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( 57 ) ABSTRACT 
A buoyancy working device includes a water tank with an 
opening and two arc - shaped guide rails , a rotating shaft , at 
least five support rods extending perpendicularly and evenly 
from the rotating shaft , an annular sealing ring connecting 
with the support rods and slidably connected with the two 
arc - shaped guide rails to seal the opening , hollow buoyant 
bodies ( 4 ) connecting with the sealing ring , and a gate 
assembly configured in the water tank to facilitate the 
hollow buoyant bodies to enter the water tank . The gate 
assembly includes a cylindrical main channel having an 
inner gate and an outer gate , a driving device for driving the 
inner gate and the outer gate , a pressure gas storage tank 
communicating with the main channel through a first pipe 
and a second pipe , a first one - way valve connected to the 
first pipe , and a second one - way valve connected to the 
second pipe . 
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BUOYANCY WORKING DEVICE 

BACKGROUND OF THE INVENTION 

1. Technical Field 

[ 0001 ] The invention relates to a water energy utilization 
device , in particular to a buoyancy working device . 

2. Description of Related Art 
[ 0002 ] Liquids and gases have an upward supporting force 
on objects immersed therein , which is called buoyancy in 
physics . In scientific research , how to correctly use buoy 
ancy for people has been an important subject for people to 
study . The existing hydro - generator is a device for convert 
ing potential energy of water into kinetic energy , and how to 
convert buoyancy applied to an object in water into power 
output is researched by the invention . 

a 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[ 0003 ] The foregoing and other exemplary purposes , 
aspects and advantages of the present invention will be 
better understood in principle from the following detailed 
description of one or more exemplary embodiments of the 
invention with reference to the drawings , in which : 
[ 0004 ] FIG . 1 is a schematic cross - sectional view showing 
a buoyancy working device in accordance with an embodi 
ment of the present invention . 
[ 0005 ] FIG . 2 is a schematic perspective view showing a 
part of a water tank of the buoyancy working device . 
[ 0006 ] FIG . 3 is a schematic view showing a structure of 
an gate assembly of the buoyancy working device in accor 
dance with an embodiment of the present embodiment . 
[ 0007 ] FIG . 4 is a cross - sectional view showing an instal 
lation structure of a sealing ring of the buoyancy working 
device in accordance with an embodiment of the present 
embodiment . 
[ 0008 ] FIG . 5 is a cross - sectional view showing an instal 
lation structure of a sealing ring of the buoyancy working 
device in accordance with another embodiment of the pres 
ent embodiment . 

each arc - shaped guide rail 13 is connected to the lower edge 
1022. The arc - shaped guide rail 13 may include a groove . In 
order to facilitate observation , part of the rails 13 and part of 
the wall 104 that should be blocked by the wall 103 are 
shown in perspective ( in dashed lines ) in FIG . 2 , and the side 
wall 101 and other part of the water tank 1 are not shown . 
[ 0012 ] The side wall 101 of the water tank 1 also defines 
an inlet 11 below the two guide rails 13 and an outlet 12 
above the two guide rails 13. That is , the inlet 11 is below 
the lower edge 1022 , and the outlet 12 is above the upper 
edge 1021 . 
[ 0013 ] The rotating shaft 2 is horizontally arranged near 
the side wall 101 of the water tank 1 , and is perpendicular 
to the walls 103 , 104. Five supporting rods 3 are uniformly 
distributed on the rotating shaft 2 in a radial mode . An 
annular sealing ring 31 is connected to ends of the five 
supporting rods 3 , thus arranged around the rotating shaft 2 . 
A radian of the sealing ring 31 is consistent with that of the 
arc - shaped guide rail 13. The sealing ring 31 is slidably and 
sealingly connected with the two arc - shaped guide rails 13 
to seal the opening 102. Therefore , when the rotating shaft 
2 rotates to move the sealing ring 31 to slide along the rails 
13 , water in the water tank 1 will not flow out through the 
opening 102 . 
[ 0014 ] Five hollow buoyant bodies 4 are fixed on the 
sealing ring 31 or the ends of the supporting rods 3 , and are 
located outside the sealing ring 31. The hollow buoyant 
bodies 4 are hollow balls in the embodiment . In other 
embodiments , the hollow buoyant bodies 4 may be fixed on 
the ends of the supporting rods 3 , as shown in FIG . 5 , and 
the supporting rods 3 pass through the sealing ring 31 
through holes defined in the sealing ring 31 ' . 
[ 0015 ] In order to allow the hollow buoyant bodies 4 to 
smoothly enter the water tank 1 , a gate assembly 5 for 
convenient entrance of the hollow buoyant bodies 4 into the 
water tank is installed in the water tank 1 , close to the inlet 
11 . 
[ 0016 ] The details are shown in FIG . 2. The gate assembly 
5 includes a cylindrical main channel 52 , the inner diameter 
of the main channel 52 is slightly larger than the outer 
diameter of the hollow buoyant body 4 , so that the hollow 
buoyant body 4 does not have friction when passing through 
the main channel 52 , and a gap between the hollow buoyant 
body 4 and the inner wall of the main channel 52 is not too 
large . An inner gate 53 and an outer gate 54 are arranged in 
the main channel 52. The outer gate 54 is arranged near or 
at an outer end 523 of the main channel 52 , and the inner 
gate 53 is arranged near an inner end 524 of the main 
channel 52. Thus the main channel 52 is divided into a first 
section 521 between the inner gate 53 and the outer gate 54 , 
and a second section 522 between the inner gate 53 and the 
inner end 524 of the main channel 52. The inner gate 53 and 
the outer gate 54 are driven by a driving device 59 , a motor 
in the embodiment , to realize opening and closing . The inner 
gate 53 and the outer gate 54 move in the radial direction of 
the main channel 52 when the inner gate 53 and the outer 
gate 54 are open , which can reduce the pressure when 
opening , especially for the inner gate 53 , which can reduce 
the resistance caused by the water pressure when opening . 
The main channel 52 close to the inner gate 53 is commu 
nicated with a pressure gas storage tank 51 through a first 
pipe 55 , the main channel 52 close to the outer gate 54 is 
communicated with the pressure gas storage tank 51 through 
a second pipe 56. A first one - way valve 57 for controlling 

DETAILED DESCRIPTION OF THE 
INVENTION 
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[ 0009 ] The invention will now be described in detail 
through several embodiments with reference to the accom panying drawings . 
[ 0010 ] A buoyancy working device disclosed in the 
embodiment mainly utilizes a buoyancy of water to form 
rotary motion output , and is also an energy conversion 
device from potential energy to kinetic energy . 
[ 0011 ] The buoyancy working device disclosed in the 
embodiment is particularly shown in FIGS . 1-4 , including a 
water tank 1 and a rotating shaft 2 fixed outside the water 
tank 1. The water tank 1 is placed vertically , and has a side 
wall 101 defining a vertically narrow opening 102. In detail , 
in the embodiment , an upper edge 1021 , a lower edge 1022 
and two side edges 1023 form a rectangle frame defining the 
opening 102. Two parallel configured walls 103 , 104 extend 
inwardly from the side edges 1023 , respectively . Two arc 
shaped guide rails 13 are fixed to an inner side of the walls 
103 , 104 respectively . An end of each arc - shaped guide rail 
13 is connected to the upper edge 1021 , and the other end of 
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gas to enter the pressure gas storage tank 51 from the main 
channel 52 is arranged on the first pipe 55 , and a second 
one - way valve 58 for controlling gas to enter the main 
channel 52 from the pressure gas storage tank 51 is arranged 
on the second pipe 56. The structure can increase the 
pressure of the pressure gas storage tank 51 during the 
movement of the hollow buoyant body 4 into the main 
channel 52 to the water tank 1 , and push the hollow buoyant 
body 4 into the water tank 1 by releasing the pressure when 
the hollow buoyant body 4 enters the water tank 1 from the 
inner gate 53 . 
[ 0017 ] The inner gate 53 and the outer gate 54 in this 
embodiment are both normally closed gates . When the 
hollow buoyant body is close to the outer gate ( photoelectric 
sensors or other position sensors may be used ) , the outer 
gate is driven by the motor to move transversely and 
automatically open , the hollow buoyant body automatically 
enter the main channel , during the movement process of the 
hollow buoyant body in the main channel , the one - way valve 
of the first pipe is opened , and gas in the main channel enters 
the pressure gas storage tank under the action of the hollow 
buoyant body , when the hollow buoyant body is close to the 
inner gate , the outer gate automatically closes , the gas outlet 
valve closes , the inner gate is driven by the motor to move 
transversely and automatically open , after the inner gate is 
completely opened , the one - way valve of the second pipe is 
opened , high - pressure gas in the pressure gas storage tank 
enters the main channel , together with the buoyancy ball in 
the water tank , to push the hollow buoyant body to enter the 
water tank from the inner gate , the hollow buoyant body 
entering the water tank is influenced by upward buoyancy of 
water , and the hollow buoyant body moves upward , the 
rotating shaft is thereby driven to rotate and other hollow 
buoyant bodies that do not enter the tank are driven to move . 
[ 0018 ] In addition , in order to allow the hollow buoyant 
body to smoothly enter the water tank 1 , an auxiliary 
channel 7 is provided . The auxiliary channel 7 is arranged 
near the main channel 52 and is connected with the second 
section 522 of the main channel 52 via a third pipe 71. A 
third valve 72 is connected on the third pipe 71 and is used 
for controlling water flow through the third pipe . Thus the 
auxiliary channel 7 communicates with the main channel 52 
when the third valve 72 is opened . The auxiliary channel 7 
also directly communicates with the water tank 1 . 
[ 0019 ] In operation , when one of the hollow buoyant 
bodies 4 enters the second section 522 of the main channel 
52 through the inner gate 53 , the third valve 72 is opened 
after the inner gate 53 is completely closed , thus water in the 
water tank 1 enters the second section 522 of the main 
channel 52 through the third pipe 71 , a water pre 
second section is balanced with a water pressure in the water 
tank . , The hollow buoyant bodies 4 located in the second 
section are not sucked by the negative pressure of the second 
section , and can enter the water tank 1 more easily under a 
force applied by other hollow buoyant bodies which have 
already entered in the water tank . 
[ 0020 ] In addition , a water replenishing port 17 is 
arranged at an upper portion of the water tank 1 , water can 
be filled into the water tank 1 from the water replenishing 
port 17 , and a highest liquid level 171 of the water tank 1 is 
guaranteed . 
[ 0021 ] Since the outlet 12 does not adopt a sealing struc 
ture , the outlet 12 is higher than the liquid level in the water 
tank 1 . 

[ 0022 ] In order to fully illustrate the implementation of the 
present invention , reference will now be made to the fol 
lowing specific data . 
[ 0023 ] The hollow buoyant bodies 4 are set to be five 
evenly distributed balls , and the weight is G. 
[ 0024 ] The height H of the water tank 1 is set to be 5 
meters , the length L to be 6 meters , and the width W to be 
3 meters . 
[ 0025 ] The hollow buoyant body 4 is set as a cylinder , 
with a length of 1.2 meters , a diameter of 1 meter , so the 
volume V1 of the hollow buoyant body 4 is 1.2 cubic meters , 
the buoyancy of a single hollow buoyant body 4 in the water 
tank 1 is F1 = pgV1-1.2 N ( newtons ) , and the buoyancy is 
proportional to the volume of the buoyancy ball . After the 
large water tank is filled with water , the annular structure 
composed of five floating balls is always in an unbalanced 
state and the force can not be blocked . 
[ 0026 ] The resistance of a part of the hollow buoyant body 
entering the water tank is the buoyancy F2 = PgV2 - V2 when 
a part of the hollow buoyant body entering the water ( V2 is 
a volume of the part of the hollow buoyant body entering the 
water ) . When the hollow buoyant body enters the water , 
V2 < V1 , therefore , F2 < F1 + G , and the hollow buoyant body 
can enter the water tank smoothly . In addition , due to the aid 
of the pressure gas storage tank , the hollow buoyant body 
can smoothly enter water even if friction loss of other parts 
of the whole device occurs , so that continuous operation of 
the whole device is guaranteed , and continuous power 
output is achieved . 
[ 0027 ] The present invention makes full use of the buoy 
ancy of water , the output of rotary power is realized by using 
the hollow buoyant bodies , compared with the existing 
device for converting potential energy into kinetic energy of 
water by utilizing the water level height difference , the 
conversion efficiency is high , the torque is large , the device 
is not limited by topography , which is easier to implement . 
[ 0028 ] While the invention has been described in terms of 
several exemplary embodiments , those skilled on the art will 
recognize that the invention can be practiced with modifi 
cation within the spirit and scope of the appended claims . 
Such as increasing the length of the supporting rods , chang 
ing the density of the water , injecting compressed gas into 
the hollow buoyant spheres , increasing the support rods and 
buoyant balls to six or eight , etc. ( when multiple hollow 
buoyant bodies are used , the included angle between adja 
cent supporting rods may be calculated according to the 
following formula : the included angle a = 360 / n , n is the 
number of hollow floating balls ) , and the design effect of the 
invention can also be achieved . In addition , it is noted that , 
the Applicant's intent is to encompass equivalents of all 
claim elements , even if amended later during prosecution . 

1. A buoyancy working device , comprising : 
a water tank ( 1 ) having a side wall defining an opening ; 
two arc - shaped guide rails ( 13 ) configured in the water 

tank , each connecting an upper edge , a lower edge and 
a side edge / wall of the opening , the side wall also 
defining an inlet ( 11 ) below the lower edge and an 
outlet ( 12 ) above the upper edge ; 

a rotating shaft ( 2 ) fixed on an outside of the side wall of 
the water tank ; 

at least five support rods ( 3 ) extending perpendicularly 
and evenly from the rotating shaft ; 

an annular sealing ring ( 31 ) connecting with the at least 
five support rods , configured around the rotating shaft , 
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and slidably and sealingly connected with the two 
arc - shaped guide rails to seal the opening ; 

hollow buoyant bodies ( 4 ) each connecting with a corre 
sponding end of the at least five support rods or 
connecting with the sealing ring and being capable of 
passing through the inlet and the outlet ; and 

a gate assembly ( 5 ) configured in the water tank to 
facilitate the hollow buoyant bodies to enter the water 
tank , the gate assembly being close to the inlet ; 

wherein the gate assembly comprises : 
a cylindrical main channel ( 52 ) having an inner gate ( 53 ) 

and an outer gate ( 54 ) and allowing the hollow buoyant 
bodies to pass through ; 

a driving device ( 59 ) configured for driving the inner gate 
and the outer gate to open and close ; 

a pressure gas storage tank ( 51 ) being capable of com 
municating with the main channel through a first pipe 
( 55 ) and a second pipe ( 56 ) , the first pipe ( 55 ) being 
configured close to the inner gate , and the second pipe 
( 56 ) being configured close to the outer gate ; 

a first one - way valve ( 57 ) connected to the first pipe and 
configured to allow gas to enter the pressure gas storage 
tank from the main channel ; and 

a second one - way valve ( 58 ) connected to the second pipe 
and configured to allow gas to enter the main channel 
from the pressure gas storage tank ; 

wherein when a hollow buoyant body approaches the 
outer gate , the driving device opens the outer gate and 
allows the hollow buoyant body to enter the main 
channel ; when the hollow buoyant body completely 
enters the main channel , the driving device closes the 
outer gate ; when the ball moves in the main channel , 
the first one - way valve opens , and gas in the main 
channel enters the pressure gas storage tank under 
action of the hollow buoyant body ; then the driving 
device opens the inner gate ; after the inner gate fully 
opens , the second one - way valve is opened , and high 
pressure gas in the pressure gas storage tank enters the 
main channel , pushing the hollow buoyant body to pass 

the inner gate and enter the water tank ; the hollow 
buoyant body entering the water tank moves upward 
due to the buoyancy of water , so as to further drive the 
rotating shaft to rotate and drive other hollow buoyant 
bodies that have not entered the water tank to move 
toward the inlet . 

2. The buoyancy working device according to claim 1 , 
wherein the outer gate is arranged near or at an outer end 
( 523 ) of the main channel , and the inner gate is arranged 
near an inner end ( 524 ) of the main channel ; the main 
channel is divided into a first section ( 521 ) between the inner 
gate and the outer gate , and a second section ( 522 ) between 
the inner gate and the inner end ( 524 ) of the main channel . 

3. The buoyancy working device according to claim 2 , 
further comprising an auxiliary channel ( 7 ) configured near 
the main channel and capable of communicating with the 
second section of the main channel via a third pipe ( 71 ) ; the 
auxiliary channel communicates with the water tank , and a 
third valve ( 72 ) is configured for controlling water flow 
through the third pipe . 

4. The buoyancy working device according to claim 3 , 
wherein when one of the hollow buoyant bodies enters the 
second section of the main channel through the inner gate , 
the third valve is opened after the inner gate is completely 
closed , thus water in the water tank enters the second section 
of the main channel through the third pipe , and a water 
pressure in the second section is balanced with a water 
pressure in the water tank . 

5. The water energy utilization device according to claim 
3 wherein a water replenishing port ( 17 ) is provided in the 
water tank . 

6. The water energy utilization device according to claim 
5 , wherein the outlet is above a highest level of liquid in the 
water tank . 

7. The water energy utilization device according to claim 
6 , wherein the inner gate and the outer gate are both 
normally closed gates . 


