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(57) ®opmyia uzodpeTeHus

1. I'uapo3ieKTpOCTaHLIMA KOHBEHEPHOTO TUIIA, IIOTPYKEHHAS B TEKYUYIO CPEy U
BKJIIOYAIOIIAs KapKac C, 110 MEHbIIIeH Mepe, IBYMS HAITPABJIAIOLUINMHI U YCTAHOBJIEHHBIMH HA
HEM C ITPOTUBOIIOJIOKHBIX CTOPOH C BO3MOKHOCTBIO BpaIlleHUs BaJIbl, OIUH U3 KOTOPBIX
KMHEMATHYECKH CBS3AH C 3JIEKTPOTEHEPATOPOM, THOKHI 3JIEMEHT, OXBATHIBAIOIIMIA BAJIBI,
BBIIIOJIHEH B BU/IE 3AMKHYTOM LEMHOMN MTEPEAaYH C 3aKPEILUICHHBIMU HA HEM JIONACTAMH,
CHA0KEHHBIMHU OCSIMU C POJIMKAMH, OTJIMYAIOIIASACS TeM, YTO THAPOIIIEKTPOCTAHIHS
pas3MelreHa B 000py10BaHHOM LIITI03aMU KaHAJIE B/IOJIb IOTOKA C YACTUUHBIM ITOTPYKEHUEM
KOpITyca B TEKYUYIO Cpeay, TMOKUIL 3JIEMEHT COCTOUT U3 CBI3AHHBIX MEXKy COOOM 3BEHBEB-
KapeTOK C KOMOMHUPOBAHHBIMHU JIOIIACTIMU, BAJIbI Pa3MEIIEHBI HA PA3HBIX YPOBHSX U HA X
TOPLAX YCTAHOBJICHBI KOJIECA, IIPUYEM KOJIECA BAJIA, PACIIONIOKEHHOT'O HUXKE, BBIIIOJTHEHBI
3y09aThIMU ¥ MEHBIIIET0 JUAMETPa, 4eM KoJjIieca APyroro Baa.

2. I'maposJIeKTPOCTaHIMS KOHBEHEPHOTI'O THUIIA 110 II. 1, OTJIMYAOIIAiCs TeM, YTO JIOIACTH
COCTOSIT M3, IO MEHbIIEH Mepe, UeThIpeX V-00pa3HbIX IJIACTHH;

3. I'uapoaieKTpocTaH|sI KOHBEHEPHOTO THUIIA 110 I1. 1, OTJIIMYAOIIasicd TeM, UTO JIOACTH
U3TOTOBJIEHBI U3 TPOPHIIBHOTO MaTepHaa, B Ka9eCTBe KOTOPOTO UCIIOJIB3YIOT, HAIIPUMED,
JIMCTOBOM THYTBINM MTPOKATHBINA TPODHITH.

4., I'mapo3NeKTPOCTAHIUSA KOHBEUEPHOTO TUIIA MO 1. 1, OTIIMYAIONIASCH TEM, UTO 3BEHO-
KapeTKka CHaOXeHa YeThIPbMS POJIMKAMM;

5. I'uapoaIeKTPOCTaHIIMI KOHBEHEPHOT'O TUIIA 110 I1. 1, OTJIMYAIOImasicd TeM, UTO KaHaJl
000PYyI0BaH YJIABIMBAIOIINM MYCOP YCTPOUCTBOM, HAIIPUMED CETKOM;

6. 'MapO3JIEKTPOCTAHIMA KOHBEHEPHOT'O THIIA 110 I1. 1, OTJIMYAIOIIALCH TEM, UTO OCHAIIIEHA
KOPITYCOM, TIPEACTABIISIONIUM COOOM CBAPHYIO MTOJIYIO KOHCTPYKIMIO, B TOPHAX KOTOPOM B
HIDKHEHM 9aCTHU COOCHO PACIIOJIOKEHBI IBA OTBEPCTUA ISl IIPOITYyCKa MOTOKA.
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(54) VCTPOVMICTBO IIPEOBPA3OBAHU A HABETAIOIIET'O BOJTHOI'O ITOTOKA B
SJIEKTPOSHEPTUIO

(57) ®opmyia uzodpeTeHus

YeTpoiicTBo nmpeodpa3oBaHus HAOETAIOIMIEr0 BOIHOTO ITOTOKA, B JJIEKTPOIHEPTUIO
COJIEPIKAIIee CYTHO, BBIITOJIHEHHOE B BU/IE KaTamMapaHa, MeKIy KOPIyCaMH KOTOPOTO
o0pa3oBaH padoumii KaHAII, TPAHCIIOPTED C BaJIaMU U OECKOHEYHOM JIEHTOM C 3aKPEIICHHBIMH
HA HeM JIOaTKaMH, Kpasd JIEHThI BBITIOJIHEHBI IEP(HOPUPOBAHHBIMH, BAJIbI CHAOKEHBI
paauaaIbHBIMM INTHIPIMH, BXOAIIIMMH B OTBEPCTHS ITepGOPALUH U COSIHMHEHHBIE C
AIIEKTPOTEHEPATOPOM, OTIIMIAIOIIEECS TEM, UTO BaJIbl TPAHCIIOPTEPA PACIIONOKEHBI
BEPTUKAIIBHO B BBIPE3aX KOPITyca Ha KAXIOM U3 TIOJIYKOPITYCOB KaTaMapaHa HUXKE
BATEPJIMHUH, OECKOHEUHAS JIEHTA C 3aKPEIJICHHBIMHU HA HEl JIOMTATKAMHM BBITTOJIHEHA U3
MaTepHalIa ¢ IMOJIOKUTEIBHOM IJIABYUECTH U OTHOAET IOJTHOCTHIO KaXKAbIN U3 IIOJTYKOPITYCOB
KaTaMapaHa, B HOCOBOM ITOABOJHON YaCTH KOPITyCa PAIIOIOKEH BOI03a00PHHUK C
BOJOOTBOIaAMH B KOPMOBYIO YaCTh Cy/IHA, KPOME TOT'O B KOPIIYCE PACIIOIOKEHA
AKKYMYJIITOpHAs OaTapes ¢ 3IeKTPOABUIaTE/IEM, MIMEIOIIMM IIPUBO/T HA JIMHUU BAJIOB, CUCTEMA
yIIpaBJICHUS.
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Direct Drive Rotary Wave Energy Conversion

Cross Reference To Related Application
[0001] The present application is related to and claims the benefit of priority to U.S.
provisional patent application number 61/202,351 filed on February 20, 2009. The

content of that application is incorporated herein by reference.

Background of Invention

[0002] The present invention relates to the extraction of energy from water waves found
in oceans or other large bodies of water and, in particular, the conversion of wave energy
into electrical energy. Water waves that form in large bodies of water contain kinetic and
potehtial energy that the device and methodology of the present invention is designed to
extract. More specifically, the object of the present invention is to provide structures and
methods to efficiently convert the hydrodynamic surge (horizontal component) and heave
(vertical component) of ocean wave energy into rotary shaft motion for use in direct drive

rotary generation.

Summary of Invention

[0003] We describe a unique approach for converting wave motion to mechanical rotary
motion. A wave energy converter (WEC) that extracts energy from both the heave and
surge energy contained in an ocean wave so as to allow for twi/ce the energy extraction
potential of other systems that only extract energy from heave motion in the waves.
[0004] We also describe a wave energy converter that provides a wave to rotary energy :
approach fhat will work with a DDR generator or any other power take off (PTO) driven
by a mechanical rotary drive shaft. The system may allow, but is not limited to, the use
of large diameter, high torque and low speed direct driven rotary (DDR) generators in
wave energy applications and may allow for a more cost effective and efficient
conversion of wave energy as compared to other methods of conversion.

[0005] We also describe a method by which the ocean wave forces can be coupled to
create low speed high torque rotation. This rotation can then be coupled to the DDR

generator or other PTO. This PTO may include all forms of rotary power conversion,
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such as a large direct driven rotary electric generator, a gear box driven electric generator,
a belt driven electric generator, water pumping systems, water desalination, pneumatic
pumping systems and even hydraulic pumps, and similar devices.

[0006] The structure and methodology includes mechanical implementations that, among
other things, allow for an increase in the rotary speed of the main drive shaft. They also
provide for methods of implementation that increase the magnetic flux velocity in the

generator air gap.

Brief Description of Drawings

[0007] The invention will become more readily appreciated by reference to the following
detailed descriptions, when taken in conjunction with the accompanying drawings,
wherein:

FIG. 1 is an isometric view of the wave energy converter of the present invention;

[0008] FIG. 1 is an isometric view of a wave energy converter;

[0009] FIG. 2 is a representational drawing of an ocean wave;

[00010] FIG. 3 is a cross-sectional. view of an example wave energy converter;
[00011] FIGS. 4A-4C aré isometric views of an example wave energy converter;
[00012] FIG. 5 is an isometric view of an example wave energy converter;
[00013] FIG. 6 is an isometric view of an example wave energy converter;
[00014] FIG. 7 is a cross-sectional view of fore and aft floats showing exemplary

connecting bearing shafts;
[00015] FIG. 8 is a partial cut-away view of an embodiment of an example wave

energy converter;

[00016] FIG. 9 is an isometric view of an embodiment of an example wave energy
converter;

[00017] FIG. 10 is an isometric view of an example wave energy converter;
[00018] FIG. 11 is a side view of an embodiment of the wave énergy converter of

the present invention;

[00019] - FIG. 12 is an isometric view of an example wave energy cbnverter;
[00020] FIG. 13 is an isometric view of an example wave energy converter;
[00021] - FIG. 14 is a partial isometric view of the present inventions;

-2
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[00022] FIG. 15 is an isometric view of an example wave energy converter;
[00023] FIG. 16 is an isometric view of an example wave energy converter;
[00024] FIG. 17 is an isometric view of an example wave energy converter;
[00025] FIG. 18 is a partial isometric view of an example wave energy converter;
and

[00026] FIG. 19 is an isometric view of an example wave energy converter.

Detailed Description of Invention:

[0010] A wave energy converter 10, shown in FIG. 1, is comprised of a fore float 11 and
an aft float 12; These floats 11, 12 are rotably attached to spar 13. The floats 11, 12 are
attached through drive( shafts 18 and 19 (shown in FIG. 3) to a mechanical rotary system
that utilizes the speed or torque to perform mechanical work (electric generation, water
pumping, or similar function). As seen in FIG. 1, the outer body is comprised of three
components: the spar 13; the fore float 11; and the aft float 12. The floats 11 and 12 are
connected together by bearing shafts 16 and 17 (the latter of which is shown in FIG. 3)
such that fore float 11 and aft float 12 can rotate relative to each other.

[0011] Water waves 20 are comprised of rotational particle motions that are grossly
depicted in FIG. 2, heave, which creates vertical up force 21 and vertical down force 22
on bodies exposed to the wave, and surge which creates horizontal force 23, that a wave
imparts to a body. The magnitude of the rotational forces 22 and 23, depicted in FIG. 2,
are highest at the water’s surface, and diminish as the water depth increases. The floats
11 and 12 of FIG. 1 experience vertical forces due to the heave of wave 20.

[0012] In FIG. 3, the floats 11 and 12 interconnect through bearing shafts 16 and 17 so as
to permit relative movement between them. Driveshaft 19 connects float 11 to driveshaft
flange 31 by passing through a motor housing 30 mounted to the top of spar 13. Rotation
between the driveshaft 19 and motor housing 30 is accommodated by a sealed spar
bearing 33. The sealed spar bearing 33 permits rotation of driveshaft 19 relative to
-housing 30 but keeps water out of the motor housing 30. In similar fashion, driveshaft 18
connects float 12 to driveshaft flange 32 by passing through motor housing 30. Rotation
between the driveshaft 19 and motor housing 30 is accommodated by sealed spar bearing

34, which also seals the housing 30 so as to keep out water. Driveshaft flange 31 is
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mounted to a stator assembly of a generator and driveshaft flange 32 is mounted to a rotor
assembly of a generator. Alternatively, driveshaft flanges 31 can connect to a rotor
assembly of a first generator and driveshaft flange 32 can connect to a rotor assembly of a
second generator, with the stator of each beiﬁg fixedly mounted inside motor housing 30.
In one embodiment, two 80 ton generators are employed.

[0013] As shown in FIG. 3, the float surface area is maximized by staggering the fore
float 11 and aft float 12 about an axis of rotation. The bearing shaft 17 and bearing shaft
16 of FIG. 3 are axis centric on opposite sides of wave energy converter 10. The
placement of these bearing shafts allow for only relative rotational motion about the axis
between the fore float 11 an aft float 12. While this app/roach of coupling the fore float
11 and aft float 12 with a bearing system that is independent of the spar is not essential *
for function of the system, it allows for reduction of forces on the spar bearings 33 and 34.
[0014] The spar heave plate 14 shown in FIG. 1 is exposed to smaller heave forces due
to its depth below the water surface. The placement of that plate below the surface
encourages the spar 13 to remain relatively stationary in the vertical direction and resist
the vertical motion of the floats 11 and 12.

[0015] A Power Take Off (PTO) can be mounted in the spar 13 or floats 11 and 12, and
may be mounted in any location as appropriate for the specific design considerations. A . .
first and second direct drive rotary generation PTO 35 and 36 are shown in FIG. 8, but
any mechanical power transfer system such as a DDR generator (previously menfioned),
a gear box driven electric generator, a belt driven electric generator, water pumping
systems, water desalination, pneumatic pumping systems, even hydraulic pumps, or
similar can be used.

[0016] In one embodiment, the first PTO 35 is connected to drive shaft 19 through
flange 31. The second PTO 36 is connected to drive shaft 18 through flange 32 (not
shown in FIG 8). The relative rotational motion between the spar 13 and the floats 11
and 12 drives the first and second PTO to convert wave motion to useable power. As
described earlier, the pitching action of the spar (surge energy) and the pitching action of
the float (heave energy) are combined to create a net sum that is complementary and

produces a combined speed and force that is greater then the individual float or spar
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energies. This net energy is transferred to the PTO to perform work such as electrical
generation, water pumping, air pumping, or similar effort.

[0017] In another embodiment, a single PTO can be connected to drive shafts 18 and 19,
such that a rotor (not shown) is attached to the fore float 11 and the stator is attached to
the aft float 12 (or visa-versa). The heave motion of this system creates relative
rotational motion between the floats 11 and 12. By connecting the PTO only between the
floats, the only energy captur‘ed is the energy from the relative motion between the floats.
Hydrodynamic modeling has shown that the motion between the floats is increased by the
addition of the spar system and its contribution of pitch heave response on the float
bodies. However, an advantage to this arrangement is the increased rotary speeds and
reduced generator costs. Because the stator and rotor are both turned in opposite
directions by the float motion, the relatiye speed between the rotor and stator is twice that
of a spar mounted stator. It is well known in the art of generator design that increased
speed, in general, allows for reduced cost.

[0018] In another embodiment, two PTO’s can be méunted within housing 30, or
mounted on the surface outside of the spar, encased in a water ﬁght enclosure on the port
and starboard sides of the system as shown in FIG. 9. In this second arrangement, PTO
37 has a rotor (not shown) attached to one float 11 and a stator (not shown) attached to
the other float 12. The reverse is true of the PTO 38, which has a rotor (not shown)
attached to float 12 and a stator (not shown) attached to float 11. Both PTO’s aré driven
by the relative motion betweenithc floats 11 and 12. The same advantage of increased
generator speed is realized between stator and rotor, because each is being rotated in
opposite directions.

[0019] FIGS. 4A-4C depict various positions of the floats 11 and 12 relative to each
other and relative to spar 13 as different wave conditions are encountered by the wave
energy converter 10. More specifically, FIG. 4A shows a situation in which the spar 13
is essentially perpendicular to the horizon and float 11 and float 12 have rotated
downward. In FIG. 4B, floats 11 and 12 have rotated about bearing shaft 16 so as to be
roughly horizontal while spar 13 has rotated off of the vertical position. In FIG. 4C, float
11 has rotated clockwise, above the horizon, float 12 has also rotated clockwise, but to an

angle below the horizon, while spar 13 has rotated counterclockwise about seal bearings



WO 2010/096195 PCT/US2010/000505

33 and 34. The movement of floats 11 and 12 and spar 13 being in reaction to wave
forces acting upon them, with each movement leading to the potential conversion of wave
energy by wave energy converter 10. Floats 11 and 12 will rotate up and down with each
wave’s incoming crest and trough, experiencing rotational motion with respect to the spar
13 due to heave forces acting on the floats.

[0020] The floats 11 and 12 of FIG. 1, experience horizontal forces 21 and 22 due to
wave surges shown in FIG. 2. The floats 11 and 12 are allowed to rotate with respect to
the spar 13. Figure 4B depicts the floats 11 and 12, and spar 13 being i)ullgd by surge
forces to the right. The 51\1rge forces are minimal at the bottom of the spar 13 and at the
heave plate 14. This difference in horizontal loading between the top of spar 13 and the
bottom of that spar causes a moment about the spar body, so as to cause the spar to pitch
right as depicted in FIG. 4B. The system is ballasted and designed to achieve a desired
~ pivot point 15 on spar 13, this pivot point affects the speed of the pitching action and the
amount of power absorbed. The optimization of this pitching action is the designers’
prerogative based on design priorities upon reading and understanding this disclosure, but
ideally the pivot point 15 is between the motor housing 30 but above the heave plate 14.
As the spar 13 pitches fore and aft, the spar 13 and floats 11 and 12 experience relative
rotational motion. \

[0021] In both cases, surge and heave forces, ‘the floats 11 and 12 rotate about spar 13
with speed and torque to transmit power through drive shafts 18 and 19. The net affect of
these heave and surge driven rotary motions is hypothesized and numerically modeled to
be complementary (not opposing) in direction and force. The synthesis of these two
motions is depicted ih FIG. 4C, where it is shown that the net effect of both heave and
.surge forces will act on the wave energy converter 10 and that converter will absorb
power from both modes (heave and surge) of wave motion. The system may work in
either mode of operation to capture energy by using heave motion or surge motion as
depicted, or both. | ,

[0022] As an electrical generating system, a reduced cost of energy (CoE) is expected to
be an advantage over other approaches. The wave energy absorber has the potential to be
half the size of a competing wave energy converter of the same power rating. That size

reduction reduces capital costs and CoE. The CoE is further reduced by reducing the
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capital expenditure of the generator by optimizing the electromagnetic design using a
large diameter generator when low-speed high-torque rotary motion is employed.
. Operating and maintenance costs are reduced by the systems operational design; there are
minimal moving parts, and the parts that do move do so fluidly, with the incoming waves,
so as to reduce the affect of snap loading often experienced by marine deployed bodies.
This construction and approach reduces repair time and cost. The speed of rotation and
driving torque are both increased by the extraction of both heave and surge energy.
Increasing the speed of body motions helps to reduce generator [capital costs and the
system components may be designed to satisfy this priority. In some methods described
in this disclosure, reliability is improved by the elimination of all intermediate conversion
stages. The WEC Survivability is another advantage of this system. The combined effect
of the "design results in a fluid motion of the wave converter in the ocean which reduces
structural loading, reduces mooring loading, and accommodates for tidal variation.

[0023] These methods described utilize rotary motion from a WEC to allow for a point
absorber design that captures the heave and surge energy components of the incoming
wave energy. By capturing both the surge and heave component, the maximum possible
energy capture width of the wave energy device is A/= (where A = wave length) as
compared to A/2m for a device that captures only the heave component. This
improvement in capture width is expected to reduce the size and cost of the wave energy
converter. The exact generator, pump, or rotary mechanisms for this appliéation is not
essential to the claims of this invention because it is applicable to any mechanism or
system that is driven by a rotary shaft.

[0024] In FIGS. 5 and 6, the spar 13 is shortened and the damper plate 9 is connected to
the spar 13 using a cable or chain 31. The shortening of the spar allows for increased
pitch motion and increased relative speed between float and spar in the surge mode of
operation. The heave plate 14 connected through the cable 31 still allows for heave
reaction force in the heave mode of operation and allows the damper plate 9 to be lower
in the water to increase the effectiveness of the damper plate operation. A shorter spar 13
also reduces the overall system cost, optimization of power absorption, and optimization

of PTO speed, lowers the damper plate position and increases heave response.
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[0025] The spar 13 is designed to be relatively fixed in heave so that it resists the upward
and downward heave motion of the floats. The spar 13 may also be designed such that it
has a ballast chamber that varies the spar buoyancy between either positively buoyant
when the wave trough is above the spar, or negatively buoyant when the wave crest is
above the spar. Spar 13 is designed to transition between positive buoyancy and negative
buoyancy, while maintaining the buoyancy to avoid sinking. This condition causes the
heave motion of the spar 13 to move opposite (180 degrees out of phase) to the heave
motion of floats 11 and 12. This diving and rising spar design is accomplished using a
compressible ballast chamber in the lower section of the spar (not shown). When the
wave crest is over spar 13, the higher pressure from the wave causes the ballast chamber
to compress and causes the spar 13 to sink until the floats reach equilibrium buoyant state.
Conversely, when the wave trough is over spar 13, the pressure on the buoyancy chamber
is reduced, the ballast chamber expands, and spar 13; rises until the floats 11 and 12 reach
an equilibrium buoyant state with the spar 13. This diving and rising action amplifies the
range of motion between floats 11 and 12 and spar i3, and can be used to improve the
wave converter performance. Additionally, it has been shown that proper ballast location
in the spar can increase captured power and can also be used to optimize relative speed
between the spar and floats.

[0026] A challenge to proper operation of this system is the control of directionality. The
power extraction efficiency is improved by proper orientation of floats 11 and 12 and the
rotation axes with respect to the incoming wave front. Generally, performance is
maximized when the ax‘is of rotation is parallel to the incoming wave front, and
minimized when the axis of rotation is perpendicular to the incoming wave front.
_ Depending on the incident wave energy the system performance can be optimized and
stabilized by changing the float orientation with respect to the incoming waves. It is
recognized that in very energetic sea states, it may be desirable to decrease performance
by changing the float orientation to a less efficient position.

[0027] Directionality is affected by direction of water flowing past the device. The mean
drift current of the incident wave climate is one source of current flow acting on the buoy.
Another source of water flow acting on the body is the predominant ocean current acting

on the buoy body. Wind acting on the buoy body above the water surface will also affect
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directionality. Directional vanes 39, shown in FIG. 10, can be used to channel water on
the underside of floats 11 and 12. These( vanes can be installed on the fore float 11, the
aft 12, or both, depending on the preferred affect. Directional vanes 39 will cause floats
11 and 12 to align with the direction of flow acting on them. As depicted in FIG. 10, thé
directional vanes 39 are shrouded by the outer hull of the floats. By shrouding the
directional vanes 39, the directional effects from the wave action will be increased due to
the wave acting from under the float body, while the effects from ocean current will be
minimized. The size, length and aspect ratio of the directional vanes 39 may be varied to
increase or decrease the magnitude of the effect of the vanes on directionality.
Directional vanes 39 can alternatively be used on the aft float 12 only to provide a rudder
effect to keep the device pointed into the wave.

[0028] In another embodiment, a rudder 40, shown in FIG. 11 can be used to control float
" orientation in the wave. More than one rudder may also be used. The rudder may be
positioned in all 360 degrees of rotation. The rudder is statically positioned, manually
controlled,ior automatically controlled using existing technology similar to an automatic
pilot used on numerous vessels. The control for the rudder takes into account the
prevailing wave direction, prevailing currents, wind, and drift and sets the rudder to
maintain the desired buoy direction.

[0029] In another embodiment, a two point mooring system is used to control
directionality. This system may be slack moored as depicted in FIG. 12. In FIG. 12, a
slack mooring line 41 attaches to bearing shaft 16 and a second mooring line 42 attached
to bearing shaft 17. A mechanism such as a chain winch 43, shown in FIG. 14, can be -
used to shorten or lengthen either mooring line. This will create a rotation on the float
such that can be oriented in the desired direction.

[0030] In another embodiment, a three point mooring system is used to control
directionality. This system may be slack moored as depicted in FIG. 13. Mooring lines
41, 42 and 44 can attach to the heave plate 14 of converter 10 by conventional means. In
one embodiment, mooring lines 41 and 42 form a common connection point to the heave
plate 14 through a chain winch 43 as shown in FIG. 14. By adjusting the direction of
chain as shown in FIG. 14, the heave plate 14 can be forced to rotate into the desired

direction so as to orient the converter 10 in the desired direction.
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[0031] In another embodiment, the top surface area of float 11 and float 12 in FIG. 1 are
covered with an array of solar panels 52 and 53. This is of particular interest due to the
large and un-blocked surface area that is in direct line of sight with the sun.
Complementing the wave power with solar power provides for a more continuous power
delivery from each WEC especially when wave energy is low during summer months.
[0032] The geometry of system components can be optimized for use on different bodies
of water during different seasons based on many factors. The floats 11 and 12 may be
constructed with a narrow width to length ratio, or it might have a wide aspect ratio.
| Float geometry is optimized for wave height, wave period, seasonal wave spectral density,
power capture, and directionality considerations. Float shape is not limited by the
geometry depicted and may take on a more curved disc shape. The floats 11 and 12
might also be cylindrical or rectangular in shape. Similarly, the diameter or length of the
spar 13 may be altered for performance enhancements.
[0033] Depending on the wave conditions, for example the distance between a wave
peak and a wave trough, it may be advisable to separate floats 11 and 12, using adjustable
arms as shown in FIG.17, alter the shape of the floats as shown in FIG. 16, re-orient the
floats as shown in FIG. 17 and FIG. 18, add additional damper plates as shown in FIG. 19,
or, in shallower waters, embed the spar in the sea floor.
[0034] With regard to FIG. 16, it should be noted‘tha\t the side profile of floats 11 and 12,
shown here as a tear-dropped shape, can be mounted to arms 47 and 48, respectively,
such that they can rotate about of center axis of the arms. The shape of the float is not
limited. Float shape is to be optimized\for hydrodynamic performance. These floats can
include cylinders, squares, triangles and any combinations of curves. Nor is the rotation
axis limited, but can be varied. The rotation of the floats changes the hydrodynamic
performance, including water plain stiffness of the float, the float’s center of gravity, and
float free-board. Variable ballasting of floats 11 and 12 could provide additional
hydrodynamic optimization. )
[0035] As shown in FIG. 17, the length of arms 47 and 48 can vary to suit the water
conditions or to control the amount of energy being absorbed. In this embodiment of a
wave energy converter, floats 11 and 12 are rotably connected to arms 47 and 48,

respectively, via mounting 49 and 50, respectively. The yaw rotation of the floats allows
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the floats to rotate so as to be perpendicular to the axis of rotation of the PTO in housing
30. The floats can also rotate on arms 47 and 48 so as to be parallel with the axis of
rotation of that PTO, or somewhere in between the parallel and perpendicular positions.
Indeed, the orientation of the two floats can differ as showﬁ in FIG. 17. The floats can be
automatically or manually adjusted to control the amount of enérgy being absorbed from
a wave. |

[0036] As shown in FIG. 18, it is also possible to add a rudder 51 to the bottom of heave
plate 14 in lieu of, or in addition to, directional vanes 39 of FIG. 10, rudder 40 of FIG. 11,
or a combination of the two. Rudder 51 may be automatically or manually positioned to
control the direction of the wave energy converter relative to the direction of wave travel.
[0037] As shown in FIG. 19, ‘it is also possible to suspend a damper plate 52 from heave
plate 14 to stabilize spar 13. For the same reason, it is also possible to suspend a damper
plate 52 from damper plate 9, or a second heave' plate (not shown) from heave plate 14,
or a combination of these plates to stabilize the operation of the wave energy converter of
~ the present irivention._

[0038] As can be reaaily understood from the foregoing description of the invention, the
preferred structure and method of operation have been described, but other structures and |

approaches can be substituted therefore without departing from the scope of the invention.
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I claim:
1. A wave energy converter comprising:

a first and second float;

a first and second float bearing serving to connect said first float to said second
float such that said floats are capable of relative rotational movement about an axis of
rotation, said first and second float being constructed so as to define a central opening
when connected; )

a spar having a top end terminating in a motor housing and a bottom end, said
motor housing defining a watertight interior, said motor housing including at least two
sealed bearings, one on opposite side walls of said motor housing;

a rotational power take off disposed within said motor housing water tight
interior; ‘

a first drive shaft rotably supported by one of said at least two sealed bearings
operatively connecting said first float to said mechanical power take off whereby rotation
of said first float about said axis of rotation causes said first drive shaft to rotate;

a second drive shaft rotably supported by one of said at least two sealed bearings
operaﬁvely connecting said second float to said mechanicél power take off whereby
rotation of said second float about said axis of rotation causes said drive shaft to rotate;

said spar nesting within said central opening defined between said first float and
said second float and supporting said first float and said second float through said first
drive shaft and said second drive shaft; and ’

wherein said spar bottom end extends into a body of water while said first float
and said second float are supported at water surface and wave heave and wave thrust of
said body of water cause said spar, said first float, and said second float to rotate relative
to one another about said axis of rotation so as to deliver rotational energy to said power
take off within said motor housing.

2. The wave energy converter of claim 1 further comprising a heave plate mounted
to said spar bottom, said heave plate serving to stabilize the wave energy converter and to
résist upward movement by the spar due to wave heave.

3. The wave energy converter of claim 2, wherein said spar includes a design hinge

point about which spar pivots.
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4, The wave energy converter of claim 3, wherein the hinge point is between the
surge plate and the water surface. 4

5. The wave energy converter of claim 1 further comprising a damper plate attached
to said spar bottom through a support cable which damper plate serves to stabilize the
wave energy converter and to damper vertical movement of said spar.

6. The wave energy converter of claim 1, wherein the power take off is a low speed,
high torque electrical generator having a housing mounted to said motor housing within
said watertight interior and a rotor assembly attached to at least one of said first and
second drive shafts.

7. The wave energy converter of claim 1, wherein the power take off further
comprises two low speed, high torque electrical generators, each having a housing
mounted to said motor housing within said watertight interior and a first of said
generators includes a rotor assembly attached to said first drive shaft and a second of said
generators includes a rotor assembly attached to said second drive shaft.

8. The wave energy converter of claim 7, wherein each of said first and second low
speed, high torque electrical generators are about 80 ton units.

9. The wave energy converter of claim 1, wherein the power take off comprises a
low speed, high torque electrical generator having a stator assembly attached to said first
drive shaft and a rotor assembly attached to said second drive shatft.

10.  The wave energy converter of claim 1, wherein said first and second f)oats further
comprise directional vanes mounted to an underside said first and second floats which
serve to orient said wave energy converter.

11.  The wave energy converter of claim 1 further comprising a rudder mounted to an
underside of said second float which serves to orient said wave energy converter relative
to a direction of wave travel. -

12. The wave energy converter of claim 11, wherein said rudder operates so as to
orient the wave energy converter such that the axis of rotation is perpendicular to the
direction of wave travel. )

13. The wave energy converter of claim 11, wherein said rudder operates so as to
orient thp wave energy converter such that the axis of rotation is parallel to the direction

c\>f wave travel.

-13 -



WO 2010/096195 PCT/US2010/000505

14, The wave energy converter of claim 2 further comprising a three point cable
mooring attached to said heave plate.
15.  The wavé energy converter of claim 14, wherein said heave plate is of generally
circular form and includes a cable winch mounted on a periphery thereof, said cable
winch being operative connected with at least one of said mooring cable so as to be
capable of rotating said wave energy converter relative to the direction of wave travel.
16. A method of converting wave energy of a body of water comprising the steps of:

- mooring a wave energy converter in the body of water, said wave energy
converter comprising:

a first float assembly, a second float assembly, and a spar assembly,
wherein the first and second float assemblies are rotably connected with each
other through a pair of bearings such that said floats are capable of relétive
rotational movement about an axis of rotation, said first and second float being
constructed so as to define a central opening into which said spar is inserted, said
spar being rotably connected to said first float by a first sealed bearing and being
rotably connected to said second sealed bearing such that said spar is capable of
relative rotational movement about said axis of rotation relative to said first and
second floats, said spar with a watertight motor housing at a top of said spar, a
power take off within said watertight motor housing, said power take off
including a first drive shaft which passes through said first sealed bearing and
connects to said first float and a second drive shaft which passes through said
second sealed bearing and connects to said second float; and
orienting said wave energy converter relative to a direction of wave travel.

17.  The method of claim 16, wherein the wave energy converter is oriented such that
said axis of rotation is perpendicular to said direction of wave travel.
18.  The method of claim 16, wherein the wave energy converter is oriented such that

said axis of rotation is parallel to said direction of wave travel.
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A system for generating electricity is mainly depending on the weight
difference between a first tank and a second tank connecting with first
tank via pulleys and rope, which induce descent and ascent of each tank
which load water from top of system and release water to bottom of
system. The first tank and the second tank moving simultaneously further
drive a generator by pulleys and ropes, and the generator is able to create
electricity for storage. Moreover, the moving tanks drive a pump to pump

the water from the bottom to the top in order to recycle water for the

system generating electricity.
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A system for generating electricity is mainly depending on the weight
difference between a first tank and a second tank connecting with first
tank via pulleys and rope, which induce descent and ascent of each tank
which load water from top of system and release water to bottom of
system. The first tank and the second tank moving simultaneously further
drive a generator by pulleys and ropes, and the generator is able to create
electricity for storage. Moreover, the moving tanks drive a pump to pump

the water from the bottom to the top in order to recycle water for the

system generating electricity.
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[57] ABSTRACT

The present invention relates to a method and apparatus
for power generation which comprises a first cylinder
and a second cylinder, a first float member and a second
float member disposed in the first and second cylinders,
respectively, and a lever arm pivotably disposed above
the cylinders, the ends portions of the lever arm being
operatively connected to the respective float members.
The lever arm contains weight members and defines a
path for guiding the weight members to traverse the
lever arm between the end portions. An inlet and outlet
is provided for introducing and removing water into
and from the first and second cylinders, the water being
supplied from a dam whereby when the water is intro-
duced into the first cylinder and simultaneously re-
moved from the second cylinder, the first float member
is caused to rise in the first cylinder and the second float
member is caused to fall in the second cylinder. This
causes the lever arm to pivot about its axis which, in
turn, causes to weight members to. relocate from one
end portion of the lever arm to the other end portion
thereof so that the out-put force resulting from the
action of the lever arm alternating up and down such as
in a see saw-type operation, can be utilized with other
known apparatus such as generator or turbines by con-
verting rotational motion to rectilinear motion, or recti-
linear motion to rotational motion.

11 Claims, 7 Drawing Figures




US. Patent  Jan. 26, 1988 Sheet 1 of 3 4,720,976




U.S. Patent  Jan. 26, 1988 Sheet 2 of 3 4,720,976

FIG 3

49

52
18a

55
T

FIG 2




Sheet 3 of 3 4,720,976

Jan. 26, 1988

U.S. Patent




4,720,976

1

METHOD OF POWER GENERATION AND ITS
APPARATUS UTILIZING GRAVITATION FORCE
AND BUOYANCY

BACKGROUND OF THE INVENTION

The present invention relates to a method of power
generation and its apparatus utilizing gravitation force
and buoyancy, wherein a bigger out-put force than
in-put can be obtained by adding to the in-put power the
force generated by the action of gravity and buoyancy.
More particularly, the present invention relates to a
method and apparatus for power generation utilizing
the gravitational force and buoyancy of water in the
dam.

Previously, many methods and/or apparatus utilizing
gravity and buoyancy principles have been developed
which claim that they can be utilized to generate a
larger out-put than in-put. However, such devices have
proven to be only theoretical and thus do not have
practical use for the claimed purpose.

Accordingly to the U.S. Pat. No. 4,599,857 entitled
“method of power generation and its apparatus utilizing
gravitation force and buoyancy” owned by the inven-
tors of the present invention, it is notable that water to
be supplied to the water supply tank must be pumped by
a pump associated with the water drainage tank. Since
power is required to drive the water pump associated
with the water tanks, hoses and other equipments, the
cost of operating the system may be considerably in-
creased.

OBJECTS AND SUMMARY OF THE
INVENTION

Accordingly, it is an object of the present invention
to provide a method and an apparatus for power gener-
ation utilizing gravitational force and buoyancy.

Another object of the present invention is to provide
a power generating apparatus which utilizes the poten-
tial energy of water stored in the dam.

A further object of the present invention is to provide
a power generating apparatus which is positioned in
stepwise elevations from the top to the bottom of the
dam.

Still another object of the present invention is to
provide a power generating apparatus which is both
simple in application when compared to other devices
such as generators, water wheels or turbines and also is
low in manufacturing cost.

Other objects and further scope of applicability of the
present invention will become apparent from the de-
tailed description given hereinafter. It should be under-
stood, however, that the detailed description and spe-
cific examples, while indicating preferred embodiments
of the invention, are given by way of illustration only,
since various changes and modifications within the
spirit and scope of the invention will' become apparent
to those skilled in the art from this detailed description.

The present invention relates to a method and an
apparatus for power generation which comprises a first
cylinder and a second cylinder, a first float member and
a second float member disposed in the first and second
cylinders, respectively, and a lever arm pivotably dis-
posed above the cylinders, the ends portions of the lever
arm being operatively connected to the respective float
members. The lever arm contains weight members and
defines a path for guiding the weight members to trans-
verse the lever arm between the end portions. An inlet
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and outlet is provided for introducing and removing
water into and from the first and second cylinders, the
water being supplied from a dam whereby when the
water is introduced into the first cylinder and simulta-
neously removed from the second cylinder, the first
float member is caused to rise in the first cylinder and
the second float member is caused to fall in the second
cylinder. This causes the lever arm to pivot about its
axis which, in turn, causes to weight members to relo-
cate from one end portion of the lever arm to the other
end portion thereof so that the out-put force resulting
from the action of the lever arm alternating up and
down such as in a seesaw-type operation, can be utilized
with other known apparatus such as generator or tur-
bines by converting rotational motion ‘to rectilinear
motion, or rectilinear motion to rotational motion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully under-
stood from the detailed description given hereinbelow
and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of
the present invention, and wherein:

FIG. 1 diagrammatically shows the mechanical sys-
tem of the present invention including two duplicate
systems which are disposed at different levels below the
water source (dam) for the generation of power;

FIG. 2 diagrammatically shows the lever system for
converting rectilinear motion to rotational motion as
defined by the present invention;

FIG. 3 diagrammatically shows the mechanical Sys-
tem of the present invention whereas the actuating lever
is disposed in a horizontal position;

FIG. 4 diagrammatically shows the mechanical sys-
tem of the present invention whereas the position of the
actuating lever is reversed from that shown in FIG. 1;

FIG. 5A and 5B are sectional views of the edge of the

" actuating lever according to the present invention
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showing the movement of the balls in facilitating the
rotation of the actuating lever; and

FIG. 6 is sectional view showing the introduction of
the balls into the actuating lever.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now in detail to the drawings for the pur-
pose of illustrating the present invention, the apparatus
for the generation of power as shown in FIG. 1 com-
prises a first cylinder 10 and a second cylinder 20 having
an open, upper end, and a first float member 11 and a
second float member 21 disposed in the first and second
cylinders 10 and 20, respectively. The lower ends of
cylinders 10 and 20 are provided with water supply
pipes 13 and 23 which extend from main water supply
pipe 57. The water supply pipe 57 is connected to the
water dam 56 surrounded by mountains 60. Also, the
cylinders 10 and 20 are connected to each other by the
water supply pipe 13 to which a solenoid-type valve 62
is attached. In the water supply pipes 13 and 23, water
supply valves 12 and 22 are respectively provided. The
bottoms of the first and second cylinders 10 and 20 are
respectively linked with water drainage pipes 14 and 24,
and the other ends of the water drainage pipes 14 and 24
are connected to a first main water drainage pipe 58
which, if necessary, can be connected to a third and a
fourth cylinder 30 and 40. To the water drainage pipes
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14 and 24, water drainage valve 15 and 25 are respec-
tively attached.

To the upper end open-type cylinders 10 and 20, the
floats 11 and 12 occupying about one-half of the volume
of the cylinder are inserted as pistons, leaving a periph-
eral clearance between the float and cylinder so that the
float can move up and down smoothly, without inter-
ference. The clearance between the floats 11 and 21 and
the cylinders 10 and 20 is maintained 3/1000~10/1000 of
the inside diameter of the cylinder, respectively.

As to the operation of the solenoid-type valve 62,
water supply valves 12 and 22 and water drainage
valves 15 and 25, the solenoid-type valve 62 is to be
operated independently for closing and/or opening
water flow from one cylinder to the other and vice
versa, whereas, water supply valve 12 on the water
supply pipe 13 and water drainage valve 15 on the
water drainage pipe 14, water supply valve 22 on the
water supply pipe 24 and water drainage valve 15 on
the water drainage pipe 25 are to be opened and closed
simultaneously. The floats 11 and 21 are individually
connected to the seesaw-type actuating lever 18. This
actuating lever 18 is of a tube-type construction, the
center axis of which is set at the symmetrical axis of the
two cylinders 10 and 20. Thus, the out-put force result-
ing from the action of the actuating lever 18 and con-
centrated to the out-put axis area is transferred to a gear
crank 29 through guide-gear members 38 which are
connected to the actuating lever 18 through connecting
rod members 39 (FIG. 2). The gear crank 29 having a
track 50 can be connected to a generator 49, a turbine,

~.a water wheel or the like through a belt 48. Thus, recti-
-“linear motion is converted to rotational motion or rota-
“‘tional motional is converted to rectilinear motion.

The tube-type actuating lever 18 has, at each end,
upward by extending oblique edges 18¢ and 185 which
are provided with a bracket 51 and a gate lever 52 as
shown in FIGS. 5A, 5B and 6. The gate lever 52 extends
to the outside through the oblique edges 184 and 18b.
- The other end of the gate lever 52, is provided with a

-gate 53 operable to extend into the oblique edges of the
lever 18. The gate 53 extends through a slot 54 to con-
trol the movement of the out-put balls 28. The gate
lever 52 is put into action by a roller-type stopper 55
fixed to the moving end of the oblique edges 18a and
185 when the actuating lever 52 balances in the horizon-
tal position along the fluctuation of floats 11 and 21.

The apparatus of the present invention can be moved
up and down by adjusting the top of the first and second
cylinders 10 and 20 below the water surface 61 of the
dam 56 in a conventional manners.

Referring in detail to FIG. 1, there is illustrated an
additional embodiment of an apparatus for the genera-
tion of power. Since the dam is located above ground
level, there is utilized a plurality of apparatus of the
present invention, wherein a second, duplicate appara-
tus of the present invention is positioned under the first
apparatus, and wherein the tops of the third and fourth
cylinders 30 and 40 are located below the main water
drainage pipe 58 of the first apparatus.

As shown in FIG. 1, the second apparatus for the
generation of power comprises third and fourth cylin-
der 30 and 40 having an open, upper end, and third and
a fourth floats 41 disposed in the third and fourth cylin-
ders 30 and 40, respectively. The lower portion of cylin-
ders 30 and 40 are provided with water supply pipes 33
and 43 which are extended to connect with the main
water drainage pipe 58 of the first apparatus. Also, the

25

30

40

45

35

60

65

4

cylinders 30 and 40 are connected to each other by the
water supply pipe 33, in which a solenoid-type valve 63
is disposed. To the water supply pipes 33 and 43, water
supply valves 32 and 42 are respectively attached. The
bottom portions of the third and fourth cylinders 30 and
40 are respectively linked with water drainage pipes 34
and 44, and the other ends of the water drainage pipes
34 and 44 are collaterally connected to a second main
water drainage pipe 59 which, if necessary, can be con-
nected to fifth and sixth cylinders (not shown). In water
drainage pipes 34 and 44, water drainage valves 35 and
45 are respectively disposed.

The second apparatus of the present invention has
same structure and function as the first apparatus of the
present invention as described hereinafter. Accord-
ingly, the output force from the seesaw-type actuating
lever 19 of the second apparatus of the present inven-
tion is connected to the generator 49, a turbine, a water
wheel, or the like through the connecting rod members
39, the guide-gear members 38 and gear crank 29.

In operation, as shown in FIG. 1, the water supply
valve 22 is open to supply water to the second cylinder
20 and, simultaneously, the drainage valve 15 is opened
to drain the first cylinder 10 completely. The float 21.
within the second cylinder 20 is, then, raised due to the
buoyant force of the water, while the first float 11 is
lowered due to gravitational force. Accordingly, as the
float 21 is raised, the edge 185 of the actuating lever 18
is lowered. As the actuating lever 18 is lowered, the
out-put increasing balls 28 move to the end of the
oblique edge and the gate 52 closes to position the balls
within the oblique edge.

As soon as the apparatus is positioned as shown in
FIG. 1, the water supply valve 22 and the drainage
valve 15 are closed, and at the same time, the solenoid-
type valve 62 in the pipe 13 is opened. The water intro-
duced into the second cylinder 20 then flows naturally
to the first cylinder 10 through the pipe 13 and, thus, the
two floats 11 and 21 are positioned at the same height,
respectively. As the water flows between cylinders 10
and 20, the actuating lever 18 moves counter clockwise
to the horizontal position and the out-put increasing
balls 28 confined within the edge 186 move toward the
central axis of the actuating lever 18 due to gravity, but
are stopped by the gate 53 (FIG. 5A).

In succession, the solenoid-type valve 62 is close and
the drainage valve 25 and the water supply valve 12 are
jointly opened. The actuating lever 18 is then moved to
the opposite position from that of FIG. 3 to that of FIG.
4. As the actuating lever 18 moves up, the gate lever 52
installed on the edge 185 is held by the stopper 55 and
thus the gate 53 is lifted to release the out-put increasing
balls 28 (FIG. 5B). The balls, as released, move forward
to the other end of the actuating lever with a positive
acceleration and enter into the edge 184, pushing the
gate 53 open, as shown in FIGS. 3 and 6.

At this time, the guide gears 38 reciprocally rotate
counter clockwise and clockwise in the directions indi-
cated by the arrows shown in FIG. 2. Accordingly, the
crank 29 rotates in the clockwise direction and the belt
48, associated therewith, actuates the generator 49, or
the like.

By constantly repeating this series of back and forth
operations, an increased out-put force can be obtained
from the actuating lever 18. Also, simultaneously, the
second apparatus of the present invention operates to
induce the out-put force to the generator 49 or the like.
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One of the important features of the present invention
is the clearance between the float and cylinder and, the
water level in which the first and second floats 11 and
21 are immersed.

Also, the present invention utilizes the flow of water
from a dam. Also, a plurality of apparatus can be in-
stalled at various levels from the top of the dam to the
bottom thereof.

The invention being thus described, it will be obvious
that the same may be varied in many ways. Such varia-
tions are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifica-
tions as would be obvious to one skilled in the art are
intended to be included in the scope of the following
claims.

What is claimed is:

1. An apparatus for the generation of power which
comprises:

at least first cylinder and at least second cylinder,

at least first float member and at least second float
member disposed in said at least first and second
cylinders,

a lever arm pivotably disposed above the cylinder,
the end portions of said arm lever being operatively
connected to said respective float members, said
lever arm containing weight members and defining
a path for guiding said weight members to traverse
said lever arm between said end portions,

a crank member rotatably disposed on a crank shaft,
said crank member connected to the center portion
of said lever arm through connecting rods and
guide-gears,

a dam which provides a source of water,

means for removing water from said dam and alterna-
tively introducing and removing said water to and
from said at least first and second cylinders,
whereby when the water from said dam is intro-
duced into said at least first cylinder and, simulta-
neously, removed from said at least second cylin-
der, said at least first float member is caused to rise
in the first cylinder and said at least second float
member is caused to fall in the second cylinder,
causing the lever arm to pivot about its axis which,
in turn, causes to weight members to relocate from
one end portion of the lever arm to the other end
portion thereof, and causing the crank to rotate
about its crank shaft for the generation of power.
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2. The apparatus of claim 1 wherein the first and
second main cylinders are located below the water
surface of the dam.

3. The apparatus of claim 2 wherein the first and
second main cylinders are provided with a main drain-
age pipe which is located over a first and second alter-
native cylinders.

4. The apparatus of claim 1 wherein a plurality of the
cylinders can be installed at step after step from the top
area to the lower area of the dam.

5. The apparatus of claim 1 wherein both end por-
tions of the lever arm are canted relative to the lever
arm.

6. The apparatus of claim 5 wherein the canted end
portions contain gate means for containing the weight
members therein, during the intermediate positions of
the levers arm, but releases said weight members when
the lever arm is disposed in positions beyond said inter-
mediate positions.

7. The apparatus of claim 1 wherein the lower por-
tions of the first and second main cylinders are con-
nected to water from the dam.

8. The apparatus of claim 1 wherein the cylinder has
twice the volume of the float.

9. The apparatus of claim 1 wherein the clearance
between the float and cylinder is from 3/1000 to
10/1000 of the inside diameter of the cylinder.

10. The apparatus for the generation of power of
claim 1 wherein the lever arm is a tube member and the
weight members are weighted balls disposed in said
tube member.

11. A method for the generation of power utilizing
first and second cylinders containing float members
disposed therein, a pivotally disposed lever arm con-
nected to said float members said lever arm containing
a weight member which is free to move therein and
means for introducing water into said cylinders and
removing said water from said cylinders which method
comprises:

introducing water from a dam into said first cylinder

and simultaneously removing a like amount of
water from said second cylinder, whereby said
water distribution causes the float member to rise
in said first cylinder and fall in said second cylinder
which in turn causes the lever arm to pivot about
its axis which transfers the weight member from
one end portion of the lever arm to the other end
portion thereof, causing the lever arm to move up
and down and causing the crank to rotate about its

crank shaft for the generation of power.
* * *® * *
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(54) Title: POWER GENERATION APPARATUS
(G4 22 Y. SHLY YA
[Fig. 1] (57) Abstract: The power generation apparatus of the
present invention comprises a weight load that can move
101 up and down; a moving storage tank guide box with a fluid
R ) storage part intended to collect fluid supplied from a fluid
(T 5 supply part provided at the top, a fluid discharge part pro-
152 T vided at the bottom, and a supply opening/closing part in-
C ] tended to optionally discharge the fluid collected in said
100 fluid storage part provided on the bottom of said fluid stor-
L age part; a moving storage tank with a recovery
110 opening/closing part accommodated in said moving stor-
[132b1, ., age tank guide box so that it can undergo up-and-down re-
1522 37 ciprocating motions between said fluid storage part and
said fluid discharge part and that is intended to optionally
discharge the collected {fluid through said supply
120 140 opening/closing part at a location adjacent to said fluid
° ~ | “142b ‘1 4  Storage part to said fluid discharge part at a location adja-
121 —142a cent to said fluid discharge part; and a power transmission
T unit that connects said moving storage tank with said
T weight load so as to enable power transmission so that said
Ly moving storage tank is moved downward when said weight
113+ nadha 20 oo load moves upward and said moving storage tank is moved
Lo LT upward when said weight load moves downward
- 134 134 P :
(57) 8.2FA]:
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[57] ABSTRACT

The present invention relates to an apparatus for the
generation of power and its method comprising two
cylinders, and pistons disposed in the cylinders, and a
lever arm containing weighted balls disposed therein
and connected to the pistons, whereby the balls are
transferred from one end portion of the lever arm to the
other end portion thereof and the lever arm, moves up
and down about its axis by the force of floats or pistons
and the weighted balls.

9 Claims, 6 Drawing Figures
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1

METHOD OF POWER GENERATION AND ITS
APPARATUS UTILIZING GRAVITATION FORCE
AND BUOYANCY

BACKGROUND AND SUMMARY OF THE
INVENTION

The present invention relates to a method of power
generation and its apparatus utilizing gravitation force
and buoyancy, having speciality that much bigger out-
put force than in-put could be obtained by way of add-
ing to in-put power the force generated by the action of
gravity and buoyancy.

Previously, many methods and/or apparatus of grav-
ity and buoyancy principal have been claimed that they
are utilizable to generate bigger out-put than in-put, but
proven anly to be ideal or theoretical and not to have
practical use for the claimed purpose.

However, the present invention is to provide an appa-
ratus sufficiently and practically utilizable as a separate
source of power generation.

Accordingly, it is an object of the present invention
to provide a practical device for generating a power
utilizing gravitation force and buoyancy. .

Another object of the present invention is to provide
a power generating device which is both simple in ap-
plication to another machine and low in manufacturing
cost.

Other objects and further scope of applicability of the
present invention will become apparent from the de-
tailed description given hereinafter. It should be under-
stood, however, that the detailed description and spe-
cific examples, while indicating preferred embodiments
of the invention, are given by way of illustration only,
since various changes and modifications within the
spirit and scope of the invention will become apparent
to those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully under-
stood from the detailed description given hereinbelow
and the accompanying drawings which are given by
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way of illustration only, and thus are not limitative of .

the present invention, and wherein:

FIG. 1 diagrammatically shows the mechanical sys-
tem of the present invention which one edge of oblig-
uity of an actuating lever comes to decline;

FIG. 2 diagrammatically shows the mechanical sys-
tem of the present invention which the actuating lever
comes to horizontal position;

FIG. 3 diagrammatically shows the mechanical sys-
tem of the present invention which the other edge of
obliquity of the actuating lever comes to descended
position;

FIGS. 4A and 4B are sectional views of the edge of
obliquity of the seesaw-type actuating lever according
to the present invention showing how the output in-
creasing balls move as the gate releases; and

FIG. 5 is a sectional view of the other edge of oblig-
uity of the actuating lever according to the present
invention showing the movement of the out-put increas-
ing balls.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now in detail to the drawings for the pur-
pose of illustrating the present invention A the power
generating apparatus of the present invention as shown
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2 .

in FIGS. 1, 2 and 3 comprises two cylinders, 1a and 15,
of an upper end open-type. The bottom of cylinders 1a
and 1b are connected to each other with a pipe 3 to
which a solenoid-type valve 2 is attached. The pipe 3 is
connected with water supply pipes 4¢ and 4b at each
side of its solenoid-type valve 2 and, to the water supply
pipes 4a and 4b, a water supply valve 5¢ and 5b is re-
spectively attached. The other ends of the water supply
pipes 4a and 4b are collaterally connected to water
supply tank 6.

Again, the bottom of cylinders 1z and 15 is respec-
tively linked with water drainage pipe 8z and 8b and,
the other ends of drainage pipes 82 and 8b are collater-
ally connected to water drainage tank 9 and to the
water drainage pipes 8a and 8, a drainage valve 7a and
7b is respectively attached.

The water drainage tank 9 is equipped with a water
pump 10 and the pump is extended to the water supply
tank 6 with a hose or pipe.

And, to the upper end open-type cylinders 1la and 15,
floats 11a and 11 having one half volume of the cylin-
der is inserted respectively as piston, leaving a certain
extent of clearance between the floa and cylinder to
have the float moved up and down smoothly without
any interference. The clearance between the floats and
cylinder is kept 3/1000-10/1000 of the inside diameter
of the cylinder.

As to the operation of the solenoid-type valve 2,
water supply valve 5a and 5b and water drainage valve
7a and 7b, the solenoid-type valve 2 is to be operated
independently for closing and/or opening water flow
from one cylinder to the other and vice versa while,
valve 5a on the water supply pipe 4@ and valve 7a on
the water drainage pipe 85, valve 5& on the water sup-
ply pipe 4b and valve 7b on the water drainage pipe 8a
are to be opened and closed simultaneously. -

The floats 11a and 115 are individually connected to
the seesaw-type actuating lever 12. This actuating lever
is of a tube-type, the center axis of which is set at the
symmetrical axis of the two cylinders 1z and 15, thus
concentrate the force to the out-put axis 13 as shown on
the illustration and, the out-put force resulted from the
action of the actuating lever 12 and concentrated to the
out-put axis 13 can be induced to other known appara-
tus through converting system of rotation to rectilinear
motion or rectilinear motion to rotation.

The tube-type actuating lever 12 has, at each end,
upward oblique edges 13a and 135 of 20 degree in com-
parison with the axis of abscissa and, inside the oblique
edge, weighty balls 14 of increasing out-put, movable
from one edge to the other and backward, are placed.

The floats 11a and 115 are respectively connected to
the axis of the upward oblique edges 13a and 1356 with
wires 16a and 166 through guide-rollers 15¢ and 156
installed above the actuating lever 12.

On top of the oblique edge 132 and 135 of the actuat-
ing lever 12, installed a bracket 17 and attached thereto
a gate lever 18 as shown in FIGS. 4A and 4B and FIG.
5. The gate lever is extended to outside through the
oblique edges 132 and 1356 and, to the other end of gate
lever, a gate 19 openable only to one side toward the
end of oblique edge 1s installed. The under side of gate
is inserted into the oblique edge through a slot made on
the edge of obliquity to control the movement of the
out-put increasing balls 14.

The gate lever 18 is put into action by a roller-type
stopper fixed to the moving trail of the oblique edges
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13z and 135, as the actuating lever 12 balances itself to
the horizontal position along the fluctuation of floats
11z and 1154.

In operation, as shown in FIG. 1, the water supply
valve Sa is opened to supply water to the cylinder 1a to
the water height of h; and, simultaneously, open drain-
age valve 7b to drain the other cylinder 12 completely.
The float 11a within cylinder 1a is, then, inclined due to
buoyant force to the highest point while the other float
115 is declined to the lowest position by gravitation
force. Accordingly, as the float 11« inclines, the oblique
edge 13¢ of actuating lever 12 comes to descended
position and, as the actuating lever 12 descended, the
out-put increasing balls 14 moved the end of the oblique
edge and the gate 19 is set in the position inserted into
the oblique edge.

As soon as the apparatus positioned as shown in FIG.
1, close the water supply valve 5a and drainage valve 7b
and, at the same time, open the solenoid-type valve 2,
on pipe 3. The water filled in cylinder 1a is then flown
naturally to the other cylinder 15 through pipe 3 and,
thereby, the two floats 1l¢ and 11b position respec-
tively to the same height of h;. The height h; is equiva-
lent to one half of the height hl. As the water moves, the
actuating lever 12 is moved counter clock-wise to hori-
zontal position and the out-put increasing balls 14 con-
fined within the oblique edge 134 are forced to move
toward the central axis of actuating lever by gravity but
stopped by the gate.

In succession of opening the solenoid-type valve 2 as
above, open drainage valve 7z and water supply valve
5b jointly. The actuating lever 12 is then, moved to the
opposite position as shown from FIG. 1 position to
FIG. 3. As the actuating lever moves up, the gate lever
18 installed to the oblique edge 13a is held by the stop-
per 21 and, thereby lifting the gate 19 to release the
out-put increasing balls 14. The balls as released move
forward to the other edge of obliquity with positive
acceleration and enter into the oblique edge 135, push-
ing the gate, as shown in FIG. 3.

By consequently repeating this series of action back
and forth, increased out-put force can be obtained from
the actuating lever 12.

The most important point of the subject invention is
believed to be the clearance between the float and cylin-
der and, taking into consideration the water lever h3 in
which the float 11a and 115 is immersed, several experi-
ments have been made to prove that additional buoyant
force corresponding to the actual volume of float 11a or
11b, which is equivalent to water lever h3 minus hl can
be obtained.

The invention being thus described, it will be obvious
that the same may be varied in many ways. Such varia-
tions are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifica-
tions as would be obvious to one skilled in the art are
intended to be included in the scope of the following
claims.

What is claimed is:
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1. An apparatus for the generation of power which
comprises:

a first cylinder and a second cylinder,

a first float and a second float member disposed in

said first and second cylinders, respectively,

a lever arm pivotally disposed above the cylinder, the
end portions of said lever arm being operatively
connected to said respective float members, said
lever arm containing weight members and defining
a path for guiding said weight members to traverse
said lever arm between said end portions, and

means for alternatively introducing and removing a
fluid to and from said first and second cylinders,
whereby when the fluid is introduced into said first
cylinders and simulataneously removed from the
second cylinders, the first float member is caused to
rise wherein the first cylinder and the second float
member is caused to fall in the second cylinder,
causing the lever arm to pivot about its axis which
in turn causes to weight members to relocate from
one end portion of the lever arm to the other end
portion thereof.

2. The apparatus of claim 1, wherein both end por-
tions of the lever arm extend at an oblique angle relative
to the lever arm.

3. The apparatus of claim 2, wherein the oblique end
portions contain gate means for containing the weight
member within said end portions during intermediate
positions of the lever arm but releases said weight mem-
ber when the lever arm is disposed in positions beyond
said intermediate positions.

4. The apparatus of claim 1, wherein the bottom of
the first and second cylinder are connected to a main
water tank.

5. The apparatus of claim 1 wherein the cylinder has
twice the volume of the float.

6. The apparatus of claim 1, wherein the clearance
between the float and cylinder is from 3/1000 to
10/1000 of the inside diameter of the cylinder.

7. The apparatus of claim 1 wherein means are pro-
vided for introducing water into the main tank and
remaining water from the respective cylinders.

8. The apparatus for the generation of power of claim
1 wherein the lever arm is a tube member and the
weight members are weighted balls disposed in said
tube member.

9. A method for the generation of power utilizing first
and second cylinders containing float members disposed
therein, a pivotally disposed lever arm connected to
said float members said lever arm containing a weight
member which is free to move therein and means for
introducing a fluid into said cylinders and removing
said fluid from said cylinders which method comprises:

introducing a fluid into said first cylinders and simul-
taneously removing a like amount of fluid from said
second cylinder, whereby said fluid distribution
causes the float member to rise in said first cylinder
and fall in said second cylinder which in turn
causes the lever arm to pivot about its axis which
transfers the weight member from one end portion

of the lever arm to the other end portion thereof.
* * * % *
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To okdgog kivnong givat npocdepévo ot Baon
Kkat opogn Tou pe tpdvreg (I8 kat lo) ot onoion
katrarnyouy ota Eninedo diga kat Eninedo
Brita Ta onofa Kal éAkouv Katd Tig KIVAOELG TOU
OKAQPOUG KIvNOoNg CUVEX®E NAVE® KAT®. Otav 10
oKdgog Kivnong aveBaivel (yépiopa 4) o Ea
kateBaivel EUPIOKOPEVO OE EPMAOKN pE TOV
pikpd poxd Tov A otadepov dfova Kat Tov
emotpéepel, 1o emineSo Brita Kiveital napdAAnia
nAny  erevdepa. Znv apxn g avrictpogng
nopeiag Ttou okdgoug kivnong  (adgacpa

Sefapeviic) éxoupe anepnokn tou Eninedou
dAga kat eundokn tou Eninedouv Brta otov
Hikpé Tpoxo Tou A otadepov afova, Twpa Ta
enineSa aveBaivovy, o Mikpdg tpoxdg tou A
otadepov dfova ovvexiler va neploTpEeTal
Kkatd Ty {Sta opd AvEnon NepIoTPO@OV/AENTO
- IKQVEC Y10 NAEKTpoNapaywyn - EMTuyXavetat
pe ovornpa afévev Mou EPOUV HIKPOUG Kal
PEYAAOUG TPOX OV KATAAANAWG ENNAEKOHEV@Y
énwg : Epmdokn MeT(AZA) ue MIT(BZA) kat
MeT(BZA) pe MiT(TZA).
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NEPITPADH

Mé8o&o¢ TTapaywyng KIvATIKAG evEPYEIAG YIa NAEKTpOTTApaywyr, XpNOIHOTTOIWVTAG

aBpoIaTiKa TIG Suvapeig avwang emi oxapoug kai BapiTnTag Tou {d1ov oKAPOUS, TTOU

Bpiokeral povipa o€ Sefapevi TAWTOU TToTapol Trou Yepilel kal ade1aler adidkoma.

H péBodog uTopei va epapuoadei ot MTAWTA TTOTAUIQ KAl JTa gnuEia TTou UTIAPXOouV f
HTTOPOUV VG KQTAOKEUATTOUV Befauevig yia v avodo xai kaBodo OKAPWY TE SIGPOPETIKA
eTTirTeda TTAEUONG TOU TTOTAUOoU.

H péxpt OAKEPT TEXVIKA £XUETAAAEUETAI TN SUvan TToU £Xel O OYKOC TOU VEPOU KaBWG pEel
amné To QUUITEPO ETTITTES0 OTABUNG TOU TTOTAWOU TTPOg TO XQHNAGTEPO ETTITTESO KAl TTERQITTPEPE!
TV TOUPKTTIVG TTOU BPIOKETal OTO PPAYLA avaueaa ota SU0 ETMeSa pofig Tou TTOTaNOU.

T1av mapouaialéuevn pédodo Ba EXUETAAAEUTOUNE T SUvaun TNg avwaong emi TKAPoUg
rrou Bpioketal poviua oe defapevr drav QuTh yepiler aTId Ta VEPQ TOU TTAWTOU TToTapou Kat BapdInTa
Tou gxdagoug dTav auth adeaiadel

MNapGAAnAG UTTopEi va yivetar xpAon - av BEAoupe - TNg SUVAIKAG TOU OYKOU TWV VEPWV
aBpailovTag T Suvapelg TToU agkouvTal aTig 500 TOUPHTTIVES TTOU TOTTOBETOGE, TR Wia aTAvV
gigoSo kat TV AAAR aTnv E§odo Tng Segapevris.

To quoTnua AerToupyei W §AS Ta vepd mou yepilouv TV Aeapievn eival g8 BEAN va QVUYWOIOUY
oxapog peyaiou Bapoug. Me ipdvra trou ival Tpoadepévog aTn Baan g Acfapevig Kar apou
Mepaagel amd TPoxXaAieg TTou eappdlouv ge Gfoveg PTTOPEI va KIVATE! ETHTTESO TTOU EMTIAEKETAI PE
TpOXS Ot @fova, TIg OTPOYEG TOU OTTOIoY BEAOULE va EXPETAA-AcuToUpal. H eurtAokr Tou emméSou
QuTOU Ba gTaPATACE GTaV TO OKAPOS PTATE! OTO QVWTEPD onueio Tou dtav n Aefapevr yepios. Na va
METUXOUME Tr GUVEXEIG TNG KivAang Tou TpOX0U 6a EKPETAMEUTOUUE OTR CUVEXEIQ TN Bapurnra Tou
okagoug adadloviag v Acauevr. Tmy TEPITITWAN QUTA GAAOG IHAVTag TTPOGBEUEVOS ané my
opoQr] ToU IXAPOUG KAl apoU MepAoel anéd TPOXANES GEOVWY EAKEN KA1 KIVET GAAO TTaPAAANAC emitredo
TTOU TWIPG EUTTAEKETAL WE TOV TPOXG kat guvexilel va Tov KIVEl kAT TV idia rravra gopa. V1av 10
OKAPOC PTATEI GTO KATWTEPO TNYEID TG 51a8popAC Tou TATE TO EMTIESO QUTO QTTOTUMTTAEKETAl amé
TOV TPOXO TTPOKEINEVOU VA EUTTAGKEI TO nptoto emiredo yia va EKHUETGAAEUTOUNE OTN CUVEXEIQ TN
SUvapn TNG Gvwang €7 TOU OKAYOUG HE TO véuiopa g Sefapevig. Me v aMnAodiadoxn Twv
BuUVApEWY QUTOV EXOUHE auveXn Kivnon Tou TPOX0U TOU OTT0IOU O OTPOPEG EXOUV HEV TTOAU PEYAAN
IoXU tivar dpwg Alyeg ava povada xpdvou. Ma va TeTdXouNE TRV aUEnon Tov aTPOPWY avd povada
xpovou ToTra8eTounE atov idio dgova éva aTABEPS TPOXS HEYAANG TTEPILETPOU TOV OTTOIO EMTTAEKOUUE
ye évav TPOXO WIKPAG TTEPIMETPOU TTOU BpiokeTat oTa8epd o€ éva SelTEPO TTAPAMNAC agova o ormoiog
HE TNV GEIPG TOU QYEPE! Evav PEYAANG mepipéTpou aTadepd Tpoxd. AUTOG O TEAEUTAIOS EUTTAEKETAI PE TOV
KPS TPOXS TTapaywyrig Tou Tpitou Ggova o OTT0i0¢ TTEPITTPEPETAI TTAEOV HE TTEPITTOTERES OTPOYES
ava povada xpdvou IKavég yia NAEKTPOTIapaywyry.

TopQwva pe Ta axédia n Napaywyn KIVATIKAG EVEpYEIag EMTUyXGveTat o€ U0 paage.

A' ®ATH - Ixédio 1 .

épmapa g Acgapevig (4)

To Ixdgog Kivnong (IK) emmAéet atn B&on mg A. Mt kAeioti v é€0d0 (E€odo ovoudioupe
v TTAEUPQ TTou BpIigKETar TPOG TNV KQTLTEPN EMIQPAVIa GTABKNG Tou TToTauoU) g A Ka
avoiyovTtag v £icodd g (aTnv avTiBen mAtupd) Ta vepd Tou TToTapou apxifouv va yeuigouv
™ A ka1 va avuyivouy 1o ZK. O1 lpdvreg Baong (IB) éAxouv To Emitredo aAga (Ea) mpog Ta

- katw, O Lradepdc 0dnyods Tou Ea(ZoEa) odnyei 1o Ea oTnyv Tpog Ta KATW MopEia Tou EUPIOKD-

HEVO GE EMTIAOKH HE TOV HIKPSG TpOXS Tou A Trafepou Afova [MIT(AZA)]. To Emimedo Brra (EB)
Adyw Tou BAPOUG Tou KIVEITE TTAPAMNAG HE TO Ea kai pe 1 BoAdeia Tou Zradepoy odnyol Tou
EB(ZoER) BpiokeTal € QTTEUTTAOKNA amd Tov MIT(AZA).

~J
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Av TrepipeTpog Tou MIT(AZA) =1,5m 1o1e MIT(AZA) Kat MeT(AZA) 8a TTpaypaToToIouV:
7.5:1,5=5 oTpo@éG/AeTTTO

Av TrepipeTpog Tou MeT(AZA) =12m xai Tepiperpog MIT(BZA) = 1,5m 167¢ Ba £XOUNE VIa TOV
MIT(BZA): 12:1,5=8 aTpogég o€ KGOt pia oTpogr} Tou MeT(AZA) 8nA. 8x5=40 OTpoPEC/AeTTTO
Tou MiIT(BZA) 60¢eg kai Tou MeT(BZA) mepipétpou 12m.

Av TrepipeTpog Tou MIT(MZA) =4m 16T B £XOUHE 3 gTpogéc Tou MIT(MZA) o kabe pia oTpoPn
Tou MeT(BZA) 3nA.40x3=120 gTpo@é¢/AETITO TOU MIT(TZA). ZTpo@Eg IKQVOTIOINTIKEG TE apiud
xai Suvapn y1a nAEKTpoTIapaywyt. .

NAPATHPHZEIT

AigoTaoec: A - ZK - Emmédwy - mepiperpol MIT xat MeT Tov ETaBepwv afdvwy pTropouv va
auéopeiwBolv WOTE va EXOUPE TIG ETOUUNTES OTPOPEG/AETITO.

O1 lpdvTeg TTou cuvdéouv To IK pe 1@ Ea kal ER uTropei va eival guppatéoxova avToxns A
axépa ahugideg Tou epappélouy o odoviwTolg Tpoxoug Tov LTabepwv Afovwv Baong xai
Opogric.

I10 rapouaialdpevo cUOTNHA Trapaywyrig Kal avaAoya pE 1T SUVARIK TToU TTaPEXE!
HTTOPOUNE VA EQAPHOCOUHE TTEPICTGTEPOUS Ipdvreg pe Ta aviioToixa Emimeda yia SirAq n
TTEPIOCATEPR TTAPAYWYN EVEPYEIAS.

O1 TrOAeC £10680u Kai £€650u MG A pTTopoUV va QvoiyouV - KAEIVOUV XPNOTHOTIOIIVTAS pépog
TG NAEXTPIKAG EVEPYEIQG TTOU TTApAYE! TO glompa n kdvovTag xprion Tov duvapewy mg
avwong kai Baputnrag Tou K ouvBEOVTAC TO HE TG TTUAEG HE HNXQVICHOUG WOTE HOAIG To ZK
@Tavel aTo TéAog NG Siadpopric Tou va avoiye! kai KAEIVE! IC QvTIOTOIXEG TTUAEG TN A.
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AZIQIEIZ

1. MéB050¢ Tapaywyng KIVATIKAG EVEPYEIQG, xavAig y!a NAEKTPOTTapAYWY, xapaynpigeral amo
Ixapo¢ xivaong (TK) mou xiveital Sigprw¢ Tavw-kArw péoa ot Aegapevi (A) TAwTOU TOTaPouy TTou
yepiler kar adeiadel adigkoma. Amoreheital amd () Acgapev (1), (ZK) Zxagog Kivnang (2). (ZAB,-
TAB, xai ZAO:-ZAO:-IAO;) Z1aBepods AGOVES Bdang xai Opaddg (3), (1B xai lo) lpdvra Bdong xai
luavra Opoerig (4). (Ea xai EB) Emimeda epAokig a kat B (5), (ZoEa kar ToER) Iradepoi 0dnyoi
1wv: Ea xai EB (6). (AZA,BZA xai MZA) LUaTnua $108epWyv AEOVWY TTou PEPOUV TOUG (MI.T(AZA)-
Me. T(AZA)- MiLT(B TA)-Me.T(BZA)-MLT(FZAM)] Mixpoug xat MeydAoug Tpoxoug gpmAokig (7).

2. H MéBodo¢ Trapaywyng KivaTikig evépyeiac, Q¢ YIQ NAEKTPOTIaPAYWYr, CULPUWVG E TNV
Afiwon 1 aworgAeital amé A(1) n oTroia xapaxnpigerar amd 1o n £x€l TOAEG €10680u xa1 £§450U
TWV VEPWVY TOU TTAWTOU TOTapoy V106 NG oTroiac Bpioxetal povipa 1o ZK(2) Tou avepaiver-
XQTERQIVEI GUVEXWG BE TO YERIOPA-GEIaopa avtigroixa tng A. Ztn Bdon g A. Aiyo Tdvw aTré 1oV
TUBpéva TAC Xara pAKag TNG - Hrikog ¢ A. opilerai 10 BragTnpa peragu rwv TUAWV NG - Xat TAVIQ
péoa aro vepd Bpigxovrial graBepoi o€ BEan kat kivaon o (ZAB, xai £AB,) (3) T’ T0UG OTrOIOUG O
TAB1 Aiyo QpIOTEPOTEPT TNG KEVTPIKAG kard pfixog eudeiag g A kai 0 ZAB2 oT0 axpo 5ei6 g A.

gt eAdyioTn amdoracn amd 10 TALUPIKO KATAKOPUPO TOIXiO TNG A, Eiva mapGAANAOI PETAgU TOUG,
opiZdvTiol kat £xouv T0 id10 UYOpETPO. AvidIOpETPIKG TwV ZAB) KAt IAB; ka1 g€ Uyog TpITAGaio atr’
Qutd Tou TpayparoToici n amAn diadpopr Tou $K. péoa o1 A. Bpiokovial or: ZAO; xal IA0;
g1afepoi o BEon xai kivnon. Ae§idTepa Twy $AO, xai IAO; ot TapGAAnAn B€an kal aT0 idi0
eTTiTedo Trou opifouv auToi Bpioxeral o TAO;. Z1v xaraxkdpugo tov ZAQ; xat TAO; Kai OF JIKPN
améoracn aw' autodg e kareuBuvon pog 1a xGrw givar rorodeTnpévol o otabepr 6€an o ToEa
ka1 ToER(B) aviioTtoixa, Exouv prikog Aiyo HEYaAUTEPO QTIO TO SiTAGaio ¢ amArg diadpopng Tou

TK, KQI PEPOUV OTO ECWTEPIKS TOUG utrodoyE¢ Tpocapyoyig Twv: Ea xai ER (5) aviigroixa, 1Q
oToia Ea xai EB £xouv prikog 600 ka1 auté g amAfi¢c Siadpourg rou IK, ival gfnpinuéva amd
Tou¢: 1B ka1 lo kivouvTial TmapdAAnAQ, karakopuea, PEPOUV QUAGKWUEIS gUTTAOKAG GTIC TTAEUPES TTOU
BAéovTal peTagy Toug, mpooapuddouv 010 TAVW 106 TpApa Twv Z1a8epwv odnywv Toug otav n A
cival Gdeia xat a1o kdTw Wigd drav n A gival yepdrn. Ta Ea xar EB guTrAékovIal 51adoxIKa pE TOV
Mi.T(AZA) (7). 0 oTroiog AZA gival 0 TPWI0E EVOg CUaTAHHATOg TPV afovwy TapdAMnAwY peTagy
1wy o1abepoi ot 8éan Suvapevol va TEPIOTPEPOVTAI YUPW QTG TOV GEova Toug aTr’ TOUG 0TrOIoU Ol
AZA xai BIA pépouv amd Evav pikpd xar fvav HEYGAO TPOXO EWTTAOKIAG KQI O A tov Mixpd 1p0X0
Tmapaywyr¢ o€ idragn 1€101a WOTE O M1.T(AZA) va EPTTAEKETAl Siadoxixa pe ra Ea xa1 EB, o
Me.T(AZA) va EPTTAEKETAL PE TOV Mi.T(BZA) xat 0 Me. T(BZA) va guTTAERETal pE Tov MLT(MZA). o
AZA Trou @épel Tov MLT SiEpxerat aparAiiwg Tov Z1adepuv Agovwy Baong kai Opoeng avdueoa

twv Ea xai EB, ioaméxe rwv ZoEa xat T0ER ka1 o€ Uyog eviduego g oAng Siadpopng ou
Trpayuaromwololv 1a Ea kat EB.

3. H M£Bodo¢ Trapaywynig KIVATIKAG gvépyeiag, Ikavrig yia nAExTpoTIapaywyr, CUHQWVG UE TG
afioeig 1 xat 2 xapaxmpilerat amd 10 o1 10 IK PEPEI GTO KEVTPO BAEOUG TN Bdong 10U kat NG
Opo@A¢ Tou, Toug: I xai lo (4) avrigroixa. O IB peta mv wpdodean Tou ot Baan rou 2K TepVa
xdTw GO QUAGKWTF TPOXAAIG TTOU TEPICTREPETAN eAsU6epa Tavw atov ZAB,, 0T OUVEXEIQ PE TOV
iB10 1poTro SiEpXETAl AT TPOXAAIa TOU TAB, xa1 avefaivoviag xaraxképupa guvavid xat
mpoadéveral gTo xdrw Gkpo 1ou Ea, 010 mévw pépog Tou Ea éxoupe véa wpdadean rou IB
xarakdpuen Siadpopr TPOg Kal wavw aIrd 1oV TpoXaAia Tou ZAO; oTpoQr TPO¢ TPoXaAia Tou IAO1
a’ 4Trou guveyilgl karakdpupa xal guvavTd Kxai TPoadéveral aTo KEVTPO Bapoug NG 0pOPrig TOU
TK. ATrO 10 onpEio auté e£apraral xat o lo 0 oToiog avefaivoviag Biépxeral Tavw amd TPOXQAIES
1wv TAO, kal TAQ; ka1 KATEPXOUEVOS XQ1aKOpUPA JUVAVTA Kal mpoodéveral o1o EB.

4. H MEBodo¢ Trapaywyrig KIvATIKAG EVEPYEIAC, Ixavrig yia NAEKTPOTIAPAYWYH, TUHPWVQ HE TIS
a&ioeig 2 kan 3 xapaxmpigeral amo 10 6n 61av 1a; Ea kal EB eAxudueva amé roug: 18 xai lo
wpaypartoToiody v avodiki roug Siadpoyri yeraromifovrat - Tavia TapGAANAG Kal KATakdpUPa -
pe v BorBeia rwv: ZoEa kar ZoEP wpog 1a apIoTEPG WATE va EXOUHE ameptrAokd Tou Ea amd Tov
MI.T(AZA) KQl EUTTAOKI) TOU PE TO ER xai eavépxovral Be€IG - TNV TPONYOUHEVN Béon toug - y1a va
TPAYHATOTTOITOUY TNV xa6o8ixf TTOPEIa TOUG.
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MéfoSog Tapaywyrig KIVATIKAG EvEpYEIAS Yia nALKTpOTapaywyr, XpNOIHOTTOIWVTAS
abpoioTikd TIg Suvapeg avwang £l ox&@oug ka1 Baputnrag Tou fB1ou oKAPOUG, TTOU
Bpioxerar pévipa ot Sefapevry TAWTO0 TToTapol ou yepilea xan adadlea adiaxowra.
To IK eival mpoadepévo om Baon Kai opoPr] TOU HE IpdvTeg (1B xan lo) of oTroiol kaTaAfyoLV
5 ota Ea xai EB Ta omoia xal AKouv KaTd T KIVIOEIS Tou ZK ouvexug TTAVW-KATW.

Orav 1o IK aveBaive (yéuoua ) To Ea katefaive: EUPIOKOUEVO OE EUTTAOKI HE TOV MIT(AZA)
Kat Tov TTEPIoTPEPE, To EB kiveital TapdMnAa ANV eAetBepa.
Tmv apx TG avTioTpoPng TTopeiag Tou TK (G5aagua A) éXOUHE ATTEUTTAOKT TOU Ea xai
epTTAokn Tou EB oTov MIT(AZA), Tpa Ta Emimeda aveBaivouv, 0 MIT(AZA) ouvexilel va

10 TrepIOTPEPETE KATA MV iBia popd.
AUENOT TTEPICTPOPUIVIAETTTO - IKQVEC YIQ NAEKTPOTIPAYWYT| - ETTTUVXGVETE HE ougmua
a€dvuv TroU PEPOUV HIKpOUS Kal HEYGAOUS TPOXOUS KATAAGAWG EUTTAEKOHEVILV oTTWG:
EptrAoxki MeT(AZA) pe MIT(BZA) xat MeT(BZA) pe MIT(I'ZA).
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Nors.—The application for d Patent has become wotd. o o o
T'his print shows the Specification as it became open to public inspectioit.

PATENT SPECIFICATION
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" Hydromotor.

I, Hener Long, of Tremillau, Muni-
cipality, of Saint-Pierre-Quilbignon,
France, a citizen of the French Republic,
do hereby declare the nature of this
invention and in what manner the same
is to be performed, to be particularly
described and ascertained in and by the
following statement;— :

This invention relates tp a hydromotor
which utilizes hydraulic energy as motive
power, acting in conjunction with floats

- which are automatically filled with and

15

20

emptied of air, and act in this manner
on coutiter-weights hanging by chains
from a shaft, the speed of rotation of
which, brought about by the fall of the
counter-weights, can be utilized, if, to
this system, is added an arrangement o
speed_multiplying gearing. S

It will be seen, by referring to the
drawings attached, that

Figure 1 is a front- view of the

" machine,

25

30

Figure 2 is.a plan view, and .

Pigure 3 shows a side view. :

This machine consists of a plurality of
(in the embodiment shown three) tanks
A, made of sheet  metal or reinforced
concrete having a square base, the depth
of which is-double at least of the width
of one of the sides, and fitted inside with
suitable- guides for keeping the floats

" steady in their vertical rise and fall.

35

Inside each of the tanks is fitted a
float B, made of sheet metal, of cylin-
drical shape and hollow, the diameter of

. which is five-sixths of one of the sides
* of the tanks, and the depth of which

40

exceeds by -about twenty centimetres the

depth of the tanks; at the bottom is

made a port Q for the flow of water in

and. out. These floats are provided, at

their upper part, and on the side, with
[Price 1/-]
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two cocks, one of which O is for the
admission of compressed air, and fhe
other P for the exhaust. Ca
Counter-weights C, - of cylindrical
shape, and of the same diameter as the
floats, are surrounded by a rim, up to a
certain height, with a.view fo carrying
scrap - iron. or other ‘ballast; these
counter-weights are suspended = from
chains D kept taut by other eounters
weights C1, : : '

These (;hains are run over ratcheb '
- wheels with flats B, put in- and out. of

gear automatically.  The half-ratchets
which carry the chains are free on the
shaft in the semse of rotation, and rest
against rings fixed on the shaft by.means
of prisoner studs. The other half-
ratchets are keyed on the shaft, but free
in the longitudinal sense, and. -vest
against opposing springs. -

The main shaft F which ecarries the
counter-weights is dimensioned in accord-
ance with the weights which it has to
carry and rests on suitable bearings
mounted on angle-iron frames.

A regulating pendulum G, which. is
movable on its axle, is fitted with an
escapement gearing with a ratchet-wheel
which transmits the motion to a speed-
reducing gearing H. In" the case” of
marine hydromotors, the regulating
pendulum will be "replaced by any
ordinary and suitable escapement device,
as for instance a gpiral spring, and the
counter-weights will be fitted from top
to bottom with guides to prevent them
from swinging. : R

An emergency break I is provided-for
the purpose of stopping the machine in
case of need. y T
- The- speed multiplying gearing. J
allows of the speed of the machine being

Yo
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adjusted in a suitable manner, according
to the requirements.

The transmission shaft K is employed
to transmit the motion to one or several

" machines of any kind, by means of suit-

able deviees,

An air compressor L, of a_nyi‘tryi)e; 1s B

connected withi- the floats By 1t is only
shown on the drawing by way of indi-
cation. It will be fitted on whichever
of the shafts of the speed multiplying

“gearing will be most suitable for the

purpose, in accordance with its speed.
.A'rigid pipe M is employed to send air
ihto the three floats.

The flexible pipes N are also used to
send air into the floats, but separately,
according to whether the cocks O are

open or closed in view of the fact that _

when one of the three cocks will be open,
the other two will be closed.

The cocks P provide an exhaust for
the air, after each upward stroke of the
counter-weights. ~ ~ .

The machine will “be started up by
filling the tanks in one single operation.

The floats are hermetically closed at
the top, since the cocks O and P will
be closed, and as the water can only
enter. through port Q, they will conse-
quently’ rise as the water rises in the
tanks, and they will, therefore, cause the
counter-weights to rise. - = .

At the moment when the water rises
flush with the tpper edges of the tanks,

about ome half of the floats will have to

be out of the water, since, in view of
their. volume, and taking into account
their own weight, their density will be
adjusted in such a manner as to be equal
to" .5 in relation to that of the water,
which will be equal to 1.

* ‘When the tanks are full of water, the
floats will be in equilibrium on this
water, and the counter-weights will be
at the upper dead centre of their course;
at this moment the cocks P are opened
automatically by any suitable arrange-
ment of contacting levers or the like.
Air escapes then through these cocks,
water enters the floats through the ports
Q and carries, consequently, the said
floats to the bottom of the tanks through
their own weight. , ,

As soon as the floats begin to go down,
the ratchets E which carry the chains
revolve in an opposite direction to when
the floats travelled upwardly, and gear
with the shaft. , . -
- The brake I is veleased and the
pendulum C is set goings the machine,
a§ well as the alr compressor, are started
up. }

_ The falling of the counter-weights is
then "adjusted in accordance with the

position shown by Figure 1, by holding
them motionless, each in its turn for a
certain time, in such a manner that they
reach the lower dead centre of their
stroke progressively and at regular
intervals. - - S

Once. the machine is started up the

- raising ‘of - the” counter-weights will be

effected by compressed air, in the follow-
ing manner;— :
‘When the counter-weights reach the
lower dead centre of their stroke, they
come to rest on the floats. and press at
the same time on the levers of suitable
devices which open simultaneously the

- 80

cocks O and close the cocks P; coms -

pressed air enters at once the floafs

through the cocks O and drives the water- -

out into the tanks. On rising by becom-
ing empty the floats raise the counter-
weights to the upper dead centre of
their stroke.

‘When the float is in this position, the
cocks O are closed and the cocks P are
opened automatically and simultaneously,
the air escapes through the cocks P and
water enters again through the ports Q;
the floats again go down to the bottom of
the tanks letaving the counter-weights in
gear with the shaft, and so on.

It will be observed that the only part
played by compressed air, is to drive the
water out of the floats, and that it has
nothing to do with the counter-weights;
these are driven upwards by the floats
which in their turn, are driven upwards
by the water rising in the tanks.

85
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The machine is shown on the drawings -

with three counter-weights, this however
is a minimum, and it would be wuseful
for practical purposes to have at least
six, in view of the fact that the difference
between the minimum and maximum
power would be equal to *[,rd in the first
case, whereas in the second case it would
be equal to ¥/sth only, which is practi-
cally a megligible quantity.

105

110

Having now particularly described and - -

ascertained the nature of my said inven-
tion, and in what manner the same is
to be performed, I declare that what T
claim is:— -

1. A hydromotor, the characteristic
features of which are tanks with floats
placed underneath a shaft carried by a
frame and counter-weights hanging one

120

over each float from respective chains . .

which run each over a ratchet-wheel
fitted on the shaft, with a view to.driving
the said shaft when the counter-weights
descend. ' '

125

2. In a hydromotor consisting. of tanks ..
with floats and counter-weights, which - -

work in conjunction with the floats with
a view To driving the power receiving

130
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shaft, means for rendering regular the
rotary motion of the said shaft, and
means for multiplying the initial speed
of rotation of the said shaft.

3. In & hydromotor consisting of tanks
with floats and counter-weights for the
purpose of driving a power receiving
shaft, the construction wherein the flodts
cause the counter-weights to rise by
reason of the wupward drive which
the said floats themselves receive from
the water which the tanks contain.

4. In a hydromotor, tanks with floats
and counter-weights for the purpose of
driving a power receiving shaft through
their downward motion, and means for
driving the air out of the floats, as well
as means for bringing the floats back
automatically to the bottom part of the
tanks.

5. A hydromotor, comprising tanks
with floats, counter-weights for driving
a power receiving shaft through their
downward motion, and piping with cocks
on the floats, connected with an air com-
pressor, the said cocks being opened duto-
matically, for the purpose of admitting
alr into the floats, and emptying same,
when they dre brought down, and means
whereby the dir compressor 1s driveh by
the power receiving shaft.

6. A hydromotor constructed, arranged
and operating substantially as herein
described with reference to the accom-
panying drawings.

Dated this 23rd day of April, 1923.

JOHN H. JACK,
Agent for the Applicant.

Redhill; Printed for His Majesty’s Stationery Office, by Love & Malcomson, Ltd.—1924,
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@ Procédé de transformation d'énergie hydraulique con-
sistant & associer un poids 1 a un flotteur 2, plongé dans un
liquide & niveau variable, lorsque le liquide est 3 son niveau
minimum, & élever le poids grace au flotteur, 4 le libérer du
flotteur avant la descente du liquide, & autoriser sa descente
indépendamment du niveau du liquide et A récupérer
I"énergie produite par cette descente, et instaliation pour la
mise en oeuvre du procédé.
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"Procédé de transformation d'énergie hydraulique et
installation pour la mise en oeuvre de ce procédé"

La présente invention est relative & un
procédé de transformation d'énergie hydraulique.

L'invention a pour but de procurer un procédé
simple dont la mise en oeuvre peut &tre assurée, pour
transformer 1l'énergie hydraulique en énergie mécanique
ou électrique, sans investissements cofiteux dans tous
les sites oll un liquide subit des variations de niveau
successives et en sens contraires, tels que sites en
bord de mer ou d'océan soumis & des marées d'amplitudes
non négligeables, sites ol un réservoir peut &tre ali-
menté en eau courante pour que le liquide atteigne un
niveau maximum et vidé par gravité pour que le liquide
occupe un niveau minimum et ainsi de suite.

A cet effet, suivant 1l'invention, on associe
au moins un poids & au moins un flotteur, plongé dans
un liguide & niveau variable passant successivement d'un
minimum & un maximum et vice versa, quand le liquide est
a son niveau minimum, on él&ve ce poids & 1'aide du flot-
teur grl@ce & la montée du liquide, on libére ce poids
du flotteur, avant la descente du liquide, lorsque ledit
poids a été amené 3 une hauteur déterminée et on autorise
la descente du poids qui s'effectue sous l'effet de la
pesanteur et indépendamment du niveau du liquide et on

récupére l'énergie produite par cette descente.
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Le procédé suivant 1'invention, qui permet
la transformation de 1'énergie hydraulique en disconti-
nu, prévoit l'accumulation de cette énergie hydraulique
qgqui peut étre restituée quand le besoin s'en fait
sentir,

Suivant 1'invention, pour accumuler de 1'éner-
gie, on blogque le poids 1ibéré du flotteur au niveau o
il a été amené par ce flotteur quand le liquide a atteint
son niveau maximum, on associe a nouveau le poids au
flotteur quand le liquide est & son niveau minimum, on
débloque le poids pour qu'il subisse une nouvelle &1é&-
vation pendant que le liquide passe de son niveau mini-
mum & son niveau maximum et on recommence 1'opération
jusqu'a ce que le poids ait atteint une hauteur déter-
minée .

Le procédé suivant 1'invention vise également
la transformation d'énergie hydraulique en continu.

Pour ce faire, on prévoit, suivant 1'invention,
au moins deux réservoirs reliés entre eux pour que le
niveau de liquide soit maximum dans 1'un quand il est
minimum dans l'autre et vice versa et on dispose dans
chacun de ces réservoirs au moins un flotteur associé
& au moins un poids de sorte que le poids 1ibéré, quand
le liquide a atteint son niveau maximum dans un des ré-
servoirs, descend pour céder son énergie pendant que le
poids de l'autre réservoir s'éléve entrainé par son
flotteur.

L'invention a également pour objet une instal-
lation pour la mise en oeuvre du procédé susdit.

D'autres détails et particularités de 1'inven-
tion ressortiront de la description des dessins, annexés

au présent mémoire, qui illustrent le procédé suivant
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1'invention et représentent, & titre d'exemples non
limitatifs, des formes de réalisation particulidres de
l'installation suivant 1'invention.

La figure 1 est une vue schématique illustrant
le procédé susdit pour la transformation en discontinu
de 1'énergie hydraulique et montre une installation pour
la mise en oeuvre du procédé.

Les figures 2 et 3 sont des vues analogues &
la figure 1 et illustrent des variantes du procédé et
de l'installation suivant 1'invention.

Dans les différentes figures, les mémes nota-~
tions de référence désignent des éléments identiques ou
analogues. -
Le procédé de transformation d'énergie hydrau-
lique suivant 1'invention et illustré aux dessins consiste
a associer un poids 1 & un flotteur 2 plongé dans un
liguide 3 & niveau variable, qui passe successivement d'un
minimum 4 3 un maximum 5, au moment ol ledit liquide est
a son niveau minimum, & élever ce poids 1 & l'aide du
flotteur 2 pendant le passage du liguide du niveau 4
au niveau 5, & libérer le poids 1 du flotteur 2 lorsque
le poids a été élevé & une hauteur déterminée et au
plus tard au moment ol le flotteur a atteint le niveau
maximum 5 et & autoriser la descente du poids 1, sous
l'effet de la pesanteur et indépendamment du niveau
du liquide, qui entraine l'arbre 6 en rotation pour
récupérer 1'énergie produite par cette descente -
voir figure 1 ol le flotteur et le poids sont représentés
en traits pleins dans la position gu'ils occupent lorsque
le liquide est & son niveau minimum 4 et en traits inter-
rompus quand le liquide atteint son niveau maximum 5. ILe

~

procédé suivant 1'invention consiste également & récupérer
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1'énergie produite par la descente du flotteur quand
le niveau de liquide passe du niveau 5 au niveau 4,
ledit flotteur 2 entrainant, tout comme le poids 1,
l'arbre 6 en rotation (voir figure 1).

Le procédé suivant 1l'invention prévoit, comme
montré & la figure 2, l'accumulation d'énergie en éle-
vant le poids 1 en plusieurs étapes, au cours de plu-
sieurs montées successives du flotteur 2, avant d'au-
toriser sa descente pour qu'il restitue l'énergie
emmagasinée. Pour ce faire, on bloque le poids 1 libéré du
flotteur au niveau ol il a été amené par le flotteur
quand le liguide a atteint son niveau maximum, on associe
& nouveau le poids au flotteur quand le liquide est a
son niveau minimum, on débloque ledit poids pour qu'il
subisse une nouvelle élévation pendant que le liquide
passe de son niveau minimum & son niveau maximum et
on recommence l'opération jusqu'a ce que le poids 1 a
atteint la hauteur déterminée. A la figure 2, le poids
1 et le flotteur 2 sont représentés en traits pleins
dans la position qu'ils occupent lorsque le liquide est
a son niveau minimum et que le poids se trouve dans sa
position la plus basse, le flotteur 2 étant représenté
en traits interrompus dans la position qu'il occupe
quand le liquide est & son niveau maximum tandis que
le poids est représenté, en traits interrompus, dans
les deux positions qu'il occupe aprés une premiére
montée et une deuxiéme montée successives dudit flot-
teur 2.

Suivant 1'invention, on pourrait également, pour
accumuler de l’énergie tout en utilisant une partie de
l'énergie fournie au poids a chacune de ses élévations,

régler le mouvement de descente du poids 1 libéré du
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flotteur 2 quand le liquide a atteint son niveau maximum
pour que l'amplitude de ce mouvement soit inférieure 2
l'amplitude du mouvement de montée du poids précédant
la descente de ce dernier, récupérer 1'énergie produite
par la descente du poids, associer & nouveau le poids
au flotteur quand le liquide est & son niveau minimum
pour élever ledit poids quand le liquide passe de son
niveau minimum & son niveau maximum et recommencer
l'opération jusqu'a ce que le poids 1 ait atteint une
hauteur déterminée,

Comme illustrée & la figure 3, le procédé

suivant 1l'invention permet é&galement la transformation

en continu de 1l'énergie hydraulique. Pour permettre cette -

transformation en continu, on prévoit au moins deux
réservoirs 7 et 8 reliés entre eux pour gue le niveau
de liquide soit maximum dans 1l'un quand il est minimum
dans l'autre et vice versa et on dispose dans chacun

de ces réservoirs un flotteur 2 associé 3 un poids 1

de sorte que le poids libéré, quand le liquide a atteint
son niveau maximum dans un des réservoirs, descend pour
céder son énergie pendant que le poids de 1'autre réser-
voir s'éléve entrainé par son flotteur.

L'installavion pour la mise en oeuvre du pro-
cédé suivant 1'invention et représentée aux dessins est
donc implantée dans un site ol un liquide 3 subit des
variations de niveau successives et en sens contraires,
cette installation comprend au moins un flotteur 2 pou-
wint suivre les variations de niveau du liquide, au moins
un poids 1 pouvant étre mis en mouvement par le flotteur
2, des moyens de liaison 9 du poids 1 au flotteur 2 agen-
cés pour élever le poids & chaque mouvement ascendant

du flotteur et pour libérer le poids lorsque ce dernier
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a atteint une hauteur déterminée et au plus tard au
moment ou le flotteur amorce chacun de ses mouvements
descendants et des moyens 10 associés au poids et agen-
cés pour récupérer 1l'énergie produite par la descente
de ce dernier,

Suivant 1'invention, cette installation peut
également présenter, comme montré & la figure 1,des
moyens 11, représentés en traits interrompus, agencés pour
récupérer 1'énergie produite par la descente du flotteur
2.

Dans le cas ol l'installation susdite est prévue
comme montré & la figure 2, pour accumuler de 1'énergie,
elle comprend des moyens de blocage 12 prévus pour immo-
biliser le poids 1 d&s que celui-ci est libéré des
moyens de liaison 9 , ces derniers é&tant agencés pour
élever le poids 1 jusqu'a une hauteur déterminée, a
partir du niveau atteint & chacune des immobilisations
du poids, & chacun des mouvements ascendants du flotteur
2, lesdits moyens de blocage 12 étant agencés pour libé-
rer le poids dés que le flotteur 2 amorce son mouvement
ascendant.

Les moyens de liaison 9 susdits comprennent
un cédble 13 passant sur des poulies 14 tournant autour
d'arbres fixes 15, les extrémités du c@ble é&tant reliées
aux flotteur 2 et poids 1 pour que ceux-ci s'élévent
lors de la montée du flotteur,et un dispositif 16,
connu en soi et non représenté en détail, qui est fixé
au poids et gui emprisonne le brin de cdble 17 associé
au poids lorsgu'une traction est exercée sur ledit brin
par le flotteur, suivant la fléche 18, dés que ce der—-
nier amorce son mouvement ascendant et libérant ce brin de

cable, pour libérer le poids par rapport au flotteur, dés
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que la traction sur le brin 17 cesse quand le flotteur
a atteint son niveau maximum 5,

Les moyens de blocage 12 précités du poids
1 comprennent, comme montré & la figure 2, un dispositif
19, connu en soi, non représenté en détail et du type
frein de secours utilisé notamment dans les ascenceurs,
coopérant avec une tige fixe 20 disposée paralldlement
a la direction de déplacement du poids, ce dispositif
autorisant le déplacement du poids 1 dans le sens
montée, suivant la fléche 21, lorsqu'il est entrainé
par le flotteur 2 et bloguant le déplacement du poids,
dans le sens descente, lorsque ce dernier est libre
par rapport au flotteur. Ce dispositif 19 est pourvu
d'une commande mettant ses organes de blocage hors cir-
cuit de maniére a permettre la descente du poids 1 guand
ce dernier a atteint une hauteur. déterminée.

Les moyens 10 et 11 associés aux poids 1 et
flotteur 2 pour récupérer 1'énergie produite par leur
descente sont avantageusement constitués par un systéme
transformant le mouvement linéaire du poids et du
flotteur en un mouvement circulaire, systéme , comme mon-
tré aux figures 1 & 3, tel qu'un cable 22 coopérant avec
une poulie 23 calée sur l'arbre 6 qu'elle entrafne, une
des extrémités de ce cdble 22 étant fixée au poids 1 et
au flotteur 2 tandis que son autre extrémité coopére
avec un dispositif connu 23 assurant la tension du ca-
ble pendant la montée du poids et du flotteur.,

L'installation suivant 1'invention peut étre
utilisée seule ou en combinaison avec d'autres installa-
tions de transformation d'énergie hydraulique. C'est
ainsi que l'installation pourrait avantageusement étre

combinée aux usines marémotrices dans lesquelles on
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pompe de l'eau en fin de cycle pour allonger les pé-
riodes de production, ladite installation permettant
par exemple de procurer 1'énergie nécessaire au pom-
page de l'eau et qui est fournie par les marées, plutdt
que d'utiliser une partie de 1l'énergie transformée dans
ces usines pour ledit pompage.

Il doit étre entendu que l'invention n'est
nullement limitée aux formes de réalisation décrites
et que bien des modifications peuvent étre apportées

4 ces derniéres sans sortir du cadre du présent brevet.
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REVENDICATIONS.

1. Procédé de transformation d'énergie
hydraulique, caractérisé en ce qu'on associe au moins
un poids (1) & au moins un flotteur (2), plongé dans
un liquide (3) 2 niveau variable passant successive-
ment 4'un minimum (4) & un maximum (5) et vice versa,
quand le liquide est & son niveau minimum (4), on
é€léve ce poids (1) & 1'aide du flotteur (2) grice
a8 la montée du liquide, on libére ce poids du flot~
teur, avant la descente du liguide, lorsque ledit
poids a é&té amené & une hauteur déterminée et on
autorise la descente du poids qui s'effectue sous
l'effet de la pesanteur et indépendamment du niveau
du liguide et on récupdre 1'énergie produite par
cette descente.

2. Procédé suivant la revendication 1,
caractérisé en ce que, pour accumuler de 1'énergie,
on blogue le poids (1) 1ibéré du flotteur (2) au
niveau ol il a été amené par ce flotteur quand le
liguide a atteint son niveau maximum (5), on associe
4 nouveau le poids au flotteur quand le ligquide est
& son niveau minimum (4), on débloque le poids pour
qu'il subisse une nouvelle élévation pendant que le
ligquide passe de son niveau minimum 3 son niveau
maximum et on recommence 1'opération jusqu'a ce que
le poids ait atteint une hauteur déterminée.

3. Procédé suivant la revendication 1,
caractérisé en ce que, pour accumuler de l'énergie,
on régle le mouvement de descente du poids (1) libéré
du flotteur (2) quand le liquide a atteint son niveau

maximum (5) pour que 1'amplitude de ce mouvement soit
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inférieure 3 1'amplitude du mouvement de montée

du poids précédant la descente de ce dernier, on
récupére l'énergie produite par la descente du poids,
on associe & nouveau le poids au flotteur quand le
liquide est 2 son niveau minimum (4) poar élever ledit
poids pendant que le liguide passe de son niveau
minimum 3 son niveau maximum et on recommence 1'opé-
ration jusqu'a ce que le poids ait atteint une hauteur
déterminée,

4. Procédé suivant la revendication 1, carac-
térisé en ce que, pour transformer 1'énergie hydrau-
lique en continu, on prévoit au moins deux réservoirs
(7 et 8) reliés entre eux pour que le niveau de 1i-
quide soit maximum dans 1'un quand il est minimum dans
l'autre et vice versa et on dispose dans chacun de
ces réservoirs au moins un flotteur (2) associé 3 au
moins un poids (1) de sorte que le poids 1ibére,
quand le liguide a atteint son niveau maximum dans un
des réservoirs, descend pour céder son énergie pen-
dant que le poids de l'autre réservoir s'éléve entrai-
né par son flotteur.

5. Procédé suivant 1l'une quelconque des
revendications 1 & 4, caractérisé en ce gue 1l'on
récupere l'énergie produite par la descente du flot-—
teur lorsque le liguide passe d'un niveau maximum (5)
a4 un niveau minimum (4).

6. Installation pour la mise en oceuvre du
procédé suivant l'une quelconque des revendications 1
a 5, implantée dans un site of un liquide (3) subit des
variations de niveau successives et en sens contraires,

ladite installation étant caractérisée en ce qu'elle
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comprend au moins un flotteur (2) pouvant suivre les
variations de niveau du liquide, au moins un poids (1)
pouvant &tre mis en mouvement par le flotteur, des
moyens de liaison (9) du poids an flotteur agencés
pour élever le poids 2 chaque mouvement ascendant du
flotteur et pour libérer le poids lorsque ce dernier
a atteint une hauteur déterminée et au plus tard au
moment ol le flotteur amorce chacun de ses mouvements
descendants et des moyens (10) associés au poids et
agencés pour récupérer 1'énergie produite par la
descente de ce dernier.

7. Installation suivant la revendication 6,
caractérisée én ce qu'elle comprend des moyens de
blocage (12) brévus pour immobiliser le poids (1) dés
que celui-ci est 1ibéré des moyens de liaison (9),
ces derniers moyens étant agencés pour élever le poids
(1) jusqu'a une hauteur déterminée, & partir du niveau
atteint 2 chacune des immobilisations du poids, 2
chacun des mouvements ascendants du flotteur (2),
lesdits moyens de blocage (12) étant agencés pour
libérer le poids dés que le flotteur amorce son mouve-
ment descendant .

8. Installation suivant l'une ou l'autre des
revendications 6 et 7, caractérisée en ce que les
moyens de liaison (9) du flotteur (2) au poids (1)
comprennent un cadble (13) passant sur des poulies(14)
et dont les extrémités sont reliées auxdits flotteur
(2) et poids (1) pour que ceux-ci s'élévent lors de la
montée du flotteur et un dispositif (16), connu en soi,
fixé au poids (1), emprisonnant le brin de cable

(17) associé au poids lorsqu'une traction est exercée
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sur ledit brin par le flotteur (2)dés que ce dernier
amorce son mouvement ascendant et libérant ce brin de
c&ble (17), pour libérer le poids (1) par rapport

au flotteur (2), dés que la traction sur Je brin cesse
quand le flotteur a atteint son niveau maximum (5).

9, Installation suivant 1l'une ou l'autre des
revendications 7 et 8, caractérisée en ce que les
moyens de blocage (12) comprennent un dispositif (19),
connu en soi, du type frein de secours utilisé dans
les ascenseurs, coopérant avec une tige (20) disposée
parallélement a la direction de déplacement du poids,
ce dispositif autorisant le déplacement du poids (1)
dans le sens montée lorsqu'il est entrainé par le
flotteur (2) et bloquant le déplacement du poids, dans
le sens descente, lorsque ce dernier est libre par
rapport au flotteur, des moyens étant prévus pour
mettre ce dispositif hors circuit pour permettre la
descente du poids quand celui-ci a atteint la hauteur
déterminée susdite.

10. Installatiom suivant 1l'une guelcongue
des revendications 6 a 9, caractérisée en ce qu'elle
comprend des moyens (11) associés au flotteur (2) et
agencés pour récupérer 1l'énergie produite par la
descente de celui-ci.

11. 1Installation suivant la revendication
10, caractérisée en ce que les moyens (10 et 11)
associés au poids (1) et au flotteur (2) et agencés
pour récupérer l'énergie produite par la descente de
ceux-ci sont constitués par un systéme transformant
le mouvement linéaire du poids en mouvement circu-

laire.
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