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(54) Hydraulic propeller thrust enhancement method

(57) The present invention relates to a hydraulic pro-
peller enhancement method for enhancing the propelling
force of a hydraulic propeller (30). The present invention
uses a gas release outlet (40) in the propeller (32) at the
area where the high-speed axial flow of water F passes
for guiding in a gas by means of a negative pressure
subject to Bernoulli’s principle. Thus, subject to Bernoul-

li’s principle, gas compressible characteristic and Boyle’s
law and the arrangement of the contracted end piece
(341) of the nozzle (34) to work as an air compressor for
compressing air bubbles (60), the invention uses one sin-
gle gas guide device (50) and a negative pressure suction
force to guide in air bubbles (60) to enhance the propel-
ling force of the hydraulic propeller (30).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0001] The present invention relates to hydraulic pro-
peller technology and more particularly, to a hydraulic
propeller enhancement method for enhancing the pro-
pelling force of a hydraulic propeller by means of the ap-
plication of a gas.

2. Description of the Related Art:

[0002] A conventional for enhancing the propelling
force of a hydraulic propeller is known by: increasing the
horsepower of the propeller, using a different design of
propeller or transmission system, or changing the angle
of attach of the propeller.
[0003] FIG. 1 illustrates a conventional hydraulic pro-
peller 10 of a boat 20; the hydraulic propeller 10 com-
prises a power engine 11, a water passage 12, a propeller
13, a nozzle 14 and a directional nozzle 15. FIG. 2 illus-
trates a flow of water passing through the nozzle 14 of
the hydraulic propeller 10. Because only a flow of pure
water 141 is driven out of the nozzle 14, the reactive force
thus produced is less strong, there is room for improve-
ment.
[0004] To improve the performance of the aforesaid
hydraulic propeller, a complicated design or a change of
the structural details of the propeller may be necessary.
However, it costs a lot to improve the performance of the
hydraulic propeller in this manner.
[0005] Therefore, it is desirable to provide a method
for enhancing the propelling force of a hydraulic propeller
and improving its performance and reducing its fuel con-
sumption.

SUMMARY OF THE INVENTION

[0006] The present invention has been accomplished
under the circumstances in view. It is the main object of
the present invention to provide a method for enhancing
the propelling force of a hydraulic propeller, which pro-
vides a gas release outlet in the propeller at the area
where the high-speed axial flow of water passes for guid-
ing in a gas by means of a negative pressure subject to
Bernoulli’s principle.
[0007] To achieve the main object, a hydraulic propel-
ler enhancement method comprises the step of:

a) providing a boat and then installing a hydraulic
propeller in the boat, wherein the hydraulic propeller
comprises a power engine, a water passage, a pro-
peller rotatably accommodated in the water passage
and rotatable by the power engine to cause a
high-speed axial flow of water, a nozzle located on
an outlet of the water passage and terminating in a

contracted end piece;

b) installing at least one gas release outlet in the
hydraulic propeller at a selected area the high-speed
axial flow of water passes;

c) providing a gas guide device comprising at least
one guide pipe arranged at a selection location in
the boat and connecting a bottom end of the at least
one guide pipe to the at least one gas release outlet;

d) employing said hydraulic propeller within said
high-speed axial flow of water passing through said
at least one gas release outlet, due to Bernoulli’s
principle, said high-speed axial flow of water enables
pressure around said at least one gas release outlet
rapidly decreased to form a negative pressure for
sucking outside air into a gas inlet located on the top
end of said at least one guide pipe during rotation of
said propeller ;

e) employing said negative pressure to suck in out-
side air which is to be guided by said at least one
guide pipe into said at least one gas release outlet
to mix with water and to produce air bubbles; and

f) subject to compressible gas characteristic, the air
bubbles thus produced pass through the contracted
end piece of the nozzle are compressed to reduce
the size, and the compressed air bubbles expand
suddenly subject to a pressure difference between
the inside of said contracted end piece and the out-
side of the nozzle when going out of the nozzle,
thereby enhancing the propelling force of the hydrau-
lic propeller.

[0008] The at least one gas release outlet is located
on the peripheral wall of the water passage for the con-
nection of the at least one guide pipe of the gas guide
device; the at least one gas release outlet is located on
the peripheral wall of the nozzle for the connection of the
at least one guide pipe of the gas guide device.
[0009] The hydraulic propeller further comprises a di-
rectional nozzle connected to a distal end of the nozzle;
the at least one gas release outlet is located on the pe-
ripheral wall of said directional nozzle for the connection
of the at least one guide pipe of the gas guide device.
[0010] Moreover, the propeller comprises an axial tube
having an inner end connected to the at least one guide
pipe of the gas guide device and an outer end extended
to the at least one gas release outlet located on the outer
surface of the propeller.
[0011] Besides, the gas guide device uses a supple-
mentary measure to guide engine waste gas or low pres-
sure gas from the steam turbine into the at least one
guide pipe of the gas guide device from for generating
air bubbles.
[0012] The gas guide device further compresses a
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pressure device for pumping a gas into the at least one
guide pipe toward the at least one gas release outlet, the
pressure device being selected from an air compressor,
an air blower, an engine, a steam turbine and a turbo of
the boat.
[0013] Thus, subject to Bernoulli’s principle, gas com-
pressible characteristic and Boyle’s law and the arrange-
ment of the contracted end piece of the nozzle to work
as an air compressor for compressing air bubbles, the
invention uses one single gas guide device and a nega-
tive pressure suction force to guide in air bubbles to en-
hance the propelling force of the hydraulic propeller, sav-
ing power consumption and cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a schematic drawing of a hydraulic propeller
according to the prior art.

FIG. 2 is a schematic drawing illustrating flows of
water driven out of the nozzle of the hydraulic pro-
peller according to the prior art.

FIG. 3 is a schematic drawing illustrating air bubbles
generated in a nozzle of a hydraulic propeller in ac-
cordance with the present invention.

FIG. 4 is a schematic drawing illustrating a gas guid-
ed into the hydraulic propeller in accordance with the
present invention.

FIG. 5 is a sectional view taken in an enlarged scale
line 5-5 of FIG. 4.

FIG. 6 corresponds to FIG. 5, illustrating air bubbles
generated in the negative pressure zone.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0015] Further features and benefits of the present in-
vention will be apparent from the following detailed de-
scription of the preferred embodiment taken in conjunc-
tion with the annexed drawings. However, it is to be un-
derstood that the invention is applicable to any of a variety
of boats. The present preferred embodiment is simply an
example but not a limitation.
[0016] Referring to FIG. 3, when compared to the prior
art design shown in FIG. 2 in which only a flow of pure
water is driven out of the nozzle, multiple air bubbles 60
are generated in the flow of water 141 that is driven out
of the nozzle of the hydraulic propeller.
[0017] Referring to FIGS. 3 to 5, a hydraulic propeller
enhancement method in accordance with the present in-
vention comprises the steps of:

a) providing a boat 20 in any type or shape, and then
installing a hydraulic propeller 30 in the boat 20,
wherein the hydraulic propeller 30 comprises a pow-
er engine 31, a water passage 33, a propeller 32
rotatably accommodated in the water passage 33
and rotatable by the power engine 31 to cause a
high-speed axial flow of water F, as shown in FIGS.
5 and 6, a nozzle 34 located on the-outlet of the water
passage 33 and terminating in a contracted end
piece 341 and then an outlet 342, and a directional
nozzle 35 connected to the outlet 342 of the nozzle
34 (the propeller 30 of the known art, no further de-
tailed description in this regard is necessary);

b) installing at least one gas release outlet 40 in the
hydraulic propeller 30 at the water passage 33, the
nozzle 34, the directional nozzle 35 or any location
where the high-speed axial flow of water F passes,
and attaching an axial tube 321 to the propeller 32
to connect an inner end 322 of the axial tube 321 to
at least one gas pipe 51 and to have the at least one
gas release outlet 40 be formed in each of the afore-
said four components, as shown in FIGS. 5 and 6,
or in the outer end 342 of the axial tube 321 where
the velocity of the flow of water 141 is high, wherein
each gas release outlet 40 can made in, but not lim-
ited to, circular shape, and backwardly inclined or
perpendicular to the tube wall for causing a suction
force of negative pressure upon passing of a high-
speed of water;

c) providing a gas guide device 50, which, as shown
in FIG. 4, comprises the at least one guide pipe 51
arranged at a selection location in the boat 20 above
the water line WL and connected with the bottom
end thereof to the at least one gas release outlet 40
at the water passage 33 and/or the nozzle 34 and/or
the directional nozzle 35 or the axial tube 321 of the
propeller 32 subject to type of the board or actual
requirements;

d) employing the hydraulic propeller 30 within the
high-speed axial flow of water F passing through the
at least one gas release outlet 40, due to Bernoulli’s
principle, the high-speed axial flow of water F ena-
bles pressure around the at least one gas release
outlet 40 rapidly decreased to form a negative pres-
sure for sucking outside air into a gas inlet 52 located
on the top end of the at least one guide pipe 51 during
rotation of the propeller 32 without power consump-
tion to save energy consumption;

e) employing said negative pressure to suck in out-
side air which is to be guided by said at least one
guide pipe 51 into said at least one gas release outlet
40 to mix with water and to produce air bubbles 60;
and
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f) subject to compressible gas characteristic, the air
bubbles 60 are compressed to reduce the size when
passing through the contracted end piece 341 of the
nozzle 34, and the compressed air bubbles 60 ex-
pand suddenly subject to a pressure difference be-
tween the inside of the contracted end piece 341 and
the outside of the nozzle 34 when they go out of the
nozzle 34, enhancing the propelling force of the hy-
draulic propeller 30.

[0018] In other words, when the high-speed axial flow
of water F propelled by the propeller 32 passes through
the contracted end piece 341 of the nozzle 34, it flowing
speed is accelerated, and the pressure at the orifice of
the nozzle 34 is relatively increased. The air bubbles 60
that are sucked into the at least one gas release outlet
40 are small-sized due to compression. When the com-
pressed air bubbles 60 move with the flow of water to the
outer end 342 of the axial tube 321, the surrounding water
pressure is reduced, and therefore, the compressed air
bubbles 60 expand suddenly, as shown in FIG. 3, en-
hancing the reactive force of the axial flow of water F,
and therefore, the invention greatly increases the propel-
ling force of the hydraulic propeller, i.e., the technical
measure of the present invention utilizes:

1. Bernoulli’s principle: a high-speed flow causes
generation of a negative pressure therearound.

2. Gas compressible characteristic and Boyle’s law:
the volume of gas is indirectly proportional to the
applied pressure, i.e., P1V1=P2V2; when increasing
the pressure, the volume is reduced, or when reduc-
ing the pressure, the volume is increased. For ex-
ample, 2P11V1=1P22V2.

3. Air compressor: water is not compressible, how-
ever it becomes compressible when contains air
bubbles 60; the contracted end piece 341 of the noz-
zle 34 works as an air compressor for compressing
the air bubbles 60 passing therethrough.

[0019] The aforesaid technical measure for enabling
the hydraulic propeller to guide in outside air for gener-
ating air bubbles 60 can be achieved simply by providing
the at least one gas release outlet 40 in the hydraulic
propeller 30 in the area where the high-speed flow of
water passes without using any power, and therefore this
method saves energy and cost. When a pressure is nec-
essary drive air into the hydraulic propeller 30 for gener-
ating air bubbles 60, a small power consumption can
achieve a high effect.
[0020] Referring to FIG. 4, a supplementary measure
may be employed to guide air or gas into the at least one
guide pipe 51 of the gas guide device 50, for example,
engine waste gas or low pressure gas from the steam
turbine may be guided into the at least one guide pipe
51 of the gas guide device 50 for generating air bubbles

60. This waste gas recycling method does not require
any extra resource or cost. Further, a pressure device
70 and a control valve 71 may be used in the at least one
guide pipe 51 of the gas guide device 50 for pumping a
gas into the at least one guide pipe 51 toward the at least
one gas release outlet 40. The pressure device 70 can
be the existing air compressor, air blower, engine, steam
turbine or turbo of the boat 20. Thus, using a small power
can obtain multiple times of power.
[0021] In conclusion, subject to Bernoulli’s principle,
gas compressible characteristic and Boyle’s law and the
arrangement of the contracted end piece of the nozzle
to work as an air compressor for compressing air bubbles,
the invention uses one single gas guide device and a
negative pressure suction force to guide in air bubbles
to enhance the propelling force of the hydraulic propeller,
saving power consumption and cost.
[0022] Although particular embodiments of the inven-
tion have been described in detail for purposes of illus-
tration, various modifications and enhancements may be
made without departing from the spirit and scope of the
invention. Accordingly, the invention is not to be limited
except as by the appended claims.

Claims

1. A hydraulic propeller enhancement method, com-
prising the step of:

a) providing a boat (20) and then installing a hy-
draulic propeller (30) in said boat (20), wherein
said hydraulic propeller (30) comprises a power
engine (31), a water passage (33), a propeller
(32) rotatably accommodated in said water pas-
sage (33) and rotatable by said power engine
(31) to cause a high-speed axial flow of water
F, a nozzle (34) located on an outlet (342) of
said water passage (33) and terminating in a
contracted end piece (341);
b) installing at least one gas release outlet (40)
in said hydraulic propeller (30) at a selected area
said high-speed axial flow of water F passes;
c) providing a gas guide device (50) comprising
at least one guide pipe (51) arranged at a selec-
tion location in said boat (20) and connecting a
bottom end of said at least one guide pipe (51)
to said at least one gas release outlet (40);
d) employing said hydraulic propeller (30) within
said high-speed axial flow of water F passing
through said at least one gas release outlet (40),
due to the Bernoulli’s principle, said high-speed
axial flow of water F enables pressure around
said at least one gas release outlet (40) rapidly
decreased to form a negative pressure for suck-
ing outside air into a gas inlet (52) located on
the top end of said at least one guide pipe (51)
during rotation of said propeller (32);
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e) employing said negative pressure to suck in
outside air which is to be guided by said at least
one guide pipe (51) into said at least one gas
release outlet (40) to mix with water and to pro-
duce air bubbles (60); and
f) subject to compressible gas characteristic, the
air bubbles (60) thus produced pass through
said contracted end piece (341) of said nozzle
(34) are compressed to reduce the size, and the
compressed air bubbles (60) expand suddenly
subject to a pressure difference between the in-
side of said contracted end piece (341) and the
outside of said nozzle (34) when going out of
said nozzle (34), thereby enhancing the propel-
ling force of said hydraulic propeller (30).

2. The hydraulic propeller enhancement method as
claimed in claim 1, wherein said at least one gas
release outlet (40) is located on the peripheral wall
of said water passage (33) for the connection of said
at least one guide pipe (51) of said gas guide device
(50).

3. The hydraulic propeller enhancement method as
claimed in claim 1, wherein said at least one gas
release outlet (40) is located on the peripheral wall
of said nozzle (34) for the connection of said at least
one guide pipe (51) of said gas guide device (50).

4. The hydraulic propeller enhancement method as
claimed in claim 1, wherein said hydraulic propeller
(30) further comprises a directional nozzle (35) con-
nected to a distal end of said nozzle (34); said at
least one gas release outlet (40) is located on the
peripheral wall of said directional nozzle (35) for the
connection of said at least one guide pipe (51) of
said gas guide device (50).

5. The hydraulic propeller enhancement method as
claimed in claim 1, wherein said propeller (32) com-
prises an axial tube (321) having an inner end (322)
connected to said at least one guide pipe (51) of said
gas guide device (50) and an outer end extended to
said at least one gas release outlet (40) located on
the outer surface of said propeller (32).

6. The hydraulic propeller enhancement method as
claimed in claim 1, wherein said at least one guide
pipe (51) of said gas guide device (50) has a top end
thereof terminating in said gas inlet (52) and dis-
posed in said boat (20) above the water line.

7. The hydraulic propeller enhancement method as
claimed in claim 6, wherein said gas guide device
(50) uses a supplementary measure to guide engine
waste gas or low pressure gas from the steam turbine
into said at least one guide pipe (51) of said gas
guide device (50) for generating air bubbles (60).

8. The hydraulic propeller enhancement method as
claimed in claim 7, wherein said gas guide device
(50) further compresses a pressure device (70) for
pumping a gas into said at least one guide pipe (51)
toward said at least one gas release outlet (40), said
pressure device (70) being selected from an air com-
pressor, an air blower, an engine, a steam turbine
and a turbo of said boat (20).
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