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TITLE
A SYSTEM OF UNDERWATER POWER GENERATION®

FIELD OF THE INVENTION ' ‘
The invention relates fo a system of underwater power generation.
In particular, although not exclusively, the invention relates to a system' of
converting the kinetic enargy of moving water to electrical energy. '
BACKGROUND TO THE INVENTION
Clean power generation has become a major concem due fo the
effects of giobal warming. Renewable clean power generation has be.en
developed using solar cells, wind turbines and wave turbines. However, an
effective renewable power generation system has yet to be developed using
ocean currents. '
US Patent No. 4,383,182 discloses an appamatus for generatihg
power from ccean cuments. The apparatus is winged and is anchored to the
ocean floor. A number of propellers are attached to the wing and are rotated by
the ocean current. The rotation of the propellers causes rotation of a generatbr
to generate slectricity. The problem with this apparatus is that the apparatus is
not easlly moved to cater for changes in the direction of ocean currents. Furl:he;r.
the generation of energy is dependant upon the size and number of propeliers to
catch a specific area of current flow. .
US Patent No. 4,163,904 discloses an underwater turbine piant ﬁ‘:r
generating electrical power using ocean currents. The turbine is driven by the
flow of the water curment across the blades of the turbine. Again, the level of
electricity generated is proportional to the area of water that the turbine plant is
able to capture. ) ?'
US Patent No. 4,335,319 discioses a hydroelectiic pomrér
apparatus that includes a powerhouse containing a power generator above the
powerhouse located above the surface of the water. A hydraulic turbine is
lowered from the powerhouse when the ocean cumrents are sufficient to drive the
turbine. The disadvantage with this apparatus is that power Is required to extend
and retract the turbine. Further, the ocean current area that is utilised is
equivalent to the Inlet area of the turbine. '
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US Patent No. 5,440,176 discloses a hydroelechic power plant
simila!' fo that of US Patent No. 4,335,319 in that a seres of turbines.are
extended and retracted dependant upon the velocity of the ocean currents
Similar disadvantages exist with the power plant disclosed in US Patent
No. 5,440,176 as with the apparaius disclosed in US Patent No. 4,335,319, {

US Patent No. 6,109,863 discloses a fully submersible appara'tjus
for generating electricity. The apparatus includes a buoyant structure having a
motor mounted thereto. A series of vanes are connected to the motor. The
vanes are rotated by the ocean cument to cause electricity to be genarated.; A
disadvantage with this apparatus is that the generation of elactriclty is dependant
upon the area of current that the vanes are able to capture. :

US Patent No. 4,313,059 discloses a system for generating
electricity from ocean currents. The system uses two drags that are connected
fo opposite ends of a cable. The middle of the cable is wrapped around a
generator. The drags are lowerad into the ocean and moved from a drag
position to a non-drag position to reclprocate movement of the cable. Time
disadvantage with thls system is that the generator must be able to genera;ta
energy when rotated in both directions. Further, the energy supply is not
constant as the generator is constantly changing directions. ‘

GB Patent Application 2,214,239A discloses an apparatus for
hamessing power from natural fluld flows. The epparatus includes a continuous
belt having a number of vanes. The continuous belt encircles a pair of cyllnde'r,s
that are operatively connected to drive a generator. The continuous beit is
orientated so that water flow across the vanes to drive the belt and hence rotate
the cylinders. The problem with this apparatus is that water flows through a front
set of vanes and then through a rear set of vanes on the confinuous bell. This
creates water turbulence in water that passes through the rear set of vanes and
hence efficiency of the apparatus is reduced.

OBJECT OF THE INVENTION

It is an object of the inventlon to overcome or alleviate at least oné
or more of the above disadvantages or provide the consumer with a useful or
commercial choice.
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> ;
DISCLOSURE OF THE INVENTION ;
in one form, although it need not be the only or indesd the
broadest form, the invention resides in an underwater powsr generation syst'em
comprising: : ’
at least one continuous track;
a plurality of carriages that are movable around said track;
at least one foll attached to each of the camiages, said foils able to be
driven by a water current;
at least one line member connected to the caniages; :
at least one power take-off operatively connected to said line member; '
wherein the driven foils cause the carriages to move around said m\:ck
and hence cause movement of said line member to power said power take-off.'
The at least one foil rotates substantially within a plane Ihat'!is
substantially perpendicular {o flow of water current. 2
The power take-off may be operatively connectad to a pump ’_or
generator or the like device. .
Further features of the present invention will bacome apparent from
the foliowing detailed description.
BRIEF DESCRIPTION OF THE DRAWINGS
To assist in understanding the invention and to enable a person
skilled in the art fo put the invention into practical, an embodiment of th’e
invention will be described by way of example only with reference fo ﬂ1:e
accompanying drawings, wherein:
FIG. 1 shows a top view of an underwater power generation
system according to a first embodiment of the present Invention;
FIG. 2 shows front view of the underwater power generation
system of FIG. 1; ' 3
FiG. 3 shows a side sectional view of the underwater power
generation system of FIG. 1; .
FIG. 4 shows a side sectiona! view of the underwater power
generation system of FIG., 1; :
FIG. § shows a top view of a track shown in FIG, 1;
FIG. 6 shows a cross-sectional view of the track along the line A-A;‘
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FIG. 7 shows a cross-sectional view of the track along the line B-B;
FIG. 8 shows a fop view of a wing reinforcement plate and a
connection arm; .
FIG. 9 shows a front view of the wing reinforcement plate and a
5 connection arm shown In FIG. 8; '_
FIG. 10 shows a slde view of the connecfion arm of FIG. 8; ;
FIG. 11 shows a front view of a foll carriage assembly; y
FIG. 12 shows a top view of the foll carriage assembly of FIG. 11;
FIG. 13 shows a slde view of the foil carriage assembly of FIG. 11;
10 FIG. 14 shows a boftom view of the foil carriage assembly of
FIG. 11; :
FIG. 15 shows a front detailed view of the power take-off of the
underwater power generation system; ‘ E _
FIG. 16 shows a detailed sectional view of the power take-off of the
15 underwater power generation system; '
FIG. 17 shows a detailed side soction view of the underwater
power generation system; *
FIiG. 18 shows a top view of an underwater power generation
system according to a second embodiment of the present invention;
20 FIG. 19 shows front view of two drive units forming part of the
underwater power generation system of FIG. 18; '
FIG. 20 shows a sida view of the underwater power generation
system of FIG. 18;
FIG. 21 shows a top sectional view of the underwater power
25 generation, .
FIG. 22 shows a side sectional view of the underwater powsr
generation system of FIG. 18; '
FIG. 23 is a perspective view of a foil camiage assembly with fOlll
mounted to a track;
30 FIG. 24 is a further perspective view of a foil cariage assembl:y
with foil mounted to a track; _ 1
FIG. 25 a front view of a foil carriage assembly with foil mounted to :
a frack; '
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FIG. 26 a rear view of a foll carrlage assembly with foil mountad:' to
a track; ’
FIG. 27 is a top sectional view of a foil carriage assembly mounted
to a track according to FIG. 25; )
FIG. 28 is a side sectional view of a foil camiage assemf:ly
mounted to a track according to FIG. 25; ) :

FIG. 29 Is a top view of an anchored power generation sy.stam’of

FIG. 18;
FIG. 30 is a side view of the anchored power generation system :of
FIG. 18;
FIG. 31 is a sectional side view of a cable; '
FIG. 32 is a top view of an anchored power generetion system Wl‘ﬂ‘l
funnel; . '

FIG. 33 Is a side view of the anchored power generation syste'rr_l

with funnel; and .

FIG. 34 Is a front view of an anchored power generation system
4

DETAILED DESCRIPTION OF THE INVENTION . ,
FIGS. 1 to 4 show an underwater power generation system 10 that

uses water currents to produce elaclricity. The underwater power generation
system 10 includes a frame 20, a track 30, & plurality of folls 40 and a powe:r

with funnel,

Io

take-off 50.  t

The frame 20 ls formed from a main cylindrical body 21 with two
arcuate attachment arms 22, Main cylindrical body 21 is hollow and has a oentré'
fin 23 that extends rearwardly from the main cylindrical body 21. Side fins 24 are
located at the sides of the main cylindrical body 21. K

The arcuate arms 22 are used fo hold the underwater pOWe:r
generation system 10. Cabies (not shown) are aftached fo ends of each of the
arcuate arms 22 and are anchored to an ocean or river floor to hold the
underwater power generation system in posifion. Alternatively, the cables are
mounted to a bridge, boat, or the ltke structure. :

Track support members 25 are attached and extend outwardly;
from the main cylindrical body 21. The track support members 25 are used to
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mount the track 30, Each track support member 25 is formed from a track aim
26 and e track cradle 27, details of which are shown in FIG, 17. Two bolt holes
28 are located through the cradie to attach the track to the cradle 27.
The track 30, shown in more detail In FIGS. 5 to 7, Is oval in shaf?.e.
The track 30 Is formed from fwo side track plates 31, a bottom track plate 32 and
two L-shaped joining plates 33. The tfrack 30, In transverse cross-saction, ieg'a
rectangular-shaped channel. ,
Each of the foils 40 is formed from fwo wings 41, shown in FIG. 17,
and a connection arm 42. The two wings 41 are rearwardly splayed with respeict
to each other and are inclined downwardly with respect to the connection am
42, The wings 41 are formed from fibre-glass and are of a tear-drop shape when
viewed in transverse cross-section. "
Each wing has a wing reinforcement plate 43, shown in FIGS.;B
and 9, that extends through the centre of the wing 41. The foil connection ar:m
42, shown in FIGS. 8, 9 and 10, is formed from a foll connection 44 plate and
two Inclined connection wing plates 45. The connection wing plates 45 are uséd
to mount respective reinforcoment plates 45. Fibreglass is moulded around the
reinforcement plates 43, connecfion wing plates 45 and the top of the foll
connection plate 44 to produce the foil and associated wings. A series of holes
48 are located through the foil connection plate 44. The holes 48 are used ;o
mount the foil at a desired angle with respect to foil carriage assembly 60. .
The foil carriage assembly 60, shown in detail in FIGS. 11 to 14, ;'s_
formed from a chain support member 70, two top wheel assemblies 80 and two
bottom wheel assemblies 80. The chain support member 70 is formed from a c';-
shaped channel. A cariage connection plate 71 Is attached to and extends
upwardly from the chain support member 70 ‘
Each of the top wheel assemblies 80 Is formed from a top shaft 81
having two top wheels 82 mounted for rotation adjacent opposite ends of the o
shaft 81. Each of the top wheels 82 has a wheel channel 83 located within th'p
top wheel. Washers 84 are located between the top wheels 82 and the top shaﬁ
81. The carriage connection plate 71 I used to mount each top shaft. Each top
shaft is pivotally mounted to the carriage connection piate 71 via an attachmen!t
pin 85. .
L
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Each of the battom wheel assembiies 90 are formed from a bottom
shaft 91 having a bottom wheel 82 mounted for rotation adjacent the end of the
bottom shaft. The bottom wheel 92 Is a flat wheel. The chain suppori member
70 is used to mount the bottom shaft 92. Washers 83 are located between the
bottom wheels 92 and the bottom shaft 91, and the boftom shaft 82and the chain
support membsr 70.

A chain mounting member 73 is connected to the chain support
member 70. The chain support member is connected to a drive chain 74. The
drive chain 74 extends the periphery of the track 30, f’ '

In use, the wheel channels of the top wheels are placed on top of
the side track plates 31 to allow the foll carriage assembly 60 to run along t.he
top of the channel 30. The botiom wheels 52 run smoothly along the inside of
the channel 30. The boltom wheels 92 are held within the channel by a
lubricating strip 75 and prevent the top wheels from becoming derailed from the
channel 30. The top shafts 81 pivot as the foil carriage assembly 60 moves
around the arcuate section of the track 30. FiG. 18 shows the shafts 81 pwotmg
as the foil carriage assembly 60 moves around the arcuate sections of the track
30. .
The power take-off 50 shown in FIGS. 15 and 18 includes a main
gear 51 mounted to a main gear shaft 52. The main gear shaft 52 is mounted
via the track 30 and the main cylindrical body 21. The main gear shaft 52 is
mounted adlacent the middle of the arcuate section of the track. The main gear
51 engages the drive chain 74 and is drivan by the drive chain 74 as the f&il
carriage assembly 80 moves around the track 30. The power take-off 50 aiso
includes a bottom gear 53 which is attached fo the opposite end of the main gea':r
shatft 52 to that of the main gear 81. The bottom gear 53 Is located within the
centre fin 23 ;

A speed increase assembly 100 is located adjacent the power
take-off. The speed increase assembly 100 includes a speed Increase Iarge;
gear 101 and a speed increase small gear 102, both of which are mounted to a
speed increase shaft 103. The speed increase shaft 103 is mounted for rotation
through the main cylindrical body 21. The speed Increase gears 101 and 102
are located within the centre fin 23, The speed increase small gear 102 ls
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substantially smaller than the bottom gear 53. The speed increase small éaar
102 is connected to the bottom gear via a chain 104. The speed increase la;{be
gear 101 is the same size as the bottom gear. oo

Two pump essemblies 110 and 120 are located adjacent the speed
increase assembly 100. Each pump assembly Includes a respeciive pump gear
111 and 121 mounted to a respective pump shaft 112 and 122. Each respecilve
pump shaft 112 and 122 is connected to and drives pumps 114 and 124 The
first pump asseimbiy 110 aiso Includes a transfer gear 113 that is mountad to the
pump shaft 112. The speed increase large gear 101 is connected to the f rst
pump gear 111 via a chain 115. The fransfer gear 113 is connected fo the
second pump gear 121 via a chain 125, Each pump Is connected to a turbine
(not shown).
The foils 40 are aftached to the foll carriage assembly 60 using t&no
foil attachment plates 47. The folls attachment plates 47 are connected to the
foil connection plate 44 and the carriage connection plate 71. The angle of the
foil 40 is able to be adjusted using the serles of holes located in the f‘oil
connection plate 44. The angle of the foils is determined by numerous elements
such as the velocity of the water and the direction of the water cusrent.

in use, the underwater power generation system 10 is localaad
within a water current so that the track 30 is substantially perpendlcular to the
water current. The water current acts on the foils 40 and cause the foils to drive
the drive chain 74 around the track 30, The drive chain 74 In tum drives ﬂ;e
main gear 51, main shaft 52 and bottom gear 53. The bottom gear 53 drives the
spoed increase large gear 101, speed increase small gear 102 and speed
increase shaft 103. The rotational velocity of the speed increase large gear 10'1.
speed increase small gear 102 and speed increase shaft 103 is subst'anﬂa[ly
larger than that of the main gear 51, main shaft 52 and bottom gear 53. : )

The speed increase large gear 101 drives the first pump gear 111,
first pump shaft 112 and transfer gear 113. The rotational velocity of the first
pump gear 111, transfer gear 113 and first pump shaft 112 Is substantially largér
than that of the speed increase large gear 101, speed increase small gear 10'2
and speed increase shaft 103. The transfer gear drives the second pump geafr
121 and second pump shaft 122. The pump shafts 112 and 122 drive their
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furbine to create electricity.

The slde fins 24 can be adjusted so that the rotation of the track 30

by the foils 40 does not cause destabilisation.

FIGS. 18 to 21 show an underwater power generation system 210
that uses water cuments to produce electricity and also desalinate water. '[he
underwater power generation system 210 includes a frame 220, a track 230;. a

plurality of folls 240 and power take-off 250.

The frame 220 Is similar to that shown in the previous embadiment

P L
»

PCTIAUZWSMOO'HQ‘

: I_

respective pumps 114 and 124 which provided pressurised water to drive. a

r

H
-
l

{

and is formed from a main body 221 having two arcuate attachment amms 2.‘?12
Main body 221 Is hollow and Is shaped to reduce the drag cause by water
flowing past the body. Side fins 224 are located at the sides of the mam body
221. Tension cables 228 extend from the arcuate attachment arms 222 to the
side fins 224 and the main body 221 to provide additional support. A nose 22_9
extends outwardly from the main body 221 to direct the watsr curment over tl'?e

foits 240.

N
T

Track support members 225 are attached and extend oulward:ly
from the main body 221. The track support members 225 are used to mount tﬁe
track 230. Each track support member 225 is formed from a track arm 226 and
a track cradle 227 similar to that shown in the previous embodiment. The track
230 again Is oval in shape. The track 230 is formed from a single rotated T—

shaped metal which is attached to the track cradle 227.

0

Each of the foils 240 Is formed as described in the pre\nous
embodiment. Each foil 240 has two wings 241 and a connection arm 242, Thg

connection an 242 has a foll connection 244‘ plate,

A foil carriage assembly 260, shown in detall in FIGS. 23 {0 27, Is
formed from a foll carrlage housing 270, two top wheel assemblies 280 and two
bottom whee! assembiies 290. The foil carriage housing 270 Is formed from a C-
shaped channel. Foil attachment plates 247 extend upwardly from the foi:l
carriage housing. A drag reducing wing 271 covers a portion of the housing and

reduces drag when the carriage passes through the water,

Each of the top wheel assemblies 280 is formed from a top shaft

281, a top wheel 282 and a top wheel pivot arm 283. The fop whesl plvot am

[ ...-.-—-
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283 is L-shaped and is attached to the foil carrage housing 270 via a top wljeel

pivot arm pin 284. The fop wheel pivot arm pin 284 allows the top wheel pivot
arm 283 to pivot with respect to the foil carriage housing 270. The fop shaft ?_82
extends outwardly from the top wheel pivot arm 283 and rotatably mounts the
top wheel 282, Each of the top wheels 282 has a wheel channel 285 Ioca:hed
within the top wheel 262. Co
Each of the bottom wheel assemblies 290 is formed from a botfom
shaft 281, a bottom wheal 292 and a bottom wheel pivot amm 293. The bottom
wheel pivot arm 293 is L-shaped and Is attached to the foil carriage housing 2:70
via a bottom wheel pivot arm pin 284. The bottom wheel pivot arm pin 284
allows the bottom wheel pivot arm 293 fo pivot with respect to the foll caniaig'e
housing 270. The bottom shaft 292 extends outwardly from the bottom wheel
pivot arm 293 and rotatably mounts the bottom wheel 202.  Each of the bottom
wheels 292 has a wheel channel 295 located within the bottom wheel 292, .s
In use, the wheel channels 285 of the top wheels 282 are piaoiad
on top of the track 230 and the whes! channels 205 of the bottom wheels 292
are placed on the bottom of the track to allow the foil carriage assembly 260 to
run along the top of the track 230. The top wheel pivot amm pins 284 and tl:1e
bottom wheel pivot arm pins 284 pivot as the foil catriage assembly 260 mov?é
around the arcuate section of the track 230. As in the previous embodimeqt.
water acts on the foils 240 to drive the cammiagee around the track 230. r
The power take-off 250 Includes two main pulleys 251 which a'{é
mounted to respective main pulley shafts 252. A flat tooth belt exten;is 253
around the two main pulleys 251. The main pulley shafts 252 are mounted via
the maln body 221. Link arms 254 are attached to the flat tooth belt 253 and to
the carriage housing 270. The main pulleys 251 are driven by the flat tooth belt
253 which in tum is driven by the foil carriage assemblies 260 via the link am{s_
254, :
The main pulley shafts 252 are connected to respective secondary
drive trains 300. Each secondary drive train drives an aitemator shaft 301 that is
connected to an altemator 310. A heat exchanger 311 ie assoclated with the

alternator 310 to ensure that overheating does not occur. The alternators 310
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are connected to AC to DC invertors 330. The inverters 330 allow power to b
transmitted efficlently into, for example, a power grid. .

A sea water pump drive 320 is connected to the altermator shaft
302. The sea water pump drive 320 drives a sea water pump shatft that. is
connected to and drives a sea water pump 321. Salt water is pumped by the
sea water pump through a desalinator (not shown) to provide fresh water.

The sea water pump 340 is also connected to a set of
accumulators 350 located adjacent the side fins 224. The accumulators are
used to pivot the slde fins 224 via respective hydraulic ram (not shown). TI;e
accumulators 350 enable the side fins 224 to be adjacent without the need to
operate the sea water pump 340 for small movements.

An air compressor and elactric mofor 360 Is provided to adjust
baliast within the main body 221. Blow valves 361 allow water to flow into and
out of the main body 221 by adjusting the amount of air located within the main
body 221 via the air compressor. A manifold 362 Is used to control the flow of air
provided by the air compressor to various sections of the main body 221. .

Speed sensors 370 are at various locations on frame 220. The
speed sensors 370 provide information on the speed of the water current. A
PLC 380 provides a control strategy to control the flow of water into and out of
the main body 221. Further, the PLC 380 controls the rotation of the side ﬁn:s
224 via the accumuiators 350, b

In order to secure the frame 220 within a water cumrent, cables are
attached to ends of each of the arcuate arms 222 via anchor points as shown in
FIGS. 20 and 30. The cables 390 are also anchored via an anchor 400 to an
acean or river floor to hold the underwater power generation system 210 |n
position. There are three types of cables. There is a lead cable 361 tha:tf
extends from the anchor point, main cables 392 that carry a majorify of the loa&
and debris deflector cables 393 that assist in preventing large debris from hittlnd
the foils 240 and damaging the underwater power generation system 210. '

FIG. 31 shows a sectional view of the cables 380. Each of the

cables 390 includes a core 394 that carries the load and cable foil 385 fo reduce

water drag. The cable foll 305 is able to rotate with respect to the core 394 so
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that the cable foll Is able to find a posltion of least drag with respect to the oc;re
304 in water current. '

An adjustment balloon 410 is attached at an end of the Ie',ad cable
392. The adjustment balloon 410 Is attached to a snorkel 420 to enable air to b
released from the balloon 410. Air is pumped info the balioon 410 from the air
compressor 360 to inflate the balloon 410. Agaln, the PLC 380 controller
controls the amount of air located within the balloon. ‘ : .
A GPS telemetry system 430, located adjacent the end of the
snorkel 420, transmiis operational details of the underwater power generation
system 210 such as speed of the water current, the posltion of the frame 220
with respect to the water cument and the speed of the foils to a land bas:ad
operator. Further, the GPS telemetry receives operational Instructions such ias
moving the frame 220 left or right and/or adjusting the height and turning tife
altemators and/or sea water pump on or off sent by a land based operato:r. :
in use, the underwater power generation system 210 is Iocat'p}d
within a water current so that the track 230 is substantially perpendicular to the
water current. The water current acts on the foils 240 and cause the foils fo
move around the track 230 and consequently drive the fiat tooth belt 253. Tﬁe
flat tooth belt 253 in turn drives the main pulleys 251 and hences the altemators
310 and sea water pump 320.
Once the sea water pump 340 has commenced operation the
accumulators 350 are filled to capacity so that the slde fins 224 can be moved as
desired. The PLC 380 recelves feedback from the speed sensors and uses its
contro! strategy fo adjust the position of the frame to an optimum position within
the water current. The position of the frame is changed by moving the side fins
224, adjusting the amount of water within the main body 221 and adjusting the
amount of air within the balloon. g
FIGS. 32 to 34 show a funnel 440 atiached to an underwater power
generation system 210. The funnel 440 is tapered with a larger end of the funné;l
440 located furthest away from the frame 220 and a smaller end of the funne:I'
located adjacent the folls 240, Water, as it passes through the funnel, increaseé:
in velocity and hencs, in turn, the velocities of the foils 240 are also increased.
This increases the output of the alternators 330 and the sea water pump 340.
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The underwater power generation systems detalled ab:ove are
environmentally friendly as they use natural water current to create electricity
without the creation of any pollution. The electricity produced is a .rene|{val
energy sourcs as water currents such as those found in rivers, oceans and

created by the tides, occur frequently. .
The underwater power generation systems all have foils that rotate
in substantially in a single plane. The underwater power generation sysberri: is
positioned so that the plane that the foils are iocated is perpendicular to the ﬂll:ow
of the water current. Hence, less turbulence is created as the foils are propelled
by the water at the same Instant resulting in increased efficiency. A further
advantage of the pathway being perpendicular to the flow of water current is that
the folls always provide a drive to the line member as the pass along the entire

pathway. .
It should be appreciated that various changes and modification

may be made to the embodiment described without departing from the spirit or
scope of the Invention. '
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CLAIMS:
1. An underwater power generation system comprising:
at least one continuous track;
a plurality of carringes that are movable around said track;

at least one foil attached to each of the carrlages, said foils able to’ be

_-—..

driven by a water current;

at least one line member connected to the camiages;

at least one power take-off operatively connected to sald line member;

wherein the driven folls cause the carriages to move around said tréck
and hence cause movement of said line member to power said power take-oﬁ.z'_
2. The underwater power generation system of claim 1 wherein at least one
foil rotates substantially within a plane that is substantially perpendicular to flow
of water current. ;
3.  The underwater power generation system of ciaim 1 wherein the power
take-off is operatively connected to a pump or generator or the like device.
4, The underwater power generation system of claim 1 wherein the .track-i’s
mounted to a frame. ' ' '
5. The underwater power generation system of claim 4 wherein the frame
Includes a main cylindrical body, two arcuate arms and track supports. ‘
6.  The underwater power generation system of claim 5 wherein each track
support includes a track am and a track cradle. o .
7. The underwater power generation system of claim 1 wherein the track us
formed from two side track plates, a bottom track plate and fwo joining plates. ‘
8. The underwater power generation system wherein each foil Is formed
from two wings and a connection amm. H
9. The underwater power generation system of claim 1 wherein each
carriage is formed from a line support member, at least one top wheel assembly
and at least one bottom wheel assembly.
10. The underwater power generafion system of claim 1 wherein each foil |s
pivotally mounted to lis respective cariage. )
11. The underwater power generation system of claim 1 further including a
speed increase assembly and at least one pump assembly, both driven by the

line member. BERY
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12. The underwater power generation system of claimi1 wherein -the fine
member is & chain. <8

13. The underwater power generation system of claim 5 further Includmg -an
air compressor and electric motor to adjust ballast within the main body. -
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UN SISTEMA DE GENERACION DE ENERGIA SUBACUATICA

CAMPO DE LA INVENCION "y

& 4w

{
1
I

La invencién se refiere a un sistémqy de
generacién de energia subacuatica. En particular, auhque

no exclusivamente, la invencién se refiere a un siste@é de
T
convertir energia cinética de agua en movimiento a 'enérgia
Y
4 T

eléctrica. oY

ANTECEDENTES DE LA INVENCION e
t

]
k]
]

13

; ‘
La generacién de energia limpia se ha vuelto un

i
interés principal debido a los efectos del calentamiento

global. La generacién de energia limpia renovable.ha.éido

desarrollada utilizando celdas solares, turbinas de viento
y turbinas de olas. No obstante, un sistema efectivo de

PR N

generacién de energia renovable no ha sido todavia
1

desarrollado utilizando corrientes oceanicas. )

1 +

La Patente de los Estados Unidos No. 4,383,182

describe un aparato para generar energia a partir'de las

corrientes ocednicas. El aparato cuenta con alas ‘0 élgbes
1

y estd anclado al piso ocednico. Un numero de precursores
, [}

estd acoplado al ala y son girados por la corriénte

a1,
P
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ocednica. La rotacidén de 1los propulsores provoca, la
s i
rotacién de un generador para generar electricidad. ' El
" L]
PR l '
AV
problema con este aparato es gque el aparato no; 'es
'] ;
1

facilmente movido para abastecer los cambiosv:eﬁ!‘la
. b

direccidén de corrientes ocednicas. Ademés, la génerqbién
' i
ra L] ” '

de energia es dependiente del tamafio y namerg: de

propulsores para atrapar un &Area especifica de flujﬁ de
. LY}

P e

corriente. D 'i

i {
La Patente de los Estados Unidos No. Q;163}904
o

describe una planta de turbina subacuatica para. geﬁgrar
» “

energia eléctrica utilizando las corrientes oceénicas., La

!

turbina es impulsada por el flujo de la corriente éq agua a
r ‘ L}

través de la aspas de la turbina. Nuevamente, el nivel de
1y

: £
electricidad generado es proporcional al area del ‘agua, que
S

1,

La Patente de los Estados Unidos No. 4,335,319
. .l

L

la planta de la turbina sea capaz de capturar.

describe un aparato de energia hidroeléctrica qud:inéluye

s ' . ' i ,
una casa de energia que contiene un generador de;’energia
¢ Ve
por arriba de la casa de energia, localizada por arriéé de

I

1 1 ’
la superficie del agua. Una turbina hidréulica ;e:héce
L 1

v )
descender desde la casa de energia cuando las corrié?tes
* n
ocednicas son suficientes para impulsar la turbina.): La
PR TR
desventaja con este aparato es que se requiere energialpara
extender y retraer la turbina. Ademds, el are de

3
b §

i
)
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R
corriente ocednica que es utilizada es equivalente al ?rea

de entrada de la turbina. : ;E'
La Patente de los Estados Unidos No. '€ﬂ44é}176
describe una planta de energia hidroeléctrica éiﬁilgr a
aquella de la Patente de los Estados Unidos No.:J:33%§319
§

en que una serie de turbinas son extendidas y rétra}das
*1
dependiendo de la velocidad de las corrientes oéeén%gas.
¥ |l
; . . . i,
Existen desventajas similares con la planta del.enérgla

]
-t H

descrita en la Patente de los Estados Unidos No.-§;44Q;I76
3

comoc con el aparato descrito en la Patente de loé,Estaqos
Unidos No. 4,335,319, u P .

La Patente de los Estados Unidos No.ié,10?2863

describe un aparato completamente sumergible paraﬁgeé?rar
HY

El aparato incluye una estructura“boéénte

Una serie de éi%ﬁes

electricidad.

que tiene un motor montado a ésta.

1

estan conectados al motor. Los alabes son hechos'éira%%con

la corriente ocednica para provocar que sea:?gen%%gda
L [{

Una desventaja con este aparato gg'q@é la

dependiente del réreé! de

electricidad.

s

generacién de electricidad es

F

P

. *m

corriente que los alabes son capaces de capturar.

La Patente de los Estados Unidos No. 4,31?&059

i

describe un sistema para generar electricidad a partir de
b
. fos . o $e

las corrientes oceénicas. El sistema utiliza dos dragas o
$d

rastras que estan conectadas a extremos opuestos dg un

o=
by mme

T
—
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cable. La parte intermedia del cable est4 ‘énviélta

C b
alrededor de un generador. Las rastras se hacen descénder

F.
hacia el océanoc y son movidas desde una posicién' de

ah
arrastre hacia wuna posicién de no arrastre para, el

i
movimiento alternante del cable. La desventaja con jéste

sistema es que el generador debe ser capaz de»'gengrar

energia cuando es rotado en ambas direcciones. Ademas; el

'
1 ll‘

suministro de energia no es constante ya que el generador

v )
estd cambiando constantemente de direcciones. ., h

La Solicitud de Patente Brité&nica 24214:239A
describe un aparato para generar energia a partir de flujos
' ]

1
de fluido naturales. El1 aparato incluye una banda'bonﬁinua

!
que tiene un nuamero de Aalabes. La banda continua rodea

. P P . ]
circularmente un par de cilindros que estan operativamente

i

conectados para impulsar un generador. La banda continua
L

es orientada de modo que el flujo de agua a través de 1los

dlabes impulsan la banda y por lo tanto hacen girar los
4 £:|
cilindros. El problema con este aparato es que el lagqua

vl

fluye a través de un grupo frontal de &labes y iuégo a

través de un grupo posterior de &labes sobre la banda
s ‘1

continua. Esto crea turbulencia de agua en el agua:que

pasa a través del grupo posterior de &labes y por lo tanto

se reduce la eficiencia del aparato.

LR - ———
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OBJETIVO DE LA INVENCION
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Un objetivo de la invencién es superar o‘al;yiar
. : 1

al menos una o mas de las desventajas anteriores o

LR .

' ! B
proporcionarle al consumidor una eleccién Util o comercial.
"

Lo

DESCRIPCION DE LA INVENCION o

En una forma, aunque no necesite ser launic¢a o
, . . . Y
por supuesto la forma mas amplia, la invencién radica ?n un

sistema subacuitico de generacién de energia que compreride:
toa
[ !

al menos una guia de deslizamiento continua;

una pluralidad de carros dque son

3
0

e 'l.!'l< s ant -
—— g, e -
.. & -
O
1)

alrededor de la guia de deslizamiento; !
L 3K
al menos una lamina acoplada a cada uno'dé;los
ey i
carros, las laminas son capaces de ser impulsadas, por una
II. * A

corriente acuéatica:; .

’ .
al menos un miembro lineal conectado: a

]
0
s

{

¢

carros; ool
i

i

P . L)

al menos una toma de energia operativame

conectada al miembro lineal;
en donde las hojas o léminas impulsadas'gro?bcan

o, gl
que los <carros se muevan alrededor de 1la guia; de
t

'
deslizamiento y por lo tanto provocan el movimiento. del

miembro lineal para energizar la toma de energia. '

AT T i
- - - .
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ey am .
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Al menos una la&mina rota sustancialmente dentro
)

de un plano que estd sustancialmente perpendicular ‘al fiujo

L4
L

t -
W

de la corriente acuéatica.

- R, e
PR~

La toma de energia puede ser operaﬁiva?ente
conectada a una bomba o generador o dispositivo siﬁ%ﬁaéé
Caracteristicas adicionales de la loﬁreéente
invencién se volverdn aparentes a partir de la %iguiénte
.l

descripcién detallada. cT

P TG e o

'
’
1
'
i, i

- -

BREVE DESCRIPCION DE LAS FIGURAS

]
Para ayudar a entender la invencidén y para hacer
PRt

posible que una perscna experta en la técnica pongd en
it

practica la invencidn, sera descrita una modaliéé& de 1la

invencién a manera de ejemplc Gnicamente, con refeqenéia a
1 r
'|

los dibujos anexos, en donde: .
%
A
La Figura 1 muestra una vista superior d? un
.t !
D 1
[ -, . a o’ r v &1
sistema subacuatico de generacién de energia de acuerde a

sl
P}

una primera modalidad de la presente invencién: . ;‘

v ‘-r,' ,r
La Figura 2 muestra una vista frontal del ‘sistema

L |

subacuidtico de generacién de energia de la Figura 1;.

ral

fo g DXL NS
o -

La Figura 3 muestra una vista en seccidén la

-t
-

del sistema subacudtico de generacién de energiaﬁ de la

(i

Figura 1; .

L .
LS P

N . . . L
La Figura 4 muestra una vista en seccidn :lateral
S
1, &

—- a
- B e -

-
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del sistema subacudtico de generacidén de energih' de la

.

Figura 1; &
IR

La Figura 5 muestra una vista superior de una

¢

guia de deslizamiento mostrada en la Figura 1; -i:

— o
——

La Figura 6 muestra wuna vista en °

seccidn
1 Y T

} e

transversal de la guia de deslizamiento a lo largo de la

linea A-A; . by
1

La Figura 7 muestra wuna vista en > seccién

transversal de la guia de deslizamiento a lo largo de la

3 t
H !

linea B-B;

A W, 7 Al

La Figura 8 muestra una vista superior,’de* una

placa de reforzamiento de ala y un brazo de conexién;

La Figura 9 muestra una vista frontal de ‘la aca

[e) A e - -

's
de reforzamiento de ala y un brazo de conexidén mostra

en

e w owmfLwn) cwsanw

- e

la Figura 8; v
i }
La Figura 10 muestra una vista lateral deél brazo

{ 4y
o ol
R

La Figura 11 muestra una vista frontal de un
LR

de conexidén de la Figura 8;

montaje de carro de lamina; +

La Figura 12 muestra una vista supérior' del
montaje de carro de lamina de la Figura 11; |. ;;
La Figura 13 muestra una vista 1a%%§al;;del
montaje de carro de ldmina de la Figura 11; v ﬁ
: N
La Figura 14 muestra una vista infeﬁioriidel

'y

LY LT T .
L o mpw = = = e
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- - rwoaow
-
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montaje de carro de lamina de la Figura 11;

La Figura 15 muestra una vista frontal .detallada

de la toma de energia del sistema subacudtico de geperégién

' lI
de energia; o
1 v,
La Figura 16 muestra una vista seéccional
B

detallada de energia del sistema subacuatico de geherébién

T

-~

de energia; .
[
[}

La Figura 17 muestra una vista en seccidén lateral
R

detallada de energia del sistema subacuatico de génerafién
. {i
ra ‘

de energia; o,

La Figura 18 muestra una vista superior de un

-
sistema subacudtico de generacién de energia, de acuerdc a
..-:' o3
una segunda modalidad de la presente invencién; i ii
» i,
La Figura 19 muestra una vista frontal de: dos

unidades de impulsién que forman parte del sistema

¢
Ll

subacudtico de generacidédn de energia de la Figura 18;

.
H

La Figura 20 muestra una vista lateral de un
1 i1
L

-

sistema subacudtico de generacién de energia de ‘la Figura
' I

4
18; L] ||.l
o t,
La Figura 21 muestra una vista seccional superior

de la generacién de energia subacudtica;

La Figura 22 muestra una vista seccional,-laferal
i 3

del sistema subacudtico de generacién de energid@ d€ la
bi
Figura 18; v
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La Figura 23 es una vista en perspectiva de

T WY e s 8 s pRwree o s

ER ey

un

i
de deslizamiento; . ° LR
Y )
La Figura 24 es wuna vista en pgqspectlva
' Ly
D ) b
' . . 2 . s o .
adicional de un montaje de carro de lamina con ;9 lamina

"
5

montada a una guia de deslizamiento; ,

. :-- = fvesear

4
La Figura 25 es una vista frontal de un' montaje

de carro de lamina con la lamina montada a una .guia de

p, I

et

deslizamiento;

El
3
.
’
F
1]
t
.
H

-

-

La Figura 26 es una vista posterior de un moétaje

de carro de lamina con la ldmina montada a unéfgufg de
L 1

deslizamiento; L 0

una vista seccional sup%rio;

] o

lamina montado a wuna ‘quia de

La Figura 27 es de

un montaje de carro de

)

deslizamiento de acuerdo a la Figura 25;

La Figura 2B es una vista seccional lateral del
Y
i T

montaje de carro de lamina montado a una ‘ guig’ de
PR Y
deslizamiento de acuerdo a la Figura 25; : “
t 1)

1

La Figura 29 es una vista superior de un sistema
;
o
!

A
de generacién de energia, anclado, de la Figura 18; '

o
La Figura 30 es una vista lateral de un siStema
de generacién de energia, anclado, de la Figura 18; it

una vista lateral seccional

- aw,
.

La Figura 31 es

cable; i

e v —pt 4 b Abm o P rw

o e m—— e .

-
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La Figura 32 es una vista superior de un .sistema
1 "1
de generacién de energia, anclado, con embudo; .-

La Figura 33 es una vista lateral del distema .de

’
L]

.
- -

generacién de energia, anclado con embudo; y ) i

v 4 .
L
La Figura 34 es una vista frontal de un_51%pema

de generacién de energia, anclado, con embudo.

LI I S}

N N

v

DESCRIPCION DETALLADA DE LA INVENCION ' ﬁ
Las Figuras 1 a 1la 4 muestran uﬂ' si%tema
subacudtico 10 de generacién de energia qué: uti?iza
corrientes acuaticas para producir electricidah. f; El
sistema subacudtico 10 de generacidédn de energia inc%uyégﬁna
estructura o armazén 20, una guia de deslizamientd230$§una

pluralidad de laminas 40 y una toma de energia 50.': i;
La estructura 20 es formada a partir de 4; c%brpo

' 1

t

cilindrico principal 21 con dos brazos de acop@amiénto
PR

arqueados 22. El1 cuerpo cilindrico principal 21 esté ﬁpeco
v kb

y tiene una aleta central 23 que se extiende con direéFién

1

hacia atrds desde el cuerpo cilindrico principali?i.%lLas

aletas laterales 24 estan localizadas en los l%dosi?del

cuerpo cilindrico principal 21. 5 :}
Los brazos arqueados 22 son utilizadss Erara

L 4

sujetar el sistema subacudtico 10 de generacién de 'energia.

by

Los cables (no mostrados) son acoplados a los extremos de
I
. '™

-4

LS
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cada uno de los brazos arqueados 22, y son ancladqé al: iso

de un océano o rio para mantener en posicién el;siéfema

subacudtico de generacién de energia. Alternati&amé?te,
t v

los cables son montados a un puente, bote o é%%rué}ura

similar. e

Los miembros de soporte 25 de la

Q
o
|_I\
IV 1 | PR Sy

de

deslizamiento son acoplados y se extienden con d:i_:rec:::cién

hacia afuera desde el cuerpo cilindrico principal‘?l.;:Los

miembros de soporte 25 de la guia de deslizamlié:a%lto.;son

utilizados para montar la guia de deslizamiento 56; z?ada
v t.

miembro 25 de soporte de guia de deslizamiento es formado a

v, ,
b L]
4

partir de un brazo 26 de guia de deslizamiento y uﬂ:sopbrte
:!ﬂr {i

27 de la guia de deslizamiento, los detalles del. cual se
4 :I‘

muestran en la Figura 17. Dos orificios 28 para perno
1

- b

estdn localizados a través del soporte para acoplar lajguia
L) '-- [i
de deslizamiento al soporte 27. S

1
]

La guia de deslizamiento 30, mostrada ‘con:-mas
con; .

S
'h' 'l

detalle en las Figuras 5 a 7, es de forma oval. La guia de
. i

deslizamiento 30 es formada a partir de dos. p%hcas
L :

]
laterales 31 de guia de deslizamiento, una placa an?;ior

1 4

32 de guia de deslizamiento y dos placas 33 adjuﬁtaqi en

. tf
forma de L. La guia de deslizamiento 30, en’ seccion
}

£

]
Cada una de las lédminas 40 es formada a partir de

transversal, es un canal de forma rectangular.

i

-

e
.

-,
v -
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dos alas 41, mostradas en la Figura 17, y un brazo de

conexidén 42. Las dos alas 41 son desplegadas con direccién
hacia atrds una con respecto a la otra y estéan idqlin?das

con direccién hacia abajo con respecto al brazo déféonékién
#

42, Las alas 41 son formadas a partir de fibra de'vidéiq Y

son en una forma de légrima cuando son obser%éda;: en

seccién transversal. L

o
3
Cada ala tiene una placa 43 de reforzamiento de
I.
11
ala, mostrada en las Figuras 8 y 9, que se extiende a

' 4
’ ]

través del centro del ala 41. El brazo de conexiéh 42 de
v, '
b h)
lamina, mostrado en las Fiquras 8, 9 y 10, es formado a

partir de una placa de conexién 44 de lamina y do§ placas

45 de ala, de conexidén inclinadas. Las placas de conéxién
l| .

45 de ala son utilizadas para montar las placas. de
L300

reforzamiento 45, respectivas. La fibra de vidrio ‘moldeada

alrededor de las placas de reforzamiento 43, de las placas

et
45 de conex16n de ala y la parte superior de la plaéa 44 de

. *
o ]

conexién de lamina, para producir la lamina y las "alas
oo 3

asociadas. Una serie de orificios 46 estén localizados a
¢

través de la placa 44 de conexién de lamina. Los.ofifibios

L
46 son utilizados para montar la lamina a un angulo deseado
con respecto al montaje 60 de carro de lamina. A P
El montaje 60 de carro de lamina, mos.trado‘fcon
|'1
i

detalle en las Figuras 11 a 14, es formado a part&r de un

-
LI K L F P el T L e '
I L L . W T

. ra

-
" M T e W e
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miembro 70 de soporte de cadena, dos montajes 80 de fpeda

Eadal. o IR - B
] .=

superior y dos montajes 90 de rueda inferior. Eh:miémbro

P ¥ '
70 de soporte de cadena es formado a partir de un canal en
forma de C. Una placa 71 de conexién de ca%ro esta
I osy

acoplada y se extiende con direccién hacia arriba des

é el

R » FPSN

miembro 70 de soporte de cadena.

Cada uno de los montajes 80 de rueda supérié

formado a partir de un eje superior 81 que tiene dds régdas

. . NS B
superiores 82 montadas para la rotacién de los’ ‘extremos
i’ ¢

es

t—H- -

) .

opuestos adyacentes del eje superior 81. Cada una*dé las
N :

: . IR
ruedas superiores 82 tiene un canal de rueda 83 localizado

dentro de la rueda superior. Las arandelas 84 éstén
[ ﬂ
localizadas entre las ruedas superiores 82 y bel}feje

LS .

superior 81. La placa 71 de conexién de carro es utilizada

para montar cada eje superior, Cada eje super%?r E%sté
pivotablemente montade a la placa 71 de conexién‘he éarro
» 1
por medio de una espiga de acoplamiento 85. '%, &
4 ]
Cada uno de los montajes 90 de rueda infq}iof‘son
formados a partir de un eje inferior 91 que tiene-gna fheda
A

-

inferior 92 montada para la rotacién adyacente aliex%?emo

del eje inferior. La rueda inferior 92 es una rueda

Lot
plana. El miembro 70 de soporte de cadena es utiliZzado
w t

para montar el eje inferior B92. Las arandelas 93 ébtén

localizadas entre 1las ruedas inferiores 92 vy .elfqeje
. |

.

s sk Te EIF o -t Lo L
e oo - .

-
s mak e
P
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inferior 91, y el eje inferior 82 y el miembrb 70 de

soporte de cadena. R

Un miembro 73 de montaje de cadena esta cbneétqdo
. iy
al miembro 70 de soporte de cadena. El miembro de 'soporte

SR H
de cadena estad conectado a una cadena de impulsién, 74. La

cadena de impulsién 74 se extiende por la periferia éé la

guia de deslizamiento 30. o

[

i

.
En el uso, los canales de rueda de las' ruedas

superiores estan colocados sobre la parte superioé:dé}las
‘ i
placas 31 de guia de deslizamiento lateral, para?permitir

que el montaje 60 de carro de lamina corra a lo largd de

la parte superior del canal 30. Las ruedas inferiores 92

corren suavemente a lo largo de la parte interna'dél anal
’ Y4

30. Las ruedas inferiores 92 son mantenidas dentrcidel

canal por una tira de 1lubricacién 75 y previene'quéglas
Ty "
. ',

ruedas superiores se llequen a descarrilar del canal 30.
b

Los ejes superiores 81 pivotean conforme el montaje 60 de
'l s|

carro de lamina se mueve alrededor de 1la seccién,arqééada

de la guia de deslizamiento 30. La Figura 18 muestr% los

ejes Bl que pivotean conforme el montaje 60 de %aré? de

lamina se mueve alrededor de las secciones arquead;s éé la
i,

L}

guia de deslizamiento 30.
. ‘-

La toma de energia 50 mostrada en las Figur5§ 15

. H
y 16 incluye un engrane principal 51 montado a un eje 52 de
"1

-
A S Sy S e Wl or
e M W% A e e
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engrane principal. El eje 52 de engrane principal es

montado via la guia de deslizamiento 30 y elf cﬁ%rpo
cilindrico principal 21. El eje 52 de engrane priAEip;i es
montado adyacente a la parte intermedia de lé%iseééién
arqueada de la gquia de deslizamiento. E1 engrane prin%&pal

51 se acopla a la cadena de impulsién 74 y es impﬁlsadé'por

€, L

la cadena de impulsién 74 conforme el montaje 60 de é%rro
N

de lamina se mueve alrededor de la guia de deslfzam@gnto
b i
. H

30. La toma de energia 50 también incluye unf:eng%ane
y

L

inferior 53 que esta acoplado al extremo opuesto aél‘eié,sz
de engrane principal a aquel del engrane principaliﬁlf' ELl
engrane inferior 53 estd localizado dentro de  la ;?eta
central 23. ’ 53
it

Un montaje 100 de incremento de velocidhd.}ésté
- [}

localizado adyacente a la toma de energia. El moﬁﬁajézloo

Y, ¥

de incremento de velocidad incluye un engrane grande 101 de
incremento de velocidad y un engrane pequefio 102) de

. . TR TR
incremento de velocidad, los cuales estdn montados ‘a un. eje

103 de incremento de velocidad. El eje 103 de iﬁére@ento

) bl

de velocidad est4d montado para la rotacién a tiébé;%del
cuerpo cilindrico principal 21. Los engranes 101 § 1%? de
incremento de velocidad estan 1localizados dentrb d? la
aleta central 23. El engrane pequefio 102 de inch@en@é de
velocidad es sustancialmente mas pequerio que e3?3ené}éne

vl

-
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inferior 53. El engrane pequefioc 102 de incre@éntg 'de

P R

.
t
’

velocidad estid conectado al engrane inferior via una cadena

104. El engrane grande 101 de incremento de velocidad es

y ! '3

del mismo tamafio que el engrane inferior.

LT .
Dos montajes de bomba 110 y 120 estdn localizados

——ry -
. ==

adyacentes al montaje 100 del montaje de velocidad. Egada

montaje de bomba incluye un engrane de bomba respectivo' 111
o h
y 121 montado a un eje de bomba respectivo 112 y 122. jCada

eje de bomba respective 112 y 122 estd conectado Ea: e

impulsa las bombas 114 y 124. El primer montaje 'de

L)
t

110 también incluye un engrane de transferencia _113“que

M
omba

- -U". e

estd montado al eje 112 de la bomba. El engrane grandé 101
de incremento de velocidad esti conectado al primer ené;ane

111 de bomba via una cadena 115. El enéfané' de

transferencia 113 estéd conectado al segundo engrane lél de
bomba por medio de una cadena 125. Cada boﬁba ;esté
conectada a una turbina (no mostrada). %:.
Las laminas 40 estan acopladas al montaié ég de

carro de lamina utilizando dos placas 47 de acoplamienéo de
L]

.
L
)

lamina. Las placas 47 de acoplamiento de lamina éétén

conectadas a la placa 44 de conexidn de lamina y a la placa
o

71 de conexién de carro. El angulo de la lamina 40 es

capaz de ser ajustado utilizando una serie de érif%cios

1
localizados en la placa 44 de conexidén de lamina.. El

—

P m e e o
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dngulo de las laminas es determinado por numerosos
. !

elementos tales como la velocidad del agua y la:direébién
. a

de la corriente acuatica. ' 5'!
- £,
R PO
En el uso, el sistema subacuitico’ IQ| de
4 i
. ¥
generacién de energia estéd localizado dentro . de! una

corriente de agua, de modo que la guia de deslizamien;b 30
[ ' \

- . » ] - )
estd sustancialmente perpendicular a la corriente de agua.

L4

La corriente de agua actiia sobre las laminas 40 y -provoca

que las laminas impulsen la cadena de impquiééf 74

t !
alrededor de la guia de deslizamiento 30. La cadena de
§ r,

impulsién 74 a su vez impulsa el engrane principai Si, el
4 1 f

L] . ‘

eje principal 52 y el engrane inferior 53. E}j'engiane
L3 ’.i

inferior 53 impulsa el engrane grande 101 de inc;émenéo de
R 5

velocidad, el engrane pequeric 102 de incrementd: de

velocidad y el eje 103 de incremento de velocidad.! La

-

velocidad rotacional del engrane grande 101 de incremento
LN fi.

! 4

de velocidad, el engrane pequefic 102 de increménto de
8
]

velocidad y el eje 103 de incremento de velocidad{: es
* . 1

sustancialmente m&s grande que aquella del 'enéFane

principal 51, el eje principal 52 y el engrane inferior 53.
I

El engrane grande 101 de incremento de véloéadad
l‘ 1!
impulsa el primer engrane 111 de bomba, el prime}-ejéfllz
v,
de bomba y el engrane de transferencia 113. Laivelogidad
.o |' .

rotacional del primer engrane 111 de bomba, el engraqé de

..
)
.
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transferencia 113 y el primer eje 112 de bomba es
\ 1

sustancialmente mids grande que aquel del engrane grande, 101

de

- 1S

[

de incremento de velocidad, el engrane pequeﬁoff102

e B

incremento de velocidad y el eje 103 de incremento de
C

Fy
-

+
™

§
velocidad. El engrane de transferencia impulsa el segundo

H t
engrane 121 de bomba y el segundo eje 122 de bomba. !{Los

]

ot ".
ejes 112 y 122 de bomba impulsan sus respectivas bdmba?‘114
N 1

&
y 124 1las cuales proporcionan agua presurizada fpara
v, 1
. . [} .l ‘
impulsar una turbina, para crear electricidad.

-

.. st
Las aletas laterales 24 pueden ser ajustadas de

modo que la rotacidén de la guia de deslizamiento 3prof}

las

lAminas 40 no provoca desestabilizacién.

FL T P T T

Las Figuras 18 a 21 muestran un sisFema
subacuatico 210 de generacidbn de energia que"uti}iza

[

corrientes de agua para preoducir electricidad, yhta@bién

para desalinizar agua. El sistema subacuatico':!210° de
3 i

&
generacién de energia incluye una estructura 220, una:guia

de deslizamiento 230, una pluralidad de léminas'24of§ la

[P —

toma de energia 250.

e

La estructura 220 es similar a aquella‘ﬁos%rada
Iy

en la modalidad previa, y es formada a partir de un clierpo
X i)
1 ’.

principal 221 que tiene dos brazos arqueados -222, de

acoplamiento. El cuerpo principal 221 esta hueco!yzgsté
v Yl "&

conformado para reducir el arrastre provocade por el !agua
[ :-

H

a4 H
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que fluye mas alla del cuerpo. Las aletas laterales 224
r fF-
estan localizadas en los lados del cuerpo prinqib?l:ﬁZl.
Yo '

Cables de tensién 228 se extienden desde lgsi b¥?zos
arqueados 222 de acoplamiento, hacia las aletas‘LéteEales
224 y el cuerpo principal 221, para proporcionqrqso?brte
adicional. Una nariz 229 se extiende con direcéf&h ﬁgéia
afuera desde el cuerpo principal 221 para diéigif la
corriente de agua sobre las laminas 240. f

Los miembros de soporte 225 de la, bui'
deslizamiento estén acoplados y se extienden conidlre%cién
hacia afuera desde el cuerpo principal 221. Loé }deTpros
225 de soporte de guia de deslizamiento son utilizéﬁos:bara

b

montar la guia de deslizamiento 230. Cada miembrg ‘de

soporte 225 de guia de deslizamiento es formado a pqrtii-de

-

L]
un brazo 226 de guia de deslizamiento y un soporte:Zé de

LR |

guia de deslizamiento similar a aquel mostrado en la

modalidad previa. La guia de deslizamiento 230 nueva@énte

-

es de forma oval. La guia de deslizamiento 230 es?fogmada
Lo g

a partir de un metal en forma de T rotada, simple, que‘esta
.t

acoplado al soporte 227 de guia de deslizamiento. ' ;

Cada una de las laminas 240 es formada co@é se
oG

describe en la modalidad previa. Cada lamina 240 tiené dos
T

alas 241 y un brazo de conexidén 242. E1l brazo de qone&fén
.
S

242 tiene una placa 244 de conexidén de lamina. ¢ |’

i

i?
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Un montaje 260 de carro de lémina, mostrado:con
) 1,

detalle en las Figuras 23 a 27, es formado a parti} de un
alojamiento 270 de carro de lamina, dos montajes de rueda

superior 280 y dos montajes 290 de rueda inferior. ! El

alojamiento 270 de carrc de léamina es formado a'pértfé de
un canal en forma de C. Las placas 247 de acoplamiento de

lamina se extienden con direccién hacia arriba desde el
1I

alojamiento de carrc de lamina. Un ala 271 de reduccidn de

arrastre cubre una porcién del alojamiento vy reduc& el

.

T

Cada uno de los montajes 280 de rueda superior es
ll I:

formado a partir de un eje superior 281, una rueda .superior
e

282 y un brazo de pivote 283 de la rueda superic.)r.-' El

arrastre cuando el carro pasa a través del agua. .

- . 1)
brazo de pivote 283 de la rueda superior es en forma dé'lL y

L] !‘
estd acoplado al alojamiento 270 del carro de lamina por

medio de una espiga 284 de brazo de pivote  de fpeda

1
b4

superior. La espiga 28B4 de brazo de pivote de rueda
) " [

superior permite que el brazo de pivote 283 de: la %ueda

superior pivotee con respecto al alojamiento 270 de éarro

de lamina. El eje superior 282 se extiende con ‘direccién
}
hacia afuera desde el brazo de pivote 283 de 1la fueda

ERCE
superior, y monta rotablemente la rueda superior 282. éCada

una de las ruedas superiores 282 tiene un canql..ZBB de

a *

rueda localizado dentro de la rueda superior 282.

R e L
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Cada uno de los montajes 290 de rueda inferior es

formado a partir de un eje inferior 291, una rueda infé;ior
' 1

292 y un brazo de pivote 293 de rueda inferior. El Biazo

-m

z

de pivote 293 de rueda inferior es en forma de L yiFs a
acoplado al alojamiento 270 del carro de léminar via una
espiga 294 de brazo de pivote, de rueda infegior.ij La
espiga 294 de brazo de pivote de rueda inferior permité'que

) .
el brazo de pivote 293 de la rueda inferior se'muegé,en

o e
pivote con respecto al alojamiento 270 del carro de 'lamina.

T

El eje inferior 292 se extiende con direcciédn hacia a%hera
desde el brazo de pivote 293 de rueda inferior,:y @onta
rotablemente la rueda inferior 292. Cada una de las réedas
inferiores 292 tiene un canal de rueda 295 lqéaliéado
dentro de la rueda inferior 292. L

En el uso, los canales de rueda 285 de las ruedas
t

superiores 282 estdn colocados sobre la parte supqridf de
la guia de deslizamiento 230 y los canales 295 de rueéé de
las ruedas inferiores 292 estan colocados sobre ei'fonéo de
la guia de deslizamiento, para permitir que el monéaj;:ZGO

de carro de lémina corra a lo largo de la parte superlqr de

la guia de deslizamiento 230. Las espigas 284 delfraéo de

pivote de rueda superior y las espigas 294 de brazo de

pivote de rueda inferior se mueven en pivote conforme el

t

. l.
montaje 260 de carro de lédmina se mueve alrededor de la

= .
-
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seccién arqueada de la guia de deslizamiento 230. fCo@b-en

la modalidad previa, el agua actda sobre las lém}pas}ZdO

\ .1
para impulsar los carros alrededor de la .guia’ de
.1

deslizamiento 230. L
’ i

L

La toma de energia 250 incluye dos ' poleas

principales 251 que estan montadas a los respectivos éjes

252 de polea principal. Una banda 253 dentada piaﬁé se

{1 a
extiende alrededor de dos poleas principales 251. ,(Los-ejes

252 de la polea principal estidn montados via ei cgérpo

L) l‘
principal 221. Los brazos de enlace 254 estan acqplaQos a

la banda dentada plana 253 y al alojamiento 270 del cé?ro.
Las poleas principales 251 son impulsadas por ia pénda
dentada plana 253 que a su vez es impulsada. porétlos
montajes 260 de carro de l&mina via los brazos Hé eéiace
254, Col
Los ejes 252 de polea principal estéan cqﬁecéédos
a los trenes de impulsién secundarios 300, reéﬂecti?os.

Cada tren de impulsién secundario impulsa un eje 301 de

L |

alternador que esta conectado a un alternador 310.i’ Un

intercambiador de calor 311 estd asociado con el alﬁerﬁ%dor
1] o

310 para asegurar que no ocurra sobre calentamiento. 'Los
: B
P i |

alternadores 310 estdn conectados a inversores 330. de
l. f:

corriente alterna (AC) a corriente directa (DC). ;X Los
"y '

u

L]

’
inversores 330 permiten que la energia sea transmitida

i
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eficientemente hacia, por ejemplo, una red de energia.

L N

Un impulsor 320 de bomba de agua de ﬁ%r Eésté

1
- 2
conectado al eje 302 del alternador. El impulsor 320 de
¥
bomba de agua de mar impulsa un eje de bomba de agua déimar
.t “\-,.

que se conecta a e impulsa una bomba 321 de agua de:ﬁar.

El agqua salada es bombeada por la bomba de agua de mgr a

través de un desalinizador (no mostrado) para proﬁérc%%nar
agua fresca. ‘-: 1

La bomba 340 de agua de mar estah.ta@bién
conectada a un grupo de acumuladores 350 loééli%édos

adyacentes a las aletas laterales 224. Los acumulaéores
’ r

son utilizados para pivotear las aletas laterales 2241via

[
!

una compuerta hidraulica respectiva (no mostrada).

[ %= s o e,
=
O
n

224

- n e

acumuladores 350 hacen posible que las aletas latefale_

340

Y .

PR

estén adyacentes, sin la necesidad de operar la bomb

de agua de mar para movimientos pequerios.

Un compresor de aire y un motor eléctrico 36

O e - r

e e w

s0on

LN L

proporcionados para ajustar lastres dentro del. clerpo
P i

principal 221. Vadlvulas de soplado 361 permitéﬁ:qdb el

agua fluya dentro y fuera del cuerpo principal’ 221 al
' i

ajustar la cantidad de aire localizado dentro del cﬁsrpo
i 1]

principal 221 via el compresor de aire. Se utiiiz%iuna

L] ‘ ! !
tuberia 362 para controlar el flujo del aire proporciépado

You 1t
.

]
por el compresor de aire hacia diversas seccignesi;del

' ¥,
.
[

-

-
————

-
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cuerpo principal 221.

Los sensores de velocidad 370 est&n ern 'divérsos

¥

sitios sobre la estructura 220. Los sensores de velocidad

370 proporcionan informacién sobre 1la velocidad de 1la

corriente de agua. Un PLC 380 proporciona una eéfraﬁégia
de control para controlar el flujo del agua dentro y fuera

del cuerpo principal 221. Ademas, el PLC 380 controla la

L]
“ .

rotacién de las aletas laterales 224 via los acumulaéores
350. SRR
Con el fin de asegurar el armazén 220 'dentro de

*

una corriente de agua, los cables son acoplados a. los

extremos de cada uno de los brazos arqueados 222 vi%.los
!

puntos de ancla, como se muestra en las Figuras 29 y, 30.
t,

r

Los cables 390 estdn también anclados via un ancla 400 al

piso del océano o de un rio para mantener en posicidn el

sistema subacudtico 210 de generacién de energia. Existen

tres tipos de cables. Existe un cable guia o delantero’ 391

que se extiende desde el punto de ancla, 1lés cébles
principales 392 que llevan una mayor parte de la carga Yy

los cables 393 deflectores de desechos dque ayudén a
i

prevenir que los desechos grandes golpeen las laminas 240,
. ! !

y dafien el sistema subacudtico 210 de generaciéﬁ‘ de

"

energia.

Teuw .

La Figura 31 muestra una vista seccional deé los
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cables 390. Cada uno de los cables 390 incluye .un nucleo
A .

394 que lleva la carga, y la lamina o chapa 395 de %?ble
C !

para reducir el arrastre de agua. La chapa 305 de cabi? es
[ | y !
capaz de girar con respecto al nicleo 394 de mo@gqué la
5 P "
L]
chapa de cable es capaz de encontrar una posicidn .de menos
4

arrastre con respecto al niacleo 394 en la corriente

L)
P

acuatica.

e Sy ammly & W

Un globo de ajuste 410 es acoplado en un -extremo
del cable guia 392. EI globo de ajuste 410 es acoplddo a

i
un snorkel 420 para hacer posible que el aire sea liberado
del globo 410. Es bombeado aire dentro del globo 410 desde
i,
el compresor de aire 360, para inflar el glo@o '}10.

¢

Nuevamente, el controlador de PLC 380 controla la:éangidad

!

- W

de aire localizado dentro del globo.

Un sistema 430 de telemetria por GPS, localizado

adyacente al extremo del snorkel 420, transmite!-ios
; | S

detalles operacionales del sistema subacuatico f21é, de

generacién de energia, tales como la velocidad d? la
oo

corriente de agua, la posicién de la estructura 220 con

respecto a la corriente de agua y la velocidad;|de5‘las

. . SPRY
laminas a un operador basado en tierra. Ademas,. la

+ I

. . . . . i
telemetria por GPS5 recibe instrucciones operacionales tales
4 \

como el movimiento de la estructura 220 hacia la izquierda

o hacia la derecha y/o el ajuste de la altura y endendiéqdo

T

A a "

NAR S tak m o
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o apagando los alternadores y/o la bomba de agua de‘Par,

enviado por un operador basado en tierra. . ;-

En el wuso, el sistema subacuatico’ 210; ‘de
. I
generaciéon de energia estd localizado dentro, def‘ una

¥

corriente de agua, de modo que la guia de desllzamlento 230

)
I 1 ‘

esta sustancialmente perpendicular a la corriente de agua.
”, l

.

La corriente de agua actua sobre las laminas 240 Y provoca
L} I. '
gue las laminas se muevan alrededor de la -gula de

. . . . e X
deslizamiento 230 y en consecuencia impulsen la banda
o

dentada plana 253. ©La banda dentada plana 253 a s@;vez
impulsa las poleas principales 251 y por lo tépto: Tos

alternadores 310 y la bomba 320 de agua de mar. ‘ .
l. ‘
Una vez gque la bomba 340 de agua dé3 mag ha
t' [}
comenzado la operacién, los acumuladores 350 son llenados

hasta su capacidad de modo que las aletas principaleé‘i24
M
pueden ser movidas como se desee. El PLC 380 récibé la

retroalimentacién desde 1los sensores de velocidad, vy

¢ - .
utiliza su estrategia de control para ajustar la posicién

!’
de la estructura a una posicién éptima dentro del 1la

3

[} » 1] L} - i {
corriente acultica. La posicién de la estructura: es

cambiada por el movimiento de las aletas laterales '224,

i
{

ajustando la cantidad de agua dentro del cuerpo pr1nc1pa1

211, y ajustando la cantidad de aire dentro del globo a'
. !2

Las Figuras 32 a 34 muestran un emquoi:440

« wma
. =
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acoplado a un sistema subacuatico 210 de generaciéﬁ de
.. y

. Wt
energia. El embudo 440 estd ahusado con un extremo:mas
Wt ﬂ]
1

grande del embudo 440 localizado mds lejos de la égtruétura
220 y un extremo mis pequefioc del embudo léqallzado

adyacente a las laminas 240. El agua, conforme pa:sfa. a

LY L *
'por lo

través del embudo, se incrementa en velocidad f

: . - Y
tanto, a su vez, son también incrementadas las velocidades
. .

. h
P b

de las laminas 240. Esto incrementa la salida -de.'los

&
*

alternadores 330 y la bomba 340 de agua de mar. ., ;'
N z,]
Los sistemas subacuaticos de generaciéq.'de

L) re

.1
energia, detallados anteriormente, son ambientalmente

amigables ya que éstos utilizan corrientes de 'agua
ity b
naturales para crear electricidad sin la creacién' de

.
‘o

ninguna contaminacién. La electricidad producida: esl’ una

S

fuente de energia renovable ya que las corrientes He%agua

o" ;_
tales como aquellas encontradas en rios, océanos y, creadas
i,
por las mareas, ocurren frecuentemente. v,

Los sistemas subacuaticos de generacidén, .de

1

®
=)

z ' 2o . . y 5
energia tienen todos laminas que giran sustancialmente

Q.
®

un plano simple. El sistema subacuatico de genergcién

u
[mg
[ Y
=]

energia estd colocado de modo que el plano en 'q'u'e

LN

localizadas las lAaminas, estd perpendicular al flujo

corriente de agua. Por lo tanto, es creadd
- "
turbulencia conforme las l&minas son propulsadas por
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agua en el mismo instante, dando como resultado una

eficiencia incrementada. Una ventaja adicional dé& 1la

trayectoria que estd perpendicular al flujo de la corriente

de agua es que las laminas siempre proporcionant:.una

:
i
: M
impulsién al miembro lineal conforme pasan a lo largo de la

trayectoria completa. : 3]

Se debe apreciar que pueden ser realiggdos

diversos cambios y modificaciones a la modalidad desc;ita,

* '
Ll
L)
-

sin apartarse del espiritu o alcance de la invencién.
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REIVINDICACIONES .

[ 3
[d

1. Un sistema subacudtico de generéqiéé ide

energia, caracterizado porque comprende: t '

i
J
'
g !

al menos una guia de deslizamiento continua; ﬁ
una pluralidad de <carros que son movibles

i

alrededor de la guia de deslizamiento; , iii

al menos una lamina o chapa acoplada a'éhdg‘uno

i
de los carros, las laminas son capaces de ser impulsadas
o L
Yy

3

por una corriente acuatica:;

al menos un miembro lineal conectado a'-los

- e

. e, '

carros; v r
" t

al menos una toma de energia operativamente
{i
conectada al miembro lineal; R

- pa—

en donde las laminas impulsadas provocan que los
carros se muevan alrededor de la guia de deslizamiento,' y

por lo tanto provocan el movimiento del miembro llﬁéalﬂbara

energizar la toma de energia.

L

':de

2, El sistema subacudtico de generacid

¥, wt
energia de conformidad con la reivindicaciéng. 1,
] H

Y SFOL ¥ rerer i) ae e cevmpems B g
-

‘Q‘-. -
e
[
a1}

caracterizado porque al menos una lamina
;

sustancialmente dentro de un plano que estd sustancialmente

perpendicular al flujo de la corriente de agua.
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3. El sistema subacuatico de generacién
:

?
energia de conformidad con la reivindicacién,: '1,
1

S
caracterizado porque la toma de energia estad operativamente

conectada a una bomba o generador o un dispositivo similar.

1
i

.
» ™
.

4. El sistema subacuatico de genefaéiéq"de

energia de conformidad cen la reivindicadiénf' 1,

caracterizado porque la guia de deslizamiento esté”mo?tada

a una estructura. : [
h]
L

. o el
5. El sistema subacudtico de generac16ﬁ- de

1

energia de conformidad con la reivindicéqi6n5¢ 4,

caracterizado porque la estructura incluye un cuéppo

cilindrico principal, dos brazos arqueados y soportes :ide

guia de deslizamiento. '

- nu

*

6. El sistema subacuatico de generacid

TRy P

L]
< , s . = i
energia de conformidad «con la reivindicaciéni 5,

caracterizado porque cada soporte de guia de deslizamiento
. i
: i
incluye un brazo de guia de deslizamiento y un soporﬂe de

¢

guia de deslizamiento.

oy

« 1

ey

7. El sistema subacuitico de generacid

-

‘de

- —a:,—o -
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-
-
e~

energia de conformidad con la reivindicacién, '1,

-
:
[}

1]
caracterizado porque la guia de deslizamiento estd fo;qua
¥

a partir de dos placas laterales de guia de desli qém ento,

n
!

2 » . . . » L 4
una placa de guia de deslizamiento inferior y dos p}g cas
adjuntas. . 4 E'.

Larl ‘I' .

ii
. PR . it
8. El sistema subacudtico de generac169, de

]

N |
energia, caracterizado porque cada lamina es formada d?:dos
alas y un brazo de conexién. R M

oooid

. i

fl '

9. El sistema subacuatico de generac1én, de
.k i
energia de conformidad con la re1v1nd1ca01on,!,1,

. i.
caracterizado porque cada carro es formado a partir de un

[ o

i
miembro de soporte lineal, al menos un montaje de rueda

- .

3
? i
superior y al menos un montaje de rueda inferior. '
- 1
» [
1 f !‘ :
. P 1t
10. El1 sistema subacuatico de generac1 ni de
.'I
energia de conformidad con la re1v1nd1ca016n' fl,

a f.

caracterizado porque cada lamina es pivotablemente’ .montada

a su carro respectivo. i

]
11. El1 sistema subacudtico de generacié
o i
’, L] 1 L] . .l-t
energia de conformidad con la reivindicacidn

I
)

caracterizado porque incluye ademas un montaje,' de

ide

1,
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incremento de velocidad y al menos un montaje de bomba,

ambos impulsados por el miembro lineal. e

o !
12. El1 sistema subacudtico de generacién! ide

o) o
. . __— LR TR
energia de conformidad con la reivindicacién.’ 1,

caracterizado porque el miembro lineal es una cadena.

i
;
N
' *
13. El sistema subacuatico de generacién’' de

r LI | ;
energia de conformidad con la reivindicacién

is 5,

PO

caracterizado porque incluye ademas un compresor de aire y

un motor eléctrico, para ajustar el lastre d?ﬁfrof'del
cuerpo principal. , 8
-,: e
!
!
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RESUMEN DE LA INVENCION .o

Se describe un sistema subacudtico (loxi'de
ol .
generacién de energia que comprende al menos undibuﬁqide
.t b 1
deslizamiento (30); una pluralidad de carro (60)Jqu%:son
movibles alrededor de la guia de deslizamiento, ; ;l m;nos
una lamina o chapa (40) acoplada a cada uno de l?s ca%}os,
las l&minas van a ser impulsadas por una éqrri%@te
acuatica; al menos un miembro lineal conecta;:lo'l a%glos

r ! » !
carros; al menos una toma de energia (50) operativamente

. . L1
conectada al miembro 1lineal, en donde las - laminas
H

. g
impulsadas provocan que los carros se muevan alrededdr de
. e
; }
. . . ¢
la guia de deslizamiento, y por lo tanto provocaP1 el

movimiento del miembro lineal para energizar la toma de

energia. g
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TRADUCCION OFICIAL No 06/245 de un documento escrito en inglés, el cual para su identificacién se
selia con el sello del traductor al tiempo con la presente Esta traducci6n ha side preparada por Juan
Pablo Fiedrahita Aguiiera, Traductor e Intérprate Oficial debidamente reconocido de conformidad con el
Certificado de |deneidad Profesional No 0045 expedido por la Universidad Nacionai de Colombra, por e
Mimistero de Relaciones Exteriores y autonizado por el Ministeno del Intsnoer y de Justicia, por resolucton
namero 718 de 2003

(Se traduce un Poder, otorgado por la compafila ATLANTIS RESOURCES CORPORATION PTE
LIMITED, firmado por Kim Manley, con fecha 68 de Marzo, 2008, certificado notanal y Apostila No
B00014917, escritos en lnﬁs )

COLOMBIA
(Direccion en espariol)
PODER
Yo el suscnito, Kim Manley, representante legal de ATLANTIS RESOURCES

CORPORATION PTE. LIMITED , sociedad constituida y existente bajo las leyes
de Singapur y en actual cumplimiento de su objeto social, con domicilio en 5
Shenton Way, #02-02 UIC Building, Singapur, por el presente por el presente
confiero (conferimos) poder especial a favor de a DILIA MARIA RODRIGUEZ
D'ALEMAN, identificada con cédula de ciudadania No. 41.654.882 de Bogota y
Tarjeta Profesional 20824 y CLAUDIA LUCIA CARO RAMIREZ, identificada
con Tarjeta Profesional 36448 y cédula de ciudadania No 40 017 374 de Tunja,
con domicilio en Bogota, Colombia, para que actuando en su orden en nombre
de la otorgante la representen ante cualquier entidad, autornidad y/o persona,
especiaimente ante las del orden Administrativo, Contencioso Administrativo,
Judicial, Tribunales de Arbitramento y/o cualquier otro en lo referente a lo

siguiente; UN SISTEMA SUBACUATICO DE GENERACION DE ENERGIA

golicitar, tramitar, obtener y/o registrar cualesquiera de las modalidades de
iedad Industnal, tales como Patentes de Invencidn, Modelos de Utilidad,

ganos Industnales, variedades vegetales, Marcas, Lemas, Nombres y

86,2
TRADUCCION OFICIAL No 5
1 JUAN PABLO PIEDRAHITA AGUILERA
TRADUCTOR E INTERPRETE OFIUIAL

R, 718 v MaiQ 2003
DEL MmN INTERIOR Y DE JUSTICIA
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Ensefias Comerciales y Denominaciones de Origen, asi como sus
renovaciones, prorrogas, traspasos, cambios de nombre y/o domicilio,
contratos y licencias.

2) Solicitar, tramitar, obtener, y/o registrar derechos de autor, en cualquiera de
sus presentaciones asi como la proteccién de secretos industriales y "know-
how".

3) Solicitar, tramitar, obtener y/o registrar registros sanitarios, permisos y/o
licencias de funcionamiento, asi como sus renovaciones o prérrogas, cesiones,
traspasos, cambios de nombre y/o domicilio, contratos y licencias

4) Ejercer acciones de oposicion, observacion, reclamos, reivindicaciones,
reconsideracion, reposicion, apelacion, cancelacion administrativa o judicial,
nulidad, proteccion al consumidor, concesion de licencias, proteccién de
secretos industriales y demas acciones y recursos relacionados con derechos
dernivados de los asuntos arriba indicados y en contra de la competencia
desleal, acciones derivadas de la obtencién o explotacion de licencias,
acciones de indemnizacion de perjuicios También podran intervenir en juicios
civiles, comerciales, penales, contencioso-administrativos, tutelas y de policia;
acciones o juicios promovidos por el mandante o contra él

5) Registrar nombres de dominio ante la entidad competente

n el ejercicio de este mandato los mandatarios arriba mencionados quedan

"BVl

Pcultados para conciliar, cancelar, transigir, aceptar clausulas

HEbil

gompromisorias, desistir, recibir y tomar posesion de la cosa objeto de litigio y

L

TRADUCCION OFICIALNo, 06 /245

2 JUAN PABLO PIEDLAHIIA ALUILEAA
TRADUCTOR E INTERPRETE OFIUIAL
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renunciar o desistir derechos concedidos 0 en curso de concesion, admitir los

hechos del proceso

7) Ratificar o no la agencia oficiosa.

8) Asi mismo facultamos a los mencionados apoderados para recibir
notificaciones y designar apoderados judiciales o extrajudiciales, sustituir el
presente poder y revocar las sustituciones que hicieren

Dado y firmado en BRISBANE, AUSTRALIA, hoy dia 6 de Marzo, 2006.

Por: (Firmado) Kim Manley, Director

(Sello Notarial en Relieve) (Firma)

(Sello Notarial a Tinta GEORGE PAUL JAMES ANTHONY, NOTARIO
PUBLICO. P 0. BOX 6250 UPPER MT. GRAVATT, BRISBANE, AUSTRALIA, Q

4122, TEL 617 07 3343 5511, FAX 3849 6623)

CERTIFICADO NOTARIAL (Cuando el solicitante es una SOCIEDAD)
(Poderes otorgados en E! Salvador, México, Estados Unidos de Ameérica y

Venezusla)
Expedido hoy dia 6 de Marzo, 2006, el suscrito Notario CERTIFICA que

1). Kim Manley, (nombre de quien firma el poder), mayor de edad y domiciliado

en Australia, suscribio el anterior documento

TRADUCCION OFICIAL No._ @ 6 / < = -»
JUAI‘ P --\.J s f\-"lllA “\'UILI-M
3 TRALUCTOR E WNTERPRETE OFIQAL

hew 4 e MAaTY 2003
OEL Milv INVERIOR Y LE JUSTICIA
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la persona juridica ATLANTIS RESOURCES CORPORATION PTE LIMITED.

4) La mencionada persona juridica con domicilio comercial en SINGAPUR,

esta debidamente constituida, tiene actualmente existencia legal y el fin para el

cual se otorga este poder se encuentra dentro de su objeto social

5) El otorgante tiene en efecto la capacidad referida y su representacion es

legal y esta autorizado para otorgar este poder

6) Fundamento las certificaciones 3), 4) y 5) en los documentos auténticos que
para tal fin me fuercn exhibidos

(Firmado) Notario Publico 6/3/06

(Sello Notarial a Tinta GEORGE PAUL JAMES ANTHONY, NOTARIO

PUBLICO, P O. BOX 6250 UPPER MT. GRAVATT, BRISBANE, AUSTRALIA, Q

4122, TEL 617 07 3343 5511, FAX 3849 6623)

Nota' El Consulado de Colombia debe autenticar la firma del Notario Pablico

Para todos los demés paises el Seitor Consul de Colombia o ante quien se

otorgue, debe expedir una certificacion dejando constancia de: 1) la

existencia legal de !a sociedad, 2) que cumple actualmente con su objeto

social, y 3) que la persona o personas que otorgan este poder estan

facultadas para hacerlo. El Cénsul también certificara que los tuvo a la

vista los documentos que prueban y acreditan tales circunstancias.

LEGALIZACION POR EL CONSUL DE COLOMBIA A O POR APOSTILLA

ye 203
L No.
ADUION O et
m O it
4 AN F JORE |\\\'E"": "



A %

(Sello Pre-Impreso)
AUSTRALIA
APOSTILLA
(Convencién de la Haya de Octubre 5 de 1961)
1 Pais’ Australia
Este documento publico
Ha sido firmado por GEORGE PAUL JAMES ANTHONY
Obrando en calidad de Notano Publico
4 Lieva el sello/estampilla de GEORGE P. J. ANTHONY Notario Publico,
Queensland, Australia
CERTIFICADA
EnQueensland 6 Hoy dia Veintisiete de Abril, 2006 __
Por Geoff Kelly, Departamento de Relaciones Exteriores.y Co'merc;o
Exterior, Queensland, Australia '
8 No.B00014917
9 Sello/Estampilla (Sello a Tinta de! Departamento de Rel_a‘cnon'es.-
Exteriores y Comercio Exterior de Sydney) (SELLO ROJO DEY)BLEA
EN RELIEVE)
10  Firma (Fimado)

Al respaldo’ (Sello Rojo de Oblea en Relieve con Cinta Verde) .-

(Sello en Relieve) .

]

ES TRADUCCION FIEL Y COMPLETA de la cual se deja copia en los archivos de esta oficina para su
confrontacién y a la cual me remo

Bogota, Mayo 18, 2006

e

M6/248

emtm—
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Clarke, Modet & C°

COLOMBIA

Cnrrem 11 0" 86-53, Piso 6 Bogota Colombta Tel (57 1)618 1088 Fax (57 1) 6350824 Email clarkemodet@clarkemodet com co

PODER

Yo {nosotros), abajo firmante{s)

en mi (nuestro) caracter de representante(s) iegales de

una sociedad organizada y existente de acuerdo con las leyes de
y en actual cumplimiento de su objeto social, con domicilio en

por el presente instrumento confiero (conferimos) poder especial a faver
de DILIA MARIA RODRIGUEZ D'ALEMAN, con Cedula de
Cwdadaris No 41 654 882 de Bogots, y tp 20824 y CLAUDIA
LUCIA CARO RAMIREZ, con Cedula de Crudadania No 40017 374
de Tunjs, y t1p 36448, con domiciio en  Bogeta, Colombia, pars que
sctuando en su onden ¢n nombre del {de Ia) otorgante le {1a) representen
ante cualquier enbidad, autondad y/o persona, especialmente ante Ins del
orden Admmnstrativo, Contencioso Administrative, Judicial, Tnbunales
de Arbiramento y/o cualquier otro en lo referenie a los siguientes
asuntos

1} Sohicitar, tranmitar, obtener y/o registrar cualquicra de las modalhidades
de Propiedad Indusinel, tales como patentes de invencidn, modelos de
utihdad, dischos industnales, variedades vegetales, marcas, lemas,
nombres y ensefins comerciales y denominaciones de ofigen, Bsi ¢OMO Sus
renovaciones,  promogas, transferencias, cambios dc nombre yro
domicilio, contratos y licencins

2) Solicitar, tramitar, obtener y/o registrar derechos de autor, en
cualquicra de sus presentaciones ast como la proteceion de secretos
industrales y know-how

3) Solicitar, tramitar, obtentr y/o registrar registros sanitarios, permesos
y/o heencias de functonamiento, asi COMO SuS rENOYACIONES O Prorrogas,
transfercncias, cambios de nombre y/o domrcilio, contrates y hicencias

4) Ejercer scciones de opasicion, abscrvacion, reclamos, reconsideracion,
repasicion, epclecion, cancelacion admmistrativa o yudicial, awhded,
prateccidn al cansumidor, concesion de licencias, proteccion de secretos
indusinales y demes acciones y recursos relacionados con derechos
denvvados de Jos ssuntos amiba indicados y en contra de la compeiencs
desleal, actiones derivadas de [s obtencion o explotacidn de hoencias,
acciones de indemnizacion de penuicios Tambien podra(n) intervenir en
Juicios civiles, comerciales, penales, contencioso-admintstrativos, tutelas
o Juwicios promovidos por el (la) mandente o en

110 ante la entidad competente
mandato los mendatarios amba mencionados
oncihar, cancelar, transigir, comprometer en
mar posesidn de la cosa objete de Lingio y
chos concedidos © en curso de concesion,

ppd¥rados judiciales o extrajudiciales,
Br las sustituciones que hicicren

RGE PA

. = <> NOTARY PUBLIC

T P PO:BOX 6250 UPPER MT GRAVA

ST * " BRISBANE AUSTRALIA Q 4122

. : - PH: 617 07 3343 5511
FAX: 3840 6623

POWER OF ATTORNEY
1 (we), the undersigned mm Haf\ | P_a

ATLANTIS RESOURCES

legal representative(s) of
CORPORATION PTE. LIMITED

an organization existing under the laws of Sin gapore

and 1 present execution of its business activity, domieiled st 5 Shenton
Way, #02-02 UIC Building, Singapore

do hercby grant POWER OF ATTORNEY to DILIA MARIA RODRIGUEZ
D'ALEMAN, wdenufication card No 41 654 882 of Bogota, and tp 20824 and
CLAUDIA LUCIA CARO RAMIREZ, tp 36448, wentification card No
40 017 374 of Tunya, residing in Bogots, Colombia, to sct 1 the order of their
sppomiment m behalf of grantor before any entity, suthonty and/or ratural or
Junidicel person, specially before those Admumistalive, Admausirative-
Contentious, Judieia), arbitration courts, and/or any other, v all matters
concerming the following

A SYSTEM OF UNDERWATER POWER GENERATION

1) To apply, process, obtain and/or register any of the modahiies of [ndustrisl
Property, such as Patents of Invention, Unlity Models, Designs, plan!
varictics, Marks, Slogans, Trede Names and emblems and appellatons of
Ongin, ws well as their renewals, extensions, assignments, changes of name
and/or domicile, agreements and licenses

2) To epply, process, obtain and/or register copynghts of any kind as well as
protection of industrial secrets or know-how

3) To apply, process, obtain und/or register sanitary registrations, operating
authorizations and/or licenses, as well as therr renewals or extensions,
assignments, changes of name and/or domicile, agreements and licenses

4) To bring actions of apposition, observations, claims, reconsideration, appeal
ar legal remedies, canceliations, nullity, protection to the consumer, granting of
licenses, protection of trade secrets and other actions related with nghts
derived from the abave- mentioned matters and against the unfur competition,
actions resulting fram the obtaming or explortation of licenses, recavering
damages actions They can also intervene or participate s Civil, Commenial,
Cnmmmal  or Contenhous-Admmistraive  Trials, the sctions for wiit
mandamus, police achons, 1n actions, lawsutts or htigahions 1rstituted by the
ETentor or Against lim

5) To regster domain names betore the competent entity

6) To the effect of this mandate the above-named proxy are empowered to

concihate, cancel, seitle, submu to arbitration, withdrew and to recerve and
take possession of the litigation related object and waive or renounce the rights
granted or in process of granting, admit the facts of the case

7) To ratify or not the officious agency

8) L (we) hereby appoint the afore mentioned attomeys with powers o recerve
notifications and to designate judicial and extra-pudicial attomeys, substitute
this Power of Attomey and to revoke such substitutions

Granted and signed at W 'ﬂ_\mﬂ .
" day of Mgw of &&Q
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CERTIFICADO NOTARIAL

(Cuando el solicitante ¢s SOCIEDAD)
{Podcres otorgados en El Salvador, Estados Unidos, Mébuco y Venczuela)

Alos chias del mes de de
, el Notano que suscribe DA FE de que

{nombre dc la persona que firma el poder)

mayor de cdad y domiciliado

firmé de su pufio

y letra el documento que antecede
2 Conoce sl (2 &) otorgante y que cste (8) esta legaimente capacitado
para el olorgam:ento
3 El otorgante ha firmado el refendo documento en su caracter
de
de la persona jundica

4 La citada persona junidics con sede en
¢csti  legmimente

constituida, que hienc actualmente

existencia legal y que el acto para el cuzl se ha olorgado estc
poder estd comprendido entre los que constituyen su objeto social

5 E! olorgante Lene cfectivamente Ia representacion que ostenta, que
csta eslepitima y queestd facultado para otorgar este poder

6 lus anteriores certificacianes de los puntos 3, 4 y 5, me constan porquc
he temido & fa viste [os documentos suténticos

<3

NOTARIAL CERTIFICATE

{ When the applicant s s CORPORATION)
(Powers of attorne rz granted in El Salvador, Mexico, U S A and Venczuela)

Ths G: day of ANM&H ol R &
the undersigned Notary CERTIFIES that

LKy WL‘EY

{name of the person who signs the power of attomey)

of legal age and domiciled in m:(g

set his hand on the

foregoing document
2 The grantor is to him personally known and that he/she has legal capacity 1o
exccute the document

3 The graptor hgs gxecuted the forcgong document in his capacity
of_
of the jundical person t W (D(M'n’ﬁﬁ(

Pre LiMviTed

The mentioned  jupidical person  with  place of business
n -
13 duly orgamized, has actual legal existence and that the purposes for which
the power of attorney 15 granted are within the scope of its corporate purposcs

5 The grontor has m f act the referred quality aend that hisher
representation 18" legal ll'ld that he/she 15 empowered to geant thrs power

of antéthey(y: 1Y
& h.av‘fe 0 eular'& ecrtifications 3, 4 and §, on the authen

whmh l‘br suclrpurposé were exh:bmd tome
- "-. f s~ '
Notario Publico ;' -‘{' v A £
N |..‘ ‘. :'l B S ‘
NOTA A continuacion de lo sntenor, ¢l Cénsul de Colombia debe '!-' . "\ » V UL JAMES ANTHONY
autenticar In firms del Notano Publico r QI‘\ Then lhe»(.'e[omb:nﬂ Consm&%wpﬂgﬂdwm
CERTIFICADO NOTARIAL (Cuando e solicitante es "'_‘."‘"‘} e UPPER MT.GRAVATT
INDIVIDUO) NOTARI&L\ cmnncf’l‘% I HeSURASA O 102
|vamm.u3) an T 3343 5511
Alos dias del mes de de 'g:x617 o7 3849 %13
. ¢l Notario que suscnbe DA TE de que
On this day of

(nombre de I persona que firma ¢l poder)

mayor de edad y domiciliado en

fimd en su presencia
el documento que Entccede, conoce sl otorgante y que este £s1A
legalmente capacitado para ¢l otorgamiento

Notano Publico
NOTA A conbnuacitn de lo antenior, el Consul de Colombia debe
autenticar ta firma del Notario Pabhico

Para todos Joa demds pafses el Selior Céosul de Colombia o ante
0 3¢ ptorgue, debe expedir una certifieacién dejando constancia

Iegal de la sociedsd, 1) de que esta cjerce

Beto socinl, y 3) de que s persona o personas que

rRtin facultadas para hacerlo, dejando

o de que fuvo a Ja vista Ins pruebas que acrediten

CONSUL DE COLOMBIA

JUAN PABLO PIEV

OREIl
0 2033

DEL Murs. Wi i.&'loR

the undersigned Notary CERTIFIES that

(name of the persan wha signs the Power of Attomey)

of Jcgal age and domiciled at

signed 1n hig presence the foregoing
document, the grantor 13 to him personally known and that he/she has legal
capucity to execute the document

Notary Public
NOTA Then the Colombian Consul must legalize the signature of the Notary
Pubihic

For all other countries the Colombian Consul or before who it 13 granted
must issue x certiificahon stating 1) the legal existence of the corporation,
2) that the corporate purposes are actually being accomplished , 3) that
the person or persons who graot this Power of Aftorney are empowered to
do it. The Consul will certify also that the documents evideaciag those
eircumstanees were exhibited to um.
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APOSTILLE

(Convention de La Haye du 5 octobie 1961)
i Country Australin

This public Jocument
2 has been signed by George Faul James Anthomy
3 achingin the capacity of  Notary Publhie
4 bewus the seaifstamp of George PJ Anthony, Notary Public,
Queensland. Australia

Cernfied
5 at Queensiand 6 the 27th day af Apri, 2006.
7 by Geofl Kelly Department of Foi eign Affaus and Tiade,

Queensland, Australn

8 No. B0D014%17
0 Seal/Stamp
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., PATENT COOPERATION TREATY

PCT K
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY *
(Chapter I1 of the Patent Cooperation Treaty)

(PCT Atticle 36 and Rule 70)

Applicant's or agent's file reference FOR FURTHER ACTION See Form PCT/IPEA/416 ',
13291PC2-PID )

International application No International filing date (day/month/year) Priority date (da}fmamhooear)
PCFE/AU2005/000779 1 June 2005 1 June 2004 :

International Patent Classification (TPC) or national classification and [PC g :

Int. CL. e

FO3B 13/10 (2006.01) FO3B 13/12 (2006.01) F03B 13/26 (2006.01)

Applicant L. 1,
ATLANTIS RESOURCES CORPORATION PTE LIMITED et al 't z d

{ {This report is the international prehminary examination report, established by this International Preliminary Exammlng

- Authority under Article 35 and transmitted to the applicant according to Article 36. . ¥ :
2. This REPORT consists of a total of 3 sheets, including this cover sheet. ‘ ;
3. This repart is also accompamed by ANNEXES, comprising.

e IZI (sent to the apphcant and to the International Bureau) a total of 2 sheets, as follows:

W

D sheets of the descrlp‘hon, claims and/or drawings which have been amended and are the basis for this report and/or

sheets containing rectifications authorized by this Authority (see Rule 70,16 and Section 607 ofthe
Administrative Instructions). ¢

|:| sheets which supersede earlier sheets, but which this Autharity considers contain an amendment that goes beyond
the, disclosure in the intemational application as filed, as indicated in item 4 of Box No. I and the Supplememal

Box.

b. I__—I (sent to the International Bureau only} a total of (ind:cate type and number of electronic carrier(s)) 'contnlmng
a sequence listing and/or table related thereto, in electronic form only, as indicated in the Supplemental-Box Rr.laung to

Sequence Listing (see Section 802 of the Adminisirative Instructions).

4 This report contains indications relating to the following items,

Box No. I Basis of the report L
Box No. I Priority
Box No 1II Non-establishment of opinion with regerd to novelty, inventive step and industrial apphicability '
Box No. 1V Lack of unity of invention oo

citations and explanations supporting such statement
Box No. V1 Certain documents cited '

Box No. VII Certain defects in the international epphication

D00 0006

BoxNo.V Reasoned statement under Article 35(2) with regard to novelty, inventive step or mdustml lpphcablhty,

BoxNo. VIII  Certain observations on the international application : “
Date of submission of the demend Dato of completion of this report 4
31 March 2006 09 May 2006 S
Name and muiing address of the IPEA/AU Authorized Officer R
AUSTRALIAN PATENT OFFICE ; \;
PO BOX 200, WODEN ACT 2606, AUSTRALIA
E-mail address: pcti@hpaustralia.gov au SARAVANAMUTHU PONNAMPALAM
Fecsimile No  (02) 6285 3929 Telephone No. (02) 6283 2070

Form PCT/IPEA/409 (Cover sheet) (Apil 2005) v
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY Internatianal epptication No, “&
PCT/AU2005/000779 °

Box No. I Basis of the report ",

1  With regard to the language, this report is based on: . E
E The mternational application in the language in which it was filed !

D A transiation of the internationel application mto ., which is li'le-' llnguag[e ofa
translation fumnished for the purposes of. . ] t

D international search (under Rules 12.3(a) and 23.1 (b))

]

|:| publication of the international application (under Rule 12.4(a))

D international preliminary sxamiration (Rules 55.2(a) and/or 55.3(a))

2, With regard to the elements of the international spplication, this report is based on (nplacemem shests whuch have, been
Jurmshed (o the recsrving Office in response to an invitation under Article 14 are referred o in this report o5 "on‘g:mlbv
JSiled"” and are not annexed to this report}; N
D the international application as originally filed/furnished ;

E{] the description; . i
pages 1,2,4-13  as ariginally filedffurnished ' N

g ) pages* 3 received by this Authority on 28 April 2006 with the letter of 28 Aprll 2006, )
b pages*  received by this Authority on  with the letter of i

[X] theclaims: .o

pages 15  as ariginally filed/furmshed v

'y ara - .

pages*  asamended (together with any statoment) under Asticle 19 ' }
puges* 14 received by this Authority on 28 April 2006 with the letter of 28 April 2006
peges*  received by this Authority on  with the lstter of ? =
[X] the drawings ’ "
pages 1-21 s originally filed/fumished R ur

pages*  received by this Authority on  with the letber of .,
pages®  received by this Authority on  with the letter of .

& sequence listing and/or any related table(s) - see Supplemental Box Relatmg to Sequence Listing.

- e SN B &

[]
3. D The amendments have resulted in the cancellstion of.
[[] the description, pages
D the claims, Nos.
\ [[] the drawings, sheets/figs
[] the sequence histing (specify.
[[] any tble(s) related to the sequence listng (specify):

4. D This report has been established as if (some of) the amendments annexed ta this report and listed bclowhad not been
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplunentll Box {Rule
70 2(c))-

~
-’
-
-

-‘-'I ol e s s
O

|___| the description, pages

D the claims, Nos.

[[] the drawings, sheets/figs K
[] the sequence listing (spectfy): !
[:| any table(s) related to the sequence listing (3pecyy): o

s o el
~ e

TR W hm e
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» Y itzm 4 applies, some or all of those sheels may be marked "superseded ©

Form PCT/APEA/409 (Box No. I) (Apnl 2005)
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International appllcmon No.
PCI‘IAUZOOSIOOO779 ‘

BoxNo.V Reasaned statement under Article 35(2) with regard to novelty, inventive step or mdu.ttnll apphcablllty,

citations and explanations supporting such statement

!

1. Statement :
Novelty (N) Claims 1-13 YES .-
Claims 'Nb f
1
Inventive step (IS) Chaims 1-13 'YES ¢
Claums N“O ; i '
3!
Industrial applicability JA)  Claims 1-13 YES ' :
Claims NO
2 Citations and explanations (Rule 70.7) 5 .
4
NOVELTY (N) and INVENTIVE STEP (IS) Yoo
.0
2 A
h A, The documents constituting the closest prior art are: s : '
» HM
(i) GB2214239A ;
(i) FR2474106 A )
(i) DE20312364 U v :;
{ [3
LF)
B. The subject matter of claim 1 differs from these prior art documents in thata plurnl:ty of camnges that

are movable around the track and st least one line member connected to the carriages. Further the line
member is operatively connected power take—off to power the power take-off.

-

C. The distinguishing features of the invention will create less turbulence and hence msultmg in mcreased

efficiency.

¢ L]
+ [

ol
4

' D, Therefore the application satisfies the criteria set forth in PCT Article 33(2-3), coneemmg the novelty

and inventive step of the independent claim 1.

.
P

E. The criteria concerning novelty and inventive step of claims 2-13 are satisfisd becanse these clmms are

dependent on claim 1.

APPLICABILITY

The invenhon defined in claims 1-13 satisfies the criterion set forth in PCT Article 33(4).
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! L
DISCLOSURE OF THE INVENTION

In one form, although it need not be the only or indeed thé
broadest form, the invention resides in an underwater power generation systeEri
comprising: ' ‘1: !

at least one continuous track; ' ';'_t

a plurality of carriages that are movable around sald track; ! ! : '

at least one foll attached to each of the carriages, said foils able to be
driven by a water current; L

-

at least one line member connected to the camiages; o

at least one power take-off operatively connected to said carrlages;:‘; : !
whersin the driven foils cause the camiages to move around said tf.a!ck to

1

1

cause movement of said power take-off, oo
The at least one foil rotates substantially within a plane that is

substantially perpendicular to flow of water current. : !,
The power take-off may be operatively connected to a pump or

generator or the like device. \ ;:
Further features of the present invention will become apparerft'fron%n;

the following detailed description. o
BRIEF DESCRIPTION OF THE DRAWINGS R

To assist in understanding the invention and to enable a ri_erson.'

skiled in the art to put the invention info practical, an embodiment of the. )

invention will be described by way of example only with reference to ﬂ1e;3
accompanying drawings, wherein; £

FIG. 1 shows a top view of -an underwater power gene:rgtiorlff

system according to a first embodiment of the present invention; et a‘ .

FIG. 2 shows front view of the underwater power gene'ratiori‘,

1 g;

system of FIG. 1, e B
FIG. 3 shows a side sectional view of the underwater ;Séwer‘
y |

. dew

generation system of FIG. 1;

FIG. 4 shows a side sectional view of the underwater power
generation system of FIG. 1;

]

oA ———
R o mawr e

FIG. 5 shows a top view of a frack shown in FIG. 1;
FIG. 6 shows a cross-sectional view of the track along the line A-A

.

YEA/AU

S N P *

A he A W N

a® =
W W o wie = b oo wmy wan

> Fear . "7
-

oy

i gy —

&

™

—-—— e o AL



Pl
Fi

10

15

20

25

30

¥
- —ar b “-l

PC‘I‘IAU20051000779
Received 28 April 2006

H e
CLAIMS: '
1. An underwater power generation system comprising:
at least one continuous track;
a plurality of carriages that are movable around said track;
at least one foil attached to each of the camriages, said foils able’ to b'e:
driven by a water current; ' '
at least one line member connected to the camiages:
at least ane power take-off operatively connected to aaid carriages; . ’
wherein the driven foils cause the carriages to move around to cause

movement of said power take-off. ’ :

]

- -

2. The underwater power generation system of claim 1 whereln at least onga: .

foil rotates substantially within a plane that is substantially perpendicular to flow
of water current. '
3. The underwater power generation system of claim 1 wherein the power
take-off is operatively connected to a pump or generator or the like device. ot :
4.  The underwatsr power generation system of claim 1 wherein the tr:ack |§
mounted to a frame. b
5. The underwater power generation system of claim 4 wherein the frame
includes a main cylindrical body, two arcuate arms and track supports. N

}
6. The underwater power generation system of claim 5 wherein each tmclg' !

support includes a frack arm and a track cradle. SRR
7.  The underwater power generation system of claim 1 wherein the track is,
formed from two side track plates, a bottom track plate and two joining plates .
8. The underwater power generation system wherein each foil is fonned'
from two wings and a connection arm. o
9. The underwater power generation system of claim 1 wherein .each!f
carriage is formed from a line support member, at least one top wheel asaembly1
and at least one bottom wheel assembly.

10. The underwater power generation system of claim 1 wherein each forl Is
pivotally mounted to its respective carriage. . ‘ %
11. The underwater power generation system of claim 1 further mcludmg a!
speed increase assembly and at least one pump assembly, both driven by the 1

line member. . !

’
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A

OBJETIVO DE LA TINVENCION

Un objetivo de la invencidén es superar o aliviar
al menos una o mads de las desventajas anteriores o

proporcionarle al consumidor una eleccidn Gtil o comercial.

DESCRIPCION DE LA INVENCION

En una forma, aunque no necesite ser la tnica o
por supuesto la forma mds amplia, la invencién radica en un
sistema subacudtico de generacién de energia que comprende:

al menos una guia de deslizamiento continua;

una pluralidad de <carros gque son movidos
alrededor de la guia de deslizamiento;

al menos una lamina acoplada a cada uno de los
carros, las laminas son capaces de ser impulsadas por una
corriente acuatica;

al menos un miembro 1lineal conectado a los
carros;

al menos una toma de energia operativamente
conectada a dichos carros;

en donde las hojas o laéminas impulsadas provocan
que los carros se muevan alrededor de la guia de
deslizamiento para provocar el movimiento de dicha toma de

energia.

oo



&5~
REIVINDICACIONES
1. Un sistema subacuvadtico de generacidén de

energia, caracterizado porque comprende:

al menos una guia de deslizamiento continua;

una pluralidad de carros gque son movibles
alrededor de la guia de deslizamiento;

al menos una lamina o chapa acoplada a cada uno
de los carros, las laminas son capaces de ser impulsadas
por una corriente acuatica;

al menos un miembro lineal conectado a los
carros;

al menos una toma de energia operativamente
conectada a dichos carros;

en donde las l&minas impulsadas provocan que los
carros se muevan alrededor de para provocar el movimiento

de dicha toma de energia.

2. El sistema subacudtico de generacién de
energia de conformidad con la reivindicacién 1,
caracterizado porque al menocs una léamina gira
sustanclalmente dentro de un plano que estéd sustancialmente

perpendicular al flujo de la corriente de agua.
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Tha damanud must b filed directly with the comptient Internatiomal Preluninary Examning Awilxrity or, if two or mors Authonties are competent,

with the ane chaven by the apphicant  The fill riame or two-lefier cade of thai Axuthorty may be indated by the applicant on the kina below.
PEA/ AU

. N
PCT CHAPTER II

DEMAND :

1
under Article 31 of the Patent Cooperation : '
The undersigned requests that the international application specificd below be the subject of
intemational preliminary exarnination locﬂng to the Patent Cooperation Treaty.

For Intermational Prekminary Examining Authority usc only .
Ay
Ident:fication of IPEA l Dais of receipt of DEMAND ‘
BoxNo.I IDENTIFICATION OF THE INTERNATIONAL AFPLICATION q%’gg’;‘;gﬂjgl’ reforence .,
Intematione] apphcatzon No Intemational filing date (dawmanth/year) (Earliest} Prionity dale (dawmaonth/eor)
¢ ) | PCTIAU2005/000779 1 JUNE 2005 1JUNE 2004
Title of mvention .
A SYSTEM OF UNDERWATER POWER GENERATION “
BoxNo.lI AFPLICANT(S)
Name and address: _mmﬁﬂ:i'-f&?m me Telephone No. _ ;'
ATLANTIS RESOURCES CORPORATION PTE LIMITED |Facsamie No. T
5 Shenton Way 5
#2-02 UIC Building Teleprinter No. 1.
SINGAPORE - ‘\
Applicant’s registration No. with the Office
State (Ihat 15, couniry) of nationality: State (that &s, country) of residence; .
SG SG . '
Name sod address:; (Fanuly ree folowad by given name, Jor o lsgal ity ful o] degrasban. The axddress must inclade possd cods and e of coxemry)
Y PERRY, Michael, David I
2 Neill Street . b
LAWRENCE, New South Wales 2460 .,
Australia .
State {that rs, country} of nationality: State {that &y, country) of residence
AU AU
Name and address  (Fawnly nams fillowed by grven mane; for 2 legal entiy, fidl afficial designotion, The address must incliuds posial cods and namne of cowniry)
GILMORE, Duncan, Bariiett * i
16 Coreall Avenue . ) 3
SAMFORD, Queensland 4520 . H )
Australla . :
State (that I, cormiry) of nationality: State (rhat ks, counmry) of residence, \ l
AU ' :
: 1
EI Further applicants are indicated on a continuation sheet. . t ' f
i

i
Form PCT/IPEA/401 (first sheet) (Fanuary 2004) Sas Notas to the demand form
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Z Iaternational application No.  *
ShestNo. > PCT/AU2005/000779
Continuation of Box No. I1 APPLICANT(S) ' '
Frone of the following sub-bazey is used, ihus sheet should not be included in tha demand W 1:

Name and address: (Fanuly nome foliowed by grvan nome; for a lgal eanty, fidl qfficl desgranon. Tbaﬂulwhhﬁwuﬁdmdmm)
HOPE, Raymond, Lindsay '

My

——r

17 Chelva Sireet i
WISHART, Queensland 4122 .,
Australta , ! :
b
ot
i
Stato (that &, country) of nationality Stte (that s, country) of residence: 2 !
AU AU 'ou
Name and address: (Favly nome followed by given name; for o kegal entiy full officicd desigration maﬂwmmpmﬂaﬂdmdmm.' )
CAMPBELL, Gary, James :
182 Tanglewood Road i
LAWRENCE, New South Wales 2460 v
Australia ] i :
Lt
State (that 13, country) of nationality. State (that &s, country) of residence: N
AU AU !

Name and address: {Reontly nome fllowed by given name; for & lged entily, fdl official designation. The akiess maut Includs pasiad cods and nans of )

KRUGER, Meliasa, Louise

i

-

1.

15 Princeton Street Yoo
KENMORE, Queensland 4069 - b
Australia Lo
Y
! iy

[
) :

State (that Is, counury] of nationality- State. (that s, coumtry) of residence N .
AU AU it

Name and address; (Romly nome ollowed by given noosa, for o leged aniy, il officd dengratons Tbaﬁmnwmh&pmimb-dmd'm

KEATING, Carmen Patricia ¢
6/231 Vulture Street -4
SOUTH BRISBANE, Queensland 4101 " *;
Australia ’ B
Y
Stete {that bs, comiry) of nutionality: State (that s, coundry) of residence: : .
AU AU 1

D Further epplicants are ind(cated on another contnuabion sheet, " |

Form PCT/IPEA/401 (continuation sheet) (January 2004) See Notes to the demand form
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3 [ntemations! epplicationNo '
SheetNo. T. PCT/AU2005/000779 -

Box No, II1 AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

a [
| —-—

- Trama &

The following pereon s~ (3] agent [7] common cepresentativ
and E bas bezn appointed carlier and represents the applicant(s) also for international preliminery exsmunaton
El is hereby appointed and any earlier appomtment of (an) agent(s)/common roprescntative 1s hereby revoked, r '

] haraby agromu:d. specifically for the procedure before the [nternational Preliminary Examuung Authority, in lddmon to
ve appoinied earlier

- nunp

a Ti 0

e L A et s [Tt 5. !
FISHER ADAMS KELLY Fzcamite No. . X
Leve) 29 Comalco Place +732210597 i

12 Creek Street Teleprinter No. P
BRISBANE, Quesnsland 4000 )
Australla Agentsregistation Mo, with the Office |

pdavis@fak.com.au

spaco above 15 used instead to indicate a special addresy to which correspondence should be sent.

] 4w

Address for correspondence: Mark tus check-box where no sgent or common represcatative 1shas been appointed and the

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

1. The applicant wishes the intemational preliminary examination to start on the basis oft .
[X] the mtemational application ss originally filed .
the description D asongnelly filed

[X] es amended under Article 34 " L

+
Statement concerningamendmants:* o i
:‘

the claims [[] wsonginally filed .
E a3 amended under Article 19 (together with any sccompanying statement) -
E as ameaded under Articlo 34 . .

5
the drawings D a5 originally filed ; :
[[] esemended under Articla 34 e
2, |:| The applicant wishes amy amendment to the claims under Article 19 to be considered as reversed . i.
3. icent wishes the start of the international prelimi examination t& be postponed untll the ex, muon ol’ the
gppllugllc time limit under Rulo 69.1(d) pretiminary postp ?
4, D tllcnnt y wishes the international preliminary examination to start earlisr then at the expiration’ of the
applicable time limit undﬂ'kula Sdiur 1{n), ;

*  Where no check-box is marked, international preluminary examinapon will start on the basis of the intenationel application
as odsn:‘lg filed or, where a capy of amendments to the claims under Article 19 and/or emendments of the intemational application
e 34 are received by the [otermational Preliminary Examining Authority before it has begun to draw up e wnm upmmn

or the internationsl prefiminary examination report, as so amended \ ' 1

Langasage for the purposes of internationsl preliminary examination: ENGLISH ............. . _— ..
[g] which s the language in which the intemational application was flled. :
D which is the lenguage of a translation furnished for the purposes of intemational search,
[T] which is the language of publication of the :nternational application. :
D which 15 the language of the translation (to be) furnished for the purposes of international prelimmary examination

Box No.V ELECTION OF STATES o

The flling of this demand constitutes the election of all Contracting States which are demgnated and ars bound by Cl;lptcr Ilrn'fthe
PCT .
Form PCT/IPEA/401 (second sheet) (January 2004) See Notes to the dem:ndﬁrm
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N International epplication No. .

ShestNo. ... PCT/AU2005/000779 : |

BoxNo.VI CHECK LIST ¢
The demand it accompanied by the following elements, o the language referred to m For Intornationel Preliminary *
Box No. 1V, for the purposes of ntemational preliminary exemination: Examining Authonty use only
recesved ot recesved

1 translation of mternational application sheets O 0
2. amendments under Aticte 34 sheets | 'E] i

3. copy (or, where required, translation) of : l

emandments under Article 19 sheets O (| ‘

4. copy (o, where required, translation) of o |

statement under Arficle 19 sheets O L]

l [

5. letier sheets | O

4

6. other pectfy) sheets J O v

-y

The demand is also accompanied by the item(s) merked below:
1.58] feecalculation sheet 5.[] statement explaining lack of signature

P

2.[] origimnal scparate power of attomey 6.[[] sequence listing in computer readable form. : :

3 [[] orignel general power of attomey 7. tables in computer readable form related wa' i

4 [] copy of general pawer of attorney, soquence listing i ! :
reference number, if any: 8.1 other (speczfiy: ' !.

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE : .

Nexdt fo earlt signatere. mﬂlmd&mmﬂhmﬂwhwﬁhm@ﬁﬂmﬂyﬂmﬁmﬂmnﬂmﬂlm

ATLANTIS ENERGY LIMITED et al ' ;

By their Patent Attorneys .
' 1]
FISHER ADAMS KELLY T
. h ] ;
o i
PAUL J DAVIS C
Registered Patent Attomey '
1
For Internetional Prelunmary Exemiming Authority use only
| Dateof actual receipt of DEMAND, It
2. Adjusted date of receipt of demand due R
10 CORRECTIONS under Ruls 60,1(b): ‘ ) y
3. D ‘The date of receipt of the demand is AFTER the 6. D The date of reccipt of the demand lsAF'IERthe
explration of 19 monﬂ'ls from the priority date and expiration ofthe time hmitunder Rule 544z 1{a) lnd
item 4 or 5, below, does not apply, tem 7 or 8, below, docs not apply. J
- {
[T] Theepplicant has been informed accordingly. 7- ] Thedstzafrecelptofth domand s WITHIN thetime
limit under Rule 54bis 1(a) as extended by virtue of
4 D The date of receiptofthe demand 1s WITHIN the time Rule 80.3. ' I
himit of 19 months from the priority date as extended ! i
by virtue of Rule 80.5 8. D Although th: a'I:e of n;enlpt ofthe dem;:gu Tﬁrm
5 Although the datc of recel tofﬂmdmmdisaﬂu'me expiretton of the tume limit under Rule 345/, 1(n),
delay in arrival quCUSBmeuantmmu )
For Interational Burosu uss only it
4 ¥
Demand received from IPEA on: K * i
i
Form PCT/APEA/401 (last sheet) (January 2004) See Notes to the dcm:ud  form
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CHAPTER I

PCT H

FEE CALCULATION SHEET S

Annex to the Demand }

— For Intemational Preliminary Examining Autharty use orily i —

mohcauonNo  PCT/AU2005/000779 ‘

licant’s or agent’ ¥ ’
eretemnce  13291PC2-PJD Du samp ot P2 —

Applicant i

ATLANTIS ENERGY LIMITED et aj . .

vy

1‘. L]
CALCULATION OF PRESCRIBED FEES C

Y

1 Preliminary examinationfee .o eev oo 2t L 550.00 rP—‘ . >

. ! :

ot e for e o g

Where the applicant Iz (ar all " §:

handiing fee)

3 Total of preseribed fecs
Add the amounts entered at P and H

appiicanis
entitled, the amount to be ml‘emd al H w 25’6 qf rllc L

205.00 [# | )

755.00 '

and enter total 1n the TOTAL box .. .... :
TOTAL 1 N
! !
MODE OF PAYMENT .
eoox
authorization to charge deposit cash i
D account mththell’l!f{ez below) D ;i
B e Ee— o
D postal money order D coupons : .
[J benkdnn [ other gpeess '

1
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT ’ \
{Thir mode of payment may not ba available at all IPEAs) o 1,
IPEA/ : e
: i
] Authonzation to charge the iotal fees indicated above. Deposit Account Ne ;
[O (M chect-baxmay be marked onlyf the conditions for Date:
daponitaceounss of the IP EA so permit) Authorzation to
charge any deficiency or creditany overpayment inthe Name: i
total fees indicated abave. B
Sigoanure, S
34
Form PCT/IPEA/401 (Annex) (Tanuary 2004) See Notes io the fee cnlcuhm;n shoet
i
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PATENT COOPERATION TREATY .

"

PCT o

INTERNATIONAL SEARCH REPORT S

(PCT Article 18 and Rules 43 and 44) LN

Applicant's or agent's file reftrence FOR FURTHER sec Form PCTVISA/Z220 +

13291PC2\-PJD ACTION as well as, where applicable, item 5 beilﬂ'w 1;
Internationa! application No. Interrational filng data @apinonth/vear) (Barlicat) Priority Dato (da;gé.wm?ar)

PCT/AU20605/000779 I 1 June 2005 1 June 2004 Y .

Applicant
ATLANTIS ENERGY LIMITED et al

P Y I,

This international search report has been prepared by this Intemational Saarching Authority and {5 transmitted to the lpplicm ucordmg o

Article 18, A copy is belng trunemitted to the International Burean Y
This international search report consists of 8 total of 4 sheets, oo
|:, I it i9 also accompanied by a copy of each prior art document cited in this report -,

L Bagis of the report

t )

-~

With regard to the language, the intemational search was earmied out on the basls of the fnteroational application in the fanguage In which
1t was filed, unless otherwise indicated under this tem -

The International search was carried out on the basis of a translation of the intemational application ﬁ:mulwd 1o this
Authority (Rule 23.1¢b)). .

b, D With regard to any aucleotide and/or amtne acid sequence disclosed in the international application, ses Box No 1 : '

2 D Certain clalms were found unsearchable (See Box No. Il) f .
3, D Unity of inveation is lacking (See Box No HI)

¢ Withregard to the titls,

IE the text is approved as submitted by the applicant .
D the text has been established by this Autharity to read as follows

P
. B® 2wy o=

A WL, W e

5. With regard fo the abstract,

-~ s A

e h b e e L
em e b

Ll

D the text ls approved as submrited by the applicant, ;

the text has been established, acoording to Rule 38.2(b), by this Authority as it appears in Box No. [V The |pplu=m mny wlthin
one month from the date of mailing of this intemational search report, submit comments to this Authonty. ;

6 With regard to the drawings,

8.  the figure of the drawings 1o be published with the abstract is Figure No 2 ' '
E(] as suggested by the applicant, ' 0

D as selected by this Authority, because the applicant failed to suggest a figure.

A -

-t -

[] ‘s seiceted by this Authority, becmuse s figure better chasacterizes the lnveation

b || nonc of the figures 1 to bo published wth the sbstract

-a

Porm PCT/ISA/210 (first sheet} (January 2004)
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INTERNATIONAL SEARCH REPORT

4
f

P
. a3
!

International application No,
]
PCT/AU2005/000779

Box No, IV Text of the Abstract (Continuation of item 5 of the first sheet)

4
+

hence cause movement of said line member to power said power take-off.

An underwater power generation system (10) comprising at least one continuous irack (30). a plurality of camnges
(60) that are movable around s=id track, at least one foil (40) attached to each of the carriages, said foils ‘able o be
driven by a water current; at least one line member connected to the carviages; at least one power take-off (50)
operatively connected to said line member; wherein the driven foils cause the carriages to move around said track and
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According to International Patent Classification (IPC) or to both national classification and [PC

" INTERNATIONAL SEARCH REPORT International app!icatléﬂ No.
PcrlAuzowoo(mg
A CLASSIFICATION OF SUBJECT MATTER o
Int.CL%  F03B 13/10, 13/12, 13726 E

L -~
-

B.

FIELDS SEARCHED

+ Al =~ -

Minimum documentation searched (classification system followed by classification symbols) - v

Documentatlon searched other than minimum documentation to the extent that such documents are included in the fislds searched : H

Blectronic data base consulted during the international search (rame of data base and, where practicable, scarch terms used) .

DWPI, F03B 13/10, £3/12, 13726, 9400, 13/00, 17/00 E02B 9/08, 9/02, key wards PADDLE+, BLAD+, PERPENDICH, TRANSVERS+
CURRBNTH+, FLOW+, RIVER+, STREAM+, WATER+, OCEAN+, STREAM+, POWER+, TURBIN+, ELECTRICITY+, GBNBRAT+
UNDERWATER+, BELT+,CONVEY+, CHAIN+, ENDLESS+

but Iater than the prionity date clarmed

C. DOCUMENTS CONSIDERED TO BE RELEVANT ’ s ;
Category* | Cltation of document, with indication, where apprapriate, of the relevant passages Rel;e:mnt to
, claim No
T L
LI e
GB 2214239 A (MORGAN) 31 August 1989 B
A Whoie document 1-13
FR 2474106 A (GARIDEL) 24 July 1981 i
A Whole document l-;-13
DE 20312364 U (IWANEK) 9 October 2003 o
A Whole document L B9 &
i
[ ] Further documents are fisted in the continuation of Box C [X] Sec patent family ennox  °»
*  Speoul categones of clted documents " 1
"A" docameat defining the genersl state of the art which » *T* ilaler docament published after the intemational filing date or prionity dere and nat in
not considered to be of particular relevance conflict with the application but cited to understand the nmclplc or |||u|y
underhng the snvention
®  earher application or patent but published an or after the “X*  document of partoulsr relevance; the claimed invention cannot bu mui:rd novel
wnternabona! filing date or cannot be considered to mvolve an inventrve sicp when the decument i taken
I ¥
"L* document which may throw doubts on preority elaim{s) b :ﬁm of partreular relevanée, the claimed invention cannot be cnnll!nd o
or which Is oited to establish the publication date of involve an nventive siep when the documesnt is cambaned with one or mire other
another citation or other specul reason (as :pnenl'lad_) such documents, such combinatian being obvious to & person sl.ulld in the art
"0 :xl:: :f::nn; to an orul duclosure, use, exhubitan w 4 t evember of the sme patent fumlly p
“P*  document published prior to the international fling date !

Date of the actual completion of the Intemational search
12 July 2005

Date of mailmg of the international scarch report

21 JUL 2005

- el
nr m=

-y
. .

Name and maifing sddress of the ISAJAU

AUSTRALIAN PATENT OFFICE

PO BOX 200, WODEN ACT 2606, AUSTRALIA
E-mall address. pet@ipaustralia pov au

Facsimile No. (02) 6285 3929

Authorized officer

[P
- e em

SARAVANAMUTHU PONNAMPALAM
Telephone No - (02) 6283 2070

Formn PCT/ISA/210 (second sheet) (January 2004)
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AT
' INTERNATIONAL SEARCH REPORT International spplication No.
Information on patent family members PCI‘IAUZGOSI!IW’J@
This Annex lists the known "A" publication level patent family members relntmg to the patent documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these part:culars
which are merely given for the purpose of informatian.
Patent Document Clited in Patent Family Member :
Search Report oo
GB 2214239 IN 171965 ’ .
FR 2474106 NONE g
DE 20312364 NONRB
) {1
Due to data integration issues this family listing may not include 10 digit Australian applications filed since I;&uy,2001.
END OF ANNEX
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From the: ’ " 1

' PATENT COOPERATION TREATY

. ey
- e

INTERNATIONAL SEARCHING AUTHORITY o
o PCT . ..
| Fahes Adaru Kelly R

gnfsgxqggm 4001 WRITTEN OPINION OF THE  {:
INTERNATIONAL SBEARCHING AUTHORITY

—:—,;',71’57_—“ ' T

| REGE EIVE (PCT Rule 43bis.1)’ "\

"5 i 73 _ d L

\ ______ sy 11 JUL 00 a

Applicants or agents filc reference =" | FOR FURTHER ACTION :

13291PC2-PID Secpagnh2below i 1,

Inmmational application No, Intemanona) filing date (dawmonth/vaar) Priority date (daywimonthfyear) '

PCT/AU2005/000779 1 June 2005 1 Juno 2004 S

International Patent Classification (IPC) or both national classification and IPC .

Int.CL.7  F03B 13/10, 13/12, 13726 ooon

{ J)‘pll'unl ..
ATLANTIS ENERGY LIMITED et al V!

1. This opinion contains indications relating to the following ftems: . '
[X] BoxNo.1 Basis of the opinion ; “
[] BoxNo.nt  Priority ' N
D Box No, LI Non-establishment of oplnion with regard to novelty, inventive step and Industnial applicability ; .
D BaxNo. IV Lack of unity of invention H K . .
IE BoxNo V Reasoned statement under Rule 435is 1(z)(1) with regard to novelty, inventive step or industrial appllabll:t'y;

citations and explenstions supporting such stetcment !
{ ] BoxNo VI Certan documents erted ST
D BoxNo, VLI  Certain defects in the intcrnational application LBl
[[] BoxNo VIl  Certain observarions on the International apphication : §:
. FURTHER ACTION ;'

If a demand for intemnational prelimmary exemination is mede, this opinion will be considered to be s wntten opinion of the International
Proliminary Examuning Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other than this ane to
be the IPEA nnd the chosen IPEA hes notificd the Intcrnational Burean under Rule 66 15is(b) that written opinions of this !.ntemlliom]
Searching Authority will not be so considered. '

If this opinion is, as provided above, conmdered (o be a wnitien opinion of the IPEA, the applicant is invited to submit to the I‘PEA )
writien reply together, where BppropRalc, with smendments, bofore the expiration of 3 months from the dats of mailing of Form |
PCT/ISA220 or before the expiralion of 22 months from the priority date, whichever expires later.

For further options, see Form PCTASAZLL0 ) .

3. For further deiails, see notes to Form PCT/1SA/220

Name and mailing address of the IPEA/AU
AUSTRALIAN PATENT QFFICE
PO BOX 200, WODEN ACT 2606, AUSTRALIA

E-muil address® pot@ipaustralia.gov.ay
Facsimile No (02) 6285 3929

Authorized Officer

SARAVANAMUTHU PONNAMPALAM
Telephono No (02) 6283 2070

Form PCT/ISA/237 (Cover sheet) (January 2004)
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WRITTEN OPINION OF THE International epplication No.
INTERNATIONAL SEARCHING AUTHORITY . :,
rcmvzoosmoovis
Box No. [ Basis of the opinion .

.
1
2

3

4.

With regerd to the language, this opinion has been established an the basis of the internationa! application i in the Ianguage in
which it was filed, unless otherwiss indicated under this item. {

[C] Tnis opinion has been eatablished on the basis of a translation from the original language into

the following [anguage » which is the language of a translation furnished for the purposes of '
international search (under Rules 12.3 and 23.1(b)).

l
.

With regard to any nueleotide and/or amino acid sequence disclosed in the international application and neceswy'w the

claimed invention, thiz opinion has been established on the basis of: '

o

a. type of materal ot
D a sequence listing .
[[] tables) reaed to the sequencs listing |

b format of materal

-~
- e
.- .

oy

A

[] in written format
D In computer roadable form
¢ time of filing/fumishing .,

P A ATW g
..

—— s AmARE w

D contained in the international application us filed.
[:] filed together with the International epplication in computer readable form.
[[] fumished subsequently to this Authority for the purpases of search.

'I.-q. - wp v
-

L__l In addition, in the case that mare than one version or copy of a sequence listing and/or table relating thereto has been

filed or furnished, the required statements that the information in the subsequent or additional copies Is ldmtiul 1o that
in the epplication as filed or does not go beyond the application as filed, as appropriate, were furnished. i

Additional comments: i
;‘l
: {;
. v
. 1
R
‘1 1}
t :!
-
L] l‘
.
) ¥
ti
g t
vl
A ‘s !
. i
1

— -
——

’ A

Form PCT/ISA/237 (Box No. 1y (January 2004)
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WRITTEN OPINION OF THE Intamational ap'p[latioq No.
INTERNATIONAL SEARCHING AUTHORITY cal { !
PC'I'IAUZGIJSIIIM‘I79

BoxNo.V Reasoned statement under Rule 435£0.1(a)(l) with regard to novelty, Inventive atep or Industrial 3 :
applicabllity; cltations and explanations supporting such statement

=
1. Statement , ' { ; '
Novehty (N) Claims 1-13 ves %
Claims NO |
Inventive step (IS) Claims 1-13 ves
Claims Ni) e
Industrial applicability (IA) ~ Clatms 1-13 YEs .
Claims NO %
.t
2, Caations and explanations: SR
| v STE S
{) ‘ |
A The documents constituting the closest prior art are: . - i E
A b
() GB2214239A ' 'gf
(i) FR2474106 A i

4
(i) DE20312364U S

e
- e

LY

L)
|t

B. The subject matter of claim 1 differs from these prior art documents in thata plurahty of cl.rnagec that
are movable around the track and at least one Jline member connected to the carriages. Further the line

member is operatively connected power take-offto power the power take-off. ,
' t
C. The distinguishing features of the invention will create less turbulence and hence resultmg i mcreased
efficiency. ;
1
¢ o

D. Therefore the application satisfies the criteria set forth in PCT Article 33(2-3), concerning the novelty
and inventive step of the independent claim 1.
l h]

E. The criteria cancerning novelty and inventive step of claims 2-13 are satisfied because these clmms are
dependent on claim 1.

L] v .

T AT S W
- maa.

5
DUS : APPL] IA ;

LD IO S

AR

The invention defined in claims 1-13 satisfies the criterion set forth in PCT Article 33(4).

At = ke

Form PCTAISA/237 (Box No. V) (Janvary 2004)
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PATENT COOPERATION TREATY .

'i‘l
|

*
-

From tha INTERNATIONAL BUREAU  *

PCT To: T , : ‘
NOTIFICATION OF THE RECORDING B
OF A CHANGE FISHER ADAMS KELLY . .
Level 13 AMP Place S T
{PCT Rule 92bis.1 and 10 Eagle Strest LAY
Administrative instructions, Section 422) BRISBANE, QLD 4000 S
Australla ; " )
Date of mailing (day/month/year) : }4
16 March 2006 (16.03.2006) ' s
Agpplicant’s or agent's fils referonce ’ . !
] tmtarnational spplication No. intornationsl ling dats {day/month/yesr) - <
{7 PCT/AU2006/000779 01 June 2005 (01.06.2005) ' .! f C
1. The following indications sppeared on recard conceming" .
the appl 1 he he oo sntative
Eﬂ & appllicant D the invenmor D tha agent D tl oummor:opmon-utve:’
Name and Address State of Natioha Ity State of Rlliderllea_
JS\TH!\I;IEIS ENERGY LIMITED AU AU
u -
221 River Street Velaphane No. '
MACLEAN, NSW 2463 'R T
Australia [ Facsimile No. T
Jr
Teleprinter No. h '
L] l '
[

2. The Intemstional Bureau hareby notifles the applicant that the following change has been recorded conceming: 1,
E(] the parson I:I the name D the address D tha nationality D the rasldcnee

Name end Address Stute of Nationalty State of-ﬂulde'rwu
v ATLANTIS RESOURCES CORPORATION PTE | SG SG° ¢
5 Shenton Wnr Telephana Na. i
#2-02 UIC Building 4 3
Singapore " Facaimils No. )
Singapore . T}
Teleprinter No. -

3. Further observations, if necessary: '

4. A copy of this notsfication has been gent to:

IZI tha receiving Office El the designated Offices concerned . i
D the [nternationa! Searching Authonity D the elected Offices conocermed .
E] tha International Preliminary Examining Authority D ather: '
1
Tha Intemational Bureau of WIPO Authorized afficer SN ,
34, chamin dae Colombating Diana NISSEN {Fax 338 827 0)
1211 Ganeva 20, Switzeriand v }
Faosimils No. (41:22) 338 87.40 Telephons No. (41-22) 338 8064 { I
Form PCTAR/308 (March 1894) , + DODB92156D I
[
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o o
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13201PC2-PID ‘
115 oy
PCT REQUEST .
Original (for BUBMISBION ) . ..
[] For recalving Office use only ! : i
04  |intemational Application No B
02 [Internabonal Filing Date L
. '}
[X] Nama of recelving Offica and *PCT ' '3
intermational Application® e
— I E‘ '
04 IForm PCT/ROMO1 PCT Requost y oo
041  |Prepared Using PCT-8AFE [EAEBY mode] N ' 5
Verasion 3.50 (Build 0002.163) oo
0-5 Petition .t
The undarsigned requests that the K +
prosent irtermatanal applicafion be f
! proceasad according to the Patent
' Cooperation Treaty '
o6 :‘::l‘x:'ﬂ) Offica (specified bythe [Augtralian Patent Office (RO/AU) .
07  |Applicant’s or egent's file reference |13291PC2-PJD . .
! Titfs of Inventlon A SYSTEM OF UNDERWATER POWER GENERATION ., '
[[; [Applicant n v 1
I |This pareon le applicant only 'l
2 |Appilcant for all designated States except UB i
4 Namo ATLANTIS ENERGY LIMITED .
5 |Addreas Suite 16 oot
221 River Street : '
[MACLEAN, New South Walea 2463
Australia !
16 [Stats of nationallty AT
7z State of remdence AU y )
\ 7] plicant andior Inventor , '
MF1-1  [This person la applicant and inveator A
12  |Apphoant for US only ' i
li-14  (Name (LAST, First) PERRY, Michael, David s
NH1-5  [Address 2 Neill Street .
LAWRENCE, New South Wales 2460
Australia ) .
1i-1-6  [State of natlonality F‘“ LA
I-1-7  |State of residence Ay o

o — A Y -



P

13201PC2-PJD i

225 ‘1

PCT REQUEST o

Original {for SUBMISSION ) : .

u=2 and/ar inventar : \
m-2-1 person Is applicant and inventor RS R
22  |{Applcant for U8 only oo

W24  {Name (LAST, Firet) GILMORE, Duncan, Bartlett oM

-2-6 |Address 16 Corella Avenue T vl

SAMFORD, Queensland 4520 : o

Auatralia A

N-2-6 |Stats of nationalty AU ;, x

H-27  |State of residence AD ! T

m3 v

1131 applicant and inventor by

m-3-2 ug only ' t, !'

n-a-4 BOPE, Raymond, Lindsay : '?'

nas 17 Chelva Street oo

SHART, Queensland 4122 oo

uatralia Y

38 s} : o
IN-a-7 U -; .
4  {AppRcant andlor lnventor T

fi-4-1  [Ths person = applicant and inventor ik X

4-2 |Applicant for US only i i,

M-4-4 [Name (LAST, First) CAMPBELL, Gary James ’a: '

N4-6  (Address 192 Tanglewood Road } Y

LAWRENCE, New South Wales 2460 { :

Australia ; ot

fI-4-8  |State of nationallty AT } ;i
[4-7  [Stats of residence AD i

n-s Applicant and/or inventer - "

W-5-1 |This parsonts applicant and inventor ¢ ﬂ:

I-5-2  |AppEcant for US only by :i

iil-6-4 |Neme (LAST, First) KRUGER, Maligsa, Louige . i:
55 [Address 15 Princeton Street ; ¢ '

KENMORE, Queensland 4069 L '

Auptralia .4

58  [State of nationalty AT PR

HI5-7  [State of reakdence AT I 3

F tl
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13291PC2-PID i
3/5
PCT REQUEST .
Original (for SUBMISSION } A
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* An underwater power generation system comprising at least one continuous track; a plurality of ca -rrlagea that are
movable around said track; at least one foll attached to each of the carriages, said foils able to be driven by a wat
Ly

--g-

(] - l !
current; at least ane line member connected to the carrlages; at least one power take-off operatively connected to
sald line member, whereln the driven foils cause the carrlages to move around said track and hence cauae
movement of said line member to power said power take-off.
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION [] MODELO DE UTILIDAD [ }
4 Indicacién de que se solicita la concesién de una patente []
4 Datos de identificacion del solicitante o de la persona que presenta la solicitud [ ]
@ Descripcion de la invencion [1]
4 Dibujos de ser estos pertinentes []
4 Comprobante de pago de las tasas establecidas []
COMPLETA [ ] INCOMPLETA [ ]

DISENO INDUSTRIAL [ ]

€ Indicacion de que se solicita el registro de Disefio Industrial [ ]

€ Datos de identificacién del solicitante o de ia persona que presenta la solicitud [ ]

¢ Representacion grafica y fotografica del Disefio Industrial o muestra del []
material que incorpora el disefio

¢ Comprobante de pago de las tasas establecidas [ ]

COMPLETA [ } INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ ]

¥ indicaci6n de que se solicita el registro de un Esquema de Trazado [
€ Datos de identificacién del solicitante o de la persona que presenta la solicitud [
€ Representacion gréfica del esquema trazado [
€ Comprobante de pago de las tasas establecidas [

COMPLETA [ ] INCOMPLETA [

[T ]

[

Firma Responsable

Fecha Carrera 13 No. 27-00 Piso 5,7y 10
Conmutador: 3 82 08 40
Fax: 350 52 20
E-mail: info@@slc gov.co
WWW,SIC.Qov.CO
Bogotd, D.C., Colombia




REPUBLICA DE COLOMBIA /lll‘q
SUPERINTENDENCIA DE INDUSTRIA Y COMERCI

Bogotad,
2020

Doctor (a)

RODRIGUEZ DILIA MARIA

Apoderado (a) y/o Representante de

ATLANTIS RESOURCES CORPORATION PTE. LIMITED.

REFERENCIA Radicacién No. 6 123110
Solicitud internacional PCT/AU2005/000779
Fecha inicio fase nacional 01/01/2007

Tramite 11
Evento 379
Actuacidn 413
Oficio No. I P 33

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisitn 486 de la Comipién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La 8olicitud no contiene 1la copia del documento en que consta la cesién del
derecho a 1la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisibén 486.

En cumplimiento de 1lo dispuestoc por el articulo 39 de la Decisién 486, se le
requiere para que dentro del término de dos meses sgigulentes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerari abandonada y perderi su prelacibn.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo guintp~del titulo primero de la Circular Unica No.10 de 2001.

antgrior _r ﬁﬁi imiento fue notificado por fijacién en 1lista de
fecha Zg E W’
adpall




