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14 ABSTRACT OF DISCLOSURE

A power generation apparatus (1, la) using wave energy conversion by gravity includes a 

sealed body (10, 10a), a rotor (20, 20a), a gear box (30,30a), a power generation motor (40, 40a), 

and a pontoon (50, 50a). The rotor (20, 20a), disposed in the sealed body (10, 10a), includes an 

5 eccentric disk (21, 21a), a plurality of rollers (22, 22a) and a rotating shaft (23, 23a) penetrating 

through the eccentric disk (21, 21a). A center of gravity of the eccentric disk (21, 21a) is disposed 

with an offset to that of the sealed body (10, 10a). The gear box (31) is driven by the rotating 

shaft (23, 23a). The power generation motor (40, 40a) is driven by the gear box (31) to rotate and 

generate electric power.
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POWER GENERATION APPARATUS USING WAVE ENERGY 

CONVERSION BY GRAVITY
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a power generation apparatus and, in particular, to a power 

generation apparatus using wave energy conversion by gravity.

Description of Related Art

Wave power generation is one renewable energy using marine energy, which is a clean, 

cheap, and safe power generation. According to the estimate of energy experts, if the less than 1% 

wave kinetic energy in the world is converted to electric energy, it will be sufficient to provide 

five-fold required energy for the world. Thus, the wave power generation is worth developing, 

especially for island countries which generate continuous wave caused by the monsoon. If the 

wave kinetic energy can be used with efficiency to generate power, it will be a considerable 

renewable energy.

A recent wave power generation technology is a wave power generation apparatus which 

converts wave kinetic energy into electric energy. The wave power generation apparatus which is 

fixed to a frame uses a retractable pump driven by a pontoon to produce gas which then drives an 

air impeller to generate electric power. However, the retractable pump and the frame are easily 

damaged by the impact of waves, and the electric power is not always generated constantly. Also, 

because the power generation apparatus is disposed in the seawater, damaged parts are difficult to 

repair. Moreover, the electric energy output is limited and thus there is no economic value for 

commercialization.

In view of this, the inventor pays special attention to research with the application of related 

theory and tries to overcome the above disadvantages regarding the above related art. Finally, the 

inventor proposes the invention which is a reasonable design and effectively overcomes the
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above disadvantages.

SUMMARY OF THE INVENTION

The present invention is to provide a power generation apparatus using wave energy 

conversion by gravity, which is disposed on the waves and uses the rotation of a rotor to drive a 

5 power generator motor to generate electric power.

The present invention provides a power generation apparatus using wave energy conversion 

by gravity. The power generation apparatus comprises a sealed body, a rotor, a gear box, a power 

generation motor, and a pontoon. The sealed body has a receiving space in which a track is 

disposed. The rotor is disposed in the receiving space and comprises an eccentric disk, a plurality 

10 of rollers, and a rotating shaft. A center of gravity of the eccentric disk is disposed with an offset 

to that of the sealed body. The rollers are mounted to the eccentric disk and disposed on the track. 

The rotating shaft penetrates through the eccentric disk. The gear box comprises at least one gear 

shaft driven by the rotating shaft to rotate. The power generation motor is driven by the at least 

one gear shaft to rotate and generate electric pow'er. The pontoon is mounted to the outside of the 

15 sealed body.

The present invention also provides a power generation apparatus using wave energy 

conversion by gravity, which comprises a sealed body, a rotor, a gear box, and a power generation 

motor. The sealed body has a receiving space in which a track is disposed. The rotor is disposed 

in the receiving space and comprises an eccentric disk, a plurality of rollers, and a rotating shaft 

20 penetrating through the eccentric disk. A center of gravity of the eccentric disk is disposed at one 

side thereof. The rollers are mounted to the eccentric disk and can slide on the track. The gear 

box comprises a gear shaft driven by the rotating shaft:. The power generation motor is driven by 

the gear shaft to rotate and generate electric power.

Compared with the prior art, the power generation apparatus using wave energy conversion 

25 by gravity of the present invention uses the rotor whose eccentric disk is rotated during wave
2
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undulation to drive the gear box and then the power generation motor to generate electric power. 

Therefore, the power generation efficiency is enhanced and the use of convenience and usability 

of the present invention are also improved.

BRIEF DESCRIPTION OF DRAWING

5 FIG. 1 is a perspective view of the power generation apparatus of the present invention;

FIG. 2 is a perspective view of the rotor of the present invention;

FIG. 3 is a horizontal cross-sectional assembled view of the power generation apparatus of 

the present invention;

FIG. 4 is a vertical cross-sectional assembled view of the power generation apparatus of the 

10 present invention;

FIG. 5 is a schematic view of the power generation apparatus of the present invention in 

operation;

FIG. 6 is a schematic view of the rotor in rotation of the present invention;

FIG. 7 is another schematic view of the power generation apparatus of the present invention

15 in operation;

FIG. 8 is another schematic view of the rotor in rotation of the present invention; and

FIG. 9 is a power generation apparatus according to another embodiment of the present 

invention.

DETAILED DESCRIPTION OF THE INVENTION

20 The detailed description and technical features regarding the present invention are provided 

below for reference with figures . However, the accompanying figures are only for reference and 

explanation, but not to limit the scope of the present invention.

Please refer to FIGS. 1-4, which are a perspective view of the power generation apparatus, a 

perspective view of the rotors, a horizontal and a vertical cross-sectional assembled views, 

25 respectively, of the power generation apparatus using wave energy conversion by gravity. The
3
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present invention provides a power generation apparatus 1 comprising a sealed body 10, a rotor 

20, a gear box 30, a power generation motor 40, and a pontoon 50. In the current embodiment, 

the rotor 20, the gear box 30, and the power generation motor 40 are disposed in the sealed body 

10. The pontoon 50 i s munnted to the outside ofthe sealed boyy 10 . The power generation

5 apparatus 1 of the present invention is put into practice in waves; the pontoon 50 provides the 

power generation apparatus 1 with the required buoyancy.

The sealed body 10 has a sealed receiving space 100 in which a track 11 is disposed. In one 

embodiment of the present invention, the sealed body 10 has a cylindrical shape. The track 11 has 

a ring shape and is disposed along an inner wall of the sealed body 10. Preferably, the track 11 

10 comprises a first ring plate 111 and a second ring plate 112 opposite to the first ring plate 111 to 

form a ring track. However, in practice, the disposition of the track 11 is not limited as long as it 

can perform the required function.

The rotor 20 comprises an eccentric disk 21, a plurality of rollers 22, and a rotating shaft 23.

The center of gravity of the eccentric disk 21 is disposed with an offset to that of the sealed body 

15 10. The rollers 22 are mounted to the eccentric disk 21 and disposed on the track 11. The rotating

shaft 23 penetrates through the eccentric disk 21. That is, the center of gravity of the eccentric 

disk 21 is disposed at one side thereof. The rollers 22 are mounted to the eccentric disk 21 and 

can slide on the track 11.

To the current embodiment, the eccentric disk 21 has a hammer shape and comprises a solid 

20 pate 211 and a strut 212 connected to the soIIO pate 211. The rotating shaft 23 is disposed axially 

at the joint of the soliO pate 21 land the strut 212. Moreover, both ti0et of the rollers 22 contact 

against the first ring plate 111 and the second ring plate 112, respectively; the rollers 22 are 

spaced apart each other at the outer eOge of the eccentric disk 21 and Oisposed between the first 

ring plate 111 and the second ring plate 112. The material of the eccentric disk 21 is not Ιππ^Ο 

25 and may be concrete, metal or others when in practice.
4
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The gear box 30 comprises at least one gear shaft 31 driven by the rotating shaft 23 to rotate. 

When in practice, the gear box 30 has a plurality of gears to form a gear set providing a required 

speed ratio. Also, the power generation motor 40 is driven by the gear shaft 31 to rotate and 

generate electric power. Thus, the electric power can be provided and fUrther be stored.

5 Preferably, the gear box 30 and the power generation motor 40 are received on one side of the 

eccentric disk 21 in the receiving space 100. Besides, the power generation motor 40 is connected 

to a power cable 41 passing through the sealed body 10 to the outside thereof for outputting the 

electric power. When in practice, the power cable 41 passes through the sealed body 10 and is 

combined with a sealing part 42 to provide a sealing function.

10 Please refer to FIGS. 5 and 6, which are a schematic view of the power generation apparatus 

using wave energy conversion by gravity of the present invention in operation and a schematic 

view of the rotor in rotation, respectively. The power generation apparatus 1 further comprises a 

cable 60. One end of the cable 60 is mounted to a bottom surface of the sealed body 10. Thus, the 

power generation apparatus 1 can float on the sea. When the waves 3 are formed on the sea, the

15 power generation apparatus 1 will move with the wave movement.

As shown in FIG. 6, when the power generation apparatus 1 moves with the movement of the 

wave 3, the eccentric disk 21 will rotate due to the biased center of gravity. At this time, the 

rotating shaft 23 is rotated to drive and rotate the gear shaft 31 of the gear box 3, causing the 

power generation motor 40 to generate electric power.

20 Please continue to refer to FIGS. 7 and 8, which are another schematic view of the power 

generation apparatus using wave energy conversion by gravity of the present invention in 

operation and another schematic view of the rotor in rotation, respectively. When the power 

generation apparatus 1 moves with the movement of the wave 3, as shown in FIG 8. Due to the 

biased center of gravity, the eccentric disk 21 continues rotating in the same direction and thus

25 keeping the rotating shaft 23 rotating and driving the gear shaft 31 of the gear box 3, causing the
5
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Also, please refer to FIG. 9, which is a power generation apparatus using wave energy 

conversion by gravity according to another embodiment of the present invention. In the current 

embodiment, which is similar to the previous embodiment, the power generation apparatus la 

5 comprises a sealed body 10a, a rotor 20a, a gear box 30a, a power generation motor 40a, and a 

pontoon 50a. The rotor 20a comprises an eccentric disk 21a, a plurality of roller 22a, and a 

rotating shaft 23 a. However, compared with the previous embodiment, the current embodiment 

has the different eccentric disk 21a.

In the current embodiment, the eccentric disk 21a is a ring plate having at least one hollow 

10 portion (210a) and thus forms a biased configuration. In practice, the geometry of the eccentric 

disk 21a is not limited as long as it meets the requirement of a biased configuration.

The embodiments described above are only preferred ones of the present invention and not 

to limit the claimed scope of the present invention. Therefore, all the equivalent modifications 

and variations applying the spirit of the present invention should be embraced by the claimed 

15 scope of the present invention.
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WHAT IS CLAIMED IS

1. A power generation apparatus (1, la) using wave energy conversion by gravity, 

comprising:

a sealed body (10, 10a) having a receiving space (100) in which a track (11) is disposed;

5 a rotor (20, 20a) disposed in the receiving space (100) and comprising an eccentric disk (21,

21a), a plurality of rollers (22, 22a), and a rotating shaft (23, 23a), wherein a center of gravity of 

the eccentric disk (21, 21a) is disposed with an offset to that of the sealed body (10, 10a), wherein 

the rollers (22, 22a) are mounted to the eccentric disk (21, 21a) and disposed on the track (11), 

wherein the rotating shaft (23, 23a) penetrates through the eccentric disk (21,21a);

10 a gear box (30, 30a) comprising at least one gear shaft (31) driven by the rotating shaft (23,

23a) to rotate;

a power generation motor (40, 40a) driven by the at least one gear shaft (31) to rotate and 

generate electric power; and

a pontoon (50, 50a) mounted to the outside of the sealed body (10, 10a).

15 2. The power generation apparatus (1, la) according to claim 1, wherein the track (11) has a

ring shape and is disposed along an inner wall of the sealed body (10, 10a).

3. The power generation apparatus (1, la) according to claim 2, wherein the track (11) 

comprises a first ring plate (111) and a second ring plate (112) opposite to the first ring plate 

(111), wherein both sides of the rollers (22, 22a) contact against the first ring plate (111) and the

20 second ring plate (112), respectively, wherein the rollers (22, 22a) are disposed and can slide 

between the first ring plate (111) and the second ring plate (112).

4. The power generation apparatus (1, la) according to claim 1, wherein the eccentric disk 

(2121a) has a hammer shape.

5. The power generation apparatus (1, la) according to claim 4, wherein the eccentric disk

25 (21, 21a) comprises a solid pate (211) and a strut (212) connected to the solid pate (211), wherein
7
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the rotating shaft (23, 23a) is disposed axially at the joint of the solid pate (211) and the strut 

(212).

6. The power generation apparatus (1, la) according to claim 1, wherein the gear box (30,

30a) and the power generation motor (40, 40a) are received on one side of the eccentric disk (21, 

5 21 a) in the receiving space (100).

7. The power generation apparatus (1, la) according to claim 1, further comprising at least 

one cable (60), one end of the at least one cable (60) being mounted to a bottom surface of the 

sealed body (10, 10a).

8. The power generation apparatus (1, la) according to claim 1, wherein the rollers (22, 22a) 

10 are spaced apart each other at the outer edge of the eccentric disk (21,21a).

9. The power generation apparatus (1, la) according to claim 1, wherein the eccentric disk 

(21, 21a) is a ring plate having at least one hollow portion (210a).

10. A power generation apparatus (1, la) using wave energy conversion by gravity, 

comprising:

15 a sealed body (10, 10a) having a receiving space (100) in which a track (11) is disposed;

a rotor (20, 20a) disposed in the receiving space (100) and comprising an eccentric disk (21,

21a), a plurality of rollers (22, 22a), and a rotating shaft (23, 23a) penetrating through the 

eccentric disk (21,21a), wherein a center of gravity of the eccentric disk (21, 21a) is disposed at 

one side thereof, wherein the rollers (22, 22a) are mounted to the eccentric disk (21, 21a) and can 

20 slide on the track (11);

a gear box (30, 30a) comprising a gear shaft (31) driven by the rotating shaft (23, 23a); and

a power generation motor (40, 40a) driven by the gear shaft (31) to rotate and . generate

electric power.
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FIG.1
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FIG.2



20
14

20
27

96
 

22
 M

ay
 20

14

1

FIG.3
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FIG.5
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FIG.6
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FIG.7
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