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Device for generating hydro-electric energy. 

The present invention relates to a device for generating 

5 hydroelectric energy. 

More specifically, the invention is intended to generate 

hydroelectric energy using the current of a river, an 

estuary or similar. 

10 

Devices are known that use the current of the water to 

generate energy. A practical example of such a device is a 

hydropower station. 

15 Such a hydropower station requires the creation of 

reservoirs by means of one or more dams. 

The location of these reservoirs needs to be carefully 

chosen and not all rivers are suitable to allow them. 

20 

These reservoirs can have adverse effects on nature, since 

the natural habitat of animals and plants is disturbed. 

These reservoirs involve a high loss of land area requiring 

25 the relocation of complete villages or cities and these 

artificial lakes can potentially be a risk upon failure of 

the dams. 

Moreover, hydropower stations and dams are large and 

30 complex, structures, so that the construction of such 

installations is an expensive, long and tedious matter. 

Device for generating hydro-electric energy .

1
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Moreover, such a hydropower station forms an obstacle for 

water transport. 

5 The turbines that are used are situated partly under water, 

which means that the turbines and the generators connected 

to the turbines need to be carefully sealed off, which 

complicates maintenance and repairs. 

10 One also knows a type of underwater turbine, in which a 

screw, rotor or the like is placed under water which will 

start to rotate by the current of the water and which will 

generate electrical current in this way. 

15 Also this type of installation has the disadvantage that 

the turbines and the generators connected to them needs to 

be sealed off carefully to prevent the adverse effects of 

exposure to the water. 

20 This not only makes the installation expensive but also 

complicates the maintenance. 

Moreover the rotating screw, rotor or the like forms a 

threat to marine life. 

25 

The present invention has as an objective to give a 

solution for one more of the above-mentioned disadvantages. 

To this end the present invention provides a device for 

30 generating hydroelectric energy using the current of a 

river, estuary or similar, which device comprises a 
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paddlewheel .which can turn freely around an axis and at 

least one electrical generator set of which the drive shaft 

is transmitting torque by being coupled to the shaft of the 

paddlewheel, characterized in that the paddlewheel is self- 

5 floating and in that the device is provided with a complete 

or at least partially submerged housing in the shape of a 

bell with an open bottom that is situated at a height above 

the bed of the river, estuary or similar in which the 

paddlewheel is mounted with bearings on the housing and has 

10 paddles that extend at least partly below the open bottom 

of the bell of which the internal space is pressurized to 

adjust or preserve the water level in the bell such that 

the influence of the weight of the paddlewheel on the 

bearings is neutralized for the major part. 

15 

The paddlewheel can be bearing mounted with bearings on the 

housing by means of bearings that are placed in or against 

the housing and/or by bearings that are located in the 

generator set or sets itself. 

20 

An advantage is that the device is less susceptible to 

marine conditions, such as waves and extreme weather 

conditions. 

25 Moreover, the generator set can be placed completely above 

the water level in the bell. 

This has the advantage that this part of the device is not 

exposed to water such that their construction and in 

30 particular their sealing must not comply with strict 
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requirements. Also the maintenance of the device shall be 

easier and cheaper. 

Moreover, the majority of the rotating paddles is hidden 

5 under the bell, so there is little or no danger for marine 

life. 

The device is also invisible, so there is no disturbance of 

the natural view of the river, estuary or similar. 

Moreover, a device according to the invention is less 

bothersome for water transportation or can be placed at 

such a depth that ships can navigate over them and are thus 

not hindered. 

Because of the self-floating capacity of the paddlewheel, 

it will be possible to make sure that the paddlewheel 

exerts less vertical force on its shaft or on the shaft of 

the generator set due to its weight. 

This has the advantage that the energy transfer can be 

accomplished with substantially less losses. 

Indeed, by regulating the water level in the housing such 

25 that the level of the shaft of the paddlewheel corresponds 

or almost corresponds to the level of the bearing when the 

paddlewheel floats freely on the water level, the weight of 

the paddlewheel will be compensated at least partially by 

the floating capacity of the paddlewheel thereby reducing 

30 the force that the paddlewheel exerts on its shaft or on 

the shaft of the generator. 

10 

15 

20 
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In other words, it is ensured that when the paddlewheel is 

floating freely on the water level in the bell, or when the 

paddlewheel is in equilibrium with the water level in the 

5 bell, the level of the shaft of the paddlewheel corresponds 

or almost corresponds to the location of the bearing in or 

against the housing or the bearing in the generator set. 

Preferably a speed regulation is provided for regulating 

10 the rotational speed of the paddlewheel and the generator 

sets coupled to the paddlewheel by adjusting the water 

level in the housing to control the depth of the 

paddlewheel in the water. 

15 By adjusting the water level in the housing, the 

paddlewheel will experience more or less resistance from 

the water, whereby it will rotate faster or slower and 

whereby the speed of the paddlewheel and the generator sets 

can be adjusted. 

20 

By adjusting the water level, not all the weight of the 

paddlewheel will be compensated for by its floating 

capacity. Preferably, it is ensured that at least 80% of 

the force that the weight of the paddlewheel exerts is 

25 still compensated for by the floating capacity of the 

paddlewheel. 

Due to this, the paddlewheel will hang in the bearings, but 

enough weight of the paddlewheel is still compensated for 

30 by the floating capacity of the paddlewheel so that the 
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forces in the bearings are minimal and at the same time a 

speed regulation remains possible. 

Following a preferred embodiment, the paddlewheel is 

5 provided with a number of paddles, at least one of which is 

always in the water during use. 

These paddles can be affixed to a cylindrical section of 

the shaft, which is manufactured from a floating material. 

10 

Alternatively, the cylindrical part of the shaft can be 

hollow and filled with a gas or another floating material. 

This gas can be air. 

15 Following a preferred embodiment, all parts of the device 

that come in contact with water are treated with a non-

toxic coat of paint on the basis of a surface-treated 

composite coating, of the type of Ecospeed®. 

20 Such a coating will ensure that the growth of slime, algae 

or similar on the above-mentioned parts can be easily 

removed. 

Furthermore, such a coating provides a very good protection 

25 against corrosion, such that the metal parts can be made 

thinner because a possible degradation due to corrosion 

does not have to be taken into account. 

The invention also relates to a series of devices according 

30 to the invention, whereby they are placed in a tidal river 

or estuary at a distance of one another viewed in the 
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direction of flow of the tidal river or estuary and are 

spread over a distance of the tidal river or the estuary 

such that at least one device is always in a zone with 

flow. 

5 

With the intention of better showing the characteristics of 

the invention, hereafter, as an example without any 

limitative character, some preferred embodiments are 

described of a device for generating hydroelectric energy 

10 using the current of a river, estuary of similar according 

to the invention, with reference to the accompanying 

drawings, wherein: 

figure 1 schematically represents a preferred 

15 	embodiment of a device according to the invention for 

generating hydroelectric energy, whereby the device is 

placed in a tidal river; 

figure 2 schematically represents a cross section 

according to the line II-IV in figure 1; 

20 	figure 3 schematically represents a cross section 

according to the line 	 in figure 1; 

figure 4 schematically represents an alternative 

embodiment of figure 3; 

figure 5 schematically represents an alternative 

25 	embodiment of the part F5 in figure 3; 

figure 6 schematically represents an alternative 

embodiment of the device according to the invention; 

figure 7 represents a top view of a river in which a 

series of devices according to figure 1 is placed; 

30 	figure 8 schematically represents another alternative 

embodiment of a device according to the invention; 
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figure 9 schematically represents an alternative 

embodiment of figure 8; 

figure 10 schematically represents yet another 

embodiment of the device according to the invention; 

	

5 	figure 11 schematically represents a cross section 

according to the line X-I-XI'; 

figure 12 represents a cross section of a river in 

which a series of devices according to figure 1 is 

placed to form a wall of devices; 

	

10 	figure 13 schematically represents yet another 

alternative embodiment of a device according to the 

invention; 

figure 14 schematically represents a variant of the 

embodiment of figure 13; 

	

15 	figure 15 schematically represents another alternative 

embodiment of the device according to the invention; 

figure 16 schematically represents a cross section 

according to the line XVI-XVI in figure 15; 

figure 17 represents a variant of the embodiment of 

	

20 	figure 15; 

figure 18 schematically represents another alternative 

embodiment of the device according to the invention; 

figure 19 schematically represents a cross section 

according to the line XIX-XIX in figure 18. 

25 

In figures 1, 2 and 3 a device 1 according to the invention 

which is placed in a tidal river 2 is shown. 

The device 1 consists of a submerged housing 3 in the shape 

30 of a bell 3 with an open bottom 4. 
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The open bottom 4 is located at a distance A above the bed 

5 of the tidal river 2. 

The housing 3 is provided with means to pressurize the 

5 internal space 8 of the housing 3, in this case the means 

comprise a compressed air system 6, of which the outlet is 

connected to the internal space 8. 

The internal space 8 is partly filled with compressed air 

10 and partly filled with water. 

Four posts 9 which are connected to the housing 3 and are 

anchored to the bed 5 of the tidal river 2 maintain the 

device 1 in place and with its open bottom 4 at the 

15 appropriate height A above the bed 5 of the tidal river 2. 

It is clear that also more or also less than four posts 9 

can be provided. 

20 A paddlewheel 3 is situated in the housing 3. The shaft 11 

of the paddlewheel 10 is constructed from a floating 

material, the paddlewheel 10 therefore floats on the water. 

The shaft 11 of the paddlewheel 10 can turn freely around a 

geometric axis X-X'. In this case the paddlewheel 10 can 

25 rotate freely in two direction around the axis X-X'. 

The shaft 11 of the paddlewheel 10 is equipped with a 

number of radially oriented flat paddles 13 that extend in 

the lengthwise direction parallel to the shaft 11 of the 

30 paddlewheel. 
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The paddlewheel 10 is designed such that the floating 

capacity of the paddlewheel 10 is sufficient to keep the 

shaft 11 of the paddlewheel 10 above the water level 12 in 

the bell 3 and to ensure that at least one of the 

5 aforementioned paddles 13 is always at least partially in 

the water. The paddles 13 extend at least partly below the 

open bottom 4. 

The design, the floating capacity, the paddles 13 and the 

10 used material of the paddlewheel 10 are adapted to the 

expected local conditions of the place where the device 1 

will be used. 

Further, the device 1 is equipped with two generator sets 

15 14, such that one is placed on each side of the paddlewheel 

10. 

Each generator set 14 comprises a transmission 15 and a 

generator 16 coupled to is. The transmission 15 is equipped 

20 with an incoming drive shaft 17a that is coupled to the 

shaft 11 of the paddlewheel 10 en with an outgoing drive 

shaft 17b that is coupled to the shaft 18 of the generator 

16. 

25 In this example, the paddlewheel 10 is bearing mounted in 

the housing 3 by means of a bearing that is situated in the 

transmission 15, via the incoming drive shaft 17a. 

The generator sets 14 are preferably mounted in the 

30 internal space 8 of the bell 3, such that the weight of the 

generator sets 14 is supported by the bell 3. The floating 
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capacity of the paddlewheel 10 and the location of the 

generator sets 14 are such that when the paddlewheel 10 

floats freely on the water level 12 in the housing 3, the 

height of the shaft 11 of the paddlewheel 10 corresponds to 

5 the height of the drive shaft 17a of the generator sets 14, 

or with the bearing in the transmission 15. 

In this case the drive shaft 17a of one of the two 

generatOr sets 14 turns in a first direction of rotation 

10 with the shaft 11 of the paddlewheel 10 en turns freely in 

the second direction of rotation, while the drive shaft 17a 

of the second generator set 14 turns freely in the first 

direction of rotation and turns in the second direction of 

rotation with the shaft 11 of the paddlewheel 10. 

15 

To this end, the generator set 14 comprises a freewheel 19 

that enables a free rotation of the drive shaft 17a of the 

generator set 14 with respect to the shaft 11 of the 

paddlewheel 10 in one direction and forms a fixed turning 

20 coupling in the other direction of rotation. 

De generator set 14 is in this case a direct current 

generator set 14 that is connected to an inverter 21 by 

means of an electric cable 20 on the bank 22 that will 

25 convert the direct current supplied into an alternating 

current, which can be supplied to the electricity grid 24 

via a cable 23. 

It is not excluded that the inverter 21 is situated in the 

30 housing 3 instead of on the bank 22. 
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In this case, all the parts of the device 1 that make 

contact with water are provided with a non-toxic coat of 

paint on the basis of a surface-treated composite coating. 

5 Due to the nature of the coating the growth of for example 

algae, slime and barnacles can easily be removed. 

Moreover, the treated parts will not be adversely affected 

by corrosion because such a coating exhibits excellent 

10 corrosion-resistant properties. 

The operation of the device 1 according to the inventions 

is very simple and as follows. 

15 When the device 1 placed in a tidal river 2 as shown in 

figures 1, 2 and 3, the current of the water will make the 

paddlewheel 10 turn. 

It is known that during certain periods tidal rivers 2 flow 

20 out to the sea and during other periods flow in the reverse 

direction away from the sea. This means that the 

paddlewheel 10 will be driven in one direction of rotation 

around the axis X-X' during certain periods and in the 

reverse direction during other periods. 

25 

In the case of figures 1, 2 and 2 the water flows in the 

direction of the arrow B such that the paddlewheel 10 is 

driven in the direction of arrow C. In this case due to the 

action of the freewheel 19 the left generator set 14 of 

30 figures 1 and 2 is driven by the paddlewheel 2, while the 

generator set 14 of figures 1 and 2 will not be driven. In 
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this case, the left generator set 14 will generate 

electrical power, which after conversion in the inverter 

21 is supplied to the electricity grid 19. 

5 The transmission 15 is designed such that the speed of the 

paddlewheel 10 is transmitted to the generator 16 with a 

certain transmission ratio in order to drive the generator 

at a suitable and preferable constant speed for the 

generation of electric power. 

10 

When the tide reverses, the direction of flow will reverse 

in a direction opposite to that of arrow B, such that the 

paddlewheel 10 will also be driven in the opposite 

direction of rotation of the arrow C. In this case the 

15 right generator set 4 will be driven by the paddlewheel 2 

and the left generator set 14 can turn freely with respect 

to the paddlewheel 10 due to the action of the freewheel 19 

and is thus not driven. In this case the electric power 

will be generated by the right generator set 14 while the 

20 left generator set 14 will not generate any electric power. 

It is thus clear that, whatever the direction B of the flow 

21 may be, electric power will always be supplied by one of 

the two generator sets 14, such that electricity is 

25 delivered to the electricity grid 24 continuously. 

To adjust the water level 12 in the bell 3, use is made of 

a compressed air installation 6 which allows to bring 

highly or less compressed air into the bell 2. Due to this 

30 the height D of the water level 12 in the bell 3 can be 

adjusted, such that de generator sets 14 and other parts of 
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the device 1 do not come below the water level 12 and such 

that the height of the shaft 11 of the paddlewheel 10 

corresponds to the drive shaft 17a when the paddlewheel 10 

floats freely on the water level 12 in the clock 3. 

5 

Moreover, it will be ensured that the height D of the water 

level 12 is always larger than the height A of the open 

bottom 4 of the bell 3. 

10 The alternative embodiment shown in figure 4 differs from 

the previous embodiment in that there are two funnels 25 

provided at the open bottom 4, to locally increase the 

current. 

15 If desired, only one funnel 25 can be provided, for example 

when the river is not a tidal river 2. 

The operation of this device 1 is analogous to the device 

from figures 1, 2 and 3, whereby the water will flow under 

20 the housing 3 and will be guided via the funnels 25 to the 

paddlewheel 10 and drive the paddlewheel 10. 

It is clear that the funnels 25 can also be integrated in 

or to the housing 3 of the posts 9. 

25 

Figure 5 shows an alternative embodiment of the paddlewheel 

10 of figure 3, whereby in this case the paddles 13 are not 

flat but are rotatable at their basis by means of a hinge 

mechanism 26a which connects the paddles 13 to the shaft 11 

30 of the paddlewheel 10. Furthermore, there is an adjustment 

mechanism which is not represented in the figure and which 
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allow to block the rotational angle E of the paddles 13 

with respect to the radial direction Y-Y' in a certain 

inclined position. 

5 The hinge mechanism 26a allows a rotation along a geometric 

axis X-X' that extends parallel to the shaft 11 of the 

paddlewheel 10. 

Additionally, but not necessarily, the paddles 13 in this 

10 alternative embodiment of figure 5 are segmented with, in 

this case, two segments 27 that are rotatable with respect 

to one another around a geometric axis X-X' parallel to the 

shaft 11 of the paddlewheel 10 by means of a hinge 

mechanism 26b. An adjustment mechanism, not shown in the 

15 figure, is provided to block the angle F between the 

segments 7 in a specified position. 

In this way the position of the paddles 13 and the geometry 

of the paddles 13 can be adjusted to the given conditions 

20 of the local current to be able to optimize the efficiency 

of the device 1. It is clear that more than two segments 27 

are possible. 

The alternative embodiment shown in figure 6 differs from 

25 the previous embodiment from figures 1 to 3 in that it is 

equipped with two anchor chains 28 instead of four posts 9. 

These are connected to the housing 3 and are anchored to 

the bed 5 of the tidal river 2. They keep the device 1 in 

place and with the open bottom 4 on the appropriate height 

30 above the bed 5 of the tidal river 2. 
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The operation is analogous to the operation of the 

previously described embodiment. 

Preferably, a series of the afore mentioned devices 1 

5 according to the invention is spread over a distance of the 

tidal river (2), as shown in figure 7. 

Upon the turn of the tide there will always be a zone 29, 

as shown in figure 7, in which the flow stops so that the 

10 device 1 that is in this zone is temporarily out of use, 

for a period of around twenty minutes for example. 

However, it is known that this zone 29 is localized and 

moves along the river 2, so that in the case of figure 7 

15 there will always be devices 1 that are outside the zone 29 

of stationary water and are consequently driven by the 

current, at least if the distance between the devices 1 is 

chosen sufficiently large. 

20 In this way a continuous supply of electric power is 

assured as a few devices 1 are always in service and only a 

limited number are temporarily out of service when located 

in the zone 29. 

25 The embodiment as shown in figure 8 is equipped with 

several paddlewheels 10 in the housing 3, in this case 

three. Each paddlewheel 10 is provided with two generator 

sets 14, one on each side of the respective paddlewheel 10. 
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The different paddlewheels 10 are positioned with their 

shafts 3 parallel to one another and behind one another 

with respect to the direction of flow. 

5 Each paddlewheel will be driven by the current of the water 

of the tidal river 2, similar to the first embodiment. For 

each device 1, more generator sets 14 will generate 

electric power at the same time, which will increase the 

total power per device 1. 

10 

It is clear that for this embodiment, more devices 1 can be 

placed one behind the other in a tidal river 1. 

It is also clear that there can be only two or more than 

15 three paddlewheels 10 placed inside the housing 3. 

If desired, a number of paddlewheels 10, in this case four, 

can be placed staggered one after the other, as shown in 

figure 9. 

20 

Alternately the left or the right generator set 14 is 

hereby placed on a platform 30 situated inside the housing 

3 in stead of placing this generator set 14 on the housing 

3 	itself. 

25 

By 	using 	the 	platforms 	30, 	the 	paddlewheels 	13 will 	be 

behind each other in a 	staggered manner 

behind each other in a straight line. 

instead of being 

30 The operation is similar to the operation of the device 1 

of figure 8. 
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It is of course not excluded that more than or less than 

four paddlewheels 10 are placed in a staggered manner in 

the housing 3. 

5 

In the embodiments with more paddlewheels 10, it can be an 

option to let at least one paddlewheel 10 only be driven by 

the current of the river 2 in a first direction of flow en 

to have at least one other paddlewheel 10 only be driven by 

10 the current of the river 2 in the second, opposite 

direction of flow. 

For example, it can be elected to let one half of the 

paddlewheels 10 rotate in the first direction of flow and 

15 to let the other half of the paddlewheels 10 rotate in the 

opposite direction of flow. 

This will ensure that the freewheel 19 is redundant, since 

the drive shaft 17a of the generator sets 14 will be driven 

20 in only one direction by the shaft 11 of the paddlewheel 

10. 

In figures 10 and 11 an alternative embodiment is 

represented of the device 1 according to the invention, 

25 whereby the housing 3 is integrated in the bank 22, more 

specific in the quay wall 31. 

In this case the posts 9 are partly integrated in the bank 

22, whereby these posts 9 are anchored in the bed 5 of the 

30 river 2 to keep the housing 3 in its place against the quay 

wall 31. 
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On the housing 3 a large block 32 is provided, made of 

concrete for example. 

5 This block of concrete 32 will provide the necessary 

counterweight to make sure the housing 3 stays under water 

against the upward force of the water. 

On this block of concrete 32 the compressed air 

10 installation 6 is provided in this case, which pressurizes 

the internal space 8. 

Above the block 32, under the bank 22, there is a space 33 

in which an access lock 34 is provided which provides 

15 access to the internal space 8 in which the paddlewheels 10 

with the generator sets 14 are located. 

Via this access lock 34 and the passage 35 persons, which 

are responsible for the maintenance and/or repairs of the 

20 device 1, can easily access the internal space 8. 

In this case the inverter 21 can also be provided in the 

housing 3, instead of on the bank 22. 

25 The device 1 is also provided with funnels 25, which are 

executed asymmetrically in this case, since the presence of 

the quay wall 31 does not allow a symmetrical execution, 

and which will ensure a guidance of the current of the 

water via the paddles 13 of the paddlewheel 10. 

30 
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The operation of the device 1 is analogous to the first 

described embodiment. 

It is clear that between the access lock 34 and the housing 

3 a passage tube 35 is provided to bridge the distance 

between the space 8 and an entrance above the water level. 

Also in the other above mentioned embodiments, an access 

lock 34 and a vertical access tube 35 can be used to be 

10 able to reach the internal space 8. 

It is further also possible that the other above mentioned 

embodiments are provided with a block of concrete 32, 

placed on top of the housing 3 for example, to make sure 

15 the device 1 stays under water. 

It is also clear that in the other embodiments the inverter 

21 can be placed in the housing 3. 

20 In figure 12 is shown how a series of devices 1 as 

represented in figure 1 are being placed next to each other 

and on top of one another in a tidal river 2 to form a wall 

36. 

25 The wall extends perpendicular to the flow direction B of 

the tidal river 2. 

In this case the devices I are placed in a staggered 

manner, whereby a free space 37 is provided both above and 

30 under as well as left and right of each device 1 to allow 
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the current to pass through. For this purpose, the housings 

3 are interconnected in a suitable manner. 

Furthermore, the wall 36 can extend over the entire width 

5 of the river 2, as well as over only a part of the width. 

A service access 38 is provided in the bank 22 which is 

connected with several service corridors 39 which are 

situated between the rows of devices 1 of the wall 36. 

10 

This service access 38 and service corridors 39 allow to 

easily perform maintenance and repairs since the devices 1 

are easily accessible. 

15 The service corridors are provided with an access lock that 

allow an access to the spaces 8 such that the spaces 8 are 

constantly separated from the outside air. 

The operation of the devices 1 is analogous to the 

20 previously described operation. 

The generated energy of all the devices 1 will be 

transmitted jointly in this case via one cable 20 to the 

inverter 21 on the bank 22. This can be realized by 

25 connecting the generator sets 14 in the appropriate way. 

If desired, the devices 1 can be provided with a funnel 25 

or the inverter 21 can be provided in the wall and/or a 

block of concrete can be provided on the wall 36 to make 

30 sure that the wall 36 of devices 1 stay under water. 
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It is clear that several of these walls 36 can be placed in 

a tidal river 2 one after another and on a suitable 

distance from each other. 

5 In figure 13 yet another alternative embodiment is shown, 

whereby figure 14 shows a variant. 

In figure 13, the device 1 is placed or built-in in a 

floating or buoyant structure 41 which floats on the water 

10 surface of the river 2. In this case the housing 3 is only 

partly submerged. 

This structure 41 can be an old, discarded ship, a pontoon 

or similar and will ensure that the open bottom 4 of the 

15 housing 3 is kept at a distance from the bed 5 of the river 

2. 

This structure can also be a new ship or pontoon, which can 

be built to be light and cheap. 

There are flow enhancers 42 provided on the bottom side of 

the floating structure 41. These will realize a local 

acceleration of the water at the location of the paddles 

13. 

The flow enhancers 42 are in this case realized as plates 

that form a narrowing with the bed 5 of the river 2 that 

first narrows and then widens in the direction of the flow 

B. 

20 

25 

30 
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Preferably the device 1 is equipped with a compressed air 

installation 6 that pressurizes the space 8 of the device 1 

slightly whereby the pressure can be adjusted such that the 

water level 12 in the housing 3 corresponds approximately 

5 with the open bottom 4 of the housing 3. 

Furthermore, the paddlewheel 10 is a floating paddlewheel 

10 which extends with its paddles 13 under housing 3 to 

catch the current and to convert it to mechanical or 

10 electrical energy. 

The operation is analogous to the afore-mentioned 

embodiments. 

15 Such an embodiment allows to recuperate old ships, moreover 

the construction can be realized in a very light and cheap 

way. 

Moreover, when an old or new ship is being used as a 

20 floating structure 41, it will be possible to incorporate 

several devices 1 in the ship and to generate more energy. 

This is represented in figure 14 which shows the most 

preferred embodiment of the invention and which comprises a 

series of devices 1 placed behind one another in the 

25 current, whereby each device 1 comprises a floating 

paddlewheel 10 that is provided in a space that is open at 

the bottom and that is pressurized to regulate the water 

level 12 and that are provided with flow enhancers 42 to be 

able to subject the paddles 13 to a maximum flow current. 

30 
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In the embodiment of figures 13 and 14 it is not excluded 

that the floating capacity of the floating or buoyant 

structure 41 can be adjusted or varied. 

5 When a ship is used, the floating capacity of the ship can 

be adjusted by means of its ballast tanks. By filling these 

with more or with less water, the draught of the ship can 

be adjusted. 

10 This has the advantage that deeper currents of the river 2 

can be used, where the current can possibly be stronger. 

Moreover, the draught of the ship can be made smaller, such 

that the ship can be placed in a dock for maintenance 

and/or repairs. 

15 

In figure 15 yet another alternative embodiment is shown, 

similar to the embodiment of figure 13, whereby in this 

case the shaft 11 of the paddlewheel 10 reaches through the 

housing 3 and whereby the drive shaft 17a of the electrical 

20 generator set 14 is coupled to the shaft 11 of the 

paddlewheel 10 by means of a gear transmission 43 with a 

gearwheel 44 on the shaft of the paddlewheel 10 and with a 

cooperating gearwheel 45 on the drive shaft 17a of the 

generator sets. 

25 

Both the gearwheel 44 and the generator sets 14 are located 

outside the internal space 8 of the housing 3, in this case 

in the floating structure 41. 

30 The paddlewheel is mounted in bearings 46 that are situated 

in the housing 3. 
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The gearwheel 45 on the drive shaft 17a cooperates with the 

gearwheel 44 to transmit the movement of the shaft 11 of 

the paddlewheel 10 to the generator set 14. 

5 

The generator set 14 is equipped with a generator 16, of 

which the incoming drive shaft 17a serves as the shaft 18 

of the generator 16. 

10 The transmission 15 is in this case formed by the gear 

transmission 43 whereby, by selecting the diameter of the 

gearwheel 44 to be at least ten times larger than the 

diameter of the gearwheel 45, the speed of the paddlewheel 

can be transferred to the generator set 14 with a suitable 

15 transmission ratio to drive the generator 16 with an 

appropriate speed. Preferably the diameter of the gearwheel 

44 is a big number of times larger than the diameter of the 

gearwheel 45 of the generator sets 14. 

20 In this case the diameters of the gearwheels 44, 45 are 

chosen such that the diameter of the gearwheel 44 of the 

paddlewheel 10 is ten times larger than the diameter of the 

gearwheel 45 of the generator sets 14. 

25 Figure 16 schematically represents how several generator 

sets 14 are placed with respect to the gearwheel 44 in the 

floating structure 41. 

In the example shown, there are four generator sets 14 

30 placed on each side of the paddlewheel 10, which are in 

this case placed inside the floating structure. 
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In this case, the floating capacity of the paddlewheel 10 

and the height of the water level 12 in the housing 3 are 

such that the height of the shaft 11 of the paddlewheel 10 

5 corresponds to the bearing 46. This has the advantage that 

the weight of the paddlewheel 10 is completely cancelled by 

the floating capacity such that the bearing 46 and the 

coupling between the paddlewheel 10 and the drive shaft 17a 

of the generator sets 14 are completely or almost 

10 completely unloaded in the vertical direction. Due to this, 

there is less energy loss due to friction and a larger 

portion of electrical energy is available for conversion 

into electrical power. 

15 The operation of the device 1 as represented in figure 15 

is analogous to the operation of the device 1 as 

represented in figure 13. 

It is clear that also in this embodiment the floating 

20 structure 41 can be in the form of a ship or similar. 

It is clear that if desired, the gear transmission 43 

and/or the generator sets 41 can be located in the internal 

space 8 of the housing 3. 

A possible embodiment of this is shown in figure 17 which 

shows a variant of figure 15. The gearwheel 44 is placed in 

the middle or almost in the middle of the shaft 11 of the 

paddlewheel 10. 

25 

30 
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The gear transmission 43 is located in the internal space 8 

of the housing 3, whereby the incoming driveshaft 17a of 

the generator set 14 extends through the housing 3. 

5 The floating capacity of the paddlewheel 10 is such that, 

when the paddlewheel 10 floats freely on the water level 12 

in the housing 2, the height of the shaft 11 of the 

paddlewheel 10 is such that the pitch circles of the 

gearwheels 45 of the generator set or sets 14 are tangent 

10 or nearly tangent to the pitch circle of the gearwheel 44 

of the paddlewheel 10. 

This has again the advantage that the weight of the 

paddlewheel 10 is neutralized completely by the floating 

15 capacity such that the coupling between the paddlewheel 10 

and the drive shaft 17a of the generator sets 14 are 

completely or almost completely unloaded in the vertical 

direction. 

20 An advantage of such an embodiment is that the gearwheel 44 

can be made larger since the dimensions of the floating 

structure 41 wherein it is situated do not have to be taken 

into account. Moreover, the shaft 11 of the paddlewheel 10 

does not extend through the housing 3, such that no special 

25 seals need to be provided on the shaft 11. 

The operation is further similar to the embodiment of 

figure 15. 

30 In figures 18 and 19 yet another alternative embodiment is 

shown, that differs from the embodiment in figure 15 



WO 2014/111800 	 28 	 PCT/1B2014/000046 

because the floating or buoyant structure 41 is formed by 

two hulls 47 in between which the housing 3 is placed. 

In this case a connection 48 is placed between the hulls 

5 47, similar to a catamaran, such that this connection 48 

together wit the sides 49 of the hulls 47 form a housing 3. 

As can be seen in figure 19, a number of partitions 50 are 

placed between the two hulls 47, that extend perpendicular 

10 to the lengthwise direction of the hulls 47. 

In this way several compartments are formed that serve as 

housings 3, whereby in each housing 3 a paddlewheel 10 is 

placed. 

15 

Each hull 47 is provided with one or more ballast tanks 52 

that allow to adjust the floating capacity of the hull 47. 

An air outlet 53 which is adjustable in height is provided 

20 in the housing 3. Via this air outlet 53 air, which was 

introduced into the housing 3 via the outlet 7 of the 

compressed air installation 6, can leave the housing 2 in a 

continuously variable manner. 

25 This will allow to adjust the height of the water level 12 

in the housing 3. 

Adjusting the water level 12 has as an additional advantage 

being the fact that this can be used to control the speed 

30 of the paddlewheel 10. When the water level 12 in the 

housing 3 is adjusted, the paddles 13 will be more or less 
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in the water, such that the forces that the paddles 13 will 

experience will change. This will make the paddlewheel 10 

turn faster or slower, such that the speed of the generator 

sets 14 can be controlled. 

5 

By adjusting the water level 12, a part of the weight of 

the paddlewheel 10 will exert a force on the bearings 46. 

By making sure that the floating capacity of the 

paddlewheel 10 remains sufficiently large, these forces 

10 will be minimal, whereby at the same time a speed 

regulation is possible. 

The speed of the paddlewheel 10 can also be adjusted by 

coupling more or fewer generator sets 14 with their 

15 gearwheel 45 to the gear transmission 43. By letting more 

gearwheels 45 act upon the gearwheel 44 of the shaft 11 of 

the paddlewheel 10, more friction will be generated so that 

the speed of the paddlewheel 10 will decrease. 

20 By being able to regulate the speed of the paddlewheel and 

of the generator sets 14 coupled to it, it will be possible 

to omit the transmission 15 in the generator set 14. By 

means of regulating the water level 12 or by means of 

coupling generator sets 14 it can be ensured that the 

25 generator 16 is driven at an appropriate or optimal speed 

without the intervention of a .transmission 15 in the 

generator set 14. This will reduce the price of the device 

1. 

30 By using hulls 47, the device 1 can be made large enough 

such that it is suitable for paddlewheels 10 with a length 
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of about 40 to 50 meters and with a total diameter of 40 

meter of which the paddles 13 are about 6 to 10 meter in 

height. 

5 It is clear that the transmission of the movement of the 

shaft 11 of the paddlewheel 10 to the incoming drive shaft 

17a via the gear transmission 43 can also be applied in all 

the above-mentioned embodiments. 

10 Due to the floating capacity of the paddlewheel 10 and the 

floating capacity of the floating structure 41, it is also 

possible to omit the housing 3 and to let the paddlewheel 

10 float freely on the surface of the water of the tidal 

river 2, estuary or similar whereby the paddlewheel 10 is 

15 suitably attached with its shaft 11 to the floating 

structure 41. 

The generator sets 14 are suitably connected to the 

floating structure 41, such that when the floating 

20 structure 41 and the paddlewheel 10 float freely on the 

surface of the water of the tidal river 2, estuary or 

similar, the pitch circles of the gearwheels 45 of the 

generator set or sets 14 are tangent or nearly tangent to 

the pitch circle of the gearwheel 44 of the paddlewheel 10. 

25 

In all the above-mentioned embodiments it is possible that 

the housing 3 is made of a stiff material or from a 

flexible material, in which case the compressed air 

installation 6 will provide the necessary pressure to shape 

30 the housing 3. 
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The present invention is in no way limited to the form of 

embodiments described by way of an example and represented 

in the figures, however, such a device for generating 

hydroelectric power using the current of a river, estuary 

5 or similar according to the invention can be realized in 

various forms without leaving the scope of the invention. 
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Claims. 

1.- Device for generating hydroelectric energy using the 

5 current of a river (2), estuary or similar, which device 

(1) comprises a paddlewheel (10) which can turn freely 

around an axis X-X' and at least one electrical generator 

set (14) of which the drive shaft (17a) is transmitting 

toque by being coupled to the shaft (11) of the paddlewheel 

10 	(10), characterized in that the paddlewheel (10) is self-

floating and in that the device (1) is provided with a 

complete or at least partially submerged housing (3) in the 

shape of a bell (3) with an open bottom (4) that is 

situated at a height (A) above the bed (5) of the river 

15 	(2), estuary or similar in which the paddlewheel (10) is 

mounted with bearings on the housing (3) and has paddles 

(13) that extend at least partly below the open bottom (4) 

of the bell of which the internal space (8) is pressurized 

to adjust or preserve the water level (12) in the bell (3) 

20 such that the influence of the weight of the paddlewheel 

(10) on the bearings is neutralized for the major part. 

2.- Device according to claim 1, characterized in that a 

speed regulation is provided for regulating the rotational 

25 speed of the paddlewheel (10) and the generator sets (14) 

coupled to the paddlewheel (10) by adjusting the water 

level (12) in the housing (3) to control the depth of the 

paddlewheel (10) in the water. 

30 3.- Device according to claim 1 or 2, characterized in that 

the device is provided with means for increasing the 
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current of the river (2), the estuary of similar under the 

open bottom (4) of the bell (3) at the location of the 

paddlewheel (10). 

5 4.- Device according to claim 3, characterized in that 

these means are formed by a funnel (25). 

5.- Device according to claim 4, characterized in that when 

the device (1) is placed in a tidal river (2) or similar 

10 there are two funnels (25), one in each flow direction. 

6.- Device according to any one of the preceding claims, 

characterized in that the shaft (11) of the paddlewheel 

(10) is situated above the water level (12) in the bell 

15 	(3). 

7.- Device according to any one of the preceding claims, 

characterized in that the paddles (13) are affixed to a 

cylindrical part of the shaft (11) that is manufactured 

20 from a floating material. 

8.- Device according to any one of the preceding claims, 

characterized in that the paddles (13) are flat blades that 

are situated radially on the paddlewheel (10). 

25 

9.- Device according to any one of the preceding claims, 

characterized in that the generator set or sets (14) are 

affixed to the housing (3). 

30 10.- Device according to claim 9, characterized in that the 

floating capacity of the paddlewheel (10) and the location 
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of the generator set or sets (14) in the housing (3) are 

such that, when the paddlewheel (10) floats freely on the 

water level (12) in the housing (3), the height of the 

shaft (11) of the paddlewheel (10) corresponds to the 

5 height of the drive shaft (17a) of the generator set or 

sets (14). 

11.- Device according to any one of the preceding claims 1 

to 9, characterized in that the drive shaft (17a) of the 

10 electrical generator set or sets (14) is coupled to the 

shaft (11) of the paddlewheel (10) by means of a gear 

transmission (43) with a gearwheel (44) on the shaft (11) 

of the paddlewheel (10) and a cooperating gearwheel (45) on 

the drive shaft (17a) of the generator set of sets (14). 

15 

12.- Device according to claim 11, characterized in that 

the diameters of the gearwheels (44,45) are chosen such 

that the diameter of the gearwheel (44) of the paddlewheel 

(10) is at least 10 times larger than the diameter of the 

20 gearwheel (45) of the generator set or sets (14). 

13.- Device according to claims 11 or 12, characterized in 

that the floating capacity of the paddlewheel (10) and the 

location of the generator set or sets (14) are such that, 

25 when the paddlewheel (10) is floating freely on the water 

level (12) in the housing (3), the height of the shaft (11) 

of the paddlewheel (10) is such that the pitch circles of 

the gearwheels (45) of the generator set or sets (14) are 

tangent to or nearly tangent to the pitch circles of the 

30 	gearwheel (44) of the paddlewheel (10). 
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14.- Device according to any one of the preceding claims, 

characterized in that the submerged housing (3) is kept at 

a height above the bed (5) of the river ,(2), estuary or 

similar by means of a floating or buoyant structure (41) in 

5 which the housing (3) is built-in. 

15.- Device according to claim 14, characterized in that 

several housings (3) are built-in in the afore-mentioned 

structure (41), whereby the paddlewheels (10) are placed 

10 parallel with their shafts (11) and placed one after the 

other with respect to the flow direction. 

16.- Device according to claim 14 or 15, characterized in 

that the floating capacity of the floating or buoyant 

15 	structure (41) can be adjusted. 

17.- Device according to any one of the previous claims 14 

to 16, characterized in that the floating or buoyant 

structure (41) is a ship. 

20 

18.- Device according to any one of the previous claims 1 

to 13, characterized in that the device is provided with 

two hulls (47) or similar in between which the housing (3) 

is placed. 

25 

19.- Device according to claim 18, characterized in that 

partitions (50) or similar are placed between the hulls 

(47) to form compartments (51) between the hulls (47), 

which compartments (51) serve as housings (3), whereby a 

30 paddlewheel (10) is placed in each compartment (51). 
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20.- Device according to any one of the preceding claims, 

characterized in that several paddlewheels (10) are placed 

in the housing (3). 

5 21.- Device according to any one of the preceding claims, 

characterized in that the device (1) comprises several 

paddlewheels (10), whereby at least on paddlewheel (10) is 

only driven by the current of the river (2), estuary or 

similar in a first flow direction and whereby at least one 

10 other paddlewheel (10) is only driven by the current of the 

river (2), estuary or similar in the second, opposite flow 

direction. 

22.- Device according to any one of the preceding claims, 

15 characterized in that the paddlewheel (10) turns freely in 

two direction around the axis X-X'. 

23.- Device according to any one of the preceding claims, 

characterized in that at least two generator sets (14) are 

20 provided and that at least one generator set (14) turns in 

a first direction of rotation with the shaft (11) of the 

paddlewheel (10) and turns freely in the second direction 

of rotation, while the other generator set (14) turns 

freely in the first direction of rotation and turns in the 

25 second direction of rotation with the shaft (11) of the 

paddlewheel (10), for example by means of a freewheel (19) 

that enables a free rotation in one direction and forms a 

fixed turning coupling in the other direction of rotation. 

30 24.- Device according to any one of the previous claims, 

characterized in that the generator set (14) comprises a 
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transmission (15) between the generator (16) and the shaft 

(11) of the paddlewheel (10) and that the transmission (15) 

comprises a mechanism to reverse the direction of rotation 

of the shaft (18) of the generator (16) with respect to the 

5 paddlewheel (10) to ensure that the generator (16) is 

always driven in the same direction of rotation 

irrespective of the direction of rotation of the 

paddlewheel (10). 

10 25.- A series of devices (1) according to any one of the 

preceding claims, characterized in that they are placed in 

a tidal river (2) or estuary at a distance of one another 

viewed in the direction of flow of the tidal river (2) or 

estuary and are spread over a distance of the tidal river 

15 	(2) or the estuary such that at least one device (1) is 

always in a zone with flow. 

26.- A series of devices (1) according to any one of the 

preceding claims 1 to 24, characterized in that they are 

20 placed in a tidal river (2) or estuary, whereby the devices 

(1) are placed next to and on top of each other to form a 

wall (36) of devices (1) which extends perpendicular to the 

flow direction of the tidal river (2) or estuary and with 

fee spaces (37) under the devices (1) to allow the current 

25 to pass through. 
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