
WO 2013/017297 PCT/EP2012/055773 

1 

SYSTEM FOR STOWING, PRESERVING AND DISTRIBUTING 
FODDER IN SHIPS FOR TRANSPORTING LARGE QUANTITIES OF 
ANIMALS 

The present invention relates to a system for stowing, preserving and 
5 distributing fodder in ships for transporting large quantities of animals. 

As is known, when the farming site of animals, such as for example 
sheep, cattle, camels, ostriches, is far from the location of use or slaughter, it 
is necessary to provide for their transportation, and large ships are used if 
the quantity of animals to be transported is great and the trip requires many 

10 days and the crossing of seas or oceans. 

Such ships, known as livestock carriers, are obtained from ships 
designed originally for other uses and then adapted for this requirement by 
dividing the available space into stalls for the accommodation of the 
animals. In such ships, in order to meet the feeding requirements of the 

15 animals during the trip, a large pile of fodder is loaded on the upper deck. 
During navigation, the fodder needed to feed the animals is taken from the 
pile and conveyed, by mainly manual means, such as for example 
wheelbarrows, at the most assisted by conveyors and/or mechanical 
elevators for performing specific functions, to the compartments for the 

20 animals. 

The systems currently used to store and distribute fodder for feeding 
animals during transport on ships suffer the problem of requiring, for their 
operation, a considerable input of labor with consequent high costs. 

Moreover, the apparatuses that are used have poor reliability, 
25 particularly as regards: 

- output rates per hour; 

- certainty in compliance with the periodic feeding requirements of 
the animals, considering that if they are fed only with fodder the weight 
losses may be substantial; 

30 - safety and resistance to atmospheric agents and weather 
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disturbances; 

- safety against fire and against explosions. 

The aim of the present invention is to solve the problems mentioned 
above, by providing a system for stowing, preserving and distributing 

5 fodder in ships for transporting large quantities of animals, that can operate 
in an almost completely automated manner eliminating or reducing in a 
substantial manner the costs of the labor required. 

Within this aim, an object of the invention is to provide a system 
which has high precision and reliability in operation particularly as regards 

10 the output rates per hour of fodder supplied and the periodic intervals of the 
supply of fodder to the animals. 

Another object of the invention is to provide a system which protects 
adequately the fodder against atmospheric agents. 

A further object of the invention is to provide a system which makes 
15 it possible to perform the loading and, if required, the unloading of the 

fodder in an automated manner. 

Yet another object of the invention is to provide a system which, 
though being capable of stowing and managing great quantities of fodder, 
does not create problems of balance and stability to the ship on which it is 

20 installed. 

Another object of the invention is to provide a system which makes it 
possible to recover and stow again the excess fodder so as to avoid 
alteration and/or deterioration of its nutritional properties. 

This aim and these and other objects which will become better 
25 apparent hereinafter are achieved by a system for stowing, preserving and 

distributing fodder in ships for transporting large quantities of animals, 
characterized in that it comprises: 

- at least one silo for storing the fodder, located in a region of the 
ship that is located below deck; 

30 - means for automated drawing of the fodder from said storage silo to 
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convey it into at least one intermediate region located at a higher level than 
the level at which the compartments for the animals to be fed are located; 

- means for the automated distribution of the fodder from said 
intermediate region to said compartments for the animals to be fed. 

5 Further characteristics and advantages of the invention will become 
better apparent from the description of a preferred but not exclusive 
embodiment of the system according to the invention, illustrated by way of 
non-limiting example in the accompanying drawings, wherein: 

Figure 1 is a diagram of the flow of the system according to the 
10 invention; 

Figure 2 is a schematic partially sectional view, taken along a vertical 
plane, of a ship on which the system according to the invention is installed; 

Figure 3 is an enlarged-scale view of a detail of Figure 2; 

Figure 4 is a top plan view of the ship of Figure 2; 

Figure 5 is an enlarged-scale view of a detail of Figure 4; 

Figure 6 is a schematic sectional view of Figure 2, taken along the 
VI-VI; 

Figure 7 is an enlarged-scale view of a detail of Figure 6; 

Figure 8 is a schematic sectional view of Figure 2, taken along the 
VIII-VIII; 

Figure 9 is an enlarged-scale view of a detail of Figure 8; 

Figure 10 is a schematic sectional view of Figure 3, taken along the 
X-X; 

Figure 11 is a schematic sectional view of Figure 3, taken along the 
XI-XI; 

Figure 12 is an enlarged-scale view of a detail of Figure 11. 

With reference to the figures, the system according to the invention, 
generally designated by the reference numeral 1, comprises at least one silo 
2, 3 for storing the fodder, which is located in a region of the ship N that is 

30 located below deck. 

15 
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The fodder is constituted preferably by fodder in pellets so as to 
facilitate the handling operations, limiting the formation of dust during such 
operations. 

Preferably, there are two storage silos 2, 3, which are conveniently 
5 provided in two stem regions of the ship N which are arranged 

symmetrically with respect to the longitudinal median plane PML of the 
ship N so that the weight of the fodder that is loaded onto the ship N can be 
balanced adequately. 

The system 1 comprises means 4 for automated drawing of the fodder 
10 from the storage silos 2, 3 to convey the fodder from the storage silos 2, 3 to 

an intermediate region 5 that is located at a higher level than the level at 
which the compartments 6 for the animals to be fed are located. 

Moreover, the system according to the invention comprises means 7 
for the automated distribution of the fodder from the intermediate region 5 

15 to the compartments 6 for the animals to be fed. 

Conveniently, the system according to the invention comprises also 
means 8 for the automated loading of the fodder into the storage silos 2, 3 so 
that the operations for loading the fodder into the storage silos 2, 3 and the 
subsequent distribution of the fodder to the compartments 6 for the animals 

20 to be fed can occur in an almost completely automated manner. 

Advantageously, the means for handling the fodder along the system, 
i.e., the automated loading means 8 and/or the automated drawing means 4 
and/or the automated distribution means 7, comprise chain-type conveyors 
and/or bucket elevators, of the known type, as will be better detailed 

25 hereinafter. 

The chain-type conveyors that can be used in the system according to 
the invention are widespread in the field of the conveyance of granular and 
powdery products (cereals, fodders, earths, powdered coal, sugar, minerals, 
et cetera) and are composed of a transport box, the length of which varies 

30 according to the required transport distances and on the bottom of which a 
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chain slides which is provided with cross-members which act on the product 
to be transported, which is poured into the transport box. The cross-
members, by moving forward along the longitudinal extension of the 
transport box, move the supporting base of the product, causing the entire 

5 overlying product to move by way of the physical characteristic of the angle 
of repose of the product itself. By means of the chain-type conveyors, the 
product can be transported up to one end of the transport box or can be 
discharged at intermediate regions by providing, on the bottom of the 
transport box, adapted discharge outlets that can be opened and closed by 

10 means of shutters and/or valves which are preferably motorized and 
mutually spaced. 

The bucket elevators that can be used in the system according to the 
invention are also widespread in the field of vertical transport of granular 
and powdery products and are constituted substantially by a pair of pulleys, 

15 one motorized and one of the guiding type, with horizontal and mutually 
parallel axes, which are arranged at different levels of height and are 
mutually connected by a belt, the two portions of which lie vertically or are 
inclined. Buckets are fixed to the belt and collect the product, making it 
advance along a direction with a vertical component and leaving it once the 

20 pulley that is located higher has been reached. 

In greater detail, the automated loading means 8 comprise a chain-
type loading conveyor 9, which is arranged transversely to the longitudinal 
median plane PML of the ship N at a higher level than the level of the 
storage silos 2, 3. The loading conveyor 9 is arranged, with its longitudinal 

25 ends, below the discharge outlets 10, 11, which are controlled by adapted 
closing shutters, of receiving hoppers 12, 13, inside which it is possible to 
pour the fodder that arrives from means of transport of the known type, such 
as for example trains, trailer trucks, or other ships, which are arranged 
alongside the ship N in wharf. The transfer of the fodder from these means 

30 of transport to the receiving hoppers 12, 13 can be performed by means of 
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conveyors 14, 15 of the known type, such as for example belt conveyors or 
screw conveyors. The receiving hoppers 12, 13 are arranged proximate to 
the sides of the ship N so as to facilitate the operations for loading the 
fodder. 

5 The loading conveyor 9 is provided, in a downward region, with 
discharge outlets 16 which are mutually spaced along the longitudinal 
extension of the loading conveyor 9 and are controlled by means of shutters 
that can be driven. The discharge outlets 16 supply filling conveyors 18, 19 
of the chain type, which are adapted to convey and distribute, by means of a 

10 plurality of discharge outlets spaced along the longitudinal extension of the 
filling conveyors 18, 19, the fodder in a corresponding storage silo 2, 3. 

Besides the filling conveyors 18, 19 at least one emergency filling 
conveyor 20 is provided, which has the function, if the maximum-level 
overflows of the storage silos 2, 3 are activated during the filling step of the 

15 storage silos 2, 3, to enable the complete emptying of all the filling 
conveyors 18, 19 by sending the excess fodder to an adapted sector of a silo, 
constituted, in the illustrated case, by the silo 2. 

The automated drawing means 4 comprise drawing conveyors 21, 22 
of the chain type, which are arranged below the storage silos 2, 3 at 

20 discharge outlets 23, 24 defined on the bottom of the corresponding storage 
silo 2, 3. More particularly, the bottom of the storage silos 2, 3 is divided 
into hopper-shaped regions 25, 26, each of which directs the fodder to one 
of the discharge outlets 23, 24, and each discharge outlet 23, 24 is 
controlled by means of a corresponding shutter which can be driven. 

25 The drawing conveyors 21, 22 supply at least one bucket elevator 27, 
28, which is adapted to discharge the fodder, drawn from the storage silos 2, 
3, to the intermediate region 5. 

In the illustrated embodiment, there are two bucket elevators 27, 28, 
which are arranged symmetrically with respect to the longitudinal median 

30 plane PML of the ship N. 
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Between the drawing conveyors 21, 22 and the bucket elevators 27, 
28 exchange or bypass conveyors 29, 30 of the chain type are provided, 
which can be actuated in order to transfer the fodder from the drawing 
conveyors 21, 22, instead of to the bucket elevator 27 or 28 supplied by a 

5 drawing conveyor 21 or 22, to the other bucket elevator 28 or 27, if only 
one bucket elevator 27 or 28 is available in emergency situations or for 
maintenance requirements. 

The bucket elevators 27, 28 supply a transverse distribution conveyor 
31 of the chain type, which is arranged substantially horizontally at the 

10 intermediate region 5 and is oriented transversely to the longitudinal median 
plane PML of the ship N. 

The transverse distribution conveyor 31 is provided with discharge 
outlets 32, which are mutually spaced along the longitudinal extension of 
the transverse distribution conveyor 31 and are controlled by means of 

15 shutters which can be driven. 

The automated distribution means 7 comprise longitudinal 
distribution conveyors 33, 34 of the chain type, which are arranged below 
the transverse distribution conveyor 31 and are oriented longitudinally with 
respect to the ship N. The longitudinal distribution conveyors 33, 34 are 

20 supplied by the transverse distribution conveyor 31 by means of the 
discharge outlets 32 thereof, which are controlled by means of 
corresponding shutters which can be driven. 

In turn, the longitudinal distribution conveyors 33, 34 supply, by 
means of discharge ports 35, 36 which are mutually spaced along the 

25 longitudinal extension of the corresponding longitudinal distribution 
conveyor 33, 34 and are controlled by corresponding shutters which can be 
driven, ducts 37, 38 for gravity distribution of the fodder, which lead into 
troughs located in the several compartments 6 for the animals to be fed. The 
compartments 6 are arranged in regions of the ship N which are at a level 

30 which is lower than the level of the intermediate region 5. Substantially, the 
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intermediate region 5 is preferably arranged on the upper deck of the ship N, 
while the compartments 6 for the animals are arranged on the several lower 
decks of the ship N. 

All the longitudinal distribution conveyors 33, 34 of the upper deck 
5 are provided with an adjustment device which makes it possible to dose the 

fodder to be fed into the stalls on all decks, or even avoids introducing it in 
stall without animals, so as to avoid waste or rotting of unused fodder. 

Advantageously, the longitudinal distribution conveyors 33, 34 are 
provided with return discharge outlets 39, 40, which are arranged above at 

10 least one of the storage silos 2, 3 and are connected to corresponding 
discharge ducts 41, 42, through which it is possible to discharge the excess 
fodder into the storage silo 2, 3, as will become better apparent hereinafter. 

The transverse distribution conveyor 31 also has at least one return 
discharge outlet 43, 44, which is located above at least one of the storage 

15 silos 2, 3 and is connected to a corresponding discharge duct 45, 46 in order 
to discharge the excess fodder into one of the storage silos 2, 3. In the 
illustrated embodiment, the transverse distribution conveyor 31 is provided 
with two return discharge outlets 43, 44, each connected to one of the 
storage silos 2, 3 and arranged proximate to a longitudinal end of the 

20 transverse distribution conveyor 31. 

Moreover, the transverse distribution conveyor 31 is provided with at 
least one discharge outlet 47, which can be connected to extraction means 
48, constituted for example by belt conveyors or screw conveyors, for 
unloading the fodder outside the ship N. 

25 The shutters of the several chain-type conveyors of the system 1 may 
be constituted by shutters of the known type, which can be actuated by 
means of a corresponding electric servomotor. 

The several chain-type conveyors and bucket elevators 27, 28 and the 
servomotors of the shutters that can be driven and which control the 

30 discharge outlets of the chain-type conveyors described above are 
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functionally connected to a control and monitoring element 50 of the 
programmable electronic type, which supervises the operation of the entire 
system and actuates such elements according to preset programs so as to 
meet the several requirements of loading and unloading of the fodder and of 

5 feeding the transported animals, complying with precise feeding tables. 

The control and monitoring element 50 is designed with such a 
redundancy as to make it possible to switch, in case of emergency, from a 
"first automatic" control and monitoring to a "second automatic" control and 
monitoring, and finally to a "manual" control and monitoring, so as to 

10 prevent any apparatus from remaining without electric power. 

Operation of the system according to the invention is as follows. 

The fodder, which comes from trains, trailer trucks or other ships, is 
poured into the hoppers 12, 13, which supply the loading conveyor 9. The 
fodder is fed from the loading conveyor 9 to the filling conveyors 18, 19, 

15 which dispense it into the storage silos 2, 3. 

From the storage silos 2, 3, the fodder is drawn by the drawing 
conveyors 21, 22 and conveyed, by means of the bucket elevators 27, 28, to 
the transverse distribution conveyor 31. 

From the transverse distribution conveyor 31, the fodder is conveyed 
20 to the longitudinal distribution conveyors 33, 34, which discharge the 

fodder into the discharge ducts 37, 38 that supply the troughs arranged in 
the compartments 6 for the animals to be fed. 

It should be noted that the quantity of fodder that is dispensed into the 
troughs, as well as the frequency with which it is dispensed, can be adjusted 

25 very precisely by the control and management element 50, according to 
preset programs, by driving the shutters arranged on the discharge outlets 
35, 36 of the longitudinal distribution conveyors 33, 34. 

Moreover, again by means of the control and management element 
50, it is possible to control and dose the filling and emptying of the storage 

30 silos 2, 3 so as to avoid creating load imbalances for the ship N. 
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If an excess of fodder occurs in the longitudinal distribution 
conveyors 33, 34 and/or in the transverse distribution conveyor 31, the 
fodder, by means of the return discharge outlets 39, 40, 43, 44, can be 
conveyed back into the storage silos 2, 3, preventing its dispersion or 

5 alteration. 

After conveyance, any residual fodder can be easily discharged from 
the storage silos 2, 3 by means of the drawing conveyors 21, 22, the bucket 
elevators 27, 28 and the transverse distribution conveyor 31, which 
discharges the fodder through the discharge outlet 47 into discharge ducts or 

10 onto conveyors which supply ground transport means, such as for example 
trailer trucks, trains or other ships. 

In practice it has been found that the system according to the 
invention fully achieves the intended aim since it is capable of managing, in 
an almost completely automated manner, the loading of the fodder on board 

15 the ship and its distribution into the troughs of the compartments for the 
animals to be fed according to preset quantities and frequencies by 
following preset programs. 

Another advantage of the system according to the invention is that it 
is possible to convey the excess fodder back into the storage silos, thus 

20 avoiding its deterioration. 

Another advantage of the system according to the invention is that it 
makes it possible, in an automated manner, to unload the residual fodder 
after the animals have been transported. 

The system thus conceived is susceptible of numerous modifications 
25 and variations, all of which are within the scope of the appended claims. All 

the details may further be replaced with other technically equivalent 
elements. 

In practice, the materials used, as well as the dimensions, may be any 
according to requirements and to the state of the art. 

30 The disclosures in Italian Patent Application No. MI2011A001438 
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from which this application claims priority are incorporated herein by 
reference. 

Where technical features mentioned in any claim are followed by 
reference signs, those reference signs have been included for the sole 

5 purpose of increasing the intelligibility of the claims and accordingly, such 
reference signs do not have any limiting effect on the interpretation of each 
element identified by way of example by such reference signs. 
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CLAIMS 

1. A system (1) for stowing, preserving and distributing fodder in 
ships for transporting large quantities of animals, characterized in that it 
comprises: 

5 - at least one silo (2, 3) for storing the fodder, located in a region of 
the ship (N) that is located below deck; 

- means (4) for automated drawing of the fodder from said storage 
silo (2, 3) to convey it into at least one intermediate region (5) located at a 
higher level than the level at which the compartments (6) for the animals to 

10 be fed are located; 

- means (7) for the automated distribution of the fodder from said 
intermediate region (5) to said compartments (6) for the animals to be fed. 

2. The system (1) according to claim 1, characterized in that it 
comprises means (8) for the automated loading of the fodder into said at 

15 least one storage silo (2, 3). 

3. The system (1) according to claim 1, characterized in that said at 
least one storage silo (2, 3) comprises at least two storage silos (2, 3) 
arranged symmetrically with respect to the longitudinal median plane 
(PML) of the ship (N). 

20 4. The system (1) according to one or more of the preceding claims, 
characterized in that said automated loading means (8) and/or said 
automated drawing means (4) and/or said automated distribution means (7) 
comprise chain-type conveyors (9, 18, 19, 20, 21, 22, 29, 30, 31, 33, 34) 
and/or bucket elevators (27, 28). 

25 5. The system (1) according to one or more of the preceding claims, 
characterized in that said automated loading means (8) comprise a chain-
type loading conveyor (9), which is arranged transversely to the longitudinal 
median plane (PML) of the ship (N) at a higher level than that of said at 
least one storage silo (2, 3); said loading conveyor (9) being provided, in a 

30 downward region, with discharge outlets (16) which are mutually spaced 
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along the longitudinal extension of the loading conveyor (9) and are 
controlled by means of shutters that can be driven and that supply filling 
conveyors (18, 19) of the chain type, which are adapted to convey and 
distribute the fodder in a corresponding storage silo (2, 3). 

5 6. The system (1) according to one or more of the preceding claims, 
characterized in that said automated drawing means (4) comprise drawing 
conveyors (21, 22) of the chain type, which are arranged below said at least 
one storage silo (2, 3) at discharge outlets (23, 24) of the storage silo (2, 3) 
which are controlled by means of shutters that can be driven; said drawing 

10 conveyors (21, 22) supplying at least one bucket elevator (27, 28) which is 
adapted to discharge the fodder, drawn from said at least one storage silo (2, 
3), to said intermediate region (5). 

7. The system (1) according to one or more of the preceding claims, 
characterized in that it comprises at least two bucket elevators (27, 28), 

15 which are arranged symmetrically with respect to said longitudinal median 
plane (PML) of the ship (N); between said drawing conveyors (21, 22) and 
said bucket elevators (27, 28) exchange or bypass conveyors (29, 30) of the 
chain type being provided for transferring the fodder from said drawing 
conveyors (21, 22) to one or to the other of said bucket elevators (27, 28). 

20 8. The system (1) according to one or more of the preceding claims, 
characterized in that said bucket elevators (27, 28) supply a transverse 
distribution conveyor (31) of the chain type, which is arranged substantially 
horizontally at said intermediate region (5) and is oriented transversely to 
said longitudinal median plane (PML); said automated distribution means 

25 (7) comprising longitudinal distribution conveyors (33, 34) of the chain 
type, which are arranged below said transverse distribution conveyor (31) 
and are oriented longitudinally with respect to the ship (N); said 
longitudinal distribution conveyors (33, 34) being supplied by discharge 
outlets (32) of said transverse distribution conveyor (31) which are mutually 

30 spaced along the longitudinal extension of said transverse distribution 
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conveyor (31) and are controlled by corresponding shutters that can be 
driven; said longitudinal distribution conveyors (33, 34) supplying, by 
means of discharge ports (35, 36) that are spaced along the longitudinal 
extension of the corresponding longitudinal distribution conveyor (33, 34) 

5 and are controlled by corresponding shutters that can be driven, ducts (37, 
38) for gravity distribution of the fodder, which lead into troughs located in 
the several compartments (6) for the animals to be fed, which are arranged 
below said intermediate region (5). 

9. The system (1) according to one or more of the preceding claims, 
10 characterized in that said longitudinal distribution conveyors (33, 34) are 

provided with return discharge outlets (39, 40) which are arranged above at 
least one of said storage silos (2, 3) and are connected to corresponding 
discharge ducts (41, 42) for discharging into a storage silo (2, 3) the excess 
fodder. 

15 10. The system (1) according to one or more of the preceding claims, 
characterized in that said transverse distribution conveyor (31) is provided 
with at least one return discharge outlet (43, 44) which is located above at 
least one of said storage silos (2, 3) and is connected to a corresponding 
discharge duct (45, 46) for discharging into a storage silo (2, 3) the excess 

20 fodder. 

11. The system (1) according to one or more of the preceding claims, 
characterized in that said transverse distribution conveyor (31) is provided 
with at least one discharge outlet (47) which can be connected to extraction 
means (48) for discharging the fodder outside the ship (N). 

25 12. The system (1) according to one or more of the preceding claims, 
characterized in that it comprises a control and monitoring element (50) of 
the programmable electronic type, which is functionally connected to said 
shutters that can be driven, to said conveyors (9, 18, 19, 20, 21, 22, 29, 30, 
31, 33, 34) and to said bucket elevators (27, 28) for their actuation 

30 according to preset programs. 


