constant position, which can be obtained
only by inserting complicated direction control systems
which increase the costs of the machine and make its
control difficult, should also be noted.
[0008] The aim of the present invention is to solve the
problems described above, providing a modular packag-
ing apparatus which divides the operating stations into
individual independent modules.
[0009] Within this aim, an object of the invention is to
provide a modular packaging apparatus in which the in-
dividual modules that compose it can operate according
to a rule of motion of their own which is substantially
independent of that of the other modules.
[0010] Another object of the invention is to provide a

modular packaging apparatus in which the individual
modules that compose it can operate according to a pro-
duction speed of their own which is substantially inde-
pendent of the speed of the other modules.
[0011] Another object of the invention is to provide a
modular packaging apparatus that prevents the forma-
tion of badly cut pouches due to the effect of the polymeric
film’s own weight, retained with a suspended arrange-
ment during the formation of the pouches.
[0012] Another object of the invention is to provide a
modular packaging apparatus that can be laid out ac-
cording to various configurations, by virtue of its modu-
larity and versatility, allowing also to be reconfigured if
needed.
[0013] Another object of the invention is to provide a
modular packaging apparatus that can be modified in
order to increase productivity.
[0014] Another object of the invention is to provide a
modular packaging apparatus that keeps the film in mo-
tion in a horizontal constant position.
[0015] A further object of the present invention is to
provide a modular packaging apparatus that has a low
cost, is relatively simple to provide in practice and is safe
in application.
[0016] This aim and these objects, as well as others
which will become better apparent hereinafter, are
achieved by a modular packaging apparatus for providing
packages of the type known as Doypack, characterized
in that it comprises

- at least one first independent and separate station
for forming pouches, which is provided with at least
one reel of polymeric film, with at least one assembly
for folding and coupling flaps of said film, at least one
track for the support, even just in localized regions,
of a continuous planar lamina of layers of film which
are folded and locally coupled, arranged so as to rest
with one of its faces on at least one region of said
track, and at least one cutting unit for dividing said
planar lamina into pouches;

- at least one second independent and separate sta-
tion for the filling and closing of said pouches;

- at least one element for the pickup and transfer of
at least one individual pouch from said at least one
track to at least one stage for the entry of said pouch-
es of said second station for filling and closing said
pouches, said at least one pickup element being in-
terposed between said at least one track and said
second filling and closing station.

[0017] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred but not exclusive embodiment of the
modular packaging apparatus, illustrated by way of non-
limiting example in the accompanying drawings, wherein:

Figure 1 is a schematic perspective view of a possi-
ble embodiment of a modular packaging apparatus
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according to the invention;
Figure 2 is a schematic perspective view of a further
embodiment of a modular packaging apparatus ac-
cording to the invention;
Figure 3 is a schematic perspective view of another
embodiment of a modular packaging apparatus ac-
cording to the invention.

[0018] With reference to the figures, the reference nu-
meral 1 generally designates a modular packaging ap-
paratus for providing packages A of the type known as
Doypack.
[0019] The apparatus 1 according to the invention
comprises at least one first independent and separate
station 2 for forming pouches B.
[0020] The first station 2 is conveniently provided with
at least one reel C of polymeric film D, with at least one
assembly 3 for folding and coupling flaps of the film D,
with at least one track 4 for the support, even just in lo-
calized regions, of a continuous planar lamina E of layers
of film D which are folded and locally coupled: said planar
lamina E is positively arranged so as to rest with one of
its faces on at least one region of the track 4. The planar
lamina E therefore advances along the track 4 with a
horizontal arrangement of its mutually opposite planar
faces.
[0021] The first station 2 furthermore comprises favo-
rably at least one cutting unit 5 for dividing the planar
lamina E into pouches B.
[0022] It is specified that the reels C of film D can be
preferably two, so that the respective films can be super-
imposed, facilitating the operations for forming the planar
lamina E.
[0023] The division of the planar lamina E into pouches
B can be performed advantageously by using a cutting
unit which comprises two mutually opposite rollers 5a,
5b. At least one of the rollers 5a, 5b comprises a blade
6a, 6b which protrudes from its surface. During the rota-
tion of the respective roller 5a, 5b, each blade 6a, 6b
abuts against the surface of the planar lamina E, per-
forming the cut according to preset dimensional param-
eters.
[0024] The apparatus 1 according to the invention op-
erates identically also with any other cutting system: in
particular, variations with scissor-like cutting elements
are possible, with fixed-blade cutting elements and with
oscillating blade cutting elements. In any case, the adop-
tion of further and different cutting elements as a function
of each specific application for which the apparatus 1 is
intended is not excluded.
[0025] The apparatus 1 according to the invention fur-
ther comprises at least one second independent and sep-
arate station 7, which is designed to fill and close the
pouches B in order to provide the packages A of the type
known as Doypack.
[0026] The apparatus 1 according to the invention fur-
ther comprises at least one element for picking up and
transferring at least one individual pouch B from the at

least one track 4 to at least one stage 8 for the entry of
the pouches B in the second station 7 for filling and clos-
ing them.
[0027] The at least one pickup element is interposed
between the at least one track 4 and the second filling
and closing station 7.
[0028] The pickup and transfer element is not shown
in the accompanying figures since it is a generic handling
device, of the type known generically as "pick and place",
which can be chosen from any one of the commercial
ones suitable to make each pouch B perform the desired
trajectory.
[0029] With particular reference to an embodiment of
unquestionable interest in practice and application, in the
apparatus 1 according to the invention, between the at
least one track 4 and the at least one entry stage 8 for
the pouches B of the second filling and closing station 7
it is advantageously possible to interpose at least one
accumulation magazine 9 (in practice a buffer) within
which it is possible to store the pouches B that arrive from
the first station 2.
[0030] By virtue of the presence of the accumulation
magazine 9 it is possible to disconnect completely the
first station 2 and the second station 7.
[0031] The first station 2 can in fact operate at any
speed and with any rule of motion (continuous motion,
intermittent motion, various motion): all the produced
pouches B are stored in the magazine 9.
[0032] If the second station 7 performs the filling and
closing operations by operating on a number of pouches
per hour that is smaller than the hourly production of the
first station 2, the magazine 9 would allow to accumulate
pouches B, without the need to slow the first station 2.
Optionally, at the end of production, it is possible to stop
the first station 2 early and let the second station 7 pro-
ceed with the operations for filling and closing the pouch-
es B until all the ones stored in the magazine are used up.
[0033] If instead it is the second station 7 that is faster
(having a higher productivity in the unit time) than the
first station 2, then it is possible to provide for an earlier
start of the first station 2, so as to fill the magazine 9 as
much as possible and start the second station only when
the magazine 9 is full, ensuring regular operation in order
to provide a predefined production. The continuous sup-
ply of pouches B from the first station 2 to the magazine
9 ensures that said magazine is emptied slowly, although
this certainly will occur as a consequence of the higher
production rate of the second station 7. In order to obviate
any interruption of operation due to the lack of pouches
B in the magazine 9, it is possible to fill the magazine 9
with pouches B provided previously, thus allowing the
second station 7 to continue to operate with its own pro-
duction rate.
[0034] The apparatus 1 according to the invention al-
lows to work also with preformed pouches (which can be
purchased commercially) fed from a respective maga-
zine, leaving the station 2 inactive. This advantageously
allows to use even shaped or special pouches which
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couldn’t be produced with the machine part 2.
[0035] It is specified furthermore that the at least one
element for the pickup and transfer of at least one indi-
vidual pouch B from the at least one track 4 to the at least
one stage 8 for the entry of the pouches B in the second
station 7 for filling and closing them comprises grip means
which are orientable and can move to pick up at least
one individual pouch B arranged horizontally on the track
4, rotate it through 90° and deliver it to the entry stage 8
with a vertical arrangement of the respective mutually
opposite planar faces.
[0036] In practice, the pouches B (and the continuous
planar lamina E) move while maintaining a substantially
horizontal configuration along most of the first station 2,
but move while maintaining a substantially vertical con-
figuration along the second station 7.
[0037] The pickup and transfer element must therefore
have grip means which can be oriented and moved in
order to render the two stations 2 and 7 compatible; in
particular, it must be able to modify the orientation of
each individual pouch B in order to allow the pouches B
provided by the first station 2 to be used by the second
station 7.
[0038] It is specified furthermore that conveniently at
least one component chosen from the at least one first
station 2, the at least one second station 7, the at least
one pickup and transfer element and the at least one
accumulation magazine 9 is actuated by means of ser-
vomotors such as brushless motors, switching motors,
linear induction motors, permanent magnet motors,
switched-reluctance motors, and the like.
[0039] The adoption of controlled motors as actuation
systems for all the moving parts of at least one of the
previously listed components is extremely advanta-
geous, since it allows great freedom in terms of adjust-
ment, optimizing the operation of each individual com-
ponent.
[0040] Normally, traditional machines use a number of
main motors, which control numerous movable elements
(with the interposition of cams, gear systems, belts,
chains and other mechanical elements). This entails a
great rigidity of the entire assembly of elements being
moved, since any adjustment of the main motor affects
all the components actuated by it.
[0041] By instead resorting to dedicated servomotors
for each movable element, as provided in the compo-
nents of the apparatus 1 according to the invention, it is
possible to perform simple and efficient adjustments and
select specific rules of motion as a function only of the
requirements of that specific movable element, without
these affecting the others. It is evident that by virtue of
this great adjustment flexibility the apparatus 1 according
to the invention is always optimized, since every compo-
nent thereof can operate in the ideal operating conditions.
[0042] The servomotors can be conveniently function-
ally associated and controlled by a respective processing
unit of the type chosen preferably from a programmable
logic controller, an industrial computer, a personal com-

puter, a handheld computer, a remotely connected cal-
culation device, and the like.
[0043] The processing unit may therefore interpolate
the best operating configurations for each component
and adjust them in order to obtain the maximum produc-
tion efficiency of the entire apparatus 1.
[0044] By means of an interface element, the user can
in any case check the operating conditions of each com-
ponent and apply corrections, if one wishes to privilege
specific operating parameters.
[0045] The first station 2 can favorably comprise a tem-
porary accumulation area 10 (an intermediate buffer) de-
signed to obtain a predefined reserve of the continuous
planar lamina E arranged between the at least one folding
and coupling assembly 3 and the at least one cutting unit
5.
[0046] In this temporary accumulation area 10, a por-
tion of the planar lamina E is suspended between respec-
tive guiding means 11, 12 which are arranged upstream
(the means 11) and downstream (the means 12): in this
condition, it is subject to its own weight and curves by
following substantially the shape of a hyperbolic plane
curve such as a catenary.
[0047] The temporary accumulation area 10 allows to
set the portion of planar lamina E that originates from the
assembly 3 in phase with the operating speed of the cut-
ting unit 5, behaving in practice as an intermediate buffer.
[0048] With particular reference to an embodiment of
unquestionable interest, the apparatus 1 according to the
invention can comprise advantageously at least two sec-
ond independent and separate stations 7, each designed
for the filling and closing of the pouches B.
[0049] In this case, at least one respective pickup and
transfer element for each second station 7 that is present
is interposed between the at least one track 4 and each
second station 7.
[0050] This embodiment allows to fully utilize the pro-
ductivity of the first station 2, sorting the pouches B pro-
duced by it on two separate second stations 7 which work
simultaneously.
[0051] In this case, at least one respective accumula-
tion magazine 9 can be arranged conveniently between
each pickup and transfer element and the portion of the
track 4 that faces it.
[0052] As an alternative, a single accumulation mag-
azine 9, the length of which at least corresponds to the
distance between the entry stages 8 of the respective
second stations 7 measured along the direction of exten-
sion of the track 4, is arranged advantageously as an
alternative between the pickup and transfer elements
(one for each second station 7 that is present) and the
portion of the track 4 that faces them.
[0053] Furthermore, it is pointed out that the folding
and coupling assembly 3 comprises at least one sealing
device 13 which can move along the advancement di-
rection of the film D for the coupling by heat-sealing of
the juxtaposed flaps (of the polymeric film D).
[0054] The movements of the at least one sealing unit
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13, provided according to the respective degrees of free-
dom, ensure the simplicity of the format changing oper-
ations and allow the operation of said at least one sealing
device 13 for the temporary chasing of the film D that
advances with a continuous motion along the track 4 for
respective sealing.
[0055] The mutual independence of the stations 2 and
7 is very important, since it allows high versatility of the
apparatus 1 according to the invention, from a logistic
standpoint (it can be installed according to the most con-
venient configuration as a function of the space availa-
ble), from a production standpoint (each individual station
2, 7 can operate in maximum performance conditions
and is not constrained to the operation of the other) , from
a malfunction management standpoint (the malfunction
of one of the two stations in any case allows the other
one to continue to produce, generating reserves of
pouches B or using reserves of pouches to provide the
packages A) and from a reconfigurability standpoint (an
apparatus can be purchased with a single second station
7 and subsequently it is possible to purchase others to
be arranged downstream or upstream thereof in order to
increase productivity).
[0056] It should be noted that the second station 7 can
also be purchased on its own, independently of the sta-
tion 2, in order to be used with preformed pouches sup-
plied by a respective magazine (it can be seen, therefore,
that the apparatus 1 according to the invention and its
components are particularly versatile). The end user has
thus the future possibility to add the pouch forming station
2 when production volumes that justify this are reached.
[0057] The same principle can apply in relation to the
variation of the configuration of the apparatus 1 according
to the invention, which might comprise multiple forming
stations 2 or multiple second stations 7 in order to adapt
said apparatus 1 to the production requirements of the
end user.
[0058] Advantageously, the present invention solves
the problems described above, by providing the modular
packaging apparatus 1 structured in such a manner as
to divide the operating stations (the first station 2, the
second station 3 and the accumulation magazine 9) into
individual independent modules.
[0059] Each independent module can operate accord-
ing to its own rules of motion and with a productivity that
is independent of the other modules. The configurations
of possible mutual coupling of the various modules are
therefore multiple and not fixed, to the full benefit of the
versatility of the apparatus 1.
[0060] Positively, the individual modules that compose
the apparatus 1 according to the invention can operate
according to an ideal rule of motion of their own, which
is substantially independent of that of the other modules,
ensuring optimization of the operating conditions.
[0061] Usefully, the individual modules that compose
the apparatus 1 according to the invention can operate
according to an ideal production rate of their own which
is substantially independent of the rate of the other mod-

ules, ensuring optimization of the operating conditions.
[0062] Advantageously, the packaging apparatus 1 ac-
cording to the invention avoids the formation of pouches
that are not cut perfectly due to the deformation of the
planar lamina caused by the effect of its weight: the con-
tinuous planar lamina E and the pouches B are in fact
transferred horizontally along the track 4 and do not hang
vertically as in traditional machines.
[0063] Conveniently, the packaging apparatus 1 ac-
cording to the invention can be reconfigured, by virtue of
its optimum versatility, even multiple times, modifying its
layout due to logistic requirements and/or the number
and characteristics of the modules that compose it due
to production requirements.
[0064] Favorably, the packaging apparatus 1 accord-
ing to the invention can be modified in order to increase
productivity, increasing at will the number of the second
stations 7 that operate therein.
[0065] Efficiently, the packaging apparatus 1 accord-
ing to the invention is capable of keeping the planar lam-
ina E in motion in a constant horizontal position.
[0066] It is specified that keeping the material in motion
with a perfectly horizontal configuration and then cutting
it according to a perfectly vertical trajectory is almost im-
possible to be provided with machines of the known type.
The planar laminar E of film creates a bulge between the
two points (traction rollers) between which it is locked in
order to be unwound. This introduces the problem of con-
trolling the horizontal motion of the film which, by tending
to curve, does not maintain easily the horizontal arrange-
ment during unwinding. In the apparatus 1 according to
the invention, the material is unwound while leaving it
always resting on the horizontal plane, which prevents
deformations thereof due to gravity.
[0067] Validly, the packaging apparatus 1 according
to the invention is relatively simple to provide in practice
and has a low cost: these characteristics render the ap-
paratus 1 according to the invention an innovation of as-
sured practical application.
[0068] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the accompanying claims; all the de-
tails may furthermore be replaced with other technically
equivalent elements.
[0069] In the exemplary embodiments shown, individ-
ual characteristics, given in relation to specific examples,
may actually be interchanged with other different char-
acteristics that exist in other exemplary embodiments.
[0070] In practice, the materials used, as well as the
dimensions, may be any according to the requirements
and the state of the art.
[0071] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.
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Claims

1. A modular packaging apparatus for providing pack-
ages of the type known as Doypack (A), character-
ized in that it comprises

- at least one first independent and separate sta-
tion (2) for forming pouches (B), which is provid-
ed with at least one reel (C) of polymeric film
(D), with at least one assembly (3) for folding
and coupling flaps of said film (D), at least one
track (4) for the support, even just in localized
regions, of a continuous planar lamina (E) of lay-
ers of film (D) which are folded and locally cou-
pled, arranged so as to rest with one of its faces
on at least one region of said track (4), and at
least one cutting unit (5) for dividing said planar
lamina (E) into pouches (B);
- at least one second independent and separate
station (7) for the filling and closing of said
pouches (B);
- at least one element for the pickup and transfer
of at least one individual pouch (B) from said at
least one track (4) to at least one stage (8) for
the entry of said pouches (B) of said second sta-
tion (7) for filling and closing said pouches (B),
said at least one pickup element being inter-
posed between said at least one track (4) and
said second filling and closing station (7).

2. The apparatus according to claim 1, characterized
in that at least one magazine (9) for the accumula-
tion of pouches (B) is interposed between said at
least one track (7) and said at least one entry stage
(8) for said pouches (B) of said second filling and
closing station (7).

3. The apparatus according to one or more of the pre-
ceding claims, characterized in that said at least
one element for the pickup and transfer of at least
one individual pouch (B) from said at least one track
(4) to at least one entry stage (8) for said pouches
(B) of said second station (7) for filling and closing
said pouches (B) comprises grip means which are
can be oriented and moved to pick up at least one
individual pouch (B) arranged horizontally on said
track (4), to rotate it through 90° and to deliver it to
said entry stage (8) with a vertical arrangement of
the respective mutually opposite planar faces.

4. The apparatus according to one or more of the pre-
ceding claims, characterized in that at least one
component chosen from said at least one first station
(2), said at least one second station (7), said at least
one element for the pickup and transfer of at least
one individual pouch (B) from said at least one track
(4) to at least one entry stage (8) for said pouches
(B) and said at least one accumulation magazine (9)

is actuated by means of servomotors such as brush-
less motors, switching motors, linear induction mo-
tors, permanent magnet motors, switched-reluc-
tance motors, and the like.

5. The apparatus according to claim 4, characterized
in that said servomotors are functionally associated
and controlled by a respective processing unit of the
type chosen preferably from a programmable logic
controller, an industrial computer, a personal com-
puter, a handheld computer, a remotely connected
calculation device, and the like.

6. The apparatus according to one or more of the pre-
ceding claims, characterized in that it comprises
an area (10) for the temporary accumulation of said
continuous planar lamina (E) of layers of film (D)
which are folded and locally coupled, which is ar-
ranged between said at least one folding and cou-
pling assembly (3) and said at least one cutting unit
(5), in said temporary accumulation area (10) one
portion of said planar lamina (E) being suspended
between respective guiding means (11, 12), ar-
ranged upstream and downstream, and subjected
to its own weight.

7. The apparatus according to one or more of the pre-
ceding claims, characterized in that it comprises at
least two independent and separate second stations
(7) for the filling and closing of said pouches (B), at
least one respective pickup and transfer element be-
ing interposed between said at least one track (4)
and each second station (7).

8. The apparatus according to the preceding claim,
characterized in that at least one respective accu-
mulation magazine (9) is arranged between each
pickup and transfer element and the portion of said
track (4) that faces it.

9. The apparatus according to claim 6 and as an alter-
native to claim 7, characterized in that a single ac-
cumulation magazine (9), the length of which at least
corresponds to the distance between the entry stag-
es (8) of the respective second stations (7), meas-
ured along the direction of extension of said track
(4), is arranged between said pickup and transfer
elements and the portion of said track (4) that faces it.

10. The apparatus, characterized in that said assembly
(3) for the folding and coupling of flaps of said film
(D) comprises at least one sealing device (13) which
can move along the advancement direction of said
film (D) for the coupling by heat-sealing of said jux-
taposed polymeric film flaps (D), the movements of
said at least one sealing device (13), provided ac-
cording to the respective degrees of freedom, ensur-
ing the change of format and the temporary chasing
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of said film (D) for the sealing of the respective su-
perimposed flaps during its translation.
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