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(54) DEVICE FOR UNITISATION OF BULK MATERIALS

(57) A device for unitisation of bulk materials, com-
prising a container (1). A bulk material filling chute (2) is
installed on the container (1). The filling chute (2) includes
a central outlet (4) terminated with an outlet tap (5). A
cut-off valve (6) is located between the connector (7) and
the outlet tap (5). The main tube (8) with the outlet chute
(10) is installed below the cut-off valve (6), on the outlet
tap (5). A weighing belt conveyor (9) is installed inside
the container (1), under the outlet chute (10). The weigh-

ing belt conveyor (9) cooperates with a unit packaging
(11). A separate belt conveyor (13) is installed in the line
of the weighing belt conveyor (9), on the floor of the con-
tainer (1), leading towards the door area (12) and trans-
ferring fillet unit packagings (11) towards the door (12).
A side door (14) is provided in the side wall, enabling
delivery and attachment of unit packagings (11) on the
outlet chute (10). Fillet unit packagings (11) are collected
from the belt conveyor (13) using their lifting lugs.
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Description

[0001] The objective of the invention is a device for
unitisation of bulk materials, used particularly during ves-
sel unloading in ports. Unloading of vessels containing
bulk materials is particularly cumbersome because of
variable weather conditions and the haste, required in
order to avoid high costs of vessel standstill at the un-
loading quay.
[0002] Transport of goods includes, among other
goods types, small goods and bulk goods. Small goods
are usually understood as processed or ready products,
which are provided with their unit packaging. In the case
of these goods, it is possible to divide them into cargo
units. Cargo units of small goods are often combined into
collective packagings containing several units each.
[0003] Bulk cargo is more effective in transport than
small goods because of the fact that unit packagings do
not take any additional space. However, bulk cargo de-
livered to its destination port must be divided into smaller
parts, easier to handle during their further transport and
shipment. The operation including division and packing
of bulk goods is known as unitisation. Bulk goods trans-
ported loosely in cargo spaces of the vessel, such as for
example coal, metal ores, bulk chemicals, like mineral
fertilisers, cereals or gravel with different particle frac-
tions must be unloaded from the cargo space of the bulk
carrier vessel and then is usually transported in smaller
batches, for example using ground means of transporta-
tion or barges, to a warehouse, where it is eventually
unloaded. The warehouse is usually provided with de-
vices enabling unitisation of such a material, namely
packing such material in unit packagings. Thus, unload-
ing of bulk materials usually requires the aforementioned,
intermediate stage. Loading and unloading of bulk ma-
terials often use belt conveyors or systems with pneu-
matically operated ducts. Big-bags, often also known as
container bags, are unit packagings used with bulk
goods. Such bags enable bulk storage and transport be-
cause of the significant volume and capacity of a single
bag, even exceeding one tonne. Such bags have been
used for some time in transport of bulk materials.
[0004] A number of devices for unitisation of bulk ma-
terials, namely for filling of the aforementioned, unit pack-
agings, is known in the art. A solution disclosed in the
patent document EP 2889590 presents a method of filling
bags with bulk products, including delivery of the first and
of the second container to a loading station, followed by
division of each container into two halves of their volume,
wherein each of the halves is intended for feeding the
product from the first or the second bag filling station.
Then, the first measured quantity of the bulk good is de-
livered to the first container. The bag is then transferred
to the first filling station and filled with the quantity of
product from the first volume half of the first container.
Then, the second, previously measured quantity of the
product is delivered into the second container, the next
measured quantity of the product is divided into two quan-

tities, approximately equal to the half of the measured
quantity, wherein each of the quantities is fed into the
respective volume half of the second container. The bag
is then moved to the second filling station. This is followed
by alternate filling and topping of both bags, which, once
filled, are transferred to the bag closing station and to the
collection station.
[0005] Another solution known from the American pat-
ent document US 4,467,845, presents a method and a
device for filling a flexible container with a bulk material,
especially a fluidic material, using a filling pipe. The con-
tainer is suspended in this case on a double cargo hook,
whilst supporting on a supporting plate. Loops used to
lift the container are tensioned during the entire filling
operation. When the container is filled, the hook and the
supporting plate are lowered simultaneously, and the
plate is also shifted to a side, while the filling pipe is re-
moved from the container. An external lever is then
placed in the lifting loops, and afterwards the container
may be removed from the filling device without the need
to tilt the container. The device includes a double hook
with a bottom section, which may be open, while the hook
remains in the load carrying position. The hook is con-
nected to a fixing device, which preferably detachably
connected with a plate used to transfer the container.
The position of this plate may change horizontally and
vertically.
[0006] In another solution according to the British pat-
ent disclosure GB 1505583, a compressed air line is in-
serted into the bag before the bag is filled. The bag filled
with air becomes straight and facilitates subsequent fill-
ing. The bag includes an internal layer and an external
layer. After pneumatic lifting and expansion of the bag,
air flow to the line is cut off and at the same time, a bolt
is opened at the outlet tap, enabling free flow of the bulk
material. The material falls under its own gravity, through
the aforementioned tap, and filling occurs so quickly that
it may lead to a slight positive pressure inside the bag,
even with the compressed air cut off. During filling, the
bottom of the bag rests on the plate the bag is placed on.
Once the bag is filled, the outlet tap of the bulk material
is lifted. The system is provided with nozzles, if the bulk
material introduced into the bag generates dust, in order
to remove the dust by suction. The bag is provided with
a filling opening.
[0007] Another known solution of a method and of a
device for filling bags with bulk materials during unloading
in a port is presented in a Chinese patent document no.
CN 1343607. A system for handling bulk materials ac-
cording to this known solution is provided with four un-
loading boxes, each of which is provided with two chutes.
Two independent, electronic balances operate in two
system lines. In the case of small bags, individual chutes
are used to form four lines filling bags, and four vibrating
units are used in this case. If large bags are filled, double
chutes are used to create the bag filling line, together
with two double vibrating units. A device according to this
known solution, intended for loading and unloading bulk
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materials in a port, includes a tight lid, a filling basket with
a material inlet, a chute, an electronic balance, an air
compressor, control units controlling these devices, a
bulk material container, a bag holder, a packing machine,
a horizontal material conveyor and a working platform.
The filling unit includes in this case a square, open filling
basket, with its bottom part transforming into a system
of four filling chutes. Each of the filling chutes in this so-
lution is provided with two unloading openings. The filling
buckets are respectively connected to four double-range,
electronically controlled mobile plates equipped with au-
tomatic weighing devices provided as electronic balanc-
es. Each of the electronic balances includes a double
sensor, synchronised with the bottom bolt located in the
filling basket of the container. In this known solution, filling
chutes include textile filters on metal frames, located
above the opening of the outlet tap, under the filling chute,
while crushing mills facilitating the flow of bulk material
from the filling basket are located in the bottom part of
the filling chute.
[0008] The objective of the invention is to develop a
new design of a device for unloading bulk materials, par-
ticularly from a vessel at a port quay, combined with uni-
tisation of such goods in order to avoid the costs of the
intermediate step, including transport of smaller lots of
such goods to an intermediate warehouse, equipped with
devices for unitisation of this bulk material to container
bags of the big-bag type. The objective of the invention
is to develop a mobile structure device, enabling quick
transport of the device to the side of another vessel moor-
ing at another location within the port. The device should
also enable simple expansion of its efficiency.
[0009] The device for unitisation of bulk materials ac-
cording to the invention includes at least one unit for uni-
tisation of bulk material, with a bulk material filling chute
installed on its roof. The filling chute is terminated with
an inlet tap located inside the unitisation unit. A connector
and an electromechanic valve cutting of the flow of the
bulk material are located between the outlet of the filling
chute and the outlet tap. A line feeding air to the unit
packaging is attached to the outlet tap area.
[0010] The unitisation unit according to the invention
is characterised in that it is provided as a container, with
the filling chute installed near the top wall located against
the door of the container, while a weighing belt conveyor
is installed inside the container, underneath the outlet
chute, on the floor of the container. The weighing belt
conveyor cooperates with the filled unit packaging,
wherein a separate belt conveyor is installed on the floor
of the container, leading to the direction of the container
door area, transferring filled unit packagings towards the
container door area. A side door is provided in the side
wall of the container.
[0011] According to the invention, a main pipe with an
outlet chute leading to the unit packaging is preferably
affixed to the outlet tap, wherein an air line supplied from
a fan and provided with a valve is attached to the area
between the outlet tap and the main pipe.

[0012] The device for unitisation may include two uni-
tisation units provided as a pair of connected containers
provided with two filling chutes, connected by their com-
mon edge.
[0013] The unitisation units provided as containers
may be connected by their side walls in a parallel layout,
with doors of the containers facing the same direction.
[0014] Unitisation units provided as containers may be
connected by their rear walls in a serial layout, with doors
of the containers facing the opposite direction.
[0015] The device for unitisation, including two con-
nected containers, may include two filling chutes con-
nected at the edge, forming a rectangle in the top view,
with two outlet taps.
[0016] In another preferable embodiment of the inven-
tion, the devices for unitisation of bulk materials may in-
clude two container pairs in a parallel layout, connected
by rear walls, forming two pairs of containers in a serial
layout, with one pair of containers in a serial layout may
be connected by their side walls with the second pair of
containers.
[0017] In an embodiment of the device according to
the invention, provided as four containers, four filling
chutes are preferably connected by their neighbouring
edges, forming a rectangle with four outlet taps in the top
view.
[0018] A novel design of the device for unloading bulk
materials was developed, particularly for unloading bulk
materials from a vessel at a port quay, with simultaneous
unitisation of the unloaded bulk materials in order to avoid
the costs of the intermediate stages, including transport
of smaller lots of the material to an intermediate ware-
house equipped with devices for unitisation of this bulk
material into container bags of the big-bag type. A device
comprising at least one container was developed, im-
proving mobility of the device. In the case of a device
with a container used as its external outline, it could be
quickly transferred next to the side of another vessel
mooring at another location within the port or at another
port.
[0019] The device also enables simple options of ex-
panding its capacity by adding and combining individual
devices with the same, unified dimensions of the con-
tainer. Doubling the number of unitisation units results in
doubling the weight of unitised bulk material in a time
unit. Twice as many unit packagings, for example big-
bags, may be filled during a time unit. In the case of a
unitisation device including four connected container
units, the efficiency of unitisation, and thus the unloading
rate, may increase four times.
[0020] At the same time, as neighbouring filling chutes
located above the connected containers are connected
by their common edges, the rate of unloading a vessel
at the quay may be increased without the fear of losing
a part of the cargo, which is usually collected from the
cargo space of the vessel using a dipper.
[0021] Within a single cycle, a previously formed big-
bag adapted to bulk material acceptance is filled with air
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supplied by a fan. After the desired weight is reached on
the weighing conveyor, the conveyor transfers the filled
bag to the second belt conveyor removing the filled bag.
In the next cycle, another big-bag is filled and again trans-
ferred onto the belt conveyor removing filled unit pack-
agings outside the device for unitisation, to the collection
station.
[0022] The object of the invention is presented as em-
bodiments in the attached drawing, in which individual
figures present the following:

Fig. 1 - a cross-section through the unitisation unit.
Fig. 2 - a top view of the device for unitisation provided

as two unitisation units connected in a parallel
layout.

Fig. 3 - a cross-section through the device for unitisa-
tion in the form of two unitisation units con-
nected in a parallel layout.

Fig. 4 - a top view of the device for unitisation in the
form of two connected pairs of unitisation
units.

[0023] Fig. 1 shows an embodiment of a unit for uniti-
sation of bulk materials. The device according to the in-
vention includes at least one such units, comprising con-
tainer 1. The bulk material filling chute 2 is located on the
roof of container 1, near the top wall opposite of the con-
tainer door. The filling chute 2 is placed on the roof of
container 1 using posts 3. Fig. 2 provides a top view,
presenting two connected, parallel units for unitisation of
bulk materials indicating that width of the filling chute 2
is bigger than the width of container 1. This prevents the
bulk material loaded to the chute 2 using a dipper (not
depicted), usually used in ports to unload bulk materials
from vessels, from being spilled.
[0024] The filling chute 2 includes a central discharge
with a connector 7 terminated with an outlet tap 5. An
electromechanic cut-off valve 6 is located between the
connector 7 and the outlet tap 5. In these embodiments,
the cut-off valve 6 is provided as a butterfly valve. The
main tube 8 terminated with the outlet chute 10 is placed
below the cut-off valve 6, on the outlet tap 5.
[0025] A weighing belt conveyor 9 is installed inside
the container 1, under the outlet chute 10, on the floor of
container 1. The weighing belt conveyor 9 cooperates
with the filled unit packaging 11. In this embodiment, the
unit packaging 11 comprises a 500 kg big-bag. Other
embodiments do not exclude use of bags with a different
capacity. A separate belt conveyor 13 transferring filled
unit packagings 11 towards the door area 12 of the con-
tainer 1 is installed in the line of the weighing conveyor
9, on the floor of container 1, towards the door area 12
of the container 1. A side door 14 is installed in the side
wall of container 1, enabling delivery and attachment of
unit packagings 11 on the outlet chute 10. Fig. 1 sche-
matically presents a unit packaging 11 attached to the
outlet chute 10, as well as two filled unit packagings 11
on the belt conveyor 13. Filled unit packagings 11 may

be placed within the collection station, picked up by their
lifting lugs, for example using a stapler, and loaded onto
vehicles for further transport.
[0026] Fig. 1 and Fig. 3 show, that in the case of this
embodiment, the main pipe 8 with the outlet chute 10 is
attached to the outlet tap 5. The bulk material leaves the
outlet chute 10 under gravity to the discharge chute 2,
and to the unit packaging 11. As shown in these Figures,
an air line 15 supplied by a fan 16 and provided with an
air valve 17 is connected to the area between the outlet
tap 5 and the main tube 8. A known electric control station
18 controls power supply provided to individual sub-units
of the bulk material unitisation unit.
[0027] Fig. 2 presents a device for unitisation of bulk
materials, including two connected unitisation units in a
parallel layout, wherein both units in the form of contain-
ers 1, equipped as the unit shown in Fig. 1, are connected
in parallel, by their side walls. Filling chutes 2 are in this
case connected by their common edge, which means
that the dipper (not shown) transferring the bulk material
from the cargo space to chutes 2 does not have to release
the bulk material precisely to a specific chute, but may
fill both filling chutes 2 simultaneously, facilitating vessel
unloading. The device including two connected unitisa-
tion units shown in Fig. 2, provides double the efficiency
of the unitisation operation compared to a single unit.
This makes unloading of bulk material from vessel twice
as fast. Fig. 2 presents collection stations for filled unit
packagings 19.
[0028] The proposed bulk material unitisation unit in
the form of a container also enables connection of two
units into a single device in a serial layout. This is shown
in another embodiment in Fig. 3. According to this em-
bodiment of the invention, two units for unitisation of bulk
materials in the form of containers are connected by their
front walls, opposite to the container walls including doors
12. This figure presents a cross-section through both
units, while doors 12 of the containers 1 are open. Indi-
vidual sub-units are labelled in accordance with Fig. 1.
[0029] A top view of another embodiment of the device
according to the invention is presented in Fig. 4. In this
embodiment, the device for unitisation of bulk materials
includes four unitisation units. This embodiment of the
device ensures efficiency four times higher than a single
bulk material unitisation unit. In this embodiment, two
pairs of unitisation units, with each pair in the parallel
layout, are connected by their top walls opposite to the
doors of the containers 1, also comprise pairs of contain-
ers 1 in a serial layout. The filling chutes 2 in this embod-
iment are connected by their contacting edges, providing
a large surface, onto which the bulk material may be load-
ed from the dipper (not shown in the figure), filling four
discharges 4 of the filling chutes 2 simultaneously.
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1. Container.
2. Filling chute.
3. Post.
4. Chute discharge.
5. Outlet type.
6. Cut-off valve.
7. Connector.
8. Main tube.
9. Weighing belt conveyor.
10. Outlet chute.
11. Unit packaging.
12. Container door.
13. Belt conveyor.
14. Side door.
15. Air line.
16. Fan.
17. Air valve.
18. Control station.
19. Collection station.

Claims

1. A device for unitisation of bulk materials, including
at least one unit for unitisation of bulk materials, on
the roof of which a bulk material filling chute termi-
nated with an outlet tap located inside the unitisation
unit is attached, wherein a connector and an elec-
tromechanical valve are located between the outlet
of the filling chute and the outlet tap, while an air line
supplying air to the unit packaging is attached to the
outlet tap area, characterised in that the unitisation
unit comprises a container (1) wherein the filling
chute (2) is installed near the top wall opposite the
door (12) of the container, while a weighing belt con-
veyor (9) is located inside the container (1), under
the outlet chute (10) on the floor of the container (1),
which cooperates with the filled unit packaging (11),
wherein a separate belt conveyor (13) is installed on
the floor of the conveyor (1), leading to the door area,
transferring filled unit packagings (11) towards the
door area (12) of the container (1), while the side
door of the container (1) includes a side door (13).

2. A device for unitisation according to claim 1, char-
acterised in that a tube (8) with an outlet chute (10)
is installed on the outlet tap (5) and leading to the
packaging unit (11), wherein an air line (15) supplied
by a fan (16) and provided with an air valve (17) is
attached to the area between the outlet tap (5) and
the tube (8).

3. A device for unitisation according to claim 1, char-
acterised in that it includes two unitisation units pro-
vided as a connected pair of containers (1) provided
with two filling chutes (2) connected by a common
edge.

4. A device for unitisation according to claim 3, char-
acterised in that containers (1) are connected by
their side walls in a parallel layout, with doors (12)
of containers (1) facing the same direction.

5. A device for unitisation according to claim 3, char-
acterised in that containers (1) are connected by
their rear walls in a serial layout, with doors (12) of
the containers (1) facing opposite directions.

6. A device for unitisation according to claim 4 or 5,
characterised in that two filling chutes (2) are con-
nected by their edge, forming a rectangle with two
outlet taps (4) for bulk material in the top view.

7. A device for unitisation according to claim 4 or 5,
characterised in that it is formed by two pairs of
containers (1) in a parallel layout, connected by their
rear walls, simultaneously forming two pairs of con-
tainers (1) in a serial layout, with one container pair
connected to the other container pair by their side
walls.

8. A device for unitisation according to claim 7, char-
acterised in that four filling chutes (2) are connected
by their neighbouring edges, forming a rectangle with
four outlets (4) of the bulk material in the top view.
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