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(54) AUTOMATIC PACKAGING MACHINE

(57)  The packaging machine comprises a container
forming machine (FM) and a filling device (FD) linked by
means of a transfer device (TD). The filling device (FD)
comprises an endless vertical conveyor (44), which fol-
lows a path consisting of a vertical ascending section
and a vertical descending section linked by their ends
by means of semicircumferential sections, equipped
with one or more support mechanisms (56) for contain-

ers (3) which successively and sequentially occupy a
position for receiving the containers (3) at the lower end
of the ascending section; a position for opening the con-
tainers (3) at the upper end of the ascending section; a
position for filling the containers (3) at the upper end of
the descending section; and a position for sealing the
containers (3) at the lower end of the descending sec-
tion.

FIG.3
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Description

Technical field of the invention

[0001] The object of the invention is an automatic
packaging machine, particularly for the automatic pack-
aging of products in the form of powder, solids, pastes,
liquids, etc., like for example juice, soft drinks, ground
coffee, detergents, etc., in containers in the form of bags
obtained by their formation from a sheet of heat sealable
material.

Background of the invention

[0002] There is a wide variety of known embodiments
of machines used for the automatic packaging of prod-
ucts in the form of powder, solids, pastes, liquids, etc.
in containers in the form of bags, obtained by their for-
mation from a sheet of heat sealable material. In gener-
al, such automatic packaging machines comprise a con-
tainer forming machine and a filling device, linked by
means of a device that transfers containers from the
forming machine to the filling device.

[0003] Fig. 1 schematically shows an embodiment of
an automatic packaging machine of the previously dis-
closed type. Essentially, the automatic packaging ma-
chine comprises a forming machine FM for containers
in the form of bags, a container transfer device TD and
a filling device FD, laid out lengthways. The container
forming machine FM is comprised of a means of feeding
a sheet of heat sealable material 1, a continuous means
of forming 2 the containers 3 in the form of bags and a
means of cutting 4 to separate the containers 3 from the
continuous formed sheet. The transfer device TD for the
containers 3 comprises a means of transport 5 equipped
with suction nozzles for opening the containers 3, in or-
der to fill them. And, the filling device FD is equipped
with a dispensing nozzle 6 and a means of closing 7 the
filled containers 3.

[0004] Fig. 2 shows another embodiment of an auto-
matic packaging machine of the previously disclosed
type. In this embodiment, as in the embodiment shown
in Fig. 1, the packaging machine comprises a container
forming machine FM, a transfer device, not shown, and
a filling device FD. Essentially, the container forming
machine FM does not differ from the one previously dis-
closed for the embodiment in Fig. 1, and similar ele-
ments are designated the same reference numbers.
The filling device FD is placed above the forming ma-
chine FM and comprises a quadrangular-shaped rotary
support 8, in which each of its sides is provided with a
means of supporting 9 the containers 3 for them to be
filled by means of the dispensing nozzles 6 positioned
on one of the sides.

[0005] In general, the main drawback of the embodi-
ments of automatic packaging machines such as those
disclosed is the following. Once the container has been
filled with the product to be packaged, particularly in the
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case of liquids, the displacement of the full container
from the filling machine to the means of closing the con-
tainer, means that the product held in the container is
subject to accelerations and decelerations which cause
significant changes in the level of the product in relation
to the rim of the container, and that is the case whether
the full container follows a linear path or a circular path,
which makes it necessary to limit the speed of the full
container's displacement in order to avoid spilling the
product and/or wetting the area where the full container
is closed by sealing; consequently, such a reduction in
the speed with which the full containers are displaced
before being sealed leads to a reduction in the packag-
ing machine's production.

Explanation of the invention

[0006] The automatic packaging machine which is the
object of the invention is of the type that comprises a
forming machine for containers of a heat sealable ma-
terial in the form of bags and a device for filling the bags
with the product to be packaged, linked by means of a
transfer device, positioned under the filling device,
which transfers containers from the forming machine to
the filling device.

[0007] The machine according to the invention is
characterized in that the transfer device transfers the
containers from the container forming machine to the
filling device by means of a vertical displacement and a
horizontal displacement of the containers, both dis-
placements being carried out simultaneously, recipro-
cating and coplanarly, and in that the filling device com-
prises a chassis on which an endless vertical conveyor
is positioned which follows a path formed by an ascend-
ing section and by a descending section which run par-
allel to and facing one another, linked by their corre-
sponding ends by means of semicircumferential sec-
tions, the endless conveyor being equipped with one or
more mechanisms to support the regularly distributed
containers, simultaneously displaceable and so that
each of them successively and sequentially occupies
the lower end of the ascending section, or position
where the containers supplied by the transfer device are
received, the upper end of the ascending section, or po-
sition where the containers are opened in order to be
filled, the upper end of the descending section, or posi-
tion where the containers are filled with the product to
be packaged and the lower end of the descending sec-
tion, or position where the containers filled with the prod-
uct to be packaged are sealed, from where they are
placed on a means of evacuation for filled, closed con-
tainers.

[0008] The characteristics of the disclosed transfer
device and filling device provide an innovative solution
to the problems caused by the displacement of contain-
ers filled with the product to be packaged, before being
sealed. In effect, the fact that the full containers are dis-
placed following a vertical path from the upper end of
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the descending section, where the means of filling the
containers are positioned, to the lower end of the de-
scending section, where the means of sealing the con-
tainers is positioned, means that the level of the product
in the container remains horizontal, regardless of the
speed at which said displacement is made. Thus, with
the machine in the invention we manage, firstly, to avoid
spilling the packaged product due to accelerations and
decelerations during the displacement of the full con-
tainer and/or soiling the sealing areas, and secondly, an
increase in the machine's production in relation to those
embodiments of automatic packaging machines in
which the full containers, before being sealed, are dis-
placed following a path in a straight or curved line.
[0009] According to another characteristic of the ma-
chine in the invention, the transfer device comprises a
chassis equipped with two vertical axles parallel to and
facing one another upon which a transfer gripper box
may be displaced, making a reciprocating motion driven
by a linear drive mechanism.

[0010] Itis also characteristic of the machine accord-
ing to the invention that the transfer gripper box com-
prises a pair of drive pulleys of different diameters, joint-
ly and coaxially connected to one another, and a pair of
driven pulleys of different diameters jointly and coaxially
connected to one another, with both pairs of pulleys po-
sitioned vertically and coplanarly in relation to the other,
with the pair of pulleys with a greater diameter linked by
an outer drive belt and the pair of pulleys with a lesser
diameter linked by an inner drive belt, and with the pair
of drive pulleys connected to a fixed drive mechanism
that imparts a reciprocating revolving motion to them, in
accordance with the reciprocating motion that the linear
drive mechanism imparts to the transfer gripper box.
[0011] Another characteristic of the invention is that
the transfer gripper box is equipped with two horizontal
axles parallel to one other and situated between the pair
of drive pulleys and the pair of driven pulleys, adjusted
so that upon these a number of transfer grippers, con-
nected to the sides of the drive belts may be moved in
both directions, making a reciprocating motion.

[0012] According to another characteristic of the in-
vention, a first transfer gripper is connected to the upper
side of the outer drive belt; a second transfer gripper,
adjacent to the first, is connected to the upper side of
the inner drive belt; a third transfer gripper, adjacent to
the second, is connected to the lower side of the inner
drive belt; and a fourth transfer gripper, adjacent to the
third, is connected to the lower side of the outer drive
belt, all adjusted so that the reciprocating rotation of the
drive pulleys causes the reciprocating motion of the
transfer grippers on the horizontal axles, so that the
transfer grippers connected to the upper sides and the
transfer grippers connected to the lower sides remain in
positional symmetry in relation to a theoretical main
cross axis of the horizontal axles.

[0013] The invention is also characterized in that the
linear drive mechanism comprises a cam to which the
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input arm of a first-order lever is connected, whose out-
put arm is in turn connected to the foot of a connecting
rod, while the head of the connecting rod is joined to the
transfer gripper box, all adjusted so that the rotation of
the cam causes the reciprocating motion of the lever,
which the connecting rod then imparts to the transfer
gripper box.

[0014] According to another characteristic of the in-
vention, the fixed drive mechanism comprises a drive
arm connected by one end to the pair of drive pulleys
and by the other end to the foot of a connecting rod
whose head is in turn connected to a crank linked to a
fixed point.

[0015] It is also characteristic of the packaging ma-
chine in the invention that the transfer grippers are ad-
justed to occupy two positions, a first position for receiv-
ing a container from the container forming line and a
second position for supporting the container by a cen-
tred longitudinal portion.

[0016] Another characteristic of the invention is that
the chassis of the filling device comprises two parallel
horizontal axles, to which two vertical supports are con-
nected which may be displaced on the horizontal axles
in both directions, causing them to move towards or
away from each other, with the endless conveyor being
connected to the vertical supports.

[0017] According to another characteristic of the in-
vention, the endless conveyor comprises a shaft, con-
nected to the lower ends of the vertical supports and
equipped with two driving gearwheels, and two driven
gearwheels, positioned at the upper ends of the vertical
supports, the corresponding pairs of driving gearwheel
and driven gearwheel being linked by means of a con-
veyor chain, and with the four horizontal mechanisms
for supporting the containers being connected to the re-
spective conveyor chains.

[0018] Theinventionis also characterizedinthateach
support mechanism comprises a first horizontal support
axle, connected by one end to a first conveyor chain, so
that it occupies a fixed position in relation to this, and by
the other end to a second conveyor chain, so that it may
be displaced transversally in relation to this; and a sec-
ond horizontal support axle situated above the first hor-
izontal support axle, connected by one end to the first
conveyor chain, so that it may be displaced transversally
in relation to this, and by the other end to the second
conveyor chain, so that it occupies a fixed position in
relation to this, the first horizontal support axle being
equipped with a first group of support grippers and the
second horizontal support axle with a second group of
support grippers, the grippers of both groups being po-
sitioned so that a gripper from the first group and a cor-
responding gripper from the second group allow a con-
tainer to be supported, and all adjusted so that the dis-
placement of the vertical supports on the horizontal ax-
les of the chassis cause the grippers of one group to
move towards or away from the corresponding grippers
of the other group, in order to adjust the distance that
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separates them to the dimensions of the container.

Brief description of the drawings

[0019] Inthe attached drawings an embodiment of the
automatic packaging machine in the invention is illus-
trated by means of a non-limiting example. In said draw-
ings:
Figs.1and 2  schematically represent respective
embodiments of known automatic
packaging machines;

is a schematic representation of the
automatic packaging machinein the in-
vention;

is an elevation view of the transfer de-
vice of the machine in the invention;
is a side view of the transfer device in
Fig. 4;

is an elevation view of the transfer de-
vice according to the invention, in a dif-
ferent stage of operation to that shown
in Fig. 4;

is a side view of the transfer device and
of the filling device of the machine in
the invention; and

is an elevation view of the filling device
of the machine in the invention.

Fig. 3,

Fig. 4,

Fig. 5,

Fig. 6,

Fig. 7,

Fig. 8,

Detailed description of the drawings

[0020] Fig. 3 shows, schematically and in perspec-
tive, the automatic packaging machine according to the
invention that is described as an example of embodi-
ment. It can be seen that the machine comprises a con-
tainer forming machine FM and a filling device FD, both
devices FM and FD being linked by means of a container
transfer device, which, to keep things simple, has not
been shown in Fig. 3 and which has been shown in Figs.
4 to 7, which transfers the containers from the forming
machine FM to the filling device FD.

[0021] The forming machine FM essentially compris-
es a means of feeding a sheet 1 of heat sealable mate-
rial; a means of sealing 2 the containers 3 in the form of
bags; and a means of cutting 4 to separate the contain-
ers 3 from the continuously formed sheet 1. In this ex-
ample of embodiment the means of cutting 4 proceed
to cut and separate the formed sheet 1 of four containers
3, simultaneously.

[0022] InFigs. 4 and 5 it can be seen that the transfer
device TD comprises a quadrangular-shaped chassis
10 equipped with two vertical axles 11 positioned paral-
lel to and facing one another and upon which a transfer
gripper box 12 may be displaced, making a reciprocat-
ing vertical motion driven by a linear drive mechanism
13 that will later be described.

[0023] The transfer gripper box 12 contains a pair of
drive pulleys connected jointly and coaxially in relation
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to one another, of which the drive pulley with a greater
diameter is 14 and the drive pulley with a lesser diameter
is 15, and a pair of driven pulleys also connected jointly
and coaxially in relation to one another, of which the driv-
en pulley with a greater diameter is 16 and the driven
pulley with a lesser diameter is 17, the pair of drive pul-
leys 14 and 15 and the pair of driven pulleys 16 and 17
being positioned horizontally and coplanarly. The pul-
leys with a greater diameter, drive pulley 14 and driven
pulley 16, are linked by means of an outer drive belt 18,
while the pulleys with a lesser diameter, drive pulley 15
and driven pulley 17, are linked by means of an inner
drive belt 19. The drive pulleys 14 and 15 are connected
to a fixed drive mechanism 20 which will later be de-
scribed and which imparts a reciprocating rotary motion
to the drive pulleys 14 and 15, all being adjusted so that
the simultaneous rotation of the drive pulleys 14 and 15
also causes the simultaneous displacement of the drive
belts in directions A and B shown in Fig. 4.

[0024] The transfer gripper box 12 also contains two
horizontal axles 21, positioned between the pair of drive
pulleys 14 and 15 and the pair of driven pulleys 16 and
17 and they are parallel to one another. Connected to
the two horizontal axles 21 are four transfer grippers,
shown with references 22 to 25, which may be displaced
in directions A and B. The first transfer gripper 22 is con-
nected to the upper side of the outer drive belt 18; the
second transfer gripper 23 is positioned next to the first
22 and is connected to the upper side of the inner drive
belt 19; the third transfer gripper 24 is positioned next
to the second 23 and is connected to the lower side of
the inner drive belt 19; and the fourth transfer gripper 25
is positioned next to the third 24 and is connected to the
lower side of the outer drive belt 18.

[0025] The linear drive mechanism 13 comprises a
cam 26 to which the input arm 27 is connected, that of
a first-order lever 28 in which the fulcrum 29 is joined to
a fixed point, while the output arm 30, which forms an
angle with the input arm 27, is connected to the foot of
a connecting rod 31 whose head is connected to the
transfer gripper box 12; the rotation of the cam 26, by
means of an operation which is not shown, causes a
reciprocating rotary motion of the lever around the ful-
crum 29 and a reciprocating vertical translation motion
of the connecting rod 31 and of the transfer gripper box
12. The fixed drive mechanism 20 comprises a drive le-
ver 32 which is connected by one end to the pair of driv-
ing wheels 14 and 15, while its other end is connected
to the foot of a connecting rod 33, the head of the con-
necting rod 33 being connected to a crank 34 joined by
means of a vertical support 35 to a fixed point 36.
[0026] In Fig. 5 it can be seen that each transfer grip-
per comprises a horizontal fixed arm 37 and a horizontal
moving arm 38, the moving arm 38 being able to be dis-
placed in both directions shown C and D, the inner end
of the moving arm 38 being joined to the output arm 39
of afirst-order lever 40 whose input arm 41 is connected
to a pneumatic cylinder 42; all adjusted so that the mov-
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ing arm 38 may occupy two positions, the first for receiv-
ing a container 3, from the means of cutting 4 of the form-
ing machine FM, and a position for closing (Fig. 5) in
which the container 3 is centrally supported by its upper
end.

[0027] A description of how the transfer device TD
works follows. In Fig. 7 it can be seen that the transfer
device TD is positioned under the filling device FD; the
transfer gripper box 12 is in a lower position for receiving
containers 3; the transfer grippers 22 to 25, are in a
closed position, each of them centrally supporting a cor-
responding container 3 by its upper end; and, as can be
seen in Fig. 4, the transfer grippers 22 to 25 are each
positioned as close as possible to the next, the pair of
first and second transfer grippers 22 and 23, and the
pair of third and fourth transfer grippers 24 and 25 keep-
ing in positional symmetry in relation to a theoretical
cross axis Y-Y of the transfer gripper box 12.

[0028] This being the case, once the containers 3
have been separated from the continuously formed
sheet 1 by the means of cutting 4, the rotation of the
cam 26, by means of the first-order lever 28 and the con-
necting rod 31, causes the transfer gripper box 12 to be
pushed upwards; the drive pulleys 14 and 15 are rotated
by means of the drive lever 32 of the connecting rod 33
and the crank 34 in a direction such that it imparts to the
upper side of the outer drive belt 18 and to the upper
side of the inner drive belt 19, a displacement in the di-
rection shown as B, and to the lower side of the inner
drive belt 19 and to the lower side of the outer drive belt
18, a displacement in the direction shown as A; conse-
quently, the rotation of the drive pulleys 14 and 15 during
the lifting of the transfer gripper box 12 produces, by
means of the drive belts 18 and 19, the separation of
two adjoining transfer grippers, at the same time as the
position of each pair of transfer grippers keeps in sym-
metry in relation to the cross axis Y-Y. In Fig. 6 it can be
seen that the transfer gripper box 12 has reached a high
transfer position, with the transfer grippers 22 to 25 oc-
cupying a position in which the containers 3 are collect-
ed by the filling device FD. Once the containers 3 are
collected by the filling device FD, the rotation of the cam
26 brings about the lowering of the transfer gripper box
12; the rotation of the drive pulleys 14 and 15 in the op-
posite direction to before; the displacements of the drive
belts 18 and 19 in the opposite direction to before; and
the positioning of the transfer grippers 22 to 25 specified
in Fig. 4, situated in order to support another group of
containers 3.

[0029] In Figs. 7 and 8 it can be seen that the filling
device FD comprises a chassis 43 upon which an end-
less conveyor 44 is positioned, which consists of an as-
cending section and a descending section that are par-
allel to and facing one another, linked by their respective
ends by means of semicircumferential sections, upon
which four horizontal support mechanisms 56 for con-
tainers 3 are mounted.

[0030] Fig. 3 shows a simplified drawing of the filling
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device FD, showing at the lower end | of the ascending
section of the endless conveyor 44 the position for trans-
ferring the containers 3 from the forming machine FM to
the filling device FD; at the upper end |l of the ascending
section the position for opening the containers 3 in order
to fill them, making said opening operation by means of
suction nozzles 48; at the upper end lll of the descend-
ing section the position for filling the containers 3 with
the product to be packaged, by means of dispensing
nozzles 49; and at the lower end IV of the descending
section the position for closing the full containers 3, by
means of a sealing device 50. The containers 3, once
closed, are placed on a means of evacuating the con-
tainers, consisting of a conveyor belt 51.

[0031] The chassis 43 comprises two horizontal axles
45 parallel to one another upon which two vertical sup-
ports 46 may be displaced in both directions, shown as
E and F in Fig. 8, upon which the endless conveyor 44
is mounted.

[0032] The endless conveyor 44 comprises an inter-
mittent rotation system of 180° 53, equipped with a shaft
47 connected to the lower ends of the vertical supports
46, the shaft 47 being equipped with two driving gear-
wheels 52 positioned between the two supports 46; two
driven gearwheels 54 positioned at the top ends of the
vertical supports 46, facing one another and coplanarly
in relation to the driving gearwheels 52; and a first and
second conveyor chain 55 and 58, each of them linking
a driving gearwheel 52 with its corresponding driven
gearwheel 54, with the four regularly distributed horizon-
tal support mechanisms 56 mounted on both conveyor
chains 55 and 58.

[0033] In Fig. 8 it can be seen that each horizontal
support mechanism 56 comprises a first horizontal sup-
port axle 57 connected by one end to the first conveyor
chain 55, so that it occupies a fixed position in relation
thereto, while its other end is connected to the second
conveyor chain 58 which may be displaced transversally
in relation thereto; and a second horizontal support axle
59 situated above the first horizontal support axle 57,
connected by one of its ends to the first conveyor chain
55 which may be displaced transversally in relation
thereto, while the other end is connected to the second
conveyor chain 58 so that it occupies a fixed position in
relation thereto.

[0034] The first horizontal support axle 57 is equipped
with a first group of support grippers consisting of four
support grippers 60, positioned so that the distance that
separates one of them from another adjacent one is con-
stant, while the second horizontal support axle 59 is
equipped with a second group of support grippers con-
sisting of four support grippers 61, positioned so that the
distance that separates one of them from another adja-
cent one is constant. Both groups of support grippers
are positioned so that support grippers 60 from the first
group of grippers and the corresponding support gripper
61 from the second group of grippers allow a container
3 to be held.
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[0035] The previously described horizontal support
mechanisms for the containers 56 allow the distance
that separates the pairs of support grippers 60 and 61
of the containers 3 to be adjusted to the width of the
container in the following way. The displacement of the
vertical supports 46 upon the horizontal axles 45 of the
chassis 43, causes the displacement of the horizontal
support axles 57 and 59 of each of the horizontal support
mechanisms 56, these being joined to a respective con-
veyor chain 55 and 58. To be precise, the displacement
of the vertical supports 46 towards one other causes the
support grippers 60 and 61 of each pair of support grip-
pers for a container 3 to move away from each other,
while the displacement of the vertical supports 46 away
from each other, causes the support grippers 60 and 61
of each pair of support grippers for a container 3 to move
towards each other.

Claims

1. Automatic packaging machine, of the kind that com-
prises a forming machine (FM) for containers (3) of
a heat sealable material in the form of bags and a
filling device (FD) for the containers (3) with the
product to be packaged, linked by means of a trans-
fer device (TD) positioned under the filling device
(FD) that transfers containers (3) from the forming
machine (FM) to the filling device (FD), that is char-
acterized in that the transfer device (TD) transfers
the containers (3) from the forming machine (FM)
to the filling device (FD) by means of a vertical dis-
placement and a horizontal displacement of the
containers, making both movements simultaneous-
ly, reciprocating and coplanarly, and in that the fill-
ing device (FD) comprises a chassis (43) on which
an endless vertical conveyor (44) is positioned that
follows a path formed by an ascending section and
a descending section which are parallel to and fac-
ing one another, linked by their corresponding ends
by means of semicircumferential sections, the end-
less conveyor being equipped with one or more
support mechanisms (56) for the containers (3) reg-
ularly distributed, which may be displaced simulta-
neously and so that each of them occupies, succes-
sively and sequentially, the lower end of the ascend-
ing section, or position for receiving the containers
(3) supplied by the transfer device (TD), the upper
end of the ascending section, or position for open-
ing the containers (3) in order to fill them, the upper
end of the descending section, or position for filling
the containers (3) with the product to be packaged
and the lower end of the descending section, or po-
sition for sealing the containers (3) filled with the
product to be packaged, from where they are placed
upon a means of evacuation (51) for full or dosed
containers (3).
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2,

Automatic packaging machine according to claim 1,
which is characterized in that the transfer device
(TD) comprises a chassis (10) equipped with two
vertical axles (11) which are parallel to and facing
one another upon which a transfer gripper box (12)
may be displaced, making a reciprocating motion
driven by a linear drive mechanism (13).

Automatic packaging machine according to claim 2,
which is characterized in that the transfer gripper
box (12) comprises a pair of drive pulleys of different
diameters (14, 15), connected jointly and coaxially
in relation to one another, and a pair of driven pul-
leys (16, 17) of different diameters, connected joint-
ly and coaxially in relation to one another, both pairs
of pulleys (14, 15; 16, 17) being positioned vertically
and coplanarly in relation to one another, the pair of
pulleys with a greater diameter (14, 16) being linked
by an outer drive belt (18) and the pair of pulleys
with a lesser diameter (15, 17) linked by an inner
drive belt (19), and the pair of drive pulleys (14, 15)
being connected to a fixed drive mechanism (20)
that imparts a reciprocating rotary motion to them,
in accordance with the reciprocating motion that the
linear drive mechanism (13) imparts to the transfer
gripper box (12).

Automatic packaging machine according to claims
2 and 3, which is characterized in that the transfer
gripper box (12) is equipped with two horizontal ax-
les (21) parallel to one another and situated be-
tween the pair of drive pulleys (14, 15) and the pair
of driven pulleys (16, 17), adjusted to allow a
number of transfer grippers (22, 23, 24, 25), con-
nected to the sides of the drive belts (18, 19) to be
displaced on these in both directions, making a re-
ciprocating motion.

Automatic packaging machine according to claims
2 to 4, which is characterized in that a first transfer
gripper (22) is connected to the upper side of the
outer drive belt (18); a second transfer gripper (23),
adjacent to the first (22), is connected to the upper
side of the inner drive belt (19); a third transfer grip-
per (24), adjacent to the second (23), is connected
to the lower side of the inner drive belt (19); and a
fourth transfer gripper (25), adjacent to the third
(24), is connected to the lower side of the outer drive
belt (18), all adjusted so that the reciprocating rota-
tion of the drive pulleys (14, 15) causes the recip-
rocating motion of the transfer grippers (22, 23, 24,
25) upon the horizontal axles (21), so that the trans-
fer grippers (22, 23) connected to the upper sides
and the transfer grippers (24, 25) connected to the
lower sides are in positional symmetry in relation to
a main theoretical cross axis (Y-Y) of the horizontal
axles (21).
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Automatic packaging machine according to claim 2,
that is characterized in that the linear drive mech-
anism (13) comprises a cam (26) to which the input
arm (27) of a first-order lever (28) is connected,
whose output arm (30) is in turn connected to the
foot of a connecting rod (31), while the head of the
connecting rod (31) is joined to the transfer gripper
box (12), all adjusted so that the rotation of the cam
(26) causes the reciprocating motion of the lever
(28), which the connecting rod (31) then imparts to
the transfer gripper box (12).

Automatic packaging machine according to claim 3,
which is characterized in that the fixed drive mech-
anism (20) comprises a drive arm (32) connected
by one end to the pair of drive pulleys (14, 15) and
by its other end to the foot of a connecting rod (33),
whose head is in turn connected to a crank (34)
linked to a fixed point (36).

Automatic packaging machine according to claim 2,
which is characterized in that the transfer grippers
(22, 23, 24, 25) are adjusted to occupy two posi-
tions, a first position for receiving a container (3)
from the container forming machine (FM) and a sec-
ond position for supporting the container (3) by a
centred longitudinal portion.

Automatic packaging machine according to claim 1,
which is characterized in that the chassis (43) of
the filling device (FD) comprises two parallel hori-
zontal axles (45), to which two vertical supports (46)
are connected which may be displaced on the hor-
izontal axles (45) in both directions, causing them
to move closer to or further from one another, the
endless conveyor (44) being connected to the ver-
tical supports (46).

Automatic packaging machine according to daim 9,
which is characterized in that the endless convey-
or (44) comprises a shaft (47), connected to the low-
er ends of the vertical supports (46) and equipped
with two driving gearwheels (52), and two driven
gearwheels (54), positioned at the upper ends of the
vertical supports (46), the corresponding pairs of
driving gearwheel (52) and driven gearwheel (54)
being linked by means of a conveyor chain (55, 58),
with the support mechanisms (56) for the containers
(3) being connected to the respective conveyor
chains (55, 58).

Automatic packaging machine according to claims
9 and 10, which is characterized in that each sup-
port mechanism (56) comprises a first horizontal
support axle (57), connected by one end to a first
conveyor chain (55), so that it occupies a fixed po-
sition in relation thereto, and by the other end to a
second conveyor chain (58), so that it may be dis-
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placed transversally in relation thereto; and a sec-
ond horizontal support axle (59) situated above the
first horizontal support axle (57), connected by one
end to the first conveyor chain (55), so that it may
be displaced transversally in relation thereto, and
by the other end to the second conveyor chain (58),
so thatitoccupies a fixed position in relation thereto,
the first horizontal support axle (57) being equipped
with a first group of support grippers (60) and the
second horizontal support axle (59) with a second
group of support grippers (61), the grippers of both
groups being positioned so that a gripper from the
first group and a corresponding gripper from the
second group allow a container (3) to be held, and
all being adjusted so that the displacement of the
vertical supports (46) upon the horizontal axles (45)
of the chassis (43) causes the grippers (60) of one
group to move towards or away from the corre-
sponding grippers (61) of the other group, in order
to adjust the distance that separates them to the di-
mensions of the container (3).
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