(12) (19) (CA) Dem ande-Application

O P I C ..}‘;‘_ \ ‘,:.,'::. :f“ C I P O
, R N
(OFFICE DE LA PROPRIETE R T RN N (CANADIAN INTELLECTUAL
INTELLECTUELLE DU CANADA } PrROPERTY OFFICE 2 303 076
\ (21) (Al) 4y ’

(72) REGO ESPINOZA, ISMAEL, MX

86) 1997/09/11
87) 1999/03/18

(72) REGO GARCIA DE ALBA, LUIS FELIPE, MX

(71) REGO ESPINOZA, ISMAEL, MX

(71) REGO GARCIA DE ALBA, LUIS FELIPE, MX

1) Int.C1.” F16D 31/02, FO3B 13/10, FO4B 17/00

54y MACHINE DE PRODUCTION D’ENERGIE CINETIQUE
54y MACHINE FOR PRODUCING KINETIC ENERGY

(57) L invention concerne une machine permettant de
produire de 1’€nergie cinetique a partir des vagues de la
mer, qui1 comprend un flotteur (1), un cable allonge (2),
une pompe hydraulique motrice et d’aspiration (3)
presentant un orifice cylindrique; un port en lourd (4). Le
flotteur (1) est fix¢ a une extremite du cable (2) qui
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(57) A machine for producing kinetic energy from sea
waves comprising a floater (1), an elongated cable (2), a
suctioning and 1mpelling hydraulic pump (3), with a
cylinder orifice; a deadweight (4). The floater (1) 1s
fastened to an end of the cable (2) that passes through
the orifice of the hydraulic pump (3) anchored to the
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traverse 1’orifice de la pompe hydraulique (3) ancrée au
port en lourd (4); un réservoir €lévateur (6) congu pour le
stockage d’eau de mer place sur une ¢levation naturelle
du terrain; un tuyau allonge (5) reli¢ par la premicre
extrémite a la pompe (3) et par la seconde extrémite a des
extremites se trouvant dans le réservoir (6); un second
tuyau allonge (7) reli€¢ par la premiere extrémite a la
partiec 1nferieure du reservoir (6) et par la seconde
extrémite a une turbine hydraulique (8); un générateur
¢lectrique (9) couple a la turbine hydraulique permettant
de géncrer de 1'¢lectricite. La machine comprend en
outre un systeme a deux poulies ou a deux palans (17),
un tourillon (18) ancre sur terre ferme de manicre a
neutraliser le changement de niveau moyen de la surface
de la mer sous 1’effet des marces.
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deadwweight (4); an elevator tank (6) for sea water
storage located over a natural elevation of the terrain; an
elongated pipeline (5) connected on the first end to the
pump (3) and the second end to ends mnside the tank (6);
a second elongate pipeline (7) connected on the first end
to the lower part of the tank (6) and on the second end to
a hydraulic turbine (8); an electric generator (9) coupled
to the hydraulic turbine to generate electricity. The
machine further includes a two pulley or tackle system
(17), a spindle (18), anchored on firm land, 1n order to

oppose the average level change of the sea surface by the
effect of the tide.
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(54) Titulo: MAQUINA PARA PRODUCIR ENERGIA CINETICA

(57) Abstract

A machine for producing kinetic en-
ergy from sea waves comprising a floater
(1), an elongated cable (2), a suctioning and
impelling hydraulic pump (3), with a cylin-
der orifice; a deadweight (4). The floater
(1) is fastened to an end of the cable (2) that
passes through the orifice of the hydraulic
pump (3) anchored to the deadwweight (4);
an elevator tank (6) for sea water storage
located over a natural elevation of the ter-
rain; an elongated pipeline (5) connected on
the first end to the pump (3) and the second
end to ends inside the tank (6); a second
elongate pipeline (7) connected on the first
end to the lower part of the tank (6) and on
the second end to a hydraulic turbine (8);
an electric generator (9) coupled to the hy-
draulic turbine to generate electricity. The
machine further includes a two pulley or
tackle system (17), a spindle (18), anchored on firm land, in order to oppose the average level change of the sea surface by the effect of
the tide.




CA 02303076 2000-03-10 41008

06/03 '00 LUN 17:01 FAX 6314730 AROCHI,MARROQUIN,LINDNER

MACHINE TO PRODUCE KINETIC ENERGY

DESCRIPTION OF THE INVENTION

‘ S This invention refers to a machine that produces
kinetic energy by utilizing ascending and descending movement
of sea waves; said kinetic energy may be transformed 1in

electric energy. The machine is essentially comprised of a

{ floater means fastened to the end of a cable means which 1s

10 fastened at its other end to a piston or plunger of a
suctioning and impelling hydraulic pump means anchored to a
deadweight located at the bottom of the sea; sald floater
means, when moving vertically by means of the ascending and
descending movement of the sea waves, transmits to the cable

15 means fastened to the hydraulicC pump piston or plunger, a forxce

{" equivalent to its displacement value. The ascending movement oI
the hydraulic pump piston or plunger simultaneously allows the
suction and impelling of large émounts of sea water that, by
means of pipelines or houses connected to the hydraulic pump,

20 will be conducted to a storage elevated tank located 1in a
structure bullt to suppoxt the. same, or over a natural
elevation of the terrain, adjacent to the sea shore. The water
will move, taking advantage of its falling force (from the
height of the storage tank, turbine coupled to generators of

'

electricity.

| B9
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FIELD OF THE INVENTION

This invention refers to devices producing kinetic

energy and that may convert it in any other type of energy and,

more particularly, it is related to a machilne producing kinetic

energy by using the ascending and descendling movement of tne

sea waves and which can transform this kinetic energy 1n

electric energy. This kinetic energy may also De stored during

a predetermined time to convert it later in electric energy.

- BACRKGROUND OF THE INVENTION

Nowadays, there 1is a great number of systems 1TO

transform the energy of the tides, such as: those that utilize

‘the different heights among the crests of various consecutive

waves, those which produce differential movements between two

floaters which are bound together by a 7Joint, a hinge or
something similar; those that utilize themselves the kinetic
energy of the hard strokes and sea waves, etc., which are

difficult, expensive and complex to install and to handle, with

rhe result that it beccmes even more complicated when most Or
all the components of the systems are located at the bottom of

the sea. There are also devices or photocells that transform

solar energy 1in electric energy which very often do not

function to their maximum capacity because there is little or

no sun available. Likewise there are other systems that also

the which obviously function only

utilize the force of sea,

(41009
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during the periods when that force is produced, and, thus, said

systems produce energy avallable only lntermittently.

OBJECTIVES OF THE PRESENT INVENTION

A first objective of the present iI1nvention 1s ¢tO
provide a simple, economical, lasting and easy handling machilne
providing kinetic energy, which may convert it later in
electric enexgy.

A second objective of the invention 1is to provide a
machine that is easy to install and repair and which 1s
comprised of components that are easily available 1n the
market.

A third objective is to provide a machine that will
utilize the continuous and ceaseless movement of the sea waves
for generating energy that is capable of storing such energy.

A fourth- objective 1s to.proﬁide a machine which will

operate in places where sea currents may vary and be weak,

medium, strong oOor very strong.

The inventor of the present application by taking 1n
account all these and other non-mentioned disadvantages of the
previous art, as well as the objectlives of . this invention,
performed innumerable tests, trials and experiments that led
him to develop a machine which produces kinetic energy which
later may become on electric energy, or 1t may be stored and
later transformed in electric energy. This machine overcomes

all the disadvantages of the previous art and provides for

[d1010
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i nnumerable advantages, which evidently 1s very important at
the engineering part where this invention 1is included.
The machine of the present invention allows to use
from the huge, ceaseless and continually renowable scurce of
5 enerqgy produced by the ebb and tide of the sea, by transforming
the force of this energy 1in kinetlc energy for any number of
applications, such as: for generating electric energy, the
magnitude thereof depending on the number of buoys or floaters
used. For instance, a small buoy whose displacement 1i1s equal
10 to 470 gallons (5’ diameter) located in the sea with a normal
typical movement of the waves, will be able to elevate 20,000
gallons of water per hour 330 feet high, producing an
appropriate force of 20 KW/h.
The machine in question stores the energy produced Dby
(S the continuous and ceaseless ascending and descending movement
of the sea waves and allows that energy to be released at the

desired time and at the dosified amounts required. Thus, 1n the

case in which the energy is used for generating electric
enerqgy, this electric energy generated will be of superior
20 quality with uniform wattage and voltage for all practical
uses, will bpe almost invariable, thus avoiding the use of

expensive regulating instruments.

This machine uses simple and inexpensive

components which are easily available in common markets,

é
25 and all of which are installed on dry land, which makes
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this machiline practical, economical as well as easy to
handle and to maintain.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 represents the entire machine from the

s present 1invention for producing kinetic energy from the
ascending and descending movement of sea waves, to store this
kinetic energy and to transform it into electric energy or to
transform such kinetic energy almost simultaneously in electric
energy .

10 Figure 2 is a schematic detailed view of the internal
operation of the suctioning and impelling hydraulic pump of
common use, during its initial phase; and

Figure 3 represents in a detailed schematic form the
internal operation o©f the suctioning and impelling hydrauliic

15 pump of common use, during its final phase, wherein the piston
or plunger of said hydraulic pump is i1llustrated in 1its top end
position, at the end of the travel, as well as the hydraulic
pump piston or plunger different valves 1in their different

positions.

L

20 PREFERRED EMBODIMENT OF THE INVENTION

The machine o¢f this subject invention to produce
kinetic energy from the ascending and descending movement of
sea waves, to store this kinetic enexrgy and transform i1t 1in
electric energy c¢r to transform this kinetic energy almost

"s1multaneously 1in 'electric¢c enerqgy; in the preferred embodiment,

iJ
h
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Figqure 1, is comprised of: one buoy or flcater 1; an elongated

21013

cable 2:; a suctioning and impelling type hydraulic pump J with

s cylinder orifice; a deadweight 4; the buoy or floater 1 being
fastened TO an end of the cable means 2 that passes through the
cylinder orxifice of the hydraulic pump 3 anchored to the
deadweight 4 which is deposited at the bottom of the sea; an
elongated pipeline 5 connected at the first end to the
hydraulic pump 3; a water storage elevated tank 6 located over
2 structure built with the sole purpose of supporting the tank,
or over a natural elevation of the terrain; the other end of
the elongated pipeline 5 ends inside the storage elevated tank
6, and said elongated pipelilne 5 is used to elevate the sea
water until it is .deposited inside the deposit of the storage
elevated tank 6; an elongated pipeline 7, connected at an end

tro the lower part of the elevated tank 6; an hydraulic turbilne

8 at which is fastened to the elongated pipeline 7 at its other

end, said pipeline 7 1is wused to conduit the water from the

elevated tank 6 tc hydraulic turbine 8; an elect:ic generator 3
coupled to said hydraulic turbine 8 which, wusing the water
fall, causes the '‘electric generator 9 to operate, resulting in
gengrating electric energy, with uniform and consfant power to

be used for industry, for the field, for the home, etc..

The elevated tank 6 has a dual function of storing
water and, as a consequence, energy, as well as regulating the

volume of water fed to the hydraulic turbine, and the numpber of
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revoelutlions that thls lLatter transmicts e the electric
generator 9 coupled to the hydraulic turbine, allowing the
alternating electric energy generated <To have uniform and
constant cycles.

During the internal operation of the suctioning
and impelling hydraulilc pump 3 of common use, at 1ts
initial phase, Figure 2, the buoy or floater 1 is joined by
means of the cable 2, to a stem 10 of a plunger or piston
11 of the hydraulic pump 3, at the beginning of the.travel,
the piston or plunger 11 has orifices where automatically
opening and closing valves 12 are housed, when the piston
or plunger 11 ascends or descends inside a cylinder 13
which comprises the main body of the hyd:aulic pump 3, and
3 tube 14 coupled to the cylinder 13 which also contains an
automatically c¢dosing wvalve 15 that restrains the water
discharge from the elongated pipeline 5 and which, coupled
to the tube 14, allows tThe transportation of the suctioned
water to the elevated tank 6, Figure 1. .

During the internal operation of the suctioning
and impelling hydraulic. pump 3 of common use, at its final
phase, Figure 3, the piston Or plunger 11 xreaches to 1ts
top end position, at the end of the travel, and the
different valves 12 remain in their respective position,
and the sea water is suctioned through an hydraulic pump

$

floodgate 16, the opens at that moment.

(21014
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FUNCTIONING OF THE PREFERRED EMBODIMENT OF THE INVBNTION

L

The buoy or floater ., when 1impelled by &scending
motion of the waves, produces a tansion force over the cable 2,
of equal magnitude to the displacement of said buocy cx Iloater
5 1 in the sea water; in the meantime, the cable 2 transmits sald
force to piston or plunger 11 of, hydraulic pump 3, which
causes hydraulic pump 3 to suction sea water when ascendling,
and to deposit it simultaneously, by means of the elongated
.- pipeline 5, inside the storage elevated tank 6, wherein thils
10 sea water may be. stored during a predetermined period of time
and then it may be emptied in a controlled way by means of the
elongated pipeline 7, or said sea water, when reaching elevated
rank 6 may be emptied automatically in a controlled manner by
means of said pipeline 7 which feeds said sea water o
IS hydraulic turbine 8, producing to said hydraulic turbine &
( rotating movement which causes eliectric generator 9 generates
electric energy with uniform anc constantc wa.ttage tC Dbe used
for industry, for the field, for the home, etc.
The buocy or floater 1, when impell.ed by descending
20 movement of the waves, ceases tc exercise tension eflort over
the cable 2 to which is linked, so that the piston oY plunger

11, used as counterweight, descerds into the cylinder 13 of the

hydraulic pump 3, so that the sea water enters through the

orifices or the valves 12 located in the piston or plunger 11,

75 thus filling with sea water the cylinder 13 of the nydraullc

21015
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pumpg 3, waiting to be impelled towards elevated tank 6 by the
piston or plunger 11 ascending action, thus, a new system
operative cycle can alternatively restart.
In order to oppose the effects of the tide, that 1in
s this case, when modifying the average level of the sea surface
increaseé or decreases the tenslon exercised by the ascending
force of buoy or floater 1 over the piston or plunger 11 of the
hydraulic pump 3, the cable 2 that 1links them, could be
elongated or shortened proportionally by means 0of a two pulley
0 or tackle system 17 placed, one fastened to the buoy or floater
1, and %the other one, to the piston or plunger 11 of the
hydraulic pump 3, said two pulley or tackle system 17 1s
controlled by means of a spindle 18 located at the beach, the
spindle 18 can be propelled by a manual oOr automatic

15 mechanical-electrical system.

( Tt will be obvious to those experts in this art that
there are any number of changes and modifications oI the

invention that may be done, without depriving the scope and

‘reach of the same, as 1s described in the following claims.
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1.~ Machine fo3: praducing xinetic energy £rom ascending and
dagcending mévc—;nent cf saa waves, for atoring said kinektic esnexgy
and for trangforxminy (o into electric eneryy or for cooverting
gaid kinetlic energy almost simulctaneougly into electyic earrgy:
said machine compri=sing: a buosy or floater rﬁeans': an elongated’
cable means; an k'n:ydz‘a.ul.ic pump Means with ona cylindex oxifice;
a deadwelghr which :.s depositred at the boctom of ﬁhe gea; 3axd
buoy of floater mearda ielng neld o one end of the cahle means,
aaid cable means is passed througa tha cylindesr orifice of the
hydraulic pump means anchored to a deadweighr; a firgt alengated
pipelire m=ans connecte:l on one of icg ands to the hydraulic purp
means: A water scarace alevated tank for gtoring and distributing
ces water located over & tank suppert structure or ovex A nacural
alevacion of the tarrain, said £fixst piveline means beling
connected oy aubmexged ¢n 1Ts other erd in the elevated tank and
keirg used to elevace the gea wateyr uncil it is deposited inside
the ;lcvat:ed cank dascsited; a second glonga:ed pipeling means
connectsd, on an end te the alevated tank lower parc; an
hydraulic turbine means, in which is connected on icg other end
Lo the 3ecend p';.pclir‘.e“mcana for conductlng sea water from the
elevated rcank to tlie aydraulic turbine means; an electric
gqeneratoy means for gerncrating electric energy, said electric

genexator 18 coupled o the hydraulic turbine means which, using

the sea wacexr fall provided by the gecond pipeline means. in

SECEIVED TIME AP 7. §:3FM
CA 02303076 2000-03-10
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crdar<tn rcaise that the mslactiric cznerazor peans ta functicn and
Sroduce thus electriz ensryy, wiih unifoxm and congcanlt wattags

fCor mulziple uses.
2.~ Machine f£axr producing kinetic energy, accoxding co

9 <claim 1. wnerain tha wvdraulic pump L3 2 suctioning and impelling
hydrazlic pump whizly has a cylindsr iasids which is & piston or
olunger with a aeter, czhne pistan or plunger =aving orifices in
which automatically opening and closing valves are housed.

3.- Machine for producing kigacic en=rgy, according to

10 eclaim 2, whexein the cylinder has ccupled rto Tha same a rurse
comprisirng an autoratically closing valve thac restrxains the
warer digchaxrge from the first pipeline 2nd whici, coupled teo the
tube, allows the ctransportation of thes suctCioned waler tO che
elevaced taak.

} S 4.- Machine fc¢x praducing kiretic en2rgy, according ta
ciaim L, wher=ain tche elavated trank is used foxr gktoring sea water
and, as a congequenc?, lts ensrgy, ag wall as for reqguelating ctne
volume of gaa warcex that igs fed to the hydraullic tuxrbine, anc the

rumber of revoluctiors crat said hydraulic curzine tTansmits TO

20 the elecCric generator.

wla

_ 35.- Machine fcr produging kinetic energy. according to
claim 1, where in, diring the intermal opsration of the hydraulic
pump, ak its {nitial phkase, the buoy oz fleazer is joined 0Y
meanad of the cable, to a plungexr or plLston stem 2L zald hydraullc

!S pJump, ac the beginnirg of the Travel. reatraining by means of the

) TrME A3 7. §-S3fd YT Trwr 43T T ©.E
3076 2000-03-10
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clecsing vaiLve cthe waler dischaxge f£xcm the first pipeline, and

wha2n gald valve 13 cgupted Lo Che Tucze, allows Lhe LranspoxXcation

cf tre sucticned witer to tha elevated tank, by meansa af saiad

~irxstc pipeline.

6§.- Machine fsr producing kinetic g=nexgy, according 9

LA

~laim 1, whare in, during the intermal operation of the nydraulic

pump, at its final phase, Che piston or plungex reaches to its

top end pagition, at the end of the travel, and che differxent

pisten or plungsx valved remain in chelr respective poaitians,
11} and the aes water iz muctioped Chraough an hydraulic pump
£loodgace, that opens at that moment. '

7 - Machine for prroducing kinetilc energy, aceording to
claim 1. where in tha buoy of Lloater, when impelled by amcending

moticon of the waves, produces a tenaion force over tne cable of

-t

-5 agqual magnitude To the displacement of the buay of floater in the

sea waC®Yy:r in the meancime, the cable transmlts said force to

hydraul ic pump pletoar or '‘zlunger, which causes hydraulic pump CO
sucrion the sea water when ascandirng, and to deposit it
aimulrcaneocusly, by me:ana of the firxst elongated pipeline, ingaidz
! éhe elavated gtorage tartk, wherein this sea water may Dbe staored
during a predecerminsad pexiod of time and thnen it may be esmpti=sd
irn & controlled way by means of the second plpeline, which Zfeeds

gald gsea water Cto -he hvsdraulie turbine, producing xocaring

movement which cauges the electric generator to functilion and to

vl

produce eleccric energy with uniform and congtant wattage.

CA 02303076 2000-03-10
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g8 .- Machine for producing xinetic energy, accdoxding to

~laim Y. wherein the bucy cr floatar, wnen irgelled by descending
moevamenc of tne waves, causas to exerclse censlon effoxlt over the
. cable, 8= as to allaw thac the pigcen ox plunger, used as

-’

S  countazweight, desgcerncls into the hydraulic pump cvliinder, in

order that toe oa3 water enters through the valves orifices

araced in the pistonm <r plunger, £illing with the gea water Che

nydraclic pump cyi.nder, waiting to be 1impelled tawards Che
elevaced tank by th: piston or plunger ascendindg actian.

1 a -- Machine for producing kinetic enexqgy. according to

claim 1: wherein sald machine algc Includes preferably a Etwo
pulley ox tackle woystem €a elongate or shorten Che cable,
~roncrolled by meany cf & spindle located at che beach, in ordex
co oppose thae effe-ta of the tide, causing an increasges oI
15 decreases in the tension exercized by the ascer .ding force of ths
buoy or floater cover the hydraulic pump pisctcn ©Tr plungex.

10. - Machine for producing kinetic energy, according TO
claim 9, wherein on2 of che pulleys is fastened to the cable
“hich paases through che oy or floatered, and, che othex pulley

0 ig fFascened to the piston or plunger of the hydraullc pump, and
wherein said two pulley c<xr tackle system can b= propalled by 2

ranual ar automatiec mechanical-electrical ayalem.

CA 02303076 2000-03-10
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