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(54) Machine forloading sacks, bags or similar containers of in particular fruit, vegetables or fresh

pasta into packing crates

(57) A machine for loading sacks, bags, or similar
containers into packing crates, particularly for fruit, veg-
etables and fresh pasta, which has the peculiarity of com-
prising a supporting frame that has at least one convey-
ance line for products to be loaded into crates, from a
product store to at least one feeder line which is connect-
ed to the conveyance line. The frame moreover has at

least one loading line for the crates. The conveyance line
defines an advancement direction for the products to be
loaded, which has an angle of inclination with respect to
the ground that is comprised substantially between 50°
and 80°.
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Description

[0001] The present invention relates to a machine for
loading sacks, bags, or similar containers into packing
crates, particularly for fruit, vegetables and fresh pasta.
[0002] In the current state of the art, sacks, bags or
similar containers, in particular of fruit and vegetables,
are manually loaded on crates to be packed owing es-
pecially to the delicate nature of the packed product which
can easily be broken or damaged.

[0003] Because oftheirregularitiesinthe productitself,
in fact, it often happens that fruit, for example, can be
bruised or squashed thus irreparably compromising the
package to be loaded and placed on the market.

[0004] Inadditiontothe problems of efficiency and cost
(which are linked especially to the use of manual labor)
of a loading method of this type, the fact must be taken
into account that the products contained inside the sack
(or bag), which is picked up and laid down in the packing
crate, as a result of their own weight settle downward
and spread out in the lower part of the sack, in a shape
reminiscent of a pear, thus occupying the space in a non-
rational manner and creating serious difficulties for the
insertion of subsequent bags, forcing the operator into
maneuvers that are tiring and often pointless owing to
the excessive weight of the products (consider sacks of
potatoes).

[0005] The aim of the present invention is to eliminate
the above mentioned drawbacks and enable the auto-
mation of the operation of loading sacks, bags, or similar
containers into packing crates, particularly for fruit, veg-
etables and fresh pasta.

[0006] Withinthe above aim, an object of the invention
is to provide a machine for loading sacks, bags, or similar
containers into packing crates that decreasesfilling times
so as to save on running costs.

[0007] Another object of the invention is to provide a
machine for loading sacks, bags, or similar containers
into packing crates, particularly for fruit, vegetables and
fresh pasta, that makes it possible to fill packing crates
in a more rational and efficient manner.

[0008] Another object of the invention is to provide a
machine for loading sacks, bags, or similar containers
into packing crates, particularly for fruit, vegetables and
fresh pasta, with means that can easily be sourced on
the market and using common materials, so that the de-
vice is economically competitive.

[0009] This aim and these and other objects which will
become better apparent hereinafter are achieved by a
machine for loading sacks, bags or similar containers
into packing crates, particularly for fruit, vegetables and
fresh pasta, according to the invention, characterized
in that it comprises a supporting frame which has at least
one line for the conveyance of products to be loaded into
crates, from a product store to at least one feeder line
connected to said conveyance line, and furthermore pro-
vided with at least one loading line for said crates, said
at least one conveyance line defining an advancement
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direction of said products to be loaded which has an angle
of inclination with respect to the ground comprised sub-
stantially between 50° and 80°.

[0010] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred but not exclusive embodiment of the
machine for loading sacks, bags, or similar containers
into packing crates, particularly for fruit, vegetables and
fresh pasta, which is illustrated by way of non-limiting
example with the assistance of the accompanying draw-
ings wherein:

Figure 1 is a three-quarters perspective view of a
machine for loading sacks, bags, or similar contain-
ers into packing crates, particularly for fruit, vegeta-
bles and fresh pasta, according to the present inven-
tion;

Figure 2 is a second three-quarters perspective view
of a machine for loading sacks, bags, or similar con-
tainers into packing crates, particularly for fruit, veg-
etables and fresh pasta;

Figure 3 is a view of a detail of Figure 1;

Figure 4 is a perspective view of calibration means
particularly for products that are delicate or easily
perishable, such as for example apples;

Figure 5 is a side view of the machine, according to
the invention.

[0011] With reference to the figures, the machine for
loading sacks, bags, or similar containers into packing
crates, particularly for fruit, vegetables and fresh pasta,
which is generally designated with the reference numeral
1, according to the invention, has the peculiar character-
istic of comprising a supporting frame 4 that has at least
one conveyance line 2 for products to be loaded 9 into
crates 19, made of wood, cardboard, plastic etc., from a
store 8 to at least one feeder line 5 connected to the
conveyance line.

[0012] The frame 4 moreover has at least one loading
line 7 for the crates 19 to be filled. The conveyance line
2 defines an advancement direction 10 for the products
to be loaded 9, which has an angle of inclination 30 with
respect to the ground that is comprised substantially be-
tween 50° and 85°.

[0013] For optimal operation the recommended angle
of inclination is approximately 70°, as in Figure 5.
[0014] In practice, the angle of inclination 30 cannot
be substantially normal with respectto the groundin order
to prevent the products 9 from falling out of the crates 19
during the steps of loading and movement.

[0015] Preferably, a data processing device 24 is pro-
vided for controlling the movement of the feeder line 5
by way of computer program.

[0016] The data processing device 24 can moreover
also control the movement of the loading line 7, and of
the conveyance line 2.

[0017] The conveyance line 2 can comprise afirst con-
veyor belt 11 (and/or transport rollers 12, as in Figure 1),
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connected to drive means 41. The belt 11 defines an
advancement direction 10 and a surface for the move-
ment of the products to be loaded 9.

[0018] Advantageously, calibration means 3 can be
provided for the products 9, for connection between the
conveyance line 2 and the feeder line 5.

[0019] The calibration means 3 can make use of lateral
guides in order to maintain the alignment of the products
9 until they are loaded into the crate 19.

[0020] Fordelicate or easily perishable products, such
as for example apples, such calibration means 3 can
comprise at least two supporting belts, a right supporting
belt 13 and a left supporting belt 14, which are configured
in a double helix around the advancement direction 10
(see Figure 4).

[0021] In the embodiment shown, the belts 13 and 14
are symmetrically arranged with respect to the advance-
ment direction 10.

[0022] With reference to Figure 3, each one of the two
belts engages in rotation respectively with afirst roller 16
and with a second roller 17.

[0023] The firstroller 16 is idle about a horizontal axis
25 which is substantially normal with respect to the ad-
vancement direction 10 and substantially parallel to with
respect to the movement surface. The second roller 17
is idle about a vertical axis 26 which is substantially nor-
mal with respect to the movement surface.

[0024] The rollers 16 and 17 are connected to at least
one motor 43.
[0025] Preferably, the feeder line 5 has a second con-

veyor belt 15, connected to other drive means 45, which
can be oriented removably about a rotation axis 23 be-
tween a position for loading the first layer of the crate 19
and a position for loading the last layer of the crate 19.
The axis 23 is substantially normal with respect to the
advancement direction 10.

[0026] Advantageously, the second belt 15 has atleast
one portion 18 which can move in both directions along
the advancement direction 10. The portion 18 is for in-
serting the products 9 into the crate 19 and is retractable
in order to move the end portion of the belt 15 away from
the bottom of the crate 19.

[0027] Preferably, the belt 15 can be provided with
main sensor means 21 for stopping the movement of the
loading line 7, following for example the contact of a bar
switch arranged on a wall of the portion 18 with a loaded
layer or with the edges of the crate 19.

[0028] Other types of sensors 21 can be constituted
by an infrared detector arranged on the portion 18.
[0029] The main sensors 21 can be for actuating the
movable portion 18, for example in the opposite direction
to the direction 10.

[0030] Inthe embodiment shown, the conveyor belt 15
is provided with means 22 for measuring the distance
between the second conveyor belt 15 and a layer of prod-
ucts that has already been loaded, such as for example
infrared devices, photocells etc.

[0031] Advantageously, the loading line 7 has at least
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one transmission catenary 27 which is adapted to be con-
nected to the crates 19, for example by way of grabbers,
from an upper entry point 37 for an empty crate 19’ to a
lower exit point 38 for a full crate 19".

[0032] In the embodiment shown the entry point 37 is
higher than the exit point 38 and in practice the movement
of empty crates 19’ in descent is preferred to the move-
ment of filled crates 19" in ascent.

[0033] Preferably, at least one disengagement line 31
can be provided for the crates 19, for connection between
the point of exit 38 to a palletizing region.

[0034] With reference to Figures 2 and 3, the loading
line 7 comprises a reloading catenary 28, which defines
afilling direction 20 and is connected to the transmission
catenary 27 by way of a connecting member, such as for
example a support arm 42. The catenary 28 transports
crates 19 from an empty crate magazine 29 to the point
of entry 37.

[0035] Advantageously, the conveyance line 2 com-
prises means 6 for counting and selecting the products
to be loaded 9.

[0036] The counting of the sacks, bags or the like to
be loaded into each one of the crates 19 is performed by
the data processing device 24.

[0037] The selection is performed by an operator who
selects and manually withdraws the containers to be re-
jected. Preferably, the means 6 for counting and selecting
comprise a separator arm 39 which is adapted to be
translated, by way of a straight guide 35 connected to
the frame 4, along a direction that is substantially normal
to the advancement direction 10.

[0038] In the embodiment shown, the disengagement
line 31 has an arm for the lateral translation 32 of the full
crate 19" toward a supporting plate 33. The plate 33 is
connected to means for straightening 34 from aninclined
configuration which the crate 19" has when it lies on the
loading line 7, to a configuration which is substantially
parallel to the ground.

[0039] With reference to Figure 2, the straightening
means 34 are provided with an oscillating jack 36, for
supporting the plate 33, which is pivoted about a rotation
axis 40 which lies on a plane that is substantially parallel
to the ground. The axis 40 is also substantially normal
with respect to the advancement direction 10.

[0040] The products 9 to be loaded into the crates 19
are introduced from a store 8 onto the conveyance line
2, which comprises a belt 11 and rollers 12 the function
of which is to distribute the sacks, bags or the like in a
more rational manner, thus reducing overlapping of the
products 9 as far as possible. Such operation can be
performed manually (by operators) or automatically (by
way of conventional feeder devices).

[0041] The products 9 can then be selected by an op-
erator by way of the separation and selection means 6,
in order to discard products that are defective, broken or
in any case not in possession of the characteristics of
suitability for sale.

[0042] From the conveyance line 2, the products 9 are
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brought to the second conveyor belt 15 by way of the
calibration means 3 which align the products 9 so as to
enable the loading thereof into the crates 19, of preset
size.

[0043] For particularly delicate products, such as for
example apples, it is possible to use supporting belts 13
and 14.

[0044] Atthe same time, the empty crates 19’ are man-
ually inserted on the loading line 7, which is connected
integrally to the catenary 27 by way of the grabbers. As
an alternative, it is possible for the crates 19 to be picked
up from the depot 29 and moved to the upper entry point
37 by way of the reloading catenary 28 and the support
arm 42.

[0045] The interaction between the movement of the
crates 19 and of the second conveyor belt 15 is controlled
by the data processing device 24 and can be commanded
by the sensor means 21 and/or 22.

[0046] The empty crate 19’ receives the first layer of
products 9 from the loading line 7. The belt 15 is in po-
sition for loading the first layer.

[0047] Once the first layer has been loaded, the cate-
nary 27 allows a step (proportional to the size of encum-
brance of the loaded products) toward the lower exit point
38.

[0048] The portion 18 of the belt 15 makes it possible
for the sack or the bag to be brought to the bottom of the
crate 19 extremely gently.

[0049] With the first layer filled, the sensor means 22,
which "see" the position of the product farthest ahead,
make it possible to calculate the time needed for the por-
tion 18 to arrive at the bottom of the crate and the crate
19 is moved downward as a consequence, bringing it
closer to the exit point 38, until it touches a sack or a bag.
[0050] The firstsensor means 21 are activated on con-
tact between the products 9 and the belt 15, and they
stop the movement of the catenary 27 and also command
the portion 18 to retract in the opposite direction to the
advancement direction 10 of the products to be loaded 9.
[0051] At the same time, the belt 15 has changed its
inclination with respect to the direction 20 and it has been
moved to an intermediate position between the position
of loading the first layer and the position of loading the
last layer.

[0052] This method of filling successive layers lasts
until the crate 19 is completely loaded with products 9.
By the force of gravity, the products 9 contained in the
sacks (or in the bags) which will occupy the subsequent
layers will not tend to spread out in a pear shaped ar-
rangement but will tend tend to maintain the shape given
them by the calibration means 3, thus occupying less
space.

[0053] Once filled, the crate 19" is brought to the exit
point 38, while an empty crate 19’ takes its place, ready
to be filled.

[0054] In the meantime the belt 15 will have returned
to the position for loading the first layer, ready to begin
a new filling procedure.
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[0055] The crate 19" is transported on the plate 33 by
the arm for translational motion 32 and then rotated by
the jack 36 until it is lying on a plane that is substantially
parallel to the ground.

[0056] From here, the disengagement means 31 will
transport the crate 19" to the palletizing region.

[0057] In practice it has been found that the machine
according to the invention fully achieves the intended aim
and objects and in particular attention is drawn to the fact
that a machine is provided for loading sacks, bags, or
similar containers into packing crates, particularly for
fruit, vegetables and fresh pasta, which enables the au-
tomation of the loading operation in a completely auto-
mated manner, thus reducing the activity of operators
and workers.

[0058] In particular, inclining the crate to be filled with
respect to the ground, identifying the optimal angle of
inclination at about 70°, enables the maximum packing
possible for the products to be loaded in the crate, as
well as the filling of the packing crates in a more rational
and efficient manner.

[0059] Another advantage of the machine according
to the invention consists in that the use of the data
processing device for controlling the movements enables
a reduction of crate filling times so as to save on plant
running costs.

[0060] Moreover, making the movements subject to
the use of sensor means considerably reduces the break-
age or damaging of the products contained in the sacks
or in the bags.

[0061] Another advantage of the machine according
to the invention consists in that the supporting belts make
it possible to calibrate the sacks or bags which contain
particularly delicate products (for example apples) with-
out bruising the product itself.

[0062] Last but not least, the use of means that can
easily be sourced on the market, as well as the use of
materials in common use is advantageous from the eco-
nomical point of view.

[0063] The machine according to the invention is sus-
ceptible of numerous modifications and variations, all of
which are within the scope of the appended claims.
[0064] Moreover, all the details may be substituted by
other, technically equivalent elements.

[0065] In practice the materials employed, as well as
the contingent dimensions and shapes, may be any ac-
cording to requirements, as long as they are consistent
with the implementation aim.

[0066] Thedisclosuresin Italian Patent Application No.
AR2011A000010 from which this application claims pri-
ority are incorporated herein by reference.

[0067] Where the technical features mentioned in any
claim are followed by reference numerals and/or signs,
those reference numerals and/or signs have been includ-
ed for the sole purpose of increasing the intelligibility of
the claims and accordingly, such reference numerals
and/or signs do not have any limiting effect on the inter-
pretation of each element identified by way of example
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by such reference numerals and/or signs.

Claims

A machine (1) for loading sacks, bags or similar con-
tainers into packing crates, particularly for fruit, veg-
etables and fresh pasta, characterized in that it
comprises a supporting frame (4) which has at least
one line (2) for the conveyance of products (9) to be
loaded into crates (19) from a product store (8) to at
least one feeder line (5) connected to said convey-
ance line (2) and furthermore provided with at least
one loading line (7) for said crates (19), said at least
one conveyance line (2) defining an advancement
direction (10) of said products to be loaded (9) which
has an angle of inclination (30) with respect to the
ground comprised substantially between 50° and
80°.

The machine according to claim 1, characterized
in that it comprises a data processing device (24)
for controlling the movement of said at least one
feeder line (5) by means of a computer program.

The machine according to claim 2, characterized
in that said data processing device (24) is adapted
to control the movement of said at least one loading
line (7).

The machine according to one or more of the pre-
ceding claims, characterized in that said data
processing device (24) is adapted to control the
movement of said at least one conveyance line (2).

The machine according to one or more of the pre-
ceding claims, characterized in that said at least
one conveyance line (2) comprises a first conveyor
belt (11), which defines an advancement direction
(10), and a surface for the movement of said products
to be loaded (9).

The machine according to one or more of the pre-
ceding claims, characterized in that it comprises
calibration means (3) for said products to be loaded
(9), for connection between said at least one con-
veyance line (2) and said at least one feeder line (5).

The machine according to one or more of the pre-
ceding claims, characterized in that said calibration
means (3) comprise at least two supporting belts, a
right supporting belt (13) and a left supporting belt
(14), which are configured in a double helix around
said advancement direction (10).

The machine according to one or more of the pre-
ceding claims, characterized in that each one of
said atleast two belts is adapted to engage in rotation
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10.

11.

12.

13.

14.

15.

respectively with a first roller (16) and with a second
roller (17), said first roller (16) being idle about a hor-
izontal axis (25) which is substantially normal with
respect to said advancement direction (10) and sub-
stantially parallel to said movement surface, and said
secondroller (17) being idle about a vertical axis (26)
which is substantially normal with respect to said
movement surface.

The machine according to one or more of the pre-
ceding claims, characterized in that said at least
one feeder line (5) comprises a second conveyor
belt (15), which can be oriented removably about a
rotation axis (23), which is substantially normal to
said advancement direction (10), between a position
for loading the first layer of said crate (19) and a
position for loading the last layer of said crate (19).

The machine according to one or more of the pre-
ceding claims, characterized in that said second
conveyor belt (15) comprises at least one portion
(18) which can move in both directions along said
advancement direction (10), for the insertion of said
products to be loaded (9) into said crate (19), and is
retractable.

The machine according to one or more of the pre-
ceding claims, characterized in that said second
conveyor belt (15) comprises main sensor means
(21) for stopping the movement of said at least one
loading line (7).

The machine according to one or more of the pre-
ceding claims, characterized in that it comprises
secondary sensor means for actuating said movable
portion (18).

The machine according to one or more of the pre-
ceding claims, characterized in that said second
conveyor belt (15) comprises means (22) for meas-
uring the distance between said second conveyor
belt (15) and a layer of products that has already
been loaded.

The machine according to one or more of the pre-
ceding claims, characterized in that said at least
one loading line (7) comprises at least one transmis-
sion catenary (27), which is adapted to be connected
to said crates (19) from an upper entry point (37) for
an empty crate (19’) to a lower exit point (38) for a
full crate (19").

The machine according to one or more of the pre-
ceding claims, characterized in that it comprises
at least one disengagement line (31) for said crates
(19) for the connection of said lower exit point (38)
to a palletizing region.
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The machine according to one or more of the pre-
ceding claims, characterized in that said loading
line (7) comprises a reloading catenary (28), which
defines a filling direction (20) which is connected to
said transmission catenary (27) by means of a con-
necting member, said reloading catenary (28) con-
veying said crates (19) from an empty crate maga-
zine (29) to said upper entry point (37).

The machine according to one or more of the pre-
ceding claims, characterized in that said at least
one conveyance line (2) comprises means (6) for
counting and selecting said products to be loaded

(9).

The machine according to one or more of the pre-
ceding claims, characterized in that said counting
and selection means (6) comprise a separator arm
(39), which is adapted to be translated along a di-
rection that is substantially normal to said advance-
ment direction (10) by means of a straight guide (35)
which is connected to said supporting frame (4).

The machine according to one or more of the pre-
ceding claims, characterized in that said at least
one disengagement line (31) comprises an arm (32)
for the lateral translation of said full crate (19") toward
a supporting plate (33), which is connected to means
(34) for straightening from an inclined configuration,
which said full crate (19") has in said at least one
loading line (7), to a configuration which is substan-
tially parallel to the ground.

The machine according to one or more of the pre-
ceding claims, characterized in that said straight-
ening means (34) comprise an oscillating jack (36),
for supporting said supporting plate (33), which is
pivoted about a rotation axis (40) which is substan-
tially normal to said advancement direction (10) and
lies on a plane that is substantially parallel to the
ground.

A method for filling a packing crate with sacks, bags
or the like, containing in particular fruit, vegetables
and fresh pasta, characterized in that it comprises
the step of introduction of products (9) to be loaded
into a crate (19) by means of a conveyor belt (15)
which is removably orientable about a rotation axis
(23) between a position for loading a first layer of
said crate (19) and a position for loading a last layer
of said crate (19).
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