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Description

The subject of the present invention is an apparatus
for packing non-rigid packs in easily variable arrange-
ments.

A further subject of the present invention is a
method of packing packs of the above-mentioned type.

It is known that non-rigid packs are used increas-
ingly frequently, particularly for powdered products, a
typical case being that of detergents, to which specific
reference will be made by way of non-limiting example
in the present description.

The reasons which explain the increasingly wide-
spread use of packs as defined above is essentially that
the production of rigid containers, that is box-like con-
tainers, is much more expensive than that of bags. This
comment is of a general nature and, as far as the exam-
ple of detergents is concerned, the practice of buying
pondered products packed in cardboard, generally box-
like containers, that is, so-called "drums” on a first occa-
sion and, once their contents are finished, subsequently
buying a so-called "refill", that is, the above-mentioned
non-rigid pack, from which the drum is refilled, is
becoming increasingly widespread.

It has been found, however, that, whereas, on the
one hand, the packs in question permit a considerable
reduction in costs for the producer and hence a corre-
sponding decrease in the price charged to the pur-
chaser, on the other hand, the packing of these packs
creates considerable problems.

In fact, the packing of cardboard containers in
boxes, that is, in so-called "cartons”, either for transpor-
tation or for display, presents no particular problems at
the level of their handling.

The same cannot be said for non-rigid packs, since
their arrangement in the containing boxes has to be var-
ied in dependence on numerous factors such as, for
example, the type of product packed, the weight of the
pack, the degree of deformability of the pack, and the
extent of filling, so that, in short, the best arrangement
for the packs in the box which holds them is decided at
the time in question.

Before the various possible ways of packing the
packs are considered, purely for clarity and uniformity of
explanation, the "bottom” of the pack will mean its lower
closed end, whereas the term "top or mouth™ will mean
the upper closed end of the pack which was used for the
preliminary filling thereof and in which, in some cases,
the handle of the pack is formed.

Of the various possible ways of packing the packs,
first of all, that of arranging them all standing up side by
side and with their bottoms resting on the base of the
carton may be considered.

It is also known for the packs to be arranged lying
down in the carton, that is, to be arranged substantially
horizontally and placed on top of one another. In some
cases, an alternating arrangement for the lying-down
position is provided for, that is, with the packs arranged
alternately with the top or mouth on one side and the
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bottom on the opposite side. This is typically the case
for detergents. In practice, in the pile of packs, the
mouth of one pack is over the bottom of the underlying
one. The reason for this particular arrangement is that
the pack is bulkier at its bottom and gradually becomes
less bud towards the mouth so that, if the packs are
arranged as explained above, they are superposed cor-
rectly.

For products of other types, this alternating
arrangement is not necessary and the packs are piled
up all facing the same side.

Another arrangement which is adopted in the pack-
ing of packs can be defined as "mixed" since it provides
for a series of packs standing up, below and above
which there is a pair of packs lying down. All of these
various, variable arrangements have created and, up to
now, create considerable problems in the packing of
packs, particularly in the automation of the packing
which, of course, would considerably reduce production
costs. As a result, packing currently Involves many man-
ual operations or several packing stations operating in
series with one another and separately. Naturally this
increases production costs and the space occupied by
the plant and often requires operation by skilled person-
nel.

Moreover, when the dimensions of the packs are
changed, it is necessary to make many adjustments
and seeings, clearly with increases in idle times and
hence in costs.

Apparatus for packing non-rigid packs which elimi-
nates all of the problems currently present in the prior
art has now been devised and constitutes the subject of
the present invention. More particularly, the innovative
structure of the apparatus according to the invention
and the means with which it is provided enable the vari-
ous packs to be prearranged in the desired position for
packing, that is, with the packs standing up or lying
down in one direction or in the opposite direction, or with
the "mixed" arrangement as defined above.

A method of packing packs as defined above, the
novel operative steps of which enable the packs to be
handled and prearranged in the desired positions as
specified above, also forms a subject of the present
invention.

One of the principal objects of the present invention
is therefore the provision of apparatus and a method for
packing non-rigid packs, by virtue of which all of the
steps necessary for the packing are fully automated
thus excluding the aforementioned manual operation.
This is particularly beneficial in terms of a reduction in
operating times and in production costs.

Another object of the present invention which can-
not be overlooked is the provision of apparatus and a
method as indicated above, in which the various opera-
tive funtions of the apparatus and operative steps of the
respective method are exiremely simple and easy to
modify so that, as well as having high performance, the
apparatus, in particular, is especially versatile.

A subject of the present invention is therefore a
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method of packing non-rigid packs, characterized in that
it comprises the following operative steps:

a) advancing the packs, spaced apart, in a first
direction;

b) stopping the packs in predetermined positions;
¢) moving the packs in a second direction substan-
tially transverse the first direction;

d) advancing the packs in the second direction as
far as a packing station;

e) picking up the packs and depositing them in the
packing containers.

According to a first characteristic of the method
according to the invention, in step (a), the packs prefer-
ably advance arranged standing up.

According to a further characteristic of the method
according to the present invention, during step (d), the
packs are supported standing up.

According to another characteristic of the method
according to the present invention, between step (c) and
step (d), the packs are laid down on one of their sides.

The characteristics just mentioned will be explained
precisely and in detail in the following description.

A further subject of the present invention is an
apparatus for packing non-rigid packs, characterized in
that it comprises first conveyor means for transporting
the packs, spaced apart, In a first direction, means for
stopping the packs arranged a predetermined distance
apart In the first direction, means for thrusting the packs
from the first conveyor means to second conveyor
means for advancing the packs in a second direction
substantially transverse the first, and actuating means
for varying the inclination of the thrust means in order to
bring the packs to a lying-down position on the second
conveyor means.

According to a first characteristic of the apparatus
according to the invention, the packs advance on the
first conveyor means preferably standing up.

According to a further basic characteristic of the
apparatus according to the present invention, once the
thrust means have brought the packs from the first con-
veyor means to the second, they are retracted to allow a
subsequent set of packs to arrive on the first conveyor
means.

According to a further characteristic of the appara-
tus according to the present invention, the second con-
veyor means are activated simultaneously with the
retraction of the thrust means, in order to bring the
packs, standing up and supported by support means
provided on the second conveyor means, to a packing
station.

According to another characteristic of the appara-
tus according to the present invention, the actuating
means for varying the inclination of the thrust means are
activated before their engagement with the packs.

The aforementioned characteristics of the appara-
tus according to the invention will also be explained pre-
cisely and in detail in the following description.
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The characteristics, as well as the advantages, of
the method and of the apparatus according to the
present invention will become clearer from the following
detailed description of a non-limiting embodiment of the
apparatus of the invention, the description being given
with reference to the appended drawings, in which:

Figure 1 is a schematic, axonometric view showing
the apparatus according to the invention,

Figures 2 to 4 are schematic side views showing
how the apparatus operates in order to bring the
packs to the final packing station standing up in one
Or more rows,

Figures 5 to 7 are schematic side views showing
how the apparatus operates in order to bring the
packs to the final packing station lying down on one
side,

Figures 8 to 10 are schematic side views showing
how the apparatus operates In order to bring the
packs to the final packing station lying down on the
opposite side.

With reference first of all to Figure 1, the non-rigid
packs 10 arrive, aligned and spaced apart, from a sup-
ply station, not shown, and proceed, in particular, with
their smaller sides arranged at the front, with reference
to the direction of advance.

The advance of the packs 10 in the supply station,
and particularly their spacing, can be achieved in any
known manner, for example, by the arrangement in
series of a first and a second conveyor belt, of which the
second moves at a faster speed than the first so as to
space out the packs 10.

The packs 10 reach the apparatus according to the
invention in the direction of the arrow F of Figure 1
which coincides with the first direction of the advance of
the packs 10 brought about by means of the first con-
veyor means, generally indicated 12.

The first conveyor means 12 are constituted, for
example, by a known conveyor belt 14 which may be of
the type with segments or links and which advances in
the direction indicated by the above-mentioned arrow F.

The conveyor belt 14 is advanced by a drive motor,
not shown.

As can also be seen in particular from Figure 1, a
stationary stop, associated with the conveyor belt 14 at
the end of the path which the packs 10 are to follow, is
constituted by a substantially channel-shaped wall 16
with the two parallel sides facing in the direction of
movement of the packs 10.

More precisely, the stationary wall 16 can stop the
first of the packs 10 which is supplied to the conveyor
belt 14 whilst the rest are stopped by different stop
means, described below.

Clearly, however, the stationary wall 16 may be con-
stituted by stop means of the same type as those pro-
vided along the path of the packs 10 and described
below.

The embodiment of the apparatus according to the
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present invention which is considered by way of exam-
ple, is arranged for handling and packing successive
sets of packs 10 each composed of three packs.
Clearly, however, the apparatus according to the inven-
tion may be constructed for the successive packing of
sets of packs 10 each constituted by a different number
of packs.

As stated above, the three packs 10 of each set
have to be stopped along the path which they follow on
the conveyor belt 14 and for this purpose, the apparatus
has, along this path, three stop means, one of which is
constituted by the aforementioned stationary wall 16.

Each of the remaining two stop means is consti-
tuted, in the embodiment considered by way of exam-
ple, by a wall 20 which is arranged transverse the
direction of advance of the conveyor belt 14 and of
which only the front edge, indicated 20b, is visible in Fig-
ure 1.

Each of the walls 20 can adopt two operative posi-
tions, more precisely, a rest position corresponding to
that shown partially in Figure 1, in which it is outside the
path of the conveyor belt 14, leaving the packs 10 free
to pass, and an advanced position, shown in particular
in Figures 2, 3, 5, 6, 8 and 9, to which, owing to the
operation of drive means such as, for example, an actu-
ating piston 22 acting on its rear end, it is advanced in
order to be disposed across and above the conveyor
belt 14 so as to stop one of the packs 10.

Clearly, when the first pack passes, the walls 20 are
kept in the retracted, rest position, the first being actu-
ated and brought to the stopping position as soon as the
first pack has passed, and the second subsequently
being brought to the stopping position as soon as the
second pack has passed.

As will be explained in greater detail below, the two
walls 20 can be advanced and retracted, since they can
pass through suitable slots in a will, generally indicated
24, associated with the conveyor belt 14, to form means
for thrusting the packs 10 towards the second conveyor
means, generally indicated 26, with which the appara-
tus according to the invention is provided. The second
conveyor means 26 in particular extend in a direction
substantially transverse that of the conveyor belt 14.

The wall 24 can adopt various operative positions
for the preliminary movement of the packs 10 from the
first conveyor means 14 to the second conveyor means
26, for allowing them to advance on the second con-
veyor means 16 standing up and to be packed as they
are or, finally, for laying the packs 10 down on one side,
as shown in Figures 5 to 7, or on the opposite side, as
shown in Figures 8 to 10. All of these aspects will be
explained precisely and in detail below.

A first operative position of the wall 24 is that shown
in Figures 2, 5 and 8, and corresponds to a rest condi-
tion, since the wall 24 is vertical and, more particularly,
is disposed outside the path of the packs 10 on the
opposite side of the conveyor belt 14 to that from which
the second conveyor means 26 extend. In this condition,
the wall 24 is inactive, and the same position, to which it
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is returned afier it has operated on the packs 10 as
shown in Figures 3, 6 and 9, is also shown in Figures 4,
7 and 10.

A second operative position of the wall 24 is that
shown in Figure 3, from which it can be seen that the
wall has been advanced by a predetermined distance to
move the packs 10 to the start of the second conveyor
means 26.

In particular, the movement of the wall 24 to the var-
ious positions is brought about by its connection, at the
rear, to known actuating means, not shown, which bring
about its movements. For example, one of the possible
means for actuating the movements of the wall 24 is a
link device carried by the same framework 18 as the first
conveyor belt 14. The link device is suitable, first of all,
for bringing the wall 24 from the position of Figure 2 to
that of Figure 3, and also for bringing about forward
(Figure 6) or rearward (Figure 9) inclination of the wall
24 since the latter is articulated to the frame of the link
device. Clearly, however, other equivalent actuating
means may be provided for bringing about the above-
mentioned movement.

With reference now to Figure 4, it can be seen that
the wall 24 has been returned to the retracted, rest posi-
tion and at this point, the second conveyor means 26
are brought into operation and are advanced in the
sense of the arrow F1 of Figure 4 so that the packs 10
disposed thereon are advanced in the same direction.
The packs 10 disposed on the conveyor means 26 are
therefore advanced towards the final packing station 28
which, as can he seen in Figure 1 in particular, includes
three containers or "cartons” 30.

According to one of the characteristics of the appa-
ratus according to the invention, whilst the packs 10 are
advanced by the second conveyor means 26, they are
supported, from the front end, with reference to the
direction of advance, by a support wall 32 so that they
arrive at the output of the second conveyor means 26
still standing up.

From this position they are picked up and placed,
standing up, in the cartons 30.

The wall 32 for supporting the packs 10 is associ-
ated with the second conveyor means 26 in any known
manner, for example, is connected thereto by means of
pins with which the latter means are provided, and
which are fixed to the wall 32.

At the end of the path followed by the packs 10, the
wall 32 will be brought to the final position shown by a
broken line in Figure 4 and, if the next set of three packs
10 is also to be packed standing up, it will be returned to
the initial position shown by a continuous line, again in
Figure 4. If on the other hand, it is desired to operate in
a manner such as to lay the packs 10 down, the wall 32
will be left in the position shown by continuous lines in
Figures 5 to 10 at the output end of the second conveyor
means 26.

The way in which the apparatus according to the
invention is operated in order to lay the packs 10 down
on one side is now described with reference now to Fig-
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ures 510 7.

Figure 5 again shows the initial position in which the
packs 10 are stopped by the walls 20 whilst the wall 24
is in the retracted, rest position in which it does not inter-
fere with the packs 10.

It can then be seen from Figure 6 that, as soon as
the wall 24 has been brought to the position corre-
sponding to that of Figure 3, is it simultaneously inclined
forwards, with reference to the direction of advance of
the packs 10, so as to exert on the packs a thrusting
action which causes them to lie down on their front
sides.

According to another advantageous aspect of the
apparatus according to the invention, this lying-down
takes place as a result of the combined effect of the
thrust exerted on the packs by the wall 24 and of the
friction occurring between the bottoms of the packs and
the conveyor means 26. The latter are therefore advan-
tageously constituted by conveyors with flat belts, for
example, made of rubber indicated 24, driven by a
geared motor unit, not shown. The operation of the lat-
ter, in particular, is reversible since, as mentioned
above, the support wall 32 has to be movable both for-
wards and backwards relative to the conveyor belt 14. In
this case also, the packs 10, which are lying down, are
picked up by suitable gripping means and are depos-
ited, still lying down, in the cartons 30.

The exiremely versatile nature of the apparatus
according to the invention is clear from the foregoing
description. In fact it can pack a pack 10 lying down on
the bottom of each of the cartons 30 by operating as
shown in Figures 5 to 7 and, in the next step, can pack
three packs 10 standing up on top of the pack 10 which
is lying down by operating three times consecutively as
shown in Figures 2 to 4. Finally, the packing operation
can be completed by the arrangement of a further pack
10 lying down on top of the three packs 10 which are
standing up, by operating as shown in Figures 5to 7, or
rather in Figures 8 to 10, as explained in detail below.

With reference to these drawings, it can be seen
that, again starting from the rest position shown in Fig-
ure 8, the wall 24 is advanced towards the second con-
veyor means 26 and, before it has arrived at the input
end of thereof having pushed the packs 10, a "rearward”
inclination of the wall 24, substantially symmetrical with
that of the previous case, is brought about.

It can be appreciated from Figure 9 that, simultane-
ously with the aforementioned rearward inclination of
the wall 24, an opposing bar 36 has been brought from
a raised or rest position shown in Figures 2 to 7, in
which it does not engage the packs 10, to a lowered
position, shown in Figures 8 to 10, in which it engages
the packs 10 and, in particular, comes into contact with
a region close to their upper ends.

The combined effect of the rearward inclination of
the wall 24 and of the engagement of the opposing bar
36 with the packs 10 is such as to bring about a rear-
ward inclination of the packs, as can be seen, in partic-
ular, from Figure 9.
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As soon as the packs 10 have been brought to the
above-mentioned position, the second conveyor means
26 are activated and, in this case also, are advanced in
the direction indicated by the arrow F1 of Figure 9.

By virtue of the friction which exists between the
bottoms of the packs 10 and the belts 34 of the second
conveyor means 26, the packs 10 are slid downwards
on the wall 24 in order to be brought onto the belts 34 of
the second conveyor means 26 and to be laid down, as
shown in Figure 10, in the opposite direction to that of
Figure 7.

In this case also, the packs 10 which are lying down
are picked up from the second conveyor means 26 and
deposited in the packing cartons 30.

The next set of three packs 10 can be handled in
order to arrange all of the packs standing up by operat-
ing as shown in Figures 2 to 4, or can be laid down as
shown In Figures 5 to 7, or can laid down as shown in
Figures 8 to 10. Naturally, the selection will be sug-
gested by the particular packing arrangement desired
for the packs 10.

The foregoing description is further confirmation of
the versatility of the apparatus according to the inven-
tion which enables the packs 10 to be packed in any
desired configuration.

In the embodiment of the apparatus according to
the Invention described above by way of example, each
of the wall 24, the opposing bar 36, and the support wall
32 is a single body so that, together with the first and
second conveyor means 12, 26, they provide for each
set of three packs 10 to be packed in the cartons 30 in
the same manner, as explained in detail above.

An advantageous variant which is not shown in
detail since it can be inferred from the appended draw-
ings and which makes the apparatus according to the
invention even more versatile, consists in the formation
of each of the above-mentioned elements, that is, the
wall 24, the bar 36 and the will 32, in three separate por-
tions or segments, each operating on one of the packs
of the set of three independently of the others. The
packing of the three packs 10 of the set of three consid-
ered can thus also be differentiated.

It is interesting to observe that, also in this variant,
the characteristics of the apparatus according to the
invention of complete automation and hence the elimi-
nation of manual operations also remain unchanged.

With regard to the means for picking up the packs
10 from the second conveyor means 26 and for depos-
iting them in the cartons, these means are not shown,
since they are known, being constituted by a known
robot device provided with an operative arm at the end
of which there is a multiple gripper with which the packs
10 are gripped and carried into the cartons 30.

In this connection, although the gripper belongs to
the prior art, it is interesting to note that it can adopt a
different configuration according to whether the packs
10 are to be packed standing up or lying down.

In the first case, the gripper comprises closable
jaws which can be closed, for example, sideways onto
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the packs 10 and moved apart to release them.

In order to pick up packs 10 which are lying down,
the jaws have gripping arms which can be brought to a
working position when necessary and which can grip
the packs 10 both sideways and from beneath.

For this purpose, to permit the gripping in question,
it should be noted that the distance between the belts
34 of each pair is less than the width of the packs, pre-
cisely to allow them to be gripped from below by the
arms of the gripper.

Finally, clearly structurally and conceptually equiva-
lent variations and/or modifications may be applied to
the method and to the apparatus according to the
present invention, without thereby departing from the
scope of protection thereof.

Claims

1. A method of packing non-rigid packs, characterized
in that it comprises the following operative steps:

a) advancing the packs (10), spaced apart, in a
first direction;

b) stopping the packs (10) in prodetermined
positions:

¢) moving the packs (10) in a second direction
substantially transverse the first direction;

d) advancing the packs (10) in the second
direction as far as a packing station (28);

e) picking up the packs (10) and depositing
them in the packing containers (30).

2. A method according to Claim 1, characterized in
that, in step a), the packs (10) are arranged stand-
ing up.

3. A method according to Claim 1, characterized in
that, during step d), the packs (10) are supported
standing up.

4. A method according to Claim 1, characterized in
that, between step ¢) and step d), the packs (10)
are laid down on one of their sides.

5. A method according to Claim 4, characterized in
that the laying-down takes place with the bottoms of
the packs (10) disposed at the rear, with reference
to the direction of advance of step d).

6. A method according to Claim 4, characterized in
that the laying-down takes place with the bottoms of
the packs (10) disposed at the front, with reference
to the direction of advance of step d).

7. A method according to Claim 5, characterized in
that the laying-down takes place as a result of a
thrusting action on the packs (10) on the opposite
side to that on which they are laid down.
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8. A method according to Claim 5, characterized in
that the packs (10) are laid down as a result of a
combined effect of opposition on their upper ends,
from the side facing in the direction of advance of
step d), and of entrainment of their bases in the
same direction of advice, whilst they are simultane-
ously caused to lean backwards, relative to the
direction of advance of step d), on an inclined sup-
port and sliding wall (24).

9. Apparatus for packing non-rigid packs, character-
ized in that it comprises first conveyor means (12)
for transporting the packs (10), spaced apart, in a
first direction, means (20, 16) for stopping the packs
(10) arranged a predetermined distance apart in
the first direction, means (24) for thrusting the
packs (10) from the first conveyor means (12) to
second conveyor means (26) for advancing the
packs (10) in a second direction substantially trans-
verse the first, and actuating means for varying the
inclination of the thrust means (24) in order to bring
the packs (10) to a lying-down position on the sec-
ond conveyor means (26).

10. Apparatus according to Claim 9, characterized in
that the packs (10) advance on the first conveyor
means (12) standing up.

11. Apparatus according to Claim 9, characterized in
that once the thrust means (24) have brought the
packs (10) from the first conveyor means to the sec-
ond (12, 26), the thrust means (24) are retracted to
allow a subsequent set of packs (10) to arrive on
the first conveyor means (12).

12. Apparatus according to Claim 11, characterized in
that the second conveyor means (26) are activated
simultaneously with the retraction of the thrust
means (24), In order to bring the packs, standing up
and supported by support means (32) provided on
the second conveyor means (26), to a packing sta-
tion (28).

13. Apparatus according to Claim 9, characterized in
that the actuating means for varying the inclination
of the thrust means (24) are activated simultane-
ously with the advance of the thrust means.

14. Apparatus according to Claim 13, characterized in
that the actuating means for varying the inclination
of the thrust means (24) bring about a forward incli-
nation thereof so as to bring the packs (10) to a
lying-down position with their tops in front, with ref-
erence to the direction of advance of the packs on
the second conveyor means (26).

15. Apparatus according to Claim 13, characterized in
that the actuating means for varying the inclination
of the thrust means (24) bring about a rearward
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inclination thereof, whilst opposing means (36) are
brought from a rest position to a position of engage-
ment with the packs (10), and whilst the second
conveyor means (26) are simultaneously activated
in order to lay the packs down with their bottoms in
front, with reference to the direction of advance of
the second conveyor means (26).

Apparatus according to Claim 9, characterized In
that the stop means (20) are constituted by walls
which can be moved from a rest position outside
the first conveyor means (12) to a working position
in which they engage the packs (10), and in which
they are arranged transversely above the first con-
veyor means (12).

Apparatus according to Claim 9, characterized in
that the thrust means (24) are constituted by at
least one wall extending parallel to the first con-
veyor means (12) and connected to actuating
means which cause it to move from an initial rest
position outside the first conveyor means (12) to a
final position in which the wall has brought the
packs to the second conveyor means (26) after
passing over the first conveyor means (12).

Apparatus according to Claim 15, characterized In
that the opposing means (36) are constituted
essentially by an opposing bar (36) which extends
parallel to the first conveyor means (12) and is mov-
able between a raised or rest position in which it
does not engage the packs (10) and a lowered
position in which it engages the packs (10) advanc-
ing on the second conveyor means (26).

Apparatus according to Claim 18, characterized in
that the opposing bar (36) engages the upper por-
tions of the packs (10).

Apparatus according to Claim 10, characterized in
that the means (32) for supporting the packs (10) in
the vertical position are constituted by at least one
wall (32) disposed transverse the second conveyor
means (26) and associated therewith.

Apparatus according to Claims 17, 18 and 20, char-
acterized in that each of the wall (24), the opposing
bar (36), and the support wall (32) is a single body
so that these elements operate simultaneously on a
plurality of packs (10) disposed on the first and on
the second conveyor means (12, 26).

Apparatus according to Claims 17, 18 and 20, char-
acterized in that each of the wall (24), the opposing
bar (36), ad the support wall (32) is formed in a
number of separate portions or segments equal to
the number of packs to be handled, each of the por-
tions or segments operating on one of the packs
(10) of the set of packs to be handled, disposed on
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