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INERTIAL HYDRODYNAMIC PUMP AND WAVE ENGINE

This application claims priority to US62/978,299 filed February 19, 2020, US63/060,145
filed March 8, 2020, and US63/026,670 filed May 18, 2020.

BACKGROUND

[661] Waves traveling across the surface of the sea tend to move relatively slowly.
Likewise, their oscillations tend to have relatively long periods, e.g., on the order of eight to
twenty seconds. However, despite their relatively slow movement, waves tend to possess
and/or manifest substantial amounts of energy. For these reasons, it is both desirable and
difficult to extract energy from occan waves. Embodiments of the current disclosure
efficiently extract energy from cccan waves with a robust and relatively inexpensive design
having few or no moving parts. In various erabodiments, energy is extracted for pumping
water, propulsion, electricity generation, filtration, dissolve rinerals extraction, fuel {c.g.
hydrogen) production, and other purposes. In embodiments, hvdrogen is manufactured at sea.
In embodiments, hydrogen mamufactured at sca is conveyed to shore using ships. fn

crabodiments, hydrogen is received by a ship at an inertial hydrodynamic pumnp.
SUMMARY OF THE DISCLOSURE

602} Disclosed are novel types of buoyant hydrodynamic pump and novel types of wave
engine configured to float adjacent to an upper surface of a body of water over which waves
tend to pass. Embodiments mcorporate at least one tube (also referred to herein as a hqud
pressurizing cohumnar conduit, water tube, tapered tube {(when tapered), constricted tube
{when constricted), or mertial water tube, inter alia) with an opening, or mouth, at a lower
portion, and, in some embodiments, a constriction ot narrowing at or near an uppet mouth.
Embodiments inchide a tube that partially encloses a substantial volume of water that tends to
be excited and oscillate within the tube in response to wave action at the device, n particular
because of interactions between that water and a constriction, taper, or reduction in Cross-
sectional area that can be incorporated within said tube. Embodiments incorporate a buoy
(also referred to herein as a flotation module, hollow chamber, buoyant enclosure, buoyant
body, flotation capsule, hollow flotation module, or upper hull enclosure, inter ahia) to which
an upper part of the tube is connected. Wave-dniven oscillations of embodiments and their
attached tapered or constricted tube resalt in the periodic cjections of portions of the water

nside the tube, at the top and/or from an upper mouth of the tube (referred to as an injection
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orifice, water discharge mouth, or water discharge spout, inter alia). In embodiments,
portions of said gjected water are collected in a reservoir {also referred to herein as a liguid
collecting chamber, water tank, mierior enclosure, or water collection basin, micr alia) that is
posttioned and configured so that: (1} a surface of water within the reservoir is maintained at
a position above the mean water lovel of the body of water on which the deviee floats, 1.e.,
the resting external water surface; and/or (2} the water within the reservoir is held in state of
clevated pressure by compressed air or gas contained m the same enclosure and/or in a fhadly
communicating enclosure. Water within such an elevated or pressurized reservoir returns, in
cmbodiments, to the body of water on which the device floats via an effluent conduit {also
referred to herem as an effluent pipe, inter alia) within which is sttuated a turbine or another
power-capture mechamsm such as a magnetohydrodynamic generator, thereby permitting the
generation of clectrical power; or through ancther type of flow governor, such as an
adsorbent filter, nozzle, or valve, configured to regulate and/or govern the flow of water out
of the reservoir. In some embodiments, the flow govemor produces useful work and/or a
usefud product or outcome as a consequence of water flow, such as the capture of dissolved
substances in seawater or the generation of electrical power. In other embodiments the utility
of the flow governor is primarily the maintenance of an approximately constant or controlled
pressurization of the device’s reservoir and/or an approximately constant, or controliable,

How of water through the hydrodynamic pump.

[683]  An embodiment is charactenized by a waterplane area that s at least five times
greater than the average horizontal cross-sectional arca of the upper surface of the resting
water partially enclosed within the tube. An embodiment 1s characterized by a buov that s
quast-spherical especially in the region of a resting waterling. An embodiment is free-
floating, unmoored, self-propelled, and possessing computing devices that are used to process
computational tasks transmitted to it by a satellite, or by other electromagnetically- or
optically-encoded signals, so that it can perform computational tasks on demand and/or
autonomously, far from any shore and/or in the midst of waves that tend to be more energetic
than those found near shore. An embodiment promotes the growth of fish, macroalgae,
microalgae, bivalves, and/or other orgamsms, within the reservoir of the device, sometimes
by using a portion of the encrgy that if generates to emit light to support their growth and/or
to propel the device to locations offering favorable environmental resources. An crabodiment
captures nunerals dissolved in seawater by using the pumping action of the embodiment to

dnive water at elevated pressure through or adjacent to an adsorbent or absorbent capture
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medivm. An embodiment uses the water-pumping action of the embodiment to circulate
water to create a hospitable and waste-free environment for fish captive within a reservoir of
the embodiment. An cmbodiment uses its water-puaping and pressurization action to propel
seawater skywardly to increase the number of cloud nucleation sites in the air above the

embodiment.

[G04] In embodiments, a downward movement of the tapered tube, relative to the position
and/or movement of the water partially enclosed within the tube, such as might oceur as the
device falls from the crest of a wave toward an approaching trough, tends to cause the tapered
walls of the tapered tube to tmpart an mcreased pressure to the water inside the tube,
particularty at an upper region of that water column. When such a dowaward movement of
the tube 1s foliowed bv an upward movement of the tube, such as might occur as the device
rises from the trough of a wave toward an approaching crest, the water nside the tapered tube
tends to continue moving dowaward for a period of ime due to its substantial inertia and
downward momentum, even as the tapered fube moves upward and away from that water,
The resulting disparity in the movements of the tapered tube and the water therein tends to
cause a reduction n the pressure inside an uppermost portion of the tapered tube, and, in
some embodiments, causes air to be drawn into the tube from above, e.g. from the air pocket

contained in and/or above the reservoir.

[085] in such emboduments, when the volume of water within the tapered tube has been
reduced {¢.g., when a transient air pocket has developed at the top of the tube}, then the
nward and/or upward pressure exerted by the water outside and/or adjacent to the lower
mouth of the tapered tube that would tend to push water back into the tube, and restore the
tube’s nominal volume of water, will tond to exceed the outward and/or downward pressure
exerted by the reduced volume of water within the tapered tube at the lower mouth. The
resulting net inward and/or upward pressure at the tapered tube’s lower mouth will tend to
tmpel water back wto the tapered tube from below. And, as the water within the tapered tube
moves up the tube, toward the tapered tube’s upper mouth, that water tends to accelerate and

gain upward momentum.

[G0s] In such embodiments, as the rise of the device and the devices tapered tube slows,
and/or the device returns to a downward trajectory, the vertically stalled, and/or now
descending, tapered tube will tond to encounter an upward-moving shig of water partially

enclosed within the tapered tube that 15 still moving upward and/or still gaining upward
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momentim. As the transient air pocket at the top of the tube 1s reduced, and the upwelling
watcr within the tapered tube again reaches its nominal height within the tapered tube, the
narrowing cross-sectional arca of the tapered tube, and/or the tube’s constricted upper end,
tends to cause a portion of the water moving up through the tapered tube to gain additional
upward speed (relative to the tube) and to subsequently travel beyond the upper mouth of the
tapered tube and to effectively be gjected therefrom. In embodiments having a reservoir
(liqud collecting chamber), especially one pressurized by gas, this ejection of water from the
fbe corresponds to an injection of water into the liquid collecting chamber; the pressure
and/or force required to perform this iyection is at least in part supplied by the sizable
momentum and/or inertia of the water moving upwardly (relative to the tube) in the relatively

long tibe.

{667} An embodiment of the current disclosure traps a portion of the water discharged
from the upper mouth of its tapered tube within a raised or elevated water reservoir, t.e.,
within a reservoir, container, chamber, pool, tank, bath, vat, and/or other full or partial
enclosure configured so that in normal operation the reservoir holds a substantial portion of
the water therein, and/or a surface of the water therein, at a distance above the mean external
water level of the body of water on which the device floats, thereby capturing, preserving,
buffering, storing, and/or caching, as gravitational potential encrgy some of the encrgy of
water ejected from the upper mouth of the deviee’s tapered tube. In embodiments having this
kind of elevated or raised reservoir, the embodiment is typically configured to have at least
some pevmanent buovancy, 1.8, structures having a lower density than water positioned so as
to reside below a mean waterline of the embodiment during normal operation. An
embodiment atlows a portion of the water trapped within its raised reserveir to flow back into
the body of water on which the device floats through at least one water turbine that is
operatively connected to at least one electrical generator, such that water flowing through
said turbine, under the influence of the head pressure possessed by the water within the raised
reservolr, resubts in the production of elecirical energy. Embodiments of the current
disclosure may ufilize any type of hydrokinetic, impulse, or reaction turbine, mehuding, but
not limited 1o, those that might be characterized as: Kaplan turbines, Francis turbines, and

crossflow turbines.

[B08]  An embodiment of the current disclosure utilizes and/or incorporates a pressurized

accumulator, reservoir, chamber, vessel, container, capsule, tank, and/or other enclosure,
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containing both air and seawater, into which seawater 1s injected from the tapered tube. The
pressurized reservoir traps a portion of the water discharged from an upper mouth of its
tapered tube within a pressurized water reservoir, 1.¢., within a reservoir, container, chamber,
pool, tank, capsule, and/or other enclosure, thereby holding the water alongside a pocket of
compressed air, thereby capturing, preserving, buffening, storing, and/or caching, potential
gnergy as an increased gas pressure. The pressurized reservour stores potential encrgy w the
compressed air mside the accumulator, much like a hydrashic accumulator. An embodiment
allows a portion of the water trapped within its pressurized reservoir to flow back mto the
body of water on which the device floats through af least one water turbine that is operatively
comnmected to at least one clectnical generator such that water flowmg through said turbine,
under the influence of the elevated pressure possessed by the water within the pressurized
reservoir, resulis in the production of electrical encrgy. Embodiments of the current
disclosure may utilize any type of hvdrokinetic, impulse, or reaction turbine, mncluding, but
not limited to, those that might be characterized as: Kaplan turbines, Francis turbines, and

crossflow turbines.

[369] An embodiment of the current disclosare utilizes and/or incorporates at least one
water rescrvolr possessing at least one approximately elliptical or circular (nominally
horizontal} cross~section, ¢.g., within a plane normal to a (nominally vertical) longitudinal
axis of the device and/or its tapered tobe. And the embodiment introduces a portion of the
water discharged from the upper mouth of the tapered tube into the circular water reservoir at
a posttion, and in a direction, that has a component tangential to the periphery of the elliptical
or circular cross-section of the reservoir such that a swirling motion tends to be imparted to a
portion of the water within the reservoir. One such embodiment utilizes a hydrokinetic
turbine that extracts energy from both the gravitational potential energy {¢.g., head pressure
potential energy) and the (rotational and/or angular) kinetic energy of the water in the

FESErVOLT.

[0816] An embodmment of the current disclosure imcorporates, includes, and/or utilizes a
tapered and/or constrcted tube, cvlinder, channel, conduit, container, canister, object, and/or
structure, an upper end of which is nominally positioned adjacent to, or above, a mean
exterior waterline of the device, and a lower end of which is nonunally positioned at a depth
near, adjacent to, and/or below, a wave base of the body of water on which the embodiment

floats, ¢.g. {depending on the scale of the embodiment) 20, 50, 100 meters, 150 meters, or

f=3
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175 meters below the mean fiee surface, or in any event, at a depth substantially below the
free surface of the body of water. Cross-sectional arcas of the tapered tube relative to
sectional planes normal to a nonunally vertical, longutudinal axis of the embodiment and/or
the tube {and hence parallel to a resting and/or average free surface of the body of water), are
typically inconstant and preferably greater near a lower extent or portion of the tube, and
{esser near an upper exiont or portion of the tube, 1 ¢., in many emwbodiments, the tube (liguid
pressurizing eolumnar conduit) narrows and/or containg a constriction or constricting feature

near its upper end.

{3613} The constricted or tapered tube of an embodiment has a lower portion, ¢.g., adjacent
to a lower mouth of the tube, that is of relatively constant cross-sectional arca and an upper
portion, ¢.2., approaching an upper mouth of the tube, that s of a lesser, decreasing, and/or
constricted cross-sectional area. An upper portion of the tapered tube of one such
embodiment is comprised of a frustoconical segment wherein the upper mouth is defined by
the smallest-diameter edge of that frustoconical segment. An upper portion of the tapered
tube of a different embodiment has a region of approximately constant {(transverse} cross-
sectional area above the constricting section, such that an uppermost portion of the tobe can
be approximately cylindrical and/or prismatic. An upper portion of the tapered tube of
another such embodiment 15 comprised of a conical segment with walls that are curved with
respect to cross-sectional planes passing through, and/or including, the longitadinal axis of
the lower tube portion, ¢.g. to causc the constricting part of the tube to have walls completely

tangential to the walls of any cvlindrical or prismatic regions above o7 below,

{6612}  The tapered tube of another cmbodiment is smoothly tapered from a bottom of
relatively great cross-sectional area to a top of relativelv small cross-sectional area. The
tapered tube of another embodiment has cross-sectional arcas that increase with greater depth
within a first depth range and are approximately constant within a sccond depth range, the
second depth range being deeper in the body of water on which the embodument floats than
the first depth range. The tapered tube of another embodiment has cross-sectional areas that
are constant with greater depth within a first depth range, are increasing with depth within a
second depth range, and are approximately constant with depth wn a third depth range, the
second depth range being deeper in the body of water than the first depth range and the thud

depth range being deeper in the body of water than the second depth range.
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{60137 Tapered tubes of the current disclosure mclade, buat are not hmited to, those which
have a horizontal cross-section, i.¢., a cross-section through a plane nommal to a (nominally
vertical} longitudinal axis of the tube, that 1s approximately circular, clliptical, rectangular,
hexagonal, and/or octagonal, as well as those which have a horizontal cross-section that is

irregular or of some or any other shape.

[6084] Tapered tubes of the current disclosure tnclade, but are not hmited to, those which
have an nternal channel, ¢.g., through which water and/or air may flow, which have
horizontal cross-sections, 1.¢., a cross~-sections through a plane normal to a (nommally
vertical) longitudinal axis of the tube, that is approximately circular, etliptical, rectangular,
hexagonal, and/or octagonal, as well as those which have a horizontal cross-section that is

irregular or of some or any other shape.

[B015} Tapered tubes of the current disclosure mclude, but are not limited 1o, those that are
relatively straight, e.g., vertical, and have a straight longitudinal and/or central axis, c.g.,
parallel to the axis of fhnd flow through the tube. Water tubes of the current disclosure also
include, but are not limited to, those that are curved and have a non-linear and/or curved
longitudinal and/or central axis or centerline, ¢.g., parallel to the axis of fluid flow through

the tube.

[0816] Tapered tubes of the current disclosure mnclude, but are not hmited to, those which
have an mternal channel, ¢.g., through which water may flow, with variable, mconsistent,
and/or changing, cross-sectional areas, i.¢., a variable, mconsistent, and/or unequal, area with
respect to at least two cross-sections through a plane normal to a longitudinal axas or

centerline of the tube.

{38177 Tapered tubes of the current disclosure mclude, but are not imited to, those which
have a divided, partitioned, and/or separated mternal channel, ¢.g.. through which water may
flow, through two or more separated channels within a single tube. For example, an
embodiment may incorporate and/or utilize a single tube that, by means of one or more
substantially vertical partitions that are approximately parallel to the vertical longitudimal axis
of the tube, incorporates two or more separated channels through which water may flow.
Such a divided and/or partitioned tube perouts the possibility and/or the opportunity to
incorporate within a single tube two or more channels, each of which is characterized by a

different fundamental and/or resonant frequency at which water will oscillate within that tube
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in a direction approximately parallel to the fongitudinal axis of the partitioned tube and cach
of which is therefore excited by differing wave amplitudes and/or periods, and/or differing
ranges of wave amplitudes and/or periods, which result in optimal, maximal, and/or the most
energetic discharges of water from the upper aperture of the respective tubes and/or of the

constituent channels therein.

[6088] Tapered tubes of the current disclosure mclade, but are not hmited to, those which
arc comprised of collections of, sets of, pluralitics of, and/or two or more, constituent tubes,
pipes, channels, and/or conduits. For example, an embodiment of the current disclosure
ncorporates and/or mehudes a water tube comprised, at least in part, of many pipes bound,
fastened, and/or welded together such that the joined collection of constituent pipes in effect

constitutes a partitioned tube of larger diameter.

{6019}  Incrial water tubes of the current disclosure include, but are not limited to, those
which include fixed-geometry one-way valves {¢.g. Testa valves or Tesla valvular conduits)
preferencing water flow in one direction. Inertial water tubes of the current disclosare
include, but are not limited to, those which include check valves with moving parts (such as

hinged gates) preferencing water flow in one direction.

[60206] Embodiments of the current disclosure incorporate, include, and/or utihize one or
more tapered tubes, and the present disclosure includes embodiments that incorporate,
inclode, and/or atilize any number of water tobes. Embodiments of the current disclosure
may also incorporate, nclude, and/or wtilize two or more water tubes that wherein one or
more of those water tubes differs from one or more of the other water tubes with respect to
diameter, length, included taper angle, cross-sectional shape, volume, and/or any other
parameter, dimension, characteristic, and/or attribute. Each of such an embodiment’s two or
mare unequal water tubes will tend to optunally responsive to different wave climates, wave
heights, and/or wave penods. An embodiment’s use of two or more tubes of differing lengths,
mncloded taper angle, volume, etc., may permit the embodiment to extract optinal amounts of
cunergy from a greater range of waves amplitudes and/or periods than might be possible with

only a single tube or multiple tubes of identical geometries.

[G021]  An embodsment utilizes and/or incorporates two or more tapered tubes. One such
embodiment directs a portion of the water ejected by each tube into a common and/or shared

water reservoir from which gravitational potential energy and/or rotational kinetic energy is
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extracted. Another such embodiment directs a portion of the water gjected by each tube into a

dedicated and/or tube-specific water reservorr.

166227  Tapercd tubes of the current disclosure mehude, but are not limited to, those which
are fabricated, at least in part, of: steel, and/or other metals; one or more types of plastic; one
or more fypes of fabric {e.g., carbon fiber or fiberglass); one or more types of resin; and/or

one or more types of cementitious material.

{36237  The cwrrent disclosure mchudes an embodiment in which a water tube is comprised
of an internal wall, ¢ g., made of metal, and an outside wall, ¢.g., also made of metal, and a

gap that is filled, at least in part, with concrete and/or another cementitious matenal.

[6624] The current disclosure includes an crabodiment in which a water tube 1s structurally
reinforced and/or strengthened by an exterior truss. Another embodiment mcludes a tapered
tabe 1s structurally reinforced and/or strengthened by an interior truss, e.g., a truss within a
gap between interior and exterior tube walls, and/or a truss within the lumen, conduit,

aperture, and/or channel, through which water and/or air flow.

(6025}  The corrent disclosure includes an embodiment in which a tapered tube has walls or
other features that incorporate, include, and/or contain, buoyant material, 1.¢., material that
has a density less than the water on which the embodiment floats, and that tends to reduce the

average density of the embodiment.

{8026} Tapered tubes of the current disclosure mclude, but are not imited to, those which
are, at least in part, and/or at least to a degree, flexible with respect to at least one axis, as

well as those that are, at least in part, rigid and/or not substantially flexible,

{6627}  The current disclosure includes an embodiment 1n which a tapered tube 1s, at least

in part, not entirely rigid.

[3628] An embodiment has a water tube comprised, at feast o part, of at least one of the

foliowing:
a flexible tube;

two or more rigid tube segments that are comjoined, interconnected, and/or linked,

by means of flexible jomnts, and/or connectors;
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a flexible material utilizing ngid circumferential bands to prevent the collapse of
the tube while permitting it to bend with respect to its longitudinal axis or vertical centerline

and a hmiting maxunal bend radius;
a plurality of telescoping annular sections; and/or

an accordion-like extensible material that both aliows the tube to flex along its
longitudinal axis and allows its length to increase and decrease through flexes of the

accordion-like pleats that define its walls.

[60297 Tapered tubes of the current disclosure mclude, but are not hmiuted to, those which
are comprised of tube walls of approximately constant thickness and/or strength; as well as
those which are comprised of tube walls of vanable, inconsistent, and/or changing,
thicknesses and/or strengths {e.g., tubes having thicker walls nearer the buoy (upper hull
enclosure) and thinner walls near the bottom of the water tube, may have the advantage of

providing an economy of structural material while successfully resisting structural loads).

[6836] The current disclosure includes an embodiment in which a water fube has an airfoil-
shaped cross-sectional shape {i.¢., with respect to a (nominally horizontal) cross-section in a
plave nommal {0 a longitudinal axis of the water tube, 1., parallel to a resting water surface on
which the device floats). Another embodiment has a water tube that is embedded within an

atrfoil-shaped casing, shroud, and/or cowling.

{6831} The corrent disclosure includes embodiments that minimize their drag, and
factlitate their motion, ¢.g., by mcans of self-propulsion, through the use of airfoil-shaped
water tubes and/or outer tube casings, shrouds, cowlings, and/or enclosures. The current
disclosure includes embodiments that incorporate and/or imchude airfoil-shaped water tubes
and/or casings as well as rudders and/or ailerons that allow the airfoil-shaped water tubes to

be stecred after the manner of a keel, or an airplane wing.

[G832] Embodiments of the present disclosure incorporate and/or utilize inertial water
tubes through which water tends to oscillate and from the upper mouth of which water 18
occasionally ejected. The ¢jection of water from the upper mouths of these tubes is
facilitated, promoted, enabled, and/or increased {e.g., 10 volume and/or frequency), by a
reduction in the cross-sectional arca of the tube proximate to the upper mouth, which

constriction serves to excite water in the tube to oscillate. The present disclosure includes
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cmbodiments incorporating and/or utilizing any number of water tubes, wherein at least one
of an embodiment’s water tibes has an mnconstant cross-sectional arca with respect to
sectional planes normal to the longitudinal axis of the inertial water tube, and/or normal to the
axis of flow through the inertial water tabe (1.e., inconstant “flow-normal” cross-sectional
arcas). The present disclosure includes embodiments incorporating and/or utilizing inertial
water tubes characterized by vanations, changes, differences, and/or alterations, i the flow-
normal cross-sectional areas of any magnitude, relative or absolute, and of any form, design,
or shape. In an embodiment, a constriction provides an arca reduction of approximately eight

umes from the bottom of a water tube to its upper mouth.

16633} The present disclosure includes embodiments possessing, incorporating, and/or

utihizing, constrictions, regions of tube narrowing, and/or tapers, whose walls (1.¢., within the
D b &

2,
region of narrowing) with respect to sectional planes parallel to, and mclusive of, a
longitudinal axis of the untapered portion of the nertial water tube, and/or paraliel to, and
inclusive of, the axis of flow through the untapered portion of the inertial water tube (1o,
“flow-parallel” cross-sectional arcas) are straight, linear, curved, wrregular, axially concentric
with the longitudinal axis of the respective lower, untapered portions of the tabes, and/or not
axtally concentric with the longitudinal axis of the respective lower, untapered portions of the

tubes {e.g., bending and/or curving in a lateral direction).

[0034] An embodiment of the present disclosure incorporates a narrowing n s inertial
water tube through the use of a frustoconical tube section adjacent to the upper mouth. An
embodiment of the present disclosure incorporates an inertial water tube incorporating a
single lower mouth and a plurality of upper mouths. Fach of the erobodiment’s upper mouths
in such an ermobodiment s adjacent to a mouth-specitic region of constriction within the
embodiment’s tube. An embodiment of the present disclosure mcorporates an wnertial water
tuthe whose lower mouth opens 1o part laterally, 1.¢. 50 that water leaving the tapered tube
through the lower mouth has both a horizontal flow component and a vertical flow
component (relative to the tube). An embodiment of the present disclosure incorporates an
inertial water tithe whose lower mouth opens completely laterally, t.¢. so that water leaving
the tapered tube through the lower mouth has a horizontal flow component and no vertical

component (relative to the tube).

{30835} Embodiments of the current disclosure inchade, but are not himited to, those that

mcorporate, include, and/or utilize one or more constricted mertial water tubes. And the
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present disclosure includes embodiments that meorporate, include, and/or utilize different

aumbers, and/or any number, of constricted inertial water tubes.

166367 An embodiment of the current disclosure incorporates, includes, and/or wilizes a
buoy or flotation module (also referred to as an upper bull enclosure), n order to keep at least
a portion of the device adjacent to the surface of a body of water. Buovs of the current
disclosure can be positively buovant objects per se and/or enclose a trapped gas within their
interior. Embodiments may be free-floating, drifting, sclf-propelled, tethered (e 2., by anchor)
to a seafloor or tethered {e.g., by mooring cables) to one or more other embodiments. Buoys
of the current disclosure can include but are not limited to structires that are or resembile

barges, floating platforms, ships, and/or boats.

[6837] Buooys of embodiments of the current disclosure can include, but are not hmited to,
those which are composed, comprised, and/or fabricated of, at least in part, and/or may
meorporate, include, and/or contain: air-filled voids, foam, wood, bamboo, steel, alurmmum,

cement, fiberglass, carbon fiber, and/or plastic.

(60381 Buoys of embodiments of the current disclosure can include, but are not hinuted fo,
those which are fabricated as a substantially monolithic body, as well as those comprised of
mnterconnected asserblages of parts, ¢ .g., of which individual parts may not be positively
buovant. They may also be fabncated as assemblies of positively buoyant sub-assemblies,

e.g., of buovant camsters, modudes, or tiles.

{60387 Buooys of embodiments of the current disclosure can inciude, but are not limited to,
those which displace water across and/or over areas of the surface of body of water as small

as 2 square meters, and as great as 10,000 squarc meters.

13648] Buoys of embodiments of the current disclosure can inchude, but are not hmited to.

those which have a nominal, resting draft as shallow as 30 om, and as deep as 50 meters.

{60841} Buovs of emboduments of the current disclosure can include, but are not limited to,
those which have a horizontal cross-sectional shape (1.2, a shape with respect to a cross-
section parallel to the resting surface of a body of water) and/or a waterplane shape that is
approximately: circular, elliptical, rectangular, triangular, hexagonal, and/or complex and

irregular,
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{60427 Buooys of embodiments of the current disclosure can inciude, but are not limited to,
those which have a vertical cross-sectional shape (i ¢, a shape with respect to a cross-section
normal to the resting surface of a body of water) that 1s approximately: rectangular, frusto-

triangular, hemi-circudar, semi-circalar, and semi-elliptical.

(66431 Buoys of embodiments of the current disclosure can have shapes resembling bowls,
cviinders, and other shapes conducive to the creation of a water reservoir, water tank, and/or

water basin within the buoy.

3644} An embodiment of the current disclosure incorporates, includes, and/or utilizes a
pressurized accumulator, reservoir, container, chamber, capsule, vessel, tank, vat, and/or
other enclosure, that contains a pocket of air or other gas which allows the pressurized
accumulator to behave hike a hydraulic accumulator. That pocket of pressurized air can also
provide the pressurized accumulator with buoyancy. And an embodiment of the current
disclosure utihizes such a pocket of pressurized air as its primary, if not only, source and/or
provider of buoyvancy. With respect to certain embodiments, the buoyancy of the pressurized
accumulator keeps at least a portion of the embodiment floating adjacent to the surface of a
body of water, and 1f a wall of the pressurized accumulator were to be punctured and/or the
air within it released 1o the atmosphere, water could fill the accumulator and the embodument

would sink.

[3645]  Suach a pressurized embodiment is positively buoyant and may be free-floating,
drifting, self-propelled, tethered {e.g.. by anchor) to a seafloor or tetherad {¢.g., by mooring

cables) to one or more other embodiments and/or floating objects.

[6046]  The current disclosure includes erobodiments with any and everv type of water
{and/or hydrokinetic) turbine, any number of water turbines, any vanety of turbine sizes,

power ratings. designs, as well as water turbines comprised of any and every tvpe of material,

{80477  An embodiment of the current disclosure incorporates, includes, and/or ptilizes a
water turbine, ¢.g., a device and/or mechanism that causes a shaft or other mechanical feature
{such as a rim and/or blade set) to rotate in response fo the passage of water through a
channel n which the water turbine is positioned. An embodiment of the carrent disclosure
mcorporates, includes, and/or utilizes a generator, and/or electrical power generating device,

that is operationally and/or rotatably connected to the embodiment’s water turbine.
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{6048} Embodiments of the current disclosure can incorporate, in the place of a turbine and
generator, any device, system, or apparatus that converts water flow into electrical energy.
Oue such class of devices is magnetohvdrodyvoamic generators. In any embodiment of the
disclosure including a turbine, a magnetohydrodynamic generator or any other water-flow-to-

clectrical-energy conversion machine can be substituted for the turbine.

{60491 The carrent disclosure includes embodiments that include, incorporate, and/or
utilize, water and/or hydrokinetic turbines that are directly and/or indirectly connected to

power take offs (ie., “PTOs™) mchading, but not imited to, PTOs comprising:
an clectrical generator
apump {e.g., of air or water)

a gearbox and rotatably connected electrical generator and/or pump (o g, of air or

water)
a hyvdraulic ram and/or piston and/or other means of converting linear motion, and,

a cam shaft that is connected to a hydraulic ram and/or piston and/or other means of

converting linear motion:

[B056] An embodiment of a device disclosed herein utilizes and/or incorporates at least
one propulsion device, means, mechanism, component, system, module, and/or structure, to
generate propulsion providing the device with the ability to reposition itself and/or change its
geospatial location, ¢.g., thereby allowing it to seek out, follow, and/or position itself at a

location characterized by favorable wave conditions, climates, and/or weather.

(6051}  One self-propelled embodiment utilizes and/or mcorporates a propulsion device
and/or propulsive technology that converts ambient energy, ¢.g., of the wind, waves, currents,
and/or tides, mto propulsive thrust. Other self-propelled embodiments wtilize and/or
incarporate a propulsion device and/or propulsive technology that utilizes a portion of the
clectrical energy, gravitational potential energy, pressure potential energy, and/or other form
or type of encrgy generated by the embodiment 1n response to wave action 1n order to
generate a propulsive thrust. The provision of seif-propulsion permits devices focated far

from shore to be positioning, moved, and/or operated at locations in the sea where wave
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cnergies are greater than at locations proximate to a shoreline, thereby permitting these

devices to achieve greater power-generation cfficiencies and higher capacity factors.

166527 The cwrrent disclosure mehudes an embodiment in which the crabodiment possesses
devices, mechamsms, structures, features, systems, and/or modules, that actively and
purposely move the embodiment, primarily laterally, to new geospatial locations and/or

positions, for instance, a computerized navigation sysiem.

[3653] Embodiments of the current disclosure may achieve self-propulsion by devices,
mechanisms, structures, features, systems, and/or modules, that include, but are not limited

1o, the following:
rigid sails
flexible sails
Flettner rotors
keel- or airfol- shaped tube chambers
redders
ducted fans
propellers
propeiler-driven underwater thrusters

directed out-tflows from water tubgs or air tubes supplied with pressurized water or

air by a hvdrodynamic pumping action or a driven motor of the embodiment
water jets
submerged, wave-~heave-doven flaps
submerged, tethered airplang-tike kites and/or drones
nflatable water-filled bags, and

sea anchors and/or drogues



WO 2021/168125 PCT/US2021/018596
16

[6034] Embodiments of the current disclosure which, following the ¢jection of water from
the upper mouth of a tapered tube, harvest encrgy from the gravitational and/or rotational-
kinetic potential energy of water captured in a raised water reservorr, and/or harvest encrgy
from the pressare potential energy of water captured within a pressurized reservoir that acts
as a hvdraulic accunuidator, and subsequently release that water back into the body of water
from which it came {¢.g., afier directing 1t to flow through a water turbine or filter or other
flow governor) may achieve sclf-propulsion by directing the outflow and/or effluent from the
reservolr and/or water turbine and/or filter and/or flow governor in a direction at least
approximaiely paraliel to the resting surface of the body of water on which the embodiment
floats, thereby generating lateral thrust that 1s, at least to a degree, able to propel the those

embodiments.

{66851 The coupling of such an efflueni-generated thrust propulsion system with a device,
mechanism, structure, feature, system, and/or module, that rotates the embodiments about
their nominally vertical, longitudinal axes, and/or the utilization of two or more poists of
effluent-generated thrust propulsion which can be differentially controlled, allows sach
embodiments to not only be propelied, but also to be steered along a specific, adjustable,
controllable, and/or desirable direction and/or course. The many devices, mechanisms,
structures, features, systems, and/or modules, that peomit such embodments to be rotated
about vertical axes, includes, but is not limited to: additional discharges of pressurized water
from raised and/or pressurized water reservoirs from apertures, pipes, channels, and/or
otifices, that are oniented so as to generate an at least partially tangential thrust to the
embodiments; a rudder positioned adjacent to the mouth, aperture, and/or orifice, from which
the thrust-gencrating turbine discharge is retursed to the body of water; a rudder positioned at
any location on the device 1 contact with, or beneath the surface of, the body of water on

which the embodiments float; and/or a rotatable and/or adjustable sail.

[B056] Some embodiments of the present disclosure use one o1 more antennas, and/or one
or more arrays of antennas, to facilitate communication, coordimation, and/or the transfer of
data, with a land-based recetver, one or more other embodiments and/or mstances of the same
embodiment, boats, submarines, buoys, airbome drones, surface water drones, submerged

drones, satellites, and/or other receivers and/or transmutters utilizing one or more antennas.
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{8037}  An embodiment of the current disclosure utilizes and/or incorporates at least one
phased array antenna {and/or other type of antenna} across and/or over at least one broad arca

of the embodiment’s upper surfaces, walls, and/or decks.

[6038]  An cmbodiment of the present disclosure utilizes a phased array of antennas, e g,

dipole antennas, arrayed across an upper exierior surface of the embodiment.

[38539]  An embodiment of the present disclosure utilizes a phased array of antennas
deployed across a broad, nonunally horizontal upper exterior surface of the embodiment,
which permits the phased array and/or the embodiment to achieve an optimized signal
strength, signal-to-noise ratio, and data exchange rate, with respect to electromagnetically-
mediated communications and/or exchanges of signals and/or data with a satellite. Sucha
capability is aseful to a self-propelled embodiment that executes computing tasks recerved
from a remote computer or computing network by satellite, and that returas computing results

to a remote computer or computing network by satellite.

6868}  An cmbodiment of the present disclosure utilizes a phased array of antennas
deploved across a broad, at least partially vertical lateral exterior surface of the embodiment,
¢.g., such as one or more sides of the embodiment, and this phased-array deployment
facilitates the embodiment’s communications and/or to exchanges of data with remuote
antennas, ¢.g., those of other devices and/or terrestrial antennas, and with any associated
and/or linked computers or computing networks. Such remote antennas might be associated
with, and/or integrated within, a variety of systems, stations, and/or locations, including, but
not limited to terrestrial stations, airborne drones, ocean-going surface drone vessels, ocean-

going submerged drone vessels, piloted aircrafl, and saiellites.

{38617  An embodiment of the present disclosure incorporates on an upper externior deck
and/or surface a phased array utilizing digital beamforming, and also vtilizing gvroscopes
and/or accelerometers to track changes in the onentation of the embodiment in order to
reduce the latency between such changes and corresponding corrections to the gain and/or
directionality of the phased array’s beam, ¢ g, to preserve an optimal beam orientation with

respect to a satellite.

[6862]  An embodiment of the present disclosure meorporates on an upper exterior deck
and/or surface a phased array transnutting and receiving clectromagnetic radiation at least

two frequencies, wherein the beamwidth of a first frequency 1s sigmificantly greater than the
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beamwidth of a second frequency. Such an embodiment uses the relatively broad beam of the
first frequency to localize and track a target receiver and/or transmitier, ¢.g., a satellite, and to
adjust the angular onientation and/or beamwidth of the relatively narrow beam of the second
frequency so as to optimize the second beam s gain with respect to the target receiver and/or

transmitter.

[6063] An embodiment of the present disclosare incorporates dipole antennas attached to
the peripbery of the buoy and oriented approximately radially about the periphery of an
exterior deck of the embodiment (with respect to a vertical longitadinal axis of the
embodiment and/or its inertial water tube). The embodiment’s dipoles benefit from the
proximate ground plane created by the sea and its surface, wherein the sea and/or its surface
reflect upward any beara lobe that might have otherwise been directed downward, thus

ncreasing the gain of the upward beam.

[6864]  An embodiment of the present disclosure stores at least a portion of the electrical
energy (and/or another form{s) of energy) that it extracts from ambient waves in an energy
storage device, component, and/or system. Embodiments of the present disclosure include,
meorporate, and/or utilize, energy storage devices, components, and/or systems, mcluding,

but not bimited to:
batteries,
capacitors,
compressed air energy storage systems, ¢.2., tanks, pumps, and generators, and

electrolyzers and fuel cells, ¢.g., that gencrate and consume hvdrogen as an encrgy

store.

[B865]  An embodiment of the present disclosure utihizes at least a portion of the coergy
that it stores in order to provide approxamaiely stcady and/or continuous electrical power to at
feast a portion of the computers and/or computer networks contained therein. An embodiment
of the present disclosure responds to a diminution and/or reduction o the rate at which &
produces and/or generates electnical power {¢.g., in response to suboptimal wave conditions}
by incrementally shutting down computers and/or computer networks therein, and/or

adjusting the clock frequency of computers or integrated circuits contained therein, and/or by
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adjusting the duty cycle and/or CPU consumption of computational processes being run on
one or more computers of the embodiment, ¢.g. by periodically pausing and restarting such
processes, o1 by adjusting the scheduling of such processes by the kernel of an operating
system of one or more computers of the embodiment. An embodiment of the present
disclosure responds to a resempiion and/or return of a nomimnal rate electrical power
production and/or generation {¢.g., it response o a resumption of optimal wave conditions)

by merementally tuming on computers and/or computer networks therein.

[3866]  An embodiment of the present disclosure activates and deactivates, and/or is
capable of activating and deactivating, subsets of its computers, and/or changes a clock
frequency {(clock rate} of an mtegrated circuit thereof {¢.g. a CPU, GPU, or ASIC thereof),
thereby changing and/or adjusting the number and/or percentage of its coraputers that arc
active at any given time, and/or the percentage of available computational power that 1s
available at any given tirae, so as to correspondingly change and/or adjust the amount of
clectrical power required by those computers (i.¢., the “electrical foad™), 10 response to
changes in wave conditions, and/or changes in the amount of clectrical power generated by
its power takeoft, so as to match the amount of power being consamed by the computers to

the amount being generated {i.c., to match the generation power level to the load).

{6867}  An embodiment of the present disclosure incorporates, and/or utilizes components
and/or mechanisms, ncluding, but not inuted to: batteries, capacitors, springs, flywheels,
and/or chenucal fuel {e.g. hydrogen) generators and storage mechanisms. These energy
storage mechanisms permit the embodiment to store, at least for a short time (e.g. 10-20
seconds), at least a portion of the clectrical and/or mechanical energy generated by the
embodunent ju response to wave mation. Such energy storage may have the beneficial effect

of permitting the embodiment to integrate and/or smooth the generated electrical power.

[3068]  An embodiment of the present disclosure incorporates, and/or utilizes, sufficient
energy storage means, capacities, components, and/or systems, so that a sufficiently great
amount of energy may be thus stored, thereby allowing the embodument fo continue powering
a greater number of computers than could be powered without energy storage and/or
buffering, i.¢., by relving only on the wtilization of inconstant, fluctuating, instantancous
levels of gencrated electrical power. For example, the embodiment is able to store enough

power to energize all of its computers for a day m the absence of waves, and is therefore able
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1o avord reducing its number of active computers daring a “Tull” in the waves, and to continue

energizing them until a nominally encrgetic wave state resumes.

166697  An embodiment of the present disclosure applies, consumes, and/or utilizes, at least
50% of the electrical power that ©t generates in order to cnergize, power, and/or operate, its
respective computing devices and/or circuitry. An embodiment of the present disclosure
applies, consumes, and/or utilizes, at least 0% of the electrical power that it generates in
order to energize, power, and/or operate, its respective conputing devices and/or circuitry.
An embodiment of the present disclosure apphies, consumes, and/or utilizes, at feast 99% of
the electrical power that i generates in order to energize, power, and/or operate, s respective

computing devices and/or circuitry (including CPUs, memory, and/or ASICs).

[B878] An embodiment of the present disclosure witlizes a portion of the electrical energy
that 1t generates in order to encrgize computers that perform computational tasks specified by
remote operators, computers, and/or networks, and transmitted to the embodiment, e.g., by

satellite.

{68711  An embodiment of the present disclosure turns at least a portion of its computing

devices and/or integrated circuits on and off (and/or adjusts their clock rate) so as to at least
approximately match the amount of electrical power being gencerated by the cmbodiment at
any given moment, and/or to match the rate at which the embodiment 1s extracting energy

from the waves that buffet it

{66727 The power profile of a wave energy converter can be trregular, 1.¢. 1t can generate
large amounts of power for a few seconds, followed by a pause of a few seconds when less
power is gencrated. ASIC chips designed to computing hash values for the “nuning” of
cryptocurrencies can typically compute many millions of hash values per second. An
embodiment of the present disclosure, incorporates, and/or utilizes, energy control circuits
that torn on and energize ASICs and/or CPUs when the embodiment is generating power, and
de-energize ASICs and/or CPUs when the embodiment 1s not generating power or 18
generating less power. An embodiment of the present disclosure, incorporates, and/or utilizes,
energy control circuits that encrgize a quantity of ASICs and/or {PUs that corresponds
and/or is proportional to the amount of power that the erabodiment 1s generating at any
particudar time, and/or adjusts the clock rate or processor load of said ASICs and/or CPUs in

a manner approxamately proportional to the amount of power that the embodiment is
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gencrating at any particular ime, or according to rules or processes that approximately match
the power consuraption of said circuits to that gencrated by the embodiment. In this manaoer,
the amount of power storage and/or buffering equipment required of the embodiment can be
reduced. An embodiment of the present disclosore, incorporates, and/or utilizes, computing
circuitry that is at least partially energized and de-energized on a second-by-second basis. An
cmbodiment of the present disclosure, incorporates, and/or utilizes, computing circuitry that

is at least partially energized and de-encrgized on a nuillisecond by millisecond basis.

[B873]  An embodiment of the present disclosure selects those tasks that it will attempt to
compute and/or execute 1n order to at lgast approximately match the amount of future
computing power and/or computing capacity, and/or the amount of time or energy, required
to complete those tasks, with the amount of power and/or encrgy estumated and/or forecast to

be gencrated by the embodiment at a future time.

[6874]  An embodiment of the present disclosure turns at least a portion of s computing
devices on and off as needed 1n order to at least approximately match the amount of electrical
power that its computers forecast and/or estimate that the embodiment’s power take off will
generate at a future time. An embodiment of the present disclosure tums at least a portion of
its computing devices on and off {or adjusts the clock rate or processor load of integrated
circuits) as needed in order to at least approximately match the amount of electrical power
that has been forecast and/or estimated by a computer on another embodiment or device,
and/or on a computer at a remote location {¢.g., a land-based facility), that the embodiment’s

power take off will generate at a futare time.

[B875] An embodiment of the present disclosure facilitates its communication,
coordination, and/or its transfer of data, with the respective computing devices and/or circuits
of one or more other embodiments and/or devices by means of a commaon distributed

network, ¢.g. Ethernet, Infiniband, or TCP/IP.

(68761 An embodiment of the present disclosure facilitates s communication,
coordination, and/or its transter of data, with the respective computers, circuits, and/or
internal and/or physical networks on, and/or incorporated within, one or more other
crabodiments and/or devices by nicans of virtual and/or electromagnetic network connections
and/or links, e.g. WAN, Wi-Fi, satellite-mediated, radio, microwave, and/or modulated light.

The embodiment shares data, programs, and/or otherwise cooperates, with the one or more
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other embodiments and/or devices without the benefit of a physical {(wired} network

connection.

166777 An embodiment of the present disclosure transmits, receives, transfers, shares,
and/or exchanges, data with one or more other embodiments and/or devices by means of
acoustic and/or electrical signals transmitied through the body of water and/or seawater on
which they float. By indacing localized sounds, acoustic signals, electrical currents, and/or
clectrical charges, within the scawater that surrounds it, the embodiment creates acoustic
and/or electrical signals in the seawater that travel through the scawater, and/or radiate away
from the embodiment within the scawater, and can be detected and/or received by the one or
more other embodiments and/or devices. In this way, a two-way exchange of data, as well as
broadeasts of data from one embodiment to one or many others can be completed, executed,

and/or realized.

[3678] When other embodiments and/or devices are so distant from an embodiment of the
present disclosure that hne-of-sight communication options, ¢.g. modulated light, are not
available, possible, feasible, and/or practical, then the embodiment facilitates its sharing,
and/or exchange, of data with those other distant embodimenis and/or devices by daisy-
chaining, through intermediate embodiments and/or devices, mter-device commumications,
signals, transmissions, and/or data transters. Data may be exchanged between two widely
scparated crobodiments through the receipt and re~-transmission of data by embodiments
and/or devices located at mtermediate positions from the origmating and target embodiments

and/or devices.

[B879] An embodiment of the present disclosure transmits, receives, transfers, shares,
and/or exchanges, data with receivers at distant locations, ¢.g., with other embodiments
and/or devices, and/or with remote objects, faciities, computers, and/or networks, by means
of modulated hight and/or “flashes” shined on, and/or reflected or refracted by, atmosphernc
features, elements, particulates, droplets, etc. An embodiment encodes data (with the
cucoding preferably including an encryption of the data) into a series of maodulated light
puises and/or flashes that are projected into the atmosphere in a direction at least an
approximately toward a distant receiver, e.g., toward other embodiments and/or devices,
and/or toward remote objects, facilities, computers, and/or networks. The receiver, e.g.
through the use of wavelength-specific filters, and/or temporally specific frequency filters,

will then detect at east a portion of the transmitted hight pulses and decode the encoded data.
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The retarn of data by the receiver to the embodiment is accomplished in the same or similar

manner.

16688]  Such a “reflected and/or refracted and light-modulated” data stream can be made
specific to at least a particular wavelength, range of wavelengths, pulse frequency, and/or
range of pulse frequencies. By such a data commumnication scheme and/or process, an
individual embodiment can be configored to transmit data to one or more individual other
crabodiments and/or devices (¢.g. on separate wavelength-specific channels), and/orto a
plurality of other embodiments and/or devices. The embodiment can be configured to receive
data from one or more individaal other embodiments and/or devices {e.g. on separate

wavelength-specific channels), and/or from a plurality of other crnbodiments and/or devices.

[6881] An embodmment of the present disclosurg includes a cable that is directly and/or
indirectly connected to at least one of the cmbodunent’s computers and/or other electrome
devices, components, networks, and/or aysterms. One end of the cable 1s suspended from the
embodiment adjacent to the surface of the body of water on which the embodiment floats.
When a suttably configured vessel, ¢.g., an unmanned autonomous vessel, approaches the
embodiment, it may secure and connect to the free end of that cable, and thereafter may
communicate through that cable with the computers and/or other electromc devices,
components, and/or systems, ot board the embodiment to which the cable is connected.
Through the embodiment’s “exterior data access cable”, another suitably configured vesscl
can exchange copious amounts of data with computers and/or other electronic devices,
components, and/or systems, on the embodiment, ¢.g., in order to download the resolis of a
calculation and/or stmulation performed on the embodiment, and/or to upload a body of data

and/or applications o be executed in order to perform a calculation.

[6082] Embodiments of the present disclosure achieve this remote data exchange
capability by means of exterior data access cables comprising, at least in part, cables of

known types, inchuding, but not limited to, the following:
fiber optic cables
LAN cables

R§-232 cables, and
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Fthernet cables.

[3683] Embodiments of the present disclosure may exchange data with other computers,
vessels, networks, data-relay stations, and/or data repositories, by means of commumnication

techuologies including, but not hinuted to, the following types:
Wi-Fi
radic
polse-moduiated vnderwater sounds, e.g., sonars
pulse-modulated lasers
optical phased arrays
pulse-modulated LEDs, and,
physical semaphores (e.g., 2D arrays of MEMS devices).

[6084] Embodiments of the present disclosure may exchange data with other computers,
vessels, networks, data~relay stations, and/or data repositories, by means of sutably cquipped

commurication intermediaries and/or relays mncluding, but not limited to, the following types:
boats and/or other manmed surface vessels
autonomous surface vessels
submarines
autonomous underwater vessels
planes
unimanned acrial vehicles
satcllites
balioons

ground stations, ¢.g., transmission stations positioned on shore, and,
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other embodimenis of the current disclosure.

[3685] The current disclosure mehides embodiments in which various “water ballast

kS

chambers,” compartiments, voids, spaces, and/or containers, within the embodiment may be
filled with, and/or eraptied of, water to a desured degree, thereby altering the average density
of the embodiment, and its average depth (¢, waterhine) in the water on whach 1t floats. In
many embodiments, the water reservoir into which water 1s added from ejections from the

water tube serves as a water ballast chamber.

{36867 By emptying water from onc or more of these water ballast chambers, an
embodument can reduce its average density and rise up to a shallower average depth, and/or
lower its waterling, thereby projecting ifs upper portions out of the water and above
potentially damaging storm waves and/or surges. In some embodiments, a tarbing or flow
govemor of the embodiment is controlled to change a flow rate of water from the
embodiment, to ncrease or decrease the amount of water in a water reservoir of the

embodiment, causing the average density of the embodiment to increase or decrease.

{6087} By increasing the volume of water in one or more of these water ballast chambers
or water reservoirs, an embodiment can increase its average density and sink down to a
greater average depth, and/or raise tts waterdne, for example, a depth 10 which it can become
more or less responsive to the waves passing beneath and/or around 1, thereby mercasing the
amount of power it 15 able to extract from those waves, or hmiting the amount of energy

absorbed from those waves {e.g. to provide additional structural protection}.

[G088] An embodiment of the current disclosure utilizes an clevated reservoir in which to
store water ejected from its mertial water fube. Avother embodiment of the current disclosure
utilizes a pressurized reservorr in which to store water gjected from its mertial water tube.
The reservoirs of both of these embodiments can be equipped with respective valves, that
when actuated by the embodiment’s control system, directly discharge water from the
respective reservoirs and nto the body of water on which the embodument floats, thereby at
least partially bypassing each respective embodiment’s nominal discharge conduit or tube
{i.¢. that conduit or tube which contains, and/or incorporates, a water turbine or other flow

SOVEIMOT),

[B68%]  An embodiment of the current disclosure utilizes a reservoir in which to store water

ciected from its inertial water tube. And, the embodiment utilizes a second reservoir utilized
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for the creation of ballast. That ballast is comprised, at least in part, of water, and a pump,
when appropriately actuated by the embodiment’s control system, will pump additional water
from the body of water on which the embodiment floats and into the ballast reservoir, thereby
mcreasing the mass and iertia, of the embodiment. That pump (and/or a second pump} when
appropriately actuated by the embodiment’s control system, will pump additional water out
of the ballast reservoir and back mio the body of water on which the embodiment floats,

thereby decreasing the mass and imertia, of the embodiment.

[0896] The current disclosure inchides embodiments that are capable of adjusting thewr
included mass and/or inertia and/or average density by any and all means, methods, schemes,
cchuologies, systems, and/or modules, including controlling the amount of water in an
included water rescrvoir fod by cjections from a wave-driven inertial water tube, and/or one
or more ballast compartments supplied by water by other means besides ¢jections from a

wave-driven inertial water tube.

{3691} The current disclosure mehides embodiments in which the effective mass of each
embodiment is augmented and/or adjusted, at least in part, through the addition and/or

removal of water from within one or more chambers or vords within the embodiments.

(60892}  An embodment holds water within the embodiment’s buoy or buovant structure.,
¢.g., tn a chamber separate from its water reservoir. An embodiment bolds water within the
hollow wall of its water tube, ¢.g., within the gap between the water tube’™s inmer wall and its
outer wall wherein the mner wall is a tubular structure approximately coaxial with the tubular
outer wall. An embodiment holds water within a chamber, contaner, and/or void, adjacent 1o,
and/or embedded within, an apper surface of the buoy, the water tube, and/or ancther part or

portion of the embodiment.

166931  The current disclosure meludes embodiments in which the mherent mass of cach of
those embodiments is augmented, at least in paxt, through the addition of sand, gravel, and/or
some other gramular or powdered hard matenals. This material can also mchide, but is not
himited to, dirt, rocks, crushed cement, bricks, and/or other heavy and/or scrap material, e.g.,

such as discarded or waste materials that are available for recyeling.

{3694}  The current disclosure mncludes embodiments 1n which the inherent mass of cach of
those embodiments is augmented, at least in part, through the addition of cement and/or

cementifious materials.
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{60957 The corrent disclosure includes embodiments in which the inherent mass of each of
those embodiments is aungmented. at least in part, through the addition of a matenal that is
“loose” and/or able to be shoveled, poured, and/or tmported to the embodiment. This can

mnclode, but is not hmited to, aggregate materials.

[6696]  Some embodiments of the present disclosure float freely, and/or “dnft,” adjacent to
a surface of water in a passive manner which results in their movement in response to wind,
waves, currents, tides, etc. Some embodiments are anchored and/or moored so as fo retain an
approximately constant position relative to an underlying position on the seafloor. And, some
embodiments are self-propelied, and/or capable of exploiting natoral movements of air and/or
water to move in a chosen, deliberate, caloulated, and/or selected divection, at least to an

approximate degree.

{6097} Sclf-propelled embodiments may achicve their directed motions by means
including, but not limited to discharges of captured water {e.g., from their respective
reservoirsy, ngid sails, ducted fans, propellers, sea anchors, Flettner rotors, sea anchors,

and/or drogue anchors.

(6098} Some embodiments of the present disclosure are deploved so as 1o be free-tloating
and so as to drift with the ambient winds, currents, and/or other environmental influences that

will affect and/or alter their geospatial locations.

{68991 Somwe embodiments of the present disclosure are deploved such that individual
devices are anchored and/or moored {¢.g. to the scafloor) so as o reman approximately
stationary and/or to remain at an approximately constant geospatial position. Some
crabodiments of the present disclosure which are anchored and/or moored are anchored
and/or moored proximate to other such devices and may even be moored to one another.
These embodimenis may be deploved in “farms” and, of those embodiments which utilize a
portion of their power to perform caloulations, their respective computers may be directly
and/or mdirectly interconnected and/or networked such that they may interact, e.g. when
cooperating to complete various computing tasks. The computing embodiments deployed
such farms may communicate with computers and/or networks on land by means of one or
more subsea data transmussion cables, including, but not limited to: fiber optic cables, LAN
cables, Ethemet cables, and/or other electrical cables. The computing embodiments deployed

in such farms may communicate with computers and/or networks on land by means of one or
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more indirect devices, methods, and/or means, including, but not limited to; Wi-Fi, radio,
microwave, pulsed and/or modulated laser hight, pulsed and/or modulated LED-generated

light, and/or satellite-cnabled cornmunication.

[661808] Some computing embodiments of the present disclosure whach dnift and/or are self-
propelied, may directly and/or mdirectly mnterconnect their computers so that they may
interact, ¢.g. when cooperating to complete various computing tasks. For example, drifting
devices maay act as clusters within a larger virtual cluster network so as to cooperatively
complete computing tasks that are larger than individual devices can individually complete.
Self-propelied devices, regardless of their respective device-specific applications, may travel
the seas together in relatively close proximity to one another, exchanging imformation via
radio, satellite, and/or other indirect means and/or channels, though not directly and/or

physically connected {except by the water on which they all float).

[38161] Dnfting, and/or self-propelled, computing embodiments may communicate with
computers and/or networks on land, and/or with each other, by means of one or more indirect
devices, methods, and/or means, ncluding, but not limited to: radio, microwave, pulsed
and/or modulated laser light, pulsed and/or modulated LED-generated light, and/or satelhite-

enabled conununication.

[38162] Some embodiments of the present disclosure are deploved so as to be “virtually”
nterconnected to one or more other devices {e.g. by Wi-Fi, radio, microwave, modulated
light, satcHite hinks, etc.}, and to drift together as a loosely-coupled group driven by the
ambient winds, currents, and/or other environmental influences that will affect and/or alter

their respective geolocations.

{68183} Some embodiments of the present disclosure are deploved so as to be tethered, and
to be directly inter-connected, to one or more other devices, wherein one or more of the
tethered devices are anchored and/or moored {¢.g. to the seafloor), and wherein one or more
of the tethered devices may not be anchored, but only tethered to other devices, such that the
tethered group of devices remain approximately stationary, thereby hmiting the range of

motion and/or position of the entire tethered assembly.

[38104] Some embodiments, when directly and/or indirectly inter-connected with one or
more other devices, whether drifting or anchored, will link their respective computers and/or

computing networks, ¢.g. by means of satellite-mediated mter-device communications of
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data, so as to act, behave, cooperate, and/or compute, as subsets of a larger, integrated, and/or
inter-connected set of computers. Such inter-connected and/or cooperating deviees may
utilize, and/or assign to, a single device {or subset of the inter-comnnected group of devices) to
be responsible for a specific portion, part, and/or sabset, of the system-level caleulations,

estimates, scheduling, data transmissions, ¢tc., on which the group of devices depends.

[60185] The corrent disclosure optimizes the harvesting of energy from ocean waves with a

technology that has the potential to be highlv rehiable, fong-lived, and cost effective.

[36166] Embodiments of the current disclosure offer many advantages over the prior art,
including, but not lunited to the ability to capture and convert wave energy with a simple and
robust device. For example, embodiments capturing water ejected from their respective
tapered tubes within respective elevated and/or pressurized reservoirs, can incorporate, as
thewr only moving parts, a water turhine rigidly and rotatably connected to a generator, or can
mcorporate no moving parts in the case of the use of a magoetohvdrodvnamic generator or
ancther flow governor that converis water pressure and flow directly to electrical energy with
no moving patts. Such embodiments can operate without the need for valves, motors, and/or

other components which might require maintenance or replacement.

{60167 Embodiments of the current disclosure can operate far from shore where wave
resources are more energetic and consistent, thereby providing those embodiments with

greater capacity factors and efficiencies, and with relatively lower costs of encrgy.

[60188] Embodiments of the current disclosure can operate far from shore, in the absence of
moorings to the seafloor and connections to subsea power cables, thereby avoiding the costs
of deploying such scafloor moorings {and the environmental damage that can result during
such deployments), the costs of deploving such subsca power cables, and the costly delays
associated with the arduous process of gaining the permits, licenses, and/or other permissions
required for deployments that are moored to the scafloor and connected to subsea power

cables.

[B0109]  Ifthe electnical power generated by a wave-energy converting device is to be
transmitted to land, ¢.g. where it might be added to an clectrical gnid, then that power mst
have a channel, method, and/or means, with which to do so. Many developers of wave energy
devices choose to use subsea electrical power cables to transmit the power gencrated by

anchored farms of their devices to shore. However, these cables are expensive. Their
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deployment {e.g. their burial o the scafloor) is also expensive. And, the anchoring and/or
mooring of a farm of such wave encrgy devices close to shore can be difficult and expensive

and can disrupt delicate subsea ccogystems.

[66118] The current disclosure allows wave energy devices to make good use of the
clectrical power that they generate without transmitting it to land. And, because disclosed
embodiments are free to operaie far from land, they are also able to be deploved where waves

are most consistent, and of optimal encrgics.

[66111] While the current disclosure does not prechude the anchoring of the disclosed
devices, it nevertheless discloses embodiments that make good use of the clectrical power
that they generate without being anchored and/or moored to the seafloor, and without a

connection to an electrical cable able to transmit the power they generate back to shore.

[38812] Free-floating embodiments of the courrent disclosure can be placed in the water (at
appropriate locations) immediately following their fabrication, and scon thereatfter, if not
immediately, begin operating and generating revenues, ¢.Q., consuming their own generated
clectrical power in order o achieve onboard production of useful products and/or services.
Scif-propelicd emmbodiments of the current disclosure can be placed in the water at a greater
variety of locations, and then propel themselves to optimal energy-harvesting locations,

wmmediately following their fabrication.

[68113] An cmbodiment of the current disclosure utilizes and/or incorporates computing
devices that consume at least a portion of the clectrical energy generated by the embodiment
in response o wave action in order to perform computations transmitted to i from a remote
source {i.c., from a source not physically — ngidly or flexibly - connected to the embodiment)
such as via encoded electromagnetic transmissions from a satellite or other remote antenna of
executable codes and/or data and/or programs and/or instructions. A substantial portion of the
clectrical power generated by the embodiment in response to wave action is used {o energize

the embodiment’s cluster{(s} of computers, at least some of the time.

[G0114] An embodmment of the current disclosure includes, mcorporates, energizes, powers,
operates, and/or utilizes, a plarality of computers to perform computational tasks that are not
direetly related to the operation, navigation, inspection, monitoring, and/or diagnosis, of the
cmbodiment, its power take~off, and/or any other component, feature, attribute, and/or

charactenistic of its structure, systems, sub-systems, and/or physical embodiment, but is rather
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supplied by a third-party costomer. Such an embodiment may contamn computers, computing
systems, computational systems, servers, computing networks, data processing systems,
and/or information processing svsterns, that are comprised of, but not linuted to, the
following modules, components, sub-systems, hardware, circuits, electronics, and/or

modules:
graphics processing units (GPUs}
computer processing units {CPUs)
tensor processing units (TPUs}
hard drives
flash drives
solid-state drives (SSDs)
random access memory {RAM)
field programmable gate arrays {(FPGAs)
apphcation-specific integrated circuits (ASICs}
network switches, and
network routers.

[66115] An cmbodument of the current disclosure includes, incorporates, encrgizes, powers,
operates, and/or utilizes, computers, computing systems, computational systems, servers,
computing networks, data processing systems, and/or information processing systems, that
are powered, at least m part, from electrical energy extracted by the embodiment from the

energy of ocean waves.

[66116] An embodiment of the current disclosure includes, incorporates, energizes, powers,
operates, and/or utilizes, incorporate, utilize, energize, and/or operate, computers
incorporating CPUs, CPU-cores, inter-connected logic gates, ASICs, ASICs dedicated to the

auning of cryptocurrencics and/or the computation of ervptographic hash valucs, RAM, flash



WO 2021/168125 PCT/US2021/018596
32

drives, 88Ds, hard disks, GPUs, quantum chips, optoelectronic circiuts, analog computing

circuits, encryption circuits, and/or decryption circuits.

[66117] An cmbodiment of the current disclosure includes, incorporates, encrgizes, powers,
operates, and/or utilizes, computers specialized and/or optunized with respect to the
computation, and/or types of computation, characteristic of, but not imited to: machine
learning neural networks, crvptocarrency mining, graphics processing, graphics rendering,
tmage object recognition and/or classification, image rendering, quantum computing,
quantam computing simulation, physics stimulation, financial analysis and/or prediction,

and/or artificial mtelligence.

[60118] An embodiment of the current disclosure includes, incorporates, energizes, powers,
operates, and/or utilizes, computers that may at least approsumately conform to the
characteristics typicallv ascrbed to, but not limited to: “blade servers,” “rack-mounted

computers and/or servers,” and/or supercomputers.

[68119] An cmbodiment of the current disclosure includes, incorporates, encrgizes, powers,
operates, and/or utilizes, at feast 100 computing cireuits and/or CPUs. Another embodiment
includes, incorporates, energizes, powers, operates, and/or uitlizes, at least 1,000 computing
circuits and/or CPUs. Another embodiment includes, incorporates, cuergizes, powers,
operates, and/or utilizes, at least 2,000 computing circutts and/or CPUs. Another embodiment
ncludes, incorporates, energizes, powers, operates, and/or utihizes, at least 5,600 computing
circuits and/or CPUs. Another embodiment includes, incorporates, encrgizes, powers,
operates, and/or utilizes, at least 10,000 computing circuits and/or CPUs. Another
embodiment meludes computers that are part of a cluster composed of computers residing on

at feast 10 independently floating and independently self-propelied wave energy converters.

1361268] An embodiment of the current disclosure inciudes, incorporates, €nergizes, poOwers,
operates, and/or utilizes, computing chips and/or circuits that contain two or more CPUs

and/or computing “cores” per chip and/or per circut,

[B0121] An embodment of the current disclosure includes, mcorporates, energizes, powers,
operates, and/or utilizes, computing chips and/or circuits that contam a graphics processing

unit (GPU) within the chips and/or within a computing circust.
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[60122] At least a portion of the heat generated by the embodiment’s compuiers s
transgutted {¢.g. passively and/or conductively) to the water on which the embodiment floats,

and/or to the air surrounding the embodiment.

[68123] Much, if not all, of the energy mmparted to computational devices within an
embodiment of the present disclosure will become heat. And, excessive levels of heat might
damage or impair those computational devices and/or adjacent clectronics, systems,
structures, modules, and/or parts of the embodiment. Therefore, it 1s prudent for an
embodiment to remove heat from its “active” computational devices as quickly and/or
efficiently as possible, and/or at least quickly enough o avoid excessive heating of the

computational devices.

[68124] An embodiment of the present disclosure facilitates the passive convective cooling
of at least somc of its computational devices, and/or of the ambient covironments of those
computation devices. An embodiment of the present disclosure actively removes heat from its
computational devices, and/or from the ambient environments of those computational

devices.

[B0125] An embodiment of the present disclosure passively cools 1ts computing devices by
faciitating the convective and/or conductive transmission of heat from s computing devices
and/or their environment to the water on which the device floats, ¢.g. through a thermally

conductive wall, and/or fins or heat baffles, separating the devices from the water.

[68126] In an embodiment, the condaction of heat from compoting devices takes place via a
conductive and/or metal wall in a conduit through which water tlows from a reservotr of the
crabodiment to a turbine or magnetobydrodynarnic generator of the crabodiment. In an
embodiment, the conduction of heat from cormputing devices takes place via a conductive
and/or metal wall in a conduit through which water flows from a turbine or
magnetobydrodynamic generator of the cmbodiment to the body of water on which the
embodiment floats. In either of these cases, heat can be conducied o the conductive and/or
metal wall by the evaporation and/or boiling of a hquid substance in which computing
circuits of the embodiment are immersed, followed by condensation of said substance on said

wall.

[36127] An embodiment of the present disclosure passively cools its computing devices by

facilitating the convective and/or conductive transmission of heat from its computing devices
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and/or their environment to the air above the water on which the device floats, e.g. through a

thermally conductive wall, and/or fins or heat baftles, separating the devices from the air.

[66128] An embodiment of the present disclosure actively cools its computing devices by
racans of a heat exchanger that absorbs heat from the computing devices and/or their
environment, and carries it to a heat exchanger i thermal contact with the water on which the
device Hoats and/or in thermal contact with the air above that water. Such thermal contact
may be the result of direct exposure of the exchanger with the water and/or air, or 1 may be
the result of imdirect exposure of the exchanger with the water and/or air by means of the
exchanger’s direct contact with a wall or other surface in direct or indirect contact with the

water and/or air.

[68129] An embodiment of the present disclosure passively cools 1ts computing devices,
and/or of the ambient environment of its computing devices, by providing a thermally
conductive connection between the computing devices and the water on which the
embodiment Hoats and/or the air outside the embodiment. An embodiment promotes this
conduction of heat from the computing devices to the ambient water and/or air by using
“fins” and/or other means of increasing and/or maximizing the surface area of the conductive
surface in contact with the water and/or air. An embodiment promotes this conduction of heat
from its computing devices to the ambient water by using metallic {o.g., copper and/or
copper/nickel) heatsink poles and/or plates extending into the water and/or air outside the
embodiments, and/or into the chamber{(s) in which at least a portion of the embodiment’s

computing devices are located.

[68138] The computers of an embodiment of the present disclosure are positioned, located,
and/or operated, within sealed chambers containing air, nitrogen, and/or another gas or gases.
The computers of an embodunent of the prescnt disclosure are positioned, located, and/or

operated, within chambers into which air, mitrogen, and/or another gas or gases, are pumpe
5 s ) 5

[68131] Because a computing device operating in an air environment (e.g. nside a
compartment or module on and/or within an embodiment of the present disclosure} may not
transiit heat with sufficient efficiency to prevent and/or prechude an overheating of the
computing device, an embodiment of the present disclosure 1ncorporates, includes, and/or
pithizes, a thermally conductive flaid and/or gas to facihitate the passage of heat from the

various components (e.g. the CPUs} within its computing devices to the ambient air or water
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proximate to the embodiment thereby reducing the risk of overheating, damaging, and/or

destroying some, if not all, of its computing devices.

166132] An embodiment of the present disclosure promotes the conduction of heat from 1S
computing devices to the ambicnt air and/or water by immersing, surroundng, bathing,
and/or sprayving, the computing devices with and/or in a thermally conductive fhud and/or
gas. The thermally condactive fluid and/or gas is ideally not electrically conductive, as an
clectrically conductive might tend fo short-cireuit, damage, and/or destroy, the computing
devices. The thermally conductive fluid and/or gas ideally has a high heat capacity that
atfows it to absorb sabstantial heat without experiencing a substantial mcrease in its own
temperature. The thermally conductive fluid and/or gas carries at least a portion of the heat
generated and/or produced by at least some of the computing devices to one or more
thermally conductive mterfaces and/or conduits through which at least a portion of the heat
may pass from the fluid and/or gas to the ambicnt air or water proximate to the embodiment.
In some embodiments, said thermally conductive fluid has a boiling pont sufficiently low

that said flid boils when 1t bathes operational computing devices of the embodiment.

[68133] An embodiment of the present disclosure may cool its computing systems, and/or
other heat-generating components and/or systems, by means, systems, modules, components,

and/or devices, the include, but are not limited to, the following:

closed-ciraut heat exchangers that transfer heat from the heat source to a heat sink
{c.g., the air or water around an embodiment), wherein at least one end of the closed-circutt

heat exchanger:

is in contact with an interior surface of a water-facing wall, especially a wall facing
a conduit where water flows at high speed to or from a turbine or flow govemor of the

embodiment
18 in contact with an interior surface of an air-facing wall
mcorporates 1ibs to increase the surface arca of a thermally conductive wall
i contact with the surrounding water and/or air

is positioned inside a duct, tube, and/or channel, of an embodiment’s imertial water

tube, or
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is 1 contact with a water reservoir within an embodiment.

A significant advantage of embodiments of the present disclosare is that a large
number of computing devices can be deployed within, among, and/or between a farge number
of embodiments, such that a relatively large nwraber of computing devices are partitioned into
a large number of relatively small embodiment-specific groups, which, in addition to being
powered, at least in part, by the energy that cach respective embodiment extracts from the
environment proximate to the crobodiment, are also inunediately adjacent, and/or proximate,
to a heat sink characterized by a relatively cool temperature and a relatively large heat
capacity, 1.e. the sea, and the air, atmoaphere, and/or wind that flows above it. By deploying
relatively small nombers of computing devices in self-powered and passively cooled
autonomous units, envirommental cnergy is used with maximal cfficiency {c.g. without
suffering the losses and costs associated with transmitting the power to shore), and the
requisite cooling of those computing devices is accomplished with minimal, if any,
expenditure of additional encrgy. Embodiments of current disclosure pernut a graceful and
efficient scaling of computing and/or computing networks through the tterative fabrication
and deployment of relatively simple and cost-effective self-powered, self-cooling, computing

modules.

[60134] An embodiment of the present disclosure interconnects at keast some of its
computing devices with, and/or within, a network in which cach of a plurality of the
computing devices are assigned, and/or associated with, a unigue internet, and/or “TP”
address. An embodiment of the present disclosure interconnects at least some of its
computing devices with, and/or within, a network 10 which a plurality of the computing

devices are assigned, and/or associated with, a unique local subnet 1P address.

[B08135] An embodsment of the present disclosure interconnects at least some of its
compuiing devices with, and/or within, a network that mncorporates, includes, and/or utilizes,

a router.

[68136] An embodmment of the present disclosurg interconnects at least some of its
computing devices with, and/or within, a network that incorporates, includes, and/or utilizes,

a modem.

[66137] The current disclosure ncludes embodiments in which pluralities of computers,

computing svstems, computational svstems, servers, compuiing networks, data processing
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systems, and/or information processing systems, incorporated therein, are cooled by methods,
mechanisms, processes, systems, modules, and/or devices, that include, but are not limited to,

the following:

[68138] direct conduction of at least a portion of the heat gencrated by at least some of the
computers, generators, nverters, rectifiers, and/or other electronic components comprising

the embodiment, to air and/or water outside and/or surrounding the ennbodiment;

[3813%] indirect conduction of at least a portion of the heat generated by at Ieast some of the
computers, generators, rectifiers, and/or other electronic components comprising the
embodument, to the air and/or water outside and/or surrounding the erabodiment by means of
one or more heat exchangers in contact with the air and/or water surrounding the

embodiment;

[30148] indirect conduction of at least a portion of the heat generated by at Ieast some of the
computers, generators, rectifiers, and/or other clectronic components comprising the
embodunent, to the air and/or water outside and/or surrounding the embodiment by means of
phase-changing materal, ¢.g., a liquid that changes phases 1o a gas when 1t has absorbed heat
from at least some of the computers, generators, rectifiers, and/or other electronic
components comprising the embodiment, and changes phases back to aliquid, e g,
condenses, when it has transferred at least a portion of that heat energy to a surface through
which the heat energy is directly or indirectly conducted to the air and/or water outside and/or

surrounding the embodiment.

[68141] These requirements include the need that sufficient clectrical power be provided to
energize a large number of computers. In order to transmit large amounts of electrical power
mnto concentrated collections of computers, it is typically necessary 1o bring the power to the
collections of compuiers at a high voltage and/or a high current. However, since individual
computers, computing devices, and/or computing circuits, require electrical power that is
typically of a lower voltage and/or current, it 1s often necessary and/or preferred to partition
the high-energy electrical power into maltiple circuits of lower-energy power. These changes

in voltage and/or current can result in some loss of encrgy and/or efficiency.

[38842] These requirements include the need to remove heat, and/or introduce cooling, fast
coough to compensate for the significant amounts of heat that arc generated by highly

concentrated and extensive collections of electrically powered computing devices. Such
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cooling 1s relatively energy intensive, ¢.g. significant electrically powered refrigeration, fans,

pumped liquid heat exchangers, ctc.

[66143] Embodiments of the present disclosure obtain relatively small amounts of electrical
power from water, and/or occan, waves and utilize that clectrical power o cnergize a
relatively small number of computing devices. By contrast with large, highly-concentrated,
collections of computers, the computers within embodiments of the current disclosure are
able to be energized with electrical power that, at ieast approximately, matches electrical
requirements of the computers, 1.¢. there 1s no need to transmit lughlv-energetic electrical
power from distant sources before reducing that power down to voltages and/or currents that

are compatible with the computers to be energized.

[68144] Some embodiments of the present disclosure achieve and/or satisfy all of their
cooling requircruents through purcly passive and convective and/or conductive cooling.
Themmally conductive walls and/or pathways facilitate the natural transmission of heat from
the computing devices to the air and/or water outside the device. A relatively smaller mumber
of devices means refatively less heat is generated. And, the proximity of a heat sink of
significant capacity {(i.¢. the water on which the device floats) means that the removal of these
relatively small amounts of heat conductively and/or convectively 1s achieved with great

efficiency and in the absence of any additional expenditures of energy.

[36145] The current disclosure mereases the modalarity of clusters of computing devices by
not only isolating them physically, but also by powering them mdependently and
autonomously, and by cooling them passively. Through the creation and deployment of
additional self-powered compuoting buoys, a computing capability can be scaled in an
approximately linear fashion, typically, if not always, without the non-linear and/or
exponential support requirements and/or conscquences, ¢.g. cooling, that might otherwise
Limit an ability to grow a less modular architecture and/or embodiment of computing

TCRoUICes.

[68146] The current disclosare provides a usefol application for wave-energy conversion
devices that requires sigaificantly lower capital expenditures and/or less infrastructure. For
instance, a free-floating and/or dnifting device of the current disclosure can continuously
complete computational tasks, such as calculating Bitcom block headers and/or nonee values,

while floating freely in very deep water {¢.g. 3 milgs deep) in the muddle of an ocean,
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hundreds or thousands of miles from shore. Such an application does not depend upon, nor
require, a subsea power cable to send electrical power to shore. It does not require extensive
mooring and/or the deplovment of numerous anchors 1 order to fix the posttion of a deviee,

e.g. so that 1t can be linked to a subsca power cable.

[66147] Embodiments of the present disclosure support, perform, and/or execute computing
tasks of an arbitrary nature. Embodunents of the present disclosure incorporate and/or utilize
computing circuits specialized for the execution of specific types of computing tasks, such as
the “muning” of cryptocurrencics such as Bitcon. An embodiment’s receipt of a
computational task, and its retam of a computational result, may be accomplished through the
transmission of data across satellite links, fiber optic cables, LAN cables, radio, modulated
hight, nucrowaves, and/or any other chanunel, hink, connection, and/or network.,
Computationally intensive tasks may be shared, and/or cooperatively executed or completed,

across multipie embodiments.

[36148] An embodiment of the present disclosure imcorporates, utilizes, encrgizes, and/or
operates, computers organized, wnterconnected, controllied, and/or configured, so as to
optimize the loading, exccution, and reporting of results, related to arbitrary computational
tasks, e.g., such as those transmitted to it from remote facilities, networks, computers, and/or

persons.

[36149] An embodiment of the present disclosure executes arbitrary computational tasks
such as might be typical of services that execute programs for others {¢.g., “compute as a
service ), and/or provide computational resources with which others may execute their own
programs, often tn exchange for a fee based on attributes of the tasks and/or resources used.
An embodiment of the present disclosure generates fees, and/or the owner of an embodiment
of the present disclosure caleulates fees, for at least some of the “on-demand” computational
tasks that the embodiment executes based on atiributes that include, but are not imited to:
size {o.g. in bytes) of program and/or data executed, size {e.g. in bytes) of data created during
program cxecution and/or retumed to the owner of the program, number of computing cyvcles
{mumber of computational operations) consumed during program execufion, amounts of
RAM, and/or hard disk space, utilized doring program execution, other computing resources,
such as GPUs, required for program execution, and the amount of electrical power consumed

during and/or by a program’s cxecution.
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[B01583] An embodiment of the present disclosure incorporates, utilizes, energizes, and/or
operates, computers organized, interconnected, controlled, and/or configured, so as to
optinuze the loading, execution, and reporting of results, related to cryptocurrency {¢.g.
Bitcoin) mining, 1.¢. to the calculation of cryptocurrency block headers, and the identification
of suttable ledger-specific “nonce” valucs {c.g. the search for a “golden nonce™), and/or
related to the loading, execution, and reporting of results, related to other “proot of work”™
programs. The computers, and/or computing resources, of an embodiment are optimized to
perform hash functions so as to caleslate “proof of work™ values for blockehain-related

algorithms.

[66151] An embodiment of the present disclosure incorporates, utilizes, energizes, and/or
operates, computers organized, tnterconnected, controlled, and/or configured, so as to
optimize the loading, execution, and reporting of results, related to neural networks and/or
artificially intelligent programs. An embodiment of the present disclosure facilitates the
cooperative execution of programs related to neural networks and/or artificially tieligent
programs through the direct, physical, and/or virtual, interconnection of its internal networks

and/or computing devices.

[68152] An embodiment of the present disclosure incorporates, utilizes, energizes, and/or
operates, computers organized, interconnected, controlled, and/or configured, so as to
optinuze the loading, execution, and reporting of results, related to the serving of web pages

and/or search results.

[68153] An embodiment of the present disclosure incorporates, utilizes, energizes, and/or
operates, computers organized, mterconnected, controlled, and/or configured, so as to
optinize the loading, execution, and reporting of results, related to the solving of “n-body
problems,” the simulation of brains, gene matching, and solving “radar cross-section

problems.”

[68154] An embodiment of the present disclosure incorporates, utilizes, energizes, and/or
operates, computers organized, mterconnected, controlled, and/or configured, so as to
optimize the loading, execcution, and reporting of results, consistent with the functionality
provided by “terminal servers,” colocation servers and/or services, and/or to provide offsite

backups for enterprises.
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[B0155] An embodiment of the present disclosure recetves a task from a remote source
and/or server. An embodiment receives a task from a radio and/or electromagnetically
encoded transmission broadeast by a satellite {¢.g. which a plurality of other devices also
receive and/or are able to receive) or other remote antenna. An cmbodiment receives a task
across and/or via a transmission across a fiber-optic cable. An embodiment receives a task

across and/or via g transmisston across a LAN and/or Ethernet cable.

[B08156] An embodiment adds a task received via an electromagnetically encoded signal to a

task queue of pending tasks ift

it possesses, ncorporates, and/or operates, all of the hardware required to complete

and/or execute the task efficiently;
there 1s sufficient room in its task queue;

there is a sutficient hikelihood that it wili be able to complete the task no later than

any deadline associated with the task; and,

the estimated duration of the task’s execution 18 no more than the hkely operational
time available to the device (e.g. given current energy reserves, current power generation

ovels, ¢tc.).

{60157} An embodiment of the present disclosure marks the task as “in-progress” and sets a
“nimeowt” value, after which the task will be restarted 1f not yet complete, when it begins

execution of a task.

[60158] An embodiment of the present disclosure stops execution of a sufficient number of
its most-recently started computational tasks, and/or those tasks with the greatest estimated
reralning execution times, and powers down the corresponding computing devices and/or
circuits, ¢.g., to provide, and/or ensure. sufficient power to complete the computation of the
remaining tasks using the still-active competing devices and/or circuits, when the
embodiment determings that the level of s power generation has decreased, and the
continued and/or continuous operation of s currently “active” computing devices and/or

circuits can no longer be sustained

[B0159] An embodiment of the present disclosure transmits the results of a completed task

to a remote source and/or server {¢.g. the remote source and/or server from which the task
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originated). After receipt and/or validation of the completed-task results, a remote source
and/or server broadcasts to every one of a collection, cohort, and/or set of cooperating
crabodiments, which {would have been expected to have) received the now-completed task, a
message and/or signal to indicate that the task hag been completed. Each of the embodiments
receiving the “task-completed” message and/or signal then removes that task from its task

queue and terminates execution of the task if the exccution of the task is in progress.

[B0166] An embodsment of the present disclosure recetves the same task received by a
plurality of emnbodiments, and may elect to place the task m its task quene, thereby deferring
and/or delaying task execution, and/or it may clect (o execute the task when sufficient

computing resources and/or energy are available.

[68161] In addition to the results of a task, an embodiment also returns to a remote source
and/or server, information that is sufficient to allow the benefactor of the task’s execution to
be charged and/or bilied an amount of money consistent with a payment contract. Such

“billing-relevant information” might nclude, but is not mited to, the following:
size {e.g. in bytes} of the program executed,
size {¢.g. n byies) of the results generated,;
amount {c.g. in byies) of RAM required to complete the program’s execution;
number of mstruction cveles reguired to complete the program’s execution;
number of CPUs required to complete the program’s execution;
number and/or cycles required of GPUs to complete the program’s execution;
amount of encrgy {e.g. kWh} expended to complete the execution of the program;
degree of requested task priority that influenced priority of task execution;

degree and/or percentage of avarlable computing resources busy with other tasks at

time of task execution {(c.g. level of demand at time of task execution);

amount of task-results data {e.g. in bytes) retumed to the remote source and/or

server;
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cost for satellite bandwidth consumed (¢ .g. bytes) and/or required n order to

transnut task and associated data to device; and/or

cost for satellite bandwidth consumed (o .g. bytes) and/or required i order to

transmit task resulis to remote source and/or server.

[60162] An embodiment of the present disclosure sends task-execution-specific data,

messages, and/or signals, to a remote source and/or server which mdicate, among other

things:

which tasks are waiting in a task queue;

which tasks are bemg executed;

estimated time remanung to complete execution of tasks being exccuted;

an estimate of the amount of encrgy required to complete tasks bemng executed;

an estimate of the rate of electrical power gencration;

an estimate of the amount of shared memory required to complete tasks being
executed;

and an estimate of the amount of shared memory currently available.

[68163] A global task controlling and/or coordinating computer and/or server may use such
task-cxecution-specific data in order to forccast which tasks are likely o be successfully
completed by a future time. And, if the likelihood of a particular task’s completion by a
future time is sufficiently great then other embodiments of the present disclosure which have
been notified of the task at an carlier time, and which are potentially storing the task in their
respective task gueunes, may be notified of that task’s hikely completion by an embodiment.
The notified embodiments may then elect to reduce the priority of the task, or to remove if

from their task queunes.

[36164] An cmbodiment of the present disclosure execuies encrypied programs and/or data
for which a decryption key, algorithm, and/or parameter, is not available, nor accessible, to
other tasks, programs, and/or computing circuits and/or devices, executing on the

embodiment. An embodiment of the present disclosure excountes encrypied programs and/or
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data for which a decryption key, algorithm, and/or parameter, 18 not available, nor accessible,
to any embodiment and/or device, nor to the remote source(s} and/or server{s) which

transmitted the encrypted program and/or data to the embodument.

[68165] An embodiment of the present disclosure simultaneously cxecutes two or more
enerypted programs that are encrypted with different encrvption keys, algornthms, and/or
parameters, and must be decrypted with different decryption keys, algorithms, and/or

parameicrs.

[36166] An cmbodiment of the present disclosure utilizes a plurality of CPUs and/or
computing circuits to independently, and/or in parallel, execute {copies of) the same program,
operating on {copics of) the same data set, wherein each execution will nonunally and/or

typically produce identical task results.

[38167] An embodiment of the present disclosure comprises one element of a multi-
embodiment, and/or multi-device collection, cohort, and/or set of devices, wherein cach
cmbodiment contains a plurality of CPUs and/or computing circuits, and wherein a plurality
of CPUs and/or computing circuits on the embodiment, and a plurality of CPUs and/or
computing circuits on a different embodiment, all simultaneously: execute in paralie! (copies
of} the same prograr; operate on (copies of) the same data set; search for a “golden nonce”
value for the same cryptocurrency block and/or blockchain block; perform 1o parallel the
same computational task; or perform in paralle] a divide-and-conguer algorithm pertaining to

the same computational task.

[00168] An embodiment of the present disclosure utifizes a plarality of {PUs and/or
computing circuits to execute the same program, operating on the same data set, in a
parallehzed fashion wheren each individual CPU and/or computing circwit within the
embodiment will execute the program with respect to a portion of the full data set. thereby

contributing piccemeal to the complete exccution of the task.

[B0169] An embodiment of the present disclosure conumunicates data to and from a remote
and/or terrestrial digital data network and/or intemet, and/or exchanges data with other
computers and/or networks remote from the embodiment, and/or not physically attached to,
nor incorporated within, the embodiment, by means of “indirect network communication

Iinks” which include, but are not linited to:
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[B0178] satellite, Wi-Fi, radio, microwave, modulated light (e.g. laser, LED}, “guantum-
data-sharing network” (¢ g., m which quantum entangled atoms, photons, atomic particles,
quantum particles, etc., are systematically altered so as to transmit data from one point {e.g.,
the location of one particle] to another point [e.g., the location of another particle}), as well

as:

fiber-optic cable(s), LAN cable(s), Ethernet cable(s), and/or other electrical and/or

optical cables.

[66171] A free-floating embodiment of the present discloswure, as well as an anchored and/or
moorcd cmbodiment of the present disclosure, neither of which are directly connected to land
by means of a cable, utihize one or more indirect network communication links, including, but

not limited to: satellite, Wi-Fi, radio, microwave, modulated light {¢.g. laser, LED).

[36172] An embodiment of the present disclosure exchanges data with neighboring and/or
proximate other embodiments, and/or complementary devices, through the use of one or more
types and/or channels of data communication and/or transmission, ¢.g. Wi-Fi, modulated
hight, radio, and/or microwave, while exchanging data with remote computer(s) and/or
network(s} {¢.g. the mternet) through the use of one or more other and/or different types

and/or channels of data conumunication and/or transmission, ¢.g. satellite.

1061731 An cmbodiment of the present disclosure exchanges data with neighboring and/or
proximate other embodiments, and/or complementary devices, and/or remote and/or
terrestrial computers and/or networks, through the transmission and/or exchange of data to,
from, through. and/or between, acrial drones, surface water drones, underwater dronges,
balloon-suspended transmitter/recciver modules, buov-mounted transmitter/receiver modules
o J >

devices, or systerns, manned planes, boats, and/or submarines.

[68174] An embodiment of the present disclosure exchanges data with neighbonng and/or
proximate other embodiments, and/or complementary devices, and/or remote and/or
terrestrial computers and/or networks, through the transnussion and/or exchange of data to,
from, through, and/or between, underwater fransmitter/receiver modules, devices, or systems
drifting on, and/or m, the body of water, and/or modules, devices, or systems resting on,
and/or attached to, the seafloor, by means including, but not limited to, the generation,

detection, encoding, and/or decoding, of acoustic signals, sounds, and/or data.
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[80175] An embodiment of the present disclosare recetves “global” transmissions of data
from a remote and/or terrestrial computer and/or network via one channel, freguency,
wavelength, and/or amplitude modulation, broadcast by a satellite, radio, microwave,
modulated light, and/or other means of electro-magnetic data transmission. The embodiment
transmits device-specific, and/or device-group-specific {¢.g. two or more “cooperating”
devices, two or more devices whose device-specific computer(s} and/or compuicr network(s)
are Iimked, e.g. by Wi-Fi), on one or more different channels, frequencies, wavelengths,
and/or amplhitude modulations, {0 a compatible and/or complementary receiver on a satellite,
and/or other recetver of radio, microwave, modulated light, and/or other means of clectro-

magnetic data transmissions.

[68176] In some deplovments of some embodiments of the present disclosure, a satellite
will broadeast to a phurality of the deploved devices, on a channel and/or frequency shared by
many, if not all, of the devices in a deployment, information including, but not limited to:
data, tasks, requests for information {c.g. status of tasks, geolocation of a device or group of
devices, amount{s) of energy available for computational tasks and/or for locomotion,
amount of electrical power being generated in response to the corrent wave conditions of a
device and/or group of devices, status of computational hardware and/or networks, e.g. how
many devices are fully functional and/or how many are non-functional, status of power-
gencrating hardware and/or associated electrnical and/or power circuits, .g. how many power
take-off assemblies and/or generators are fully functional and/or how many are non-
functional, how manv energv storage components {¢.g. batteries) are fully functional and/or

how many are non-functional, etc ).

[66177] In some deplovments of some embodments of the present disclosure, a satellite
will broadcast to a specific deployed device, and/or subset or group of deployed devices, on a
channel and/or frequency spectfic to the device, and/or subset or group of deployed devices,
nformation including, but not limited to: device- or group-specific data {e.g. which range of
Bitcoin nonce values to evaluate), device- or group-specific tasks {such as which types of
observations to prioritize, ¢.g. submarines), requests for information {¢.g. wave conditions at

focation{s} of device), ¢tc.

[68178] In some deployments of some embodiments of the present disclosure, each device,
ot subset of devices, will broadcast to a satellite on a channel and/or frequency specific to the

device, or subset of devices, (i.¢. and not shared by other devices in a deployment)
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mformation including, but not mited to: data, task results {e.g. Bitcoin headers and/or header
templates and corresponding nonce values), requests for information {¢.g. new tasks, weather
and/or wave forecasts for a given geolocation, results of self-diagnostics on hardware,
software, memory integrity, etc., status of computational hardware and/or networks, e.g. how
many devices are fully functional and/or how many are non-functional, status of power-
generating hardware and/or associated electrical and/or power circutts, ¢.g. how many power
take-off assermnblies and/or generators are fully functional and/or how many are non-
functional, how many energy storage components {¢.g. batteries} are fully functional and/or
how many are non-functional, observations (¢.g. visual, audio, radar} of aircraft, observations
of other floating vessels, observations of submarines, observations of manne hife,

observations of weather and/or wave conditions, environmental sensor readings, ete.).

[66179] By providing alternate computational resources, that draw their power directly from
the covironment, and by completing computational tasks currently executed in terrestrial
clusters of computers, the amount of electrical power required on land can be reduced. And,
thereby, the amount of electrical power generated through the consumption of fossil fuels,

and the concomitant generation of greenhouse gases, can be reduced.

[60188] All potential vanations in sizes, shapes, thicknesses, materials, orientations,
methods, mechanisms, procedures, processes, eloctrical characteristics and/or requirerments,
and/or other embodiment-specific variations of the general inventive designs, structures,

systems, and/or methods disclosed herein are included within the present disclosure.

[60181] Embodiments of the current disclosure that mcorporate, contain, and/or utilize a
water reservoir of substantial volume, are inherently well suited to the raising of fish, shrimp,
and other animals, as well as to the growing of scaweeds, other algae, and other agueous
plants. Thus, while they extract energy from the waves about them, these cmbodiments can
utilize at feast a portion of that encrgy to facilitate and/or promote the growth of rich sources

of nutrients which may then be harvested.

[68182] An embodment of the present disclosure witlizes at least a portion of the energy
that it generates {0 acrate water stored and/or cached within its reservoir 5o as to promote the
health, growth, and/or wellbeing of the fish living therein. An emabodiment of the present
disclosure utilizes at least a portion of the encrgy that it generates o energize and/or

illaminate hights, and to therehy tllununate at least a portion of the water stored and/or cached
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within its reservotr. An embodiment of the present disclosure utilizes at least a portion of the
energy that it generates to encrgize and/or dluminate lights, and to thereby illuminate at least
a portion of the water within its inertial water tube. An embodiment of the present disclosure
utilizes at least a portion of the energy that it gencrates to encrgize and/or illuminate hights,

and to thereby illununate at least a portion of the water outside the emibodiment.

[60183] Embodiments of the current disclosure that meorporate, contain, and/or wtilize a
water reservotr of substantial volume, can utilize at least a portion of the encrgy that they
extract from waves to desalinate water and to store at least a portion of that desalinated water
within their water reservoirs {e.g., by incremental replacement of the scawater stored within a
plurality of reservoir tanks with desalinated water) or other water compartments. Such
desalinated water can then be offioaded from such embodiments to ships or port instaliations,
and the respective reservoir tanks refitied with seawater to mitiate a new cvele of desalinated

water production.

[36184] Embodiments of the current disclosure that incorporate, contain, and/or utihze a
water reservoir of substantial vohume, can utilize at least a portion of the energy that they
extract from waves to remove (e.g., boil off) water from the scawater stored within their
respective reservoirs thereby creating brines of high salimity, and also brines rich i nunerals,
Such mineral-rich brines can then be offloaded from such embodiments to ships or port
installations, and desirable minerals can then be extracted from the respective brine solutions

with relative efficiency.

[60185] Embodiments of the current disclosure can utilize a portion of the encrgy that they
extract from waves to spray or pump seawaler into the air, or otherwise acrosolize seawater,
s0 as to promote cloud formation and reduce, at least to a degree, the amount of energy

absorbed by the Earth from the Sun.

[66186] The cwrrent disclosure mchudes an embodiment in which a portion of the
pressurized water within the embodiment’s pressurized reservoir is discharged through a

nozzle in order to generate a spray, mist, and/or agrosolization of that water.

[086187] The current disclosure inchides an embodiment in which a portion of the water
within the embodiment’s elevated reservoir is discharged through a nozzle in order to

generate a spray, mist, and/or acrosolization of that water.
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[60188] The corrent disclosure includes an embodiment in which an electrically powered
pump and/or blower is used to acrosolize seawater and project, propel, and/or spray. it into

the atmosphere.

[60189] Embodiments of the current disclosure generate power {(¢.g., clectrical, chemical,
cte.} far from shore. And, there are many uses for electrical power that i1s generated and made

available far out at sea.

[3819G8] Ocean charging stations for autonomous and/or remotely operated, ocean-going or
airborne, “drones,” especially military drones, can consume large amounts of power, and the
effective ranges of operation of those drones can be limited if the only source of encrgy
available to those drones is from an onshore on nearshore facility. Surveying of the ocean
floor and the detection of submarines far from shore can consume large amounts of power
and are toupractical in the absence of a source of abundant energy far from shore.
Communications relays {e.g. for submarines) and radar stations floating on the deep sea can
consume large amounts of power and require a source of energy from which they can obtain
that power while far from shore. Ocean-floor mining operations can consume large amounts
of power over long periods of time. Embodiments of the present disclosure can provide

power to such mining operations.

[386191] Embodiments of the present disclosure may present tethers, mooring hines, cables,
arms, sockets, berths, chutes, hobs, indentations, and/or connectors, to which ancther vessel
may attach, and/or moor, itself. Embodiments of the current disclosure can wiilize a portion of
the energy that they extract from waves to charge, and/or to provide energy, ¢.g., transmitting
that energy conductively and/or indactively via charging connections and/or pads, to manned
vessels and/or aircrafl, and/or to autonomous vessels and/or aircraft (i.e. “drones™), including,
but not linited to, boats, ships, submanines, aircraft {e.g., helicopiers), unmanned surface
vessels, unmanned submersible vessels, unmanned aireraft, and/or ocean-going and airbomne

drones.

[68192] Such embodiments, when incorporating appropriate surfaces, enclosures,
extensions, connections, and/or interfaces, may provide a suitable docking, landing, resting,
and/or staging, location at which certain compatible vessels and/or vehicles can recharge, and
subsequently disengage from the respective embodiments and resume their journeys and/or

missions. Such embodiments, when incorporating adequate communications channels may
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also facilitate the exchange of data between docked vessels and/or velucles and remote

computers, networks, facilities, individuals, and/or installations.

[66193] Embodiments of the present disclosure may present connectors, protocols, APIs,
and/or other devices or components or interfaces, by and/or through which energy may be
transferred and/or directed fo be transferred from the embodiments to another vessel. The

vessels that might receive such energy imnchude, but are not limited to:

autonomous underwater vehicles, autonomous sarface vessels, agtonomous atreraft;

and/or

manned underwater vehicles (g.g. submarimes), manned surface vessels {e.g. cargo

and/ot container ships}, and manned avrcraft (¢ g. helicopters).

166194] The deployment of embodiments of the present disclosure for the purpose of
charging of drones 1 the deep sea and/or far from shore may vot utilize all of the power
generated by those embodiments. Their cost of energy may therefore be relatively high.
However, such deployments can be made more economical, and/or the cost of their energy
can be reduced, if there is a use to which cach embodiment’s clecirical power can be applied
after the power requirements of anv charging drones have been satisfied. The execution of
computationally mtensive tasks using computational circuits tncorporated within, and
powered by, cach embodiment is one of the simplest, most low-capital-cost and low-

maintenance ways of using electrical power.

[B8195] When any connected drones are fully charged and/or a device’s energy stores are
full, then some embodiments of the present disclosure will consume surplus and/or
supplemental generated electrical power performing other usefid tasks {e.g., concentrating
brine, or performing energy-intensive computations, such as Bitcoin mining and/or arbitrary
or custom computational tasks for third parties), and/or creating useful products {e.g.,
hydrogen), in order to generate (additional} revenue and/or profits. Such a deal purpose
and/or application may also factlitate an embodiment’s charging of drones {e.g , through the
production of hvdrogen). and/or may facilitate the concealment and/or hiding of drones when

the ratio of embodiment devices to drones is relatively high.

[661%6] Embodiments of the present disclosure, when deploved in anchored farms of

devices, or when free-floating, especially as individual devices, will primarily energize,
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operate, and monitor various sensors, such as, but not Himited to: sonar, radar, cameras,
microphones, hydrophones, antennae, gravimeters, magnetometers, and Geiger counters,
order to monitor their environments {air and water) in order o detect, monttor, charactenze,
identify, and/or track other vessels and/or aircraft, or to survey the ocean floor for minerals

and other characternistics.

{60197} Embodiments of the present disclosure may detect, monitor, log, track, identify,
and/or mspect {¢.g. visually, audibly, and/or clectromagneticallv), other vessels passing
within a sufficiently short to distance of a device such that at least some of the deviee’s
sensors are able to detect, analyze, momior, Wdentify, characterize, and/or nspect, such other

vessels.

[B8198] Aircraft operating near embodiments of the present disclosure are detected and/or

characterized by means and/or methods that include, but are not limited to:

visually {¢.g. with one or mare cameras, detecting one or more wavelengths of light,

mcluding, but not hmited to visible light and mirared light),
the detection of specific, e.g. engine-related. noises,

the detection of electromagnetic emissions and/or radiation {¢.g. radio transmissions

and heat),

the detection of gravimetric distortions,

the detection of magnetic distortions,

the detection of changes in ambient radioactivity,
the detoction of gamma-ray emissions, and/or

the detection of noise and/or other vibrations induced in the water on which the device

floats.

136199] Sarface vessels operating near emibodiments of the present disclosure are detected

and/or characterized by means and/or raethods that include, but are not himited 1o

visnally {o.g. with one or more cameras, detecting one or more wavelengths of light,

including, but not imited to visible light and infrared hight},
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the detection of specific, ¢.g. engine-related, noises and/or vibrations, especially those

that might be transmitied through and/or in the water on which the device floats,

the detection of electromagnetic cmissions and/or radiation {¢.g. radio transmissions

and heat),

the detection of gravimetric distortions,

the detection of magnetic distortions,

the detection of changes in ambient radioactivity,
the detection of gamma-ray emissions, and/or

the detection of observed changes 1o the behavior of local manne organisms {e.g. the

direction in which a plurality of fish swim}.

[36288] Suab-swrface vessels operating near embodiments of the present disclosure are

detected and/or characterized by means and/or methods that include, but are not hmited to:

the detection of specific, ¢.g. cngine-related, noises and/or vibrations, transmitted

through and/or 1n the water on which the device floats,

the detection of electromagnetic emissions and/or radiation {¢.g. radio transmissions

and heat),

the detection of gravimetric distortions,

the detection of magnetic distortions,

the detection of changes in ambient radioactivity,
the detection of gamma-ray emissions,

the detection of changes in the behavior of local marine orgamisms {(e.g. the direction

in which a plurality of fish swim}), and/or

the detection of changes in the volume and/or clarity of ambient noises nominally
and/or typically generated by marine organisms, geological phenomena {¢.g. volcanic

and/or seismic events), current~induced noises {¢.g. water movements around



WO 2021/168125 PCT/US2021/018596
53

geological formations), and/or reflected noises {e.g. the noise of overpassing plancs

reflecting in specific patterns off the seafloor).

1686201] A plurality of embodiments of the present disclosure are able to exchange data,
ragssages, and/or signals, and/or otherwise operate as a virtually jnterconnected network of
devices, and their diverse locations and perspectives may permut them to obtam high-
resolution mformation about the natare, structure, behavior, direction, altitude and/or depth,
speed, condition {(e.g. damaged or fully functional), incorporation of weapons, ete., of
observed vessels and/or aircraft through their shanng and synthesis of data gathered from the

unique perspectives of cach mdividual device.

[662682] Embodiments of the present disclosure may present connectors, APIs, and/or other
devices or components, by and/or through which data may be exchanged between the
crabodiment and another vessel. Such other vessels might utilize such a data connection n
order {0 obtain cached data, messages, signals, commands, and/or mstructions, preferably
encrypted, transmitted to the device from a remote source and/or server, and stored within the
device, and/or within a plurality of devices, any one of which may be accessed by another

vessel for the purpose of obtaining command and conirol information.

[60263] While the vanety of embodunents of the present disclosure that are provided 1 the
iHustrations and examples are limited, the scope of those portions of the disclosure that are
not imited or constrained to a particular embodiment, or type of embodiment, of a particalar
wave encrgy technology, and/or those portions and/or elements that may be applied to other
types of wave energy technologies and/or designs, shall apply and/or extend to all wave
energy devices and/or technologies. Those elements of the presently disclosed wave energy
technology which may be incorporated within, added to, and/or utilized 1nn conjunction with,
other wave cuergy technologies and/or devices, including, but not linuted to, those of a future
disclosure, are meluded within the present disclosure, as are those wave energy devices
and/or technologies which inchide and/or benefit from thent. It is to be anderstood that the
disclosed mventive clemaents apply to any compatible wave cnergy converter type, category,

variety, species, and/or design.

[60204] The current disclosure includes many novel devices, features, clements,
components, methods, processes, and systems. It includes devices that are hyvbrid

combinations of those novel devices, features, elements, components, methods, processes,
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and systems, and variations, modifications, and/or alterations, of those novel devices,
features, clements, components, methods, processes, and systems, all of which are included
within the scope of the disclosure individually and in combmation. All derivative devices,
features, elements, components, methods, processes, and systems, combinations of devices,
featares, clements, components, methods, processes, and systems, and variations thereof, are

also meluded within the disclosure.

[30205] The present disclosure ncludes embodiments that include, mcorporate, and/or
utilize, water turbines, valves, and other means of regulating and/or controlling the flow of
water, in any combination, and mceorporating and/or characterized by any and all
embellishments, modifications, varations, and/or changes, that would preserve the function

and/or functionality disclosed hercin,

[60206] The disclosure, as well as the discussion regarding same, is made i reference to
wave energy converiers on, at, or below, the surface of an ocean. However, the disclosure
apphies with equal force and equal benefit to wave encrgy converters and/or other devices on,
at, or below, the surface of an inland sea, a lake, extraterrestrial ocean and/or any other body
of water or liquid, where the requisite size and/or scale of embodiments may be vastly

different than on Barth's oceans.

{68207 All potential vaniations in sizes, shapes, thicknesses, matenials, orientations, and/or
other embodiment-specific vanations of the general imventive designs, structures, systems,
and/or methods disclosed herein are included within the present disclosure, and will be

obvious (o those skilled mn the art.

[60208] While mauch of the disclosure 1s discussed 1n terms of a novel vanety of wave
energy converter, the embodiments of which mclude both floating and submerged
components and/or modules, it will be obvious to those skilled in the art that most, if not all,
of the disclosure, and/or of the disclosed methods, devices, and technologies, related to the
creation of wave induced cjections of water and the subsequent and/or associated conversion
of such ejected waters into aliernate forms of energy, 15 apphcable to, and of benefit with
regard to, other types of buoyant devices and/or partially or fully submerged deviees, and all

such applications, uses, and embodiments, are included within the present disclosure.

[66209] The embodiments illustrated and discussed in relation to the figures included herein

are provided for the purpose of explaining some of the basic principles of the disclosure.
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However, the disclosure covers all embodiments, even those differing from the idealized
and/or iHlustrative examples presented. The disclosure covers even those cobodiments which
mcorporate and/or utilize modem, future, and/or as of the time of this writing unknown,
components, devices, systems, etc., as replacements for the fumctionally equivalent,
analogous, and/or similar, components, devices, systems, ete., used in the embodiments

ithustrated and/or discussed herein for the purpose of explanation, illustration, and exaraple.

[60216] Embodiments incorporate, include, and/or utilize, a control system, wherein the
control system controls valves {¢.g., opening and closing valves to regulate the level of water
within an embodiment’s water reservoir), controls pumps {¢.g., to alter, adjust, and/or change
the pressure of the air trapped within a pressurized water reservoir}, controls lights {e.g., to
ituminate scaweeds and/or algae growing within an embodiment’s water reservoir), adjusts
and/or alters the torgue imparted by generators to turbines, adjusts and/or alters the volume of
water ballast {¢.g., thercby altering, adjusting, and/or changing, an embodiment’s draf,
waterplane area, and/or waterline), controls the activation and deactivation of computers
and/or other electronic devices so as to adjust the embodiment’s electnical load to
approximately match the amount of power being generated by its power take off, controls the
propulsion of the embodiment so as to steer the embodiment in and/or along a desirable
course, and/or toward o7 to a desirable location, controls the communication syvsters so as o
provide data to a remote receiver {e.g., a receiving computer, network, and/or operator)
and/or to receive data from a remote receiver {¢.g., weather forecasts, shipping data,

computational tasks requiring execution, etc.), ic.

[66211] The disclosure includes embodiments possessing, ncorporating, mcluding, and/or
utthizing, any number of ngrtial water tubes, and 1vertial water tubes of anv and all shapes,
sizes, diameters, drafts, tapers, cross-sectional areas, and possessing and/or incorporating any
number of constrictions, and constrictions of any all absolute and/or relative cross-sectional
areas, shapes, profiles, relative positions within and/or along an 1vertial water tube. The
disclosure includes embodiments possessing, mcorporating, inclading, and/or utilizing,

inertial water tithes made of any and all materials.

[60212] The disclosure mchudes embodiments possessing, incorporating, mclading, and/or

atilizing, water and/or hydrokinetic turbines of any and alf types, any and all diameters, any

and all efficiencies, any and all power ratings, and made of any and all materials.
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[60213] The disclosure mchudes embodiments possessing, incorporating, mclading, and/or

utithizing, multiple water turbines i series, e g, multiple turbines extracting encrey from a

same flow of water and/or within a same effluent tube.

[68214] The disclosure includes crobodiments possessing, incorporating, ncluding, and/or
utihizing, any number of water reservoirs, and water reservoirs of any design, size, shape,
yvolame, relative and/or absolute position within an embodiment. The disclosure includes
crabodiments possessing, incorporating, including, and/or utilizing, water reservoirs made of

any and all materials.

[66218] The disclosure includes gencrators, altemators, ete., in which the amount, degree,
and/or magnitude, of the resistive torque imparted by to the water turbines operatively
connected to those generators, alternators, ete., may be actively controlled so as to optimize
the extraction of encrgy from the water tlowmg through the respective inertial water tubes

and/or turbines.

[689216] The disclosure inchudes the use of adjustable guide vanes, damapers, and/or other
flow-control surfaces, and/or other obstructions to flow, that may be used to adjust the rate at
which water flows through the respective water turbines, especially so as to optimize the
extraction of energy from the water flowing through the turbines and their respective nertial

water tubes.

[68217] A portion of many embodiments of the present disclosure mclude, incorporate,
and/or utihize, at feast one buoyant portion. These buoyant portions may be referred to as
hollow flotation modules, upper hull enclosures, buoys, buoyant capsules, buoyant chambers,
buovant compartments, buovant enclosures, buoyant vessels, hollow balls, and/or hollow
spheroids. Many terms, names, deseriptors, and/or labels, could adequately distinguish an
embodiment’s buovant portion from among its other components, features, and/or elements,
and the present disclosure includes any naming convention and/or choice, and is not limited

by the nomenclature used to describe an embodiment or 1ts parts.

[60218] Disclosed in this specification is a ¢lass of wave-actuated mertial hvdrodynanmic
pump. As can be secn in the various embodiments presented m the various figures of this

disclosure, embodiments inclade the following ¢lements:
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[80219] (1) areservoir enclosure adapted to confine a significant mass of ltquid and also to

displace a significant volume of water in a body of water;

166228] (2) a long tube depending from the reservoir enclosure and having an
approximately vertical noninal floating orientation, and including a upwardly constrcting
taper m at least an upper portion of the tube, wherein the tube penstrates the reservorr to
provide an injection nozzle whereby water can be forced upward through the tube’s upper
mouth and into the reservoir when the taper moves under the gravitational weight of the
pump (including the weight of anyv hquid contained in the reservoir enclosure} and mpinges

on {or otherwise interacts with) the mass of water contamned in the tube; and

{66221 (3} a fhad return conduit passing from the reservoir back to the body of water,
wherein can be included a turbine or other apparatus o slow a pressure-mnduced flow of water

from the reservoir back to the body of water {¢.g. to capture encrgy therefrom).

136222] In some embodiments, the reservoir enclosure is adapted to be substantially sealed
(with the cxception of the injection nozzie and the fluid return conduit, which both penetrate
it} whereby it can contan pressurized gas sharing the enclosure with the mass of hiquid. In

some embodiments, this pressurized gas can be angmented by a gas purap and/or released o

the atraosphere by a gas release valve,

106223} Somwe embodiments of the present disclosure are systems and/or methods for

producing hydrogen at sea using captured wave energy and transporting it to land,

[60224] In some cmobodiments of the present disclosure, a wave-actuated ineriial
hydrodynamic pump of the tvpe herein disclosed is deploved onto a body of water and
generates electricity by the rotation of a turbine turned by water pumped by the pump. This
electricity is transoutted to an electrolysis plant or celi or stack which can be co-located with
the inertial hydrodynanuc pump {e.g. rigidly mounted to it} or can be located at some
distance from it and flexibly coupled to it {e.g. the clectrolysis plant can be a positively or
negatively buoyant stoucture located 300 m from the mertial hydrodynamic pump and can be
tethered 1o the inertial hvdrodynanuc pump by a mooring cable and an clectrical power

cable).

[60223] The electrolysis plant can optionally mclude a hydrogen hiquefaction capability

and/or an associated hyvdrogen liquefaction plant.
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[60226] When the mertial hydrodyvnamic pump oscillates in waves, gencrating clectricity, at
least a portion of this electricity can be transmitied to the electrolysis plant via an ¢lectrical
power cable, and the electrolysis plant can split water to create hydrogen gas. Optionally, this
hvdrogen gas can then be liguified by any liguefaction plant associated with the clectrolysis

plant.

[60227] Liguid hydrogen and/or compressed gaseous hvdrogen can be stored in a tapk co-
located with the inerial hydrodynamic punp (¢ .g. nigidly mounted to or within i) or co-
tocated with the flexibly coupled electrolysis plant. In some embodiments, many inertial
hvdrodynamic pumps are flexably coupled to the same electrolysis plant to supply 1t with

clectricity.

[68228] In embodiments, a hydrogen tank is included within the inertial hvdrodynamic
pump, ¢.g. in a compartment thereof. In some embodiments, this compartracnt is located
adjacent to the generator housing. In some embodiments, this compartment s located
adjacent to an upper deck and/or top surface of the mertial hydrodynamic pomp to provide
casy access to a ship wishing to remove ligund hydrogen via a pipe or tubing. In some
embodiments, the hydrogen tank 1s detachable and removable from the inertial hydrodynaniic
pump, to provide the possibility of a ship removing the entire tank and processing the
contained hydrogen on board the ship for further transport {¢.g. to shore}. In some
crobodiments, a hqud and/or compressed hydrogen tank is suspended beneath the inertial
hydrodynamic pump by a tether. In some embodirents, a compressed hydrogen tank 1s
tethered to the inertial hvdrodynamic pump. In some embodiments, a hvdrogen electrolysis
plant including a compressed hydrogen tank is tethered to the mertial hydrodynamic pump. In
any such embodiments, a tether can mcelude electnical cables for the provision of power to the
clectrolysis plant. In some embodiments, the tethered electrolysis plant is mimaturized so that
it 1s a capsuic smaller than the merial hydrodynamic pump. In some embodiments, the

tethored electrolysis plant is floatable/buovant.

[66225] In embodiments, subscquent to the production of hyvdrogen by a connected
clectrolysis plant using electricity supphied by one or more imerhial hvdrodynamic pumps, and
subseguent to the storage of said hvdrogen in a tank co-located with the nertial
hydrodynamic pump or co-located with the electrolysis plant, sard hydrogen can be collected,
harvested, removed, and/or “tapped” by an ocean-going transport vessel. In some

embodiments, the ocean-going transport vessel is a surface ship. In some embodiments, the
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ocean-going transport vessel is a sabmarine. In some embodiments, the ocean-going transport
vessel transports hvdrogen 1o a processing facility on shore. In some embodiments, the
ocean-going transport vessel transports hvdrogen to another ocean-going vessel, which
transports it to shore. In some embodiments, the ccecan-going transport vessel transports
hydrogen to a floating processing platform or a seafloor mounted processing platform, which
caches said hvdrogen and ultimately facilitates its transport to shore shore via a pipeline or
via another ocean~going vessel, or to a surface ship that will use said hydrogen as a fucl, or
transmutes said hydrogen into another chemical (such as ammonia) which ultimately s

transported to shore via another occan-going vessel.

[66238] In an embodiment, the path of hydrogen manufactured and/or produced using

clectricity generated by an mertial hvdrodynamic pump 15

[60231] Inertial bydrodynamic pump -> ocean going transport vessel -> shore-based

processing facility

[66232] In an embodiment, the path of hydrogen manufactured and/or produced using

clectricity generated by an nertial hydrodynamic pump is;

[006233] Inerial hyvdrodynamic pump ~> ocean going transport vessel -> ocean platform

{seafloor mounted or floating) <> surface ship for use as fuel

[60234] In an embodiment, the path of hvdrogen manufactured and/or produced using

clectricity generated by an inertial hydrodynamic pump i

[36235] ertial hvdrodynamic pump > ocean going transport vessel -> ocecan platform

{scafloor mounted or floating} > pipeline to shore

[60236] In an embodiment, the path of hvdrogen manufactured and/or produced using

clectricity generated by an wnertial hydrodyvnamic purap is:

J

[66237] Incrtial hvdrodynamic pump ~> ocean going transport vessel -> ocean platform

{scafloor mounted or floating) ~> another transport vessel -> shore

[00238] Iv an embodiment, the path of hydrogen manufactured and/or prodused using

electricity generated by an nertial hydrodvnamic pump 1s:
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[60239] Inecrtial hydrodynamic pump -> ocean going transport vessel - ocean platform

{scafloor mounted or floating) ~> hydrogen converted to anunonia -> ammonia taken to shore

by transport vesscl

[66240] These and other objects of the disclosure will best be understood with reference to

the accompanying figures and the detailed description of embodiments below,

[00241]
106242]
[00243]
[00244]
[00245]
100246]
(00247
[00248]
106249]
[00250]
[00251]
[00252]
106253
[00254]
[00255]
[00236]
100257
[00258]

[00259]

BRIEF DESCRIPTION OF THE DRAWINGS

. 115 a side perspective view of another embodiment of the present disclosure;
. 2 1s a side view of the embodiment of FIG. 1

. 3 15 a back-side view of the embodiment of FIGS. 1 and 2;

. 4 is a top-down view of the crabodiment of FIGS . 1-3;

. 5 18 a bottom-up view of the embodiment of FIGS. 1-4;

. 6 15 a side sectional view of the embodiment of FIGS. 1-5;

. 7 18 a sectional view of FIG. 6 from a perspective onentation;

. & 15 a side perspective view of ancther embodiment of the present disclosure;
. 915 a side view of the embodiment of FIG. §;

. 10 i3 a back-side view of the embodiment of FIGS. 8 and 9,

. 1118 a front-side view of the embodiment of FIGS. 8-10;

.12 is a top-down view of the embodiment of FIGS. §-11;

. 13 15 a bottom-up view of the embodiment of FIGS. 8-12;

.14 15 a side sectional view of the emnbodiment of FIGS. 8-13;

. 15 15 a sectional view of Fi{z. 14 frony a perspective oricntation;

. 16 15 a front-side sectional view of the embodument of FIGS. 8-15;

. 17 15 a front-side partial sectional view of the embodiment of FIGS. 8-15;

. 18 15 a top~down perspective sectional view of the embodiment of FIGS . 8-17;

. 16 18 a side sectional view of another embodiment of the present disclosure

sinular to the one Hlustrated in FIGS. 8-18;

[60266] FIG. 20 1s a sectional view of the embodiment of FIG. 19 from a perspective
origntation,;
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[80261] FIG. 21 is a side perspective view of another embodiment of the present disclosure;
[66262] FIG. 22 15 a side view of the embodiment of FIG. 21;

(302637 FIG. 23 is a front-side view of the embodiment of FIGS. 21 and 22;

[60264] FIG. 24 is a back-side view of the embodiment of FIGS, 21-23;

[B6265] FIG. 23 1s a top~down view of the embodiment of FIGS. 21-24;

[668266] FIG. 26 is a bottom-up view of the embodiment of FIGS. 21-25;

[006267] FIG. 27 15 a side scctional view of the embodiment of FIGS, 21-26;

[60268] FIG. 28 is a top-down sectional view of the embodiment of FIGS. 2127,

[66269] FIG. 29 1s a horizontal sectional view from a perspective orentation of the
embodiment of FIGS. 21-28;

[66278] FIG. 30 1s a botton-up view of another embodiment of the present disclosure that 1s
simular to the one llustrated 10 FIGS. 21-29;

[80271] FIG. 31 is a bottom-up view of FIG. 30 from a perspective orientation, and
ilustrates the embodiment of FIG. 30;

(60272 FIG. 32 1s a side sectional view of the embodiment of FIGS. 30 and 31,

[66273] FIG. 33 15 a sectional view of FIG. 32 from a perspective orientation, and illastrates
the embodiment of FIGS. 30-32;

[68274] FIG. 34 is a top-down sectional view of the embodiment of FIGS. 30-33;

[68278] FIG. 35 15 a side perspective view of another embodiment of the present disclosure;
[36276] FIG. 36 15 a side view of the embodiment of FIG. 35;

{00277 FIG. 37 15 a front-side view of the embodiment of FIGS. 35 and 36;

[66278] FIG. 38 15 a top-down view of the embodiment of FIGS. 35-37;
136279] FIG. 39 15 a bottom-up view of the embodiment of FIGS. 35-3§;
[00286] FIG. 40 15 a side sectional view of the embodiment of FIGS, 35-39;

[60281] FIG. 41 is a top-down view of a horizontal section of the embodiment of FIGS. 35-
40;

[60282] FIG. 42 15 a side~view of ancther ernbodiment that 1s similar to the one illustrated in
FIGS. 35-41;

[006283] FIG. 43 15 a side view of FIG. 42 from a perspective orientation, itlustrating the
differing lengths of each of the embodiment’s four mertial water tubes;
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[00284]
106285]
[00286]
100287
[00288]
106289]
[00296]
[00291]
106252
[00293]
[00294]
[00293]
100296]
00297
[00298]
106299]
[00360]
[00301]
[003612]
100363
[00304]
[00305]
106306]

[00367]

FIG.

FIG.

. 58 is a right-side view of the embodiment of FIGS. 35-57;

62

. 44 is a side perspective view of another embodiment of the present disclosure;
.45 15 a side view of the embodiment of FIG. 44;

.46 13 a front-side view of the embodiment of FIGS. 44 and 45,

.47 is a back-side view of the cmbodiment of FIGS. 44-46;

.48 15 a top-down view of the embodiment of FI1GS. 44-47;

. 49 15 a bottom-~up view of the eaibodiment of FIGS. 44-48;

.56 15 a side sectional view of the embodiment of FIGS. 44-49;

. 5118 a sectional view of FIG. 50 from a perspective orientation;

.52 15 a side sectional view of the embodiment of FIGS. 44-51;

.53 1s a sectional view of FIG. 52 from a perspective orientation;

. 34 138 a back-side sectional view of the embodiment of FIGS. 44-53;

.35 1s a side perspective view of another embodiment of the present disclosure;
. 56 15 a left-side view of the embodiment of FIG. 53;

.87 18 atop~down view of the embodiment of FIGS. 55 and 56;

~
7.
i

. 59 15 a back-~side view of the embodiment of FIGS. 55-58;

. 60 15 a right-side sectional view of the embodiment of FIGS. 53-39;

.61 1s a perspective view of the same sectional view illustrated in FIG. 60;
. 62 is a right-side sectional view of the embodiment of FIGS. 55-61;

.63 is a perspective view of the same sectional view iflustrated in FIG. 62;
. 64 13 a bottom-up sectional view of the embodiment of FIGS. 53-63;

. 65 1s a top-down sectional view of the embodiment of FIGS. 55-64;

66 is a perspective view of the same sectional view lustrated 1 FIG. 65;

67 13 a perspective side view of the removable spar module 612 that is a part

and/or component of the embodiment of FIGS. 55-66;

[66388] FIG. 68 is a top-down view of the same removable spar module 612 that is
tihustrated in FIG. 67;
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[00309]
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FIG. 69 is a side sectional view of the same removable spar modulde that is

Hustrated 1 FIGS. 67 and 68;

100316}
[00311]
[00312]
(00313}
[00314]
[00315]

[00316]

FEG. 70 is a side perspective view of another embodiment of the present disclosure;
FIG. 71 15 a left~side view of the embodiment of FIG. 70;

FIG. 72 15 a right-side view of the embodiment of FIGS. 70 and 71;

FIG. 73 15 a top-down view of the erabodiment of FIGS, 70-72;

FIG. 74 15 a bottom-up view of the embodument of FIGS. 70-73;

FIG. 75 15 a side sectional view of the embodiment of FIGS. 70-74;

FIG. 76 18 a perspective view of the side section of the present disclosure that is

Hustrated m FIGL 75;

100317
[00318]
[00319]
100320]
100321]
[00322]
[00323]
100324]
[00325]
[00326]
[00327]
[00328]
[00329]

100330

FIG. 77 15 a top-down sectional view of the embodiment of FIGS. 70-76;
FIG. 78 1s a side sectional view of the emnbodiment of FIGS. 70-77;

FIG. 79 is a top-down sectional view of the embodiment of FIGS. 70-78;
FIG. 80 15 a side perspective view of another embodiment of the present disclosure;
FIG. 81 is a night-side view of the embodiment of FIG. 8(;

FIG. 82 1s g front-side view of the embodiment of FIGS. 80 and 81;

FIG. 83 is a left-side view of the embodiment of FIGS. 83-82;

FIG. 84 is a back-side view of the embodiment of FIGS. 80-83;

FIG. 85 1s atop-down view of the embodiment of FIGS, 80-84;

FIG. 86 is a bottom-up view of the embodiment of FIGS. 80-85;

FIG. 87 1s a side sectional view of the embodiment of FIGS. 80-86;

FIG. 88 18 a side perspective of the same sectional view illustrated in FIG. 87,
FIG. 89 15 a side sectional view of the ermabodiment of FIGS. 80-88;

FIG. 90 1s a side perspective of the same sectional view illustrated in FIG. 86 where

water outside the embodiment and inside the embodiment’s inertial water tube has been

omitted;

[00331]

FIG. 91 13 a top-down sectional view of the embodiment of FIGS. 80-90, where the

section 1s taken along the section ling 91-91 specified in FIG. 89;

[00332]

FIG. 92 15 a side perspective of the same sectional view tllustrated 10 FIG. 91

wherein the water inside and outside the embodiment has been omitted;
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[60333] FIG. 93 is a same perspective sectional view illostrated in FIG. 8§;

[66334] FIG. 94 15 a side perspective view of another embodiment of the present disclosure;
[38335] FIG. 95 15 a left-side view of the embodiment of FIG. 94;

[68336] FIG. 96 is a back-side view of the embodiment of FIGS. 94 and 95;

[B6337] FIG. 97 15 a front-side view of the embodiment of FIGS, 94-96;

[66338] FIG. 98 15 a top-down view of the embodiment of FIGS. 94-97;

[3633%] FIG. 99 15 a bottom-~up view of the embodiment of FIGS. 94-98;

[60348] FIG. 100 1s a stde sectional view of the embodiment of FIGS. 94-99;

[66341] FIG. 101 15 a side perspective of the same sectional view ihlustrated o FIG. 99,

[36342] FIG. 102 1s a side perspective view of ancther embodiment of the present
disclosure;

1063431 FIG. 103 1s a left-side view of the embodiment of FIG. 102,

[30344] FIG. 104 15 a back-side view of the embodiment of FIGS. 102 and 103;

[68345] FIG. 105 is a right-side view of the embodiment of FIGS. 102-104;

[68346] FIG. 106 15 a front-side view of the embodiment of FIGS. 102-105;

{36347 FIG. 107 1s a top-down view of the embodiment of FIGS. 102-106;

[00348] FIG. 108 15 a botiom-up view of the embodiment of FIGS. 102-107;

[B8349] FI{. 109 is a side sectional view of the embodiment of FIGS. 102-108;

[66358] FIG. 1190 1s a side perspective of the same sectional view iflustrated m FiG. 109;
[36351] FIG. 11115 a honzontal sectional view of the embodiment of FIGS. 102-110;

[60352] FIG. 112 15 a top-down perspective of the same sectional view illustrated 1 FIG.
1t

[B0353] FIG. 113 15 a side perspective view of another embodiment of the present
disclosure;

[08354] FIG. 11415 a side view of the embodiment of FIG. 113;
[B0355] FIG. 115 15 a side view of the embodiment of FIGS. 113 and 114;
[B6336] FIG. 11615 a top-down view of the embodiment of FIGS. 113-115;

[36357] FIG. 117 1s a bottom-up view of the embodiment of FIGS. 113-116;
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[00358]
106359]
100360
[00361]
[00362]
100363

[00364]
123;

[00365]

FIG.

FIG.

disclosure;

100366]
[00367]
[00368]
100369]
[00370]
[00371]
[00372]
100373
[00374]
[00375]
[00376]
100377

[00378]

FIG.

FIG.
FIG.
FIG.
FIG.
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disclosure;

[00379]
100380
[00381]

106382

FIG.
FIG.
FIG.

FIG.
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. 118 18 2 side sectional view of the embodiment of FIGS. 113-117;
. 119 15 a side perspective of the same sectional view dlustrated in FIG. 118
12015 a side sectional view of the embodiment of FIGS, 113-119;
121 15 a side sectional view of the embodiment of FIGS. 113-120;
. 122 15 a side perspective of the same sectional view illustrated n FIG. 121

. 123 is a top-down sectional view of the emabodiment of FIGS. 113-122;

124 15 a top-down perspective of the same sectional view illustrated n FIG.

125 is a side perspective view of another embodiment of the present

126 18 a side view of the embodiment of FIG. 125;

127 15 a side view of the embodiment of FIGS. 125 and 126;

. 128 15 a side view of the embodiment of FIGS. 123-127;

. 129 15 a top-down view of the embodiraent of FIGS, 125-128;

. 13015 a bottoms-up view of the embodiment of FIGS. 125-129;

. 13115 a top-down sectional view of the embodmment of FIGS. 125-130;
132 is a side perspective of the same sectional view illastrated i FIG. 131

. 133 1s a side sectional view of the embodiment of FIGK. 125-132;

134 15 a side perspective of the same sectional view ithustrated i FIG. 133,
135 15 a side perspective sectional view of the embodiment of FIGS. 123-134;
136 15 a side sectional view of the embodiment of FIGS. 125-135;

137 1s a side perspective of the same sectional view ilhustrated in FIG. 136,

138 15 a side perspective view of anather embodiment of the present

139 15 a side view of the embodiment of FIG. 138,
140 15 a front view of the embodiment of FIGS. 138 and 139;
141 15 a top-down view of the embodiment of FIGS. 138-140;

142 1s a bottom-ap view of the embodiment of FIGS. 138-141;
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[B0383] FIG. 143 1s a vertical cross section of the same embodiment itfastrated 1 FIGS.
138-142, with the scction plane taken across hme 143-143 1 FIG. 139;

[60384] FIG. 144 18 a perspective view of the vertical cross section illustrated in FIG. 143,

[B6385] FIG. 145 15 a hornizontal cross section of the same embodiment illustrated m FIGS.
138-144, with the scetion plane taken across hime 145-145 i FIG. 139;

[B0386] FIG. 146 is a perspective view of the horizontal cross section itlustrated n FIG.

[60387] FIG. 147 1s a detail view of the same embodiment dlustrated in FIGS. 138-146;
[60388] FIG. 148 15 a sde view of another embodiment of the present disclosure;

1363389] FIG. 149 1s a side perspective of a sectional view of the embodiment illustrated n
FiG. 148,

[663%98] FIG. 150 15 a close-up side sectional view of the embodiment illustrated 1o FIG.
149;

[683%1] FIG. 151 15 a close~up perspective view of the sectional view of the embodiment
dlustrated in FIG. 150;

[68392] FIGS. 1524154 show an inertial water tube of a frustoconical type, i clevated
perspective view (FIG. 152}, side sectional view (FIG. 133}, and side perspective sectional
view (FIG. 154);

[00393] FIGS. 155-15
perspecitve view (FIG,
view {(FIG. 157);

[68394] FIGS. 158-160 show an mertial water tube of a bell~-shaped type, m clevated
perspective view (FIG. 1538}, side sectional view (FIG. 139}, and side perspective sectional
view {(FIG. 160},

[66395] FIGS. 161-163 show an wertial water tube of an hourglass-shaped type, n clevated
perspective view {FIG. 161), side sectional view (FIG. 162}, and side perspective sectional
view (FIG. 163);

[303%6] FIGS. 164-166 show an mnertial water tube of a conical partial plag type, in elevated
perspective view (FIG. 164), side sectional view (F1{. 165), and side perspective sectional
view {(FIG. 166});

[B8397] FIGS. 167-170 show an mmertial water tube of a partial plug tvpe, m elevated
perspective view {FIG. 167), side sectional view (FIG. 168}, side perspective sectional view
(FI1G. 169), and bottom-up view (FIG. 170);

[36398] FIGS. 171-173 show an inertial water tube of a contcal partial plog type, in elevated
perspective view (FIG. 171}, side sectional view (FIG. 172), and side perspective sectional
view (FIG. 173);
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[60399] FIGS. 174-176 show an inertial water tube of a comical partial plug type, in elevated
perspective view {FIG. 174), side sectional view (FIG. 175}, and side perspective sectional
view (FIG. 176);

[66466] FIGS. 177-180 show an inertial water tube of a multi-squirter plug type, in ¢levated
perspective view (FIG. 177), side sectional view (FIG. 178), side perspective sectional view
(FIG. 179);

[00401] FIGS. 181-183 show a different embodiment of the approximaiely cylindrical
squirter plug dlustrated i FIGS. 177180, in elevated perspective view (FEG. 181}
[006462] FIGS. 184-186 show an mertial water tube of a rectilinear type, 1n elevated
perspective view {(FIG. 184), side sectional view (F1G. 185), and side perspective sectional
view {FIG. 186);

[B0403] FIGS. 187-189 show an inertial water tube of an orifice plate type, mn elevated
perspective view (FIG. 187), side sectional view (FIG. 188), and side perspective sectional
view (FIG. 189);

[36484] FIGS. 190-192 show an inertial water tube of a single-squirter plug type, in
clevated perspective view (FIG. 1903, side sectional view (FIG. 191), and side perspective
sectional view (FIG. 192);

[60405] FIGS 193-193 show an inertial water tube of frustoconical type with a curved water
diverter 1534, in elevated perspective view {(FIG. 193}, side sectional view {(FIG. 1943, and
side perspective sectional view (FIG. 195},

[08406] FIGS. 196-198 show an inertial water tube of plug tvpe, m clevated perspective
view (FI(z. 196}, side sectional view (FIG. 197), and side perspective sectional view (FIG.
198);

[00407] FIGS. 199-204 show an mertial water tube of swivel type, n four different side
views {FIGS. 199-202), bottom-up view (FIG. 203), and top-down view (FIG. 204},

[30408] FIG. 205 15 a side perspective view of another embodiment of the present
disclosure;

[36409] FIG. 206 15 a front-side view of the embodiment of FIG. 205;

[60416] FIG. 207 15 a side view of the embodiment of FIGS. 205 and 206;
[60411] FIG. 208 is a back-side view of the embodiment of FIGS. 205-207;
[60412] FIG. 209 15 a top-down view of the embodument of FIGS. 205-208;
[08413] FIG. 21015 a bottom-up view of the embodiment of FIGS. 203-209;
[00414] FIG. 211 1s a side perspective view of the embodiment of FIGS. 205-210;

[66415] FIG. 212 is a top-down cross-sectional view of the embodiment of FIGS. 205-211;
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[00416] FIG
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. 213 is a top-down perspective view of the same cross-sectional view

Hustrated  FIG. 212;

[00417] FIG

. 214 is a side cross-sectional view of the embodiment of FIGS. 205-213, where

the section is taken along the section line 214-214 specitfied in FIG. 210;

[00418] FIG
FIGS. 205 -2

[00419] FIG
FIGS. 205 -2

[60428] FIG
disclosure;

100421] FIG.
[00422] FIG.

[60423] FIG.

disclosure;

[00424] FIG.
[00425] FIG.

i06426] FIG.

disclosure;

[00427] FIG.

[66428] FIG.

- 213

[66425] FIG.

160430] FIG

226;

160431] FIG

- 213;

[00432] FIG.

disclosure;
[60433] FIG

[00434] FIG

[00435] FIG.

[00436] FIG
232:

. 215 15 a side perspective view of a modified version of the embodiment of
13

. 216 1s a side perspective view of a modified version of the embodiment of
13;

. 217 1s a side perspective view of another embodiment of the present

218 is a side view of the embodiment of FIG. 217;
219 1s a side cross sectional view of the embodiment of FIGS. 217-218;

220 1s a side perspective view of another embodiment of the present

221 1s a side view of the embodiment of FIG. 220
222 is a side cross-sectional view of the embodiment of FIGS. 220-221;

223 15 a side perspective view of another embodiment of the present

224 is a side cross-scctional view of the embodiment of FIG. 223;

225 is a right-side view of a modificd version of the embodiment of FIGS. 205

226 18 a back-side view of the embodiment of FIG. 225,

. 227 1s a honzontal cross-sectional view of the embodiment of FIGS. 225 and

. 22% 1s a right-side view of a modified version of the embodiment of FIGS, 205

28 1s a side perspective view of another embodiment of the present

. 230 15 a side view of the embodiment of FIG. 229;
. 231 15 a side view of the embodment of FIGS. 229-230;
232 1s a vertical cross sectional view of the embodiment of FIGS. 229-231;

. 233 is a perspective view of the same cross-sectional view illustrated in FIG.
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FIG. 234 13 an enfarged, cut-away view of a water turbine, cte. of the present

disclosure;

[00438]

100439]

FEG. 235 13 a perspective view of the embodiment of FIG. 234;

FIG. 236 1s an enlarged, cut-away view of a modified version of the water turbine

of F1(G. 234;

100446
100441]

100442

FI3. 237 i3 a perspective view of the water turbine of FIG. 236,
FIG. 238 15 an endarged, cut-away view of the water turbine of FIG. 236;

FIG. 239 15 a side perspective view of another embodiment of the present

disclosure;

100443
[00444]
[00445]
106446]
100447
[00448]
[00449]
[00450]
[00451]

[00452]

FIG. 240 1s a side view of the embodiment of FIG. 239;

FIG. 241 1s a side view of the embodiment of FIG. 239;

FIG. 242 i3 a3 top down view of the embodiment of FIGS. 239-241;

FEG. 243 15 a bottom up view of the embodinent of FIGS. 239-241;

FIG. 244 s a cross-sectional view of the embodiment of FIGS. 239 - 243;
FIG. 245 15 a perspective view of the vertical cross sectional view of FIG. 244;
FIG. 246 is a side view of another embodiment of the present disclosure;

FIG. 247 1s a side view of ancther embodiment of the present disclosure;

FIG. 248 15 a side view of another embodiment of the present disclosure;

FEG. 249 13 a perspective view of a modified configuration of the embodiment of

FIGS. 239 - 245; and

[00453]

249;
[00454]
[00435]
100456]

[06457]
251;

106458]

FIG. 250 15 a perspective vertical cross-sectional view of the embodiment of FIG.

FIG. 251 15 a perspective view of an embodiment of the present disclosure,
FI. 252 1s a perspective view of the embodiment of FiG. 251;
FIG. 253 15 a cross-sectional view of the embodiment of FIG. 251,

FIG. 254 15 a perspective vertical cross-sectional view of the embodiment of FIG.

FIG. 255 15 a perspective side view of a constricted upper portion of an mertial

water tube of an embodiment of the present disclosure;

[60459]

FIG. 256 15 a perspective side view of the consiricted upper portion of an inertial

water tube of FIG. 255,

PCT/US2021/018596
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[B0468] FIG. 237 is a top-down view of the swirling clement of FIGS. 255 and 236;
[68461] FIG. 258 15 a perspective side view of the swirling clement of FIGS. 255-257;
(084621 FIG. 25915 a perspective side view of an ermnbodiment of the present disclosure;
[68463] FIG. 260 13 a side view of the embodiment of FIG. 259,

[B0464] FIG. 261 1s a side view of the embodmment of FIG. 259;

[68465] FIG. 262 is a top-down view of the embodiment of FIG. 239;

[08465] FIG. 263 15 a bottom-up view of the embodiment of FIG. 259;

[80467] FIG. 264 is a cross-sectional view of the embodiment of FIG. 259,

[60468] FIG. 265 15 a cross~-sectional view of the embodiment of FIG. 259,

[68469] FIG. 266 18 a perspective view of the vertical cross sectional views of FIGS. 264
and 265;

1068478 FIG. 267 is a perspective side view of an embodiment of the present disclosure;
[30471] FIG. 268 15 a perspective side view of an embodiment of the present disclosure;
[B8472] FI{. 269 is a perspective side view of an embodiment of the present disclosure;
[68473] FIG. 270 15 a perspective side view of an embodiment of the present disclosure;
[38474] FIG. 271 1s a perspective side view of an embodiment of the present disclosure;
[68475] FIG. 272 1s a perspective side view of an embodiment of the present disclosure;
[B8476] FI{5. 273 is a side view of the embodiment of FIG. 272,

[36477] FIG. 274 is a side view of the embodiment of FIG. 2772;

[06478] FIG. 275 15 a side view of the embodiment of FIG. 272;

[60479] FIG. 276 13 a bottom-up view of the embodiment of FIG. 272,

[60488] FIG. 277 1s a perspective cross-sectional view of the embodiment of FIG. 272;
[36481] FIG. 278 1s a cross-sectional view of the embodiment of FIG. 272;

(60482 FIG. 279 15 a cross-sectional view of the embodiment of FiG. 272;

[60483] FIG. 280 1s a cross-sectional view of a modified configuration of the embodiment
of FiG. 272,

[006484] FIG. 281 15 a cross-sectional view of a modified configuration of the embodiment

of FIG. 272,



WO 2021/168125 PCT/US2021/018596

[00483]

106486

[00487]

[00488]

664891

(00496

100491

[00492]

[06493]

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

of FIG. 282:

[00494]

[00495]

[00496]

[00497]

[06458]

[00499]

36506

[00501]

106502

[00503]

[00504]

(LEESERY

g

G,

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

. 300 is a side view of the embodiment of FIG.

71

. 282 1s a perspective view of an embodiment of the present diselosure;

283 1s a side view of the embodiment of FIG. 282;

284 is a side view of the embodiment of FIG. 282;

285 15 a bottom-up view of the embodiment of FIG. 282;

286 15 a cross~-sectional view of the embodiment of FI1G. 282,

287 is a perspective cross-sectional view of the embodument of FIG. 282;
28% 18 a cross-sectional view of the envbodument of FIG. 282;

289 15 a cross-sectional view of the embodiment of FIG. 282;

29(} s a cross-sectional view of a modified configuration of the embodiment

291 1s a perspective view of an emrbodiment of the present disclosure;
292 1s a side view of the embodiment of FIG. 291;

293 is a top-down view of the embodiment of FIG. 291,

294 13 a side view of the embodiment of FIG. 291

295 is a sude view of the embodiment of FIG. 291;

296 15 a perspective view of an embodiment of the present disclosure;
297 is a side view of the embodiment of FIG. 296;

298 is a perspective view of the embodiment of FIG. 291;

. 259 1s a side view of the embodiment of FIG. 291

N2
Nel
e

301 s side view of the embodiment of FIG. 291

302 15 a a top-down view of the embodiment of FIG. 291,
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[60386] FIG. 303 1s a bottom-up view of the embodiment of FIG. 291;

[36507] FIG. 304 15 a cross-sectional view of the embodiment of FIG. 291,

[6O3688] FIG. 305 1s a perspective cross-sectional view of the embodiment of FIG. 294
[365369] FIG. 30615 a a close-up view of a hvdrogen port of the embodiment of FIG. 291;
[60518] FIG. 307 15 a perspective view of the embodunent of FIG. 291,

[60311] FIG. 308 is a close-up perspective view of a hose connection ROV approaching the

hvdrogen port of the embodiment of FIG. 291;

168512] FIG. 309 1s a perspective view of the hose connection ROV of FIG. 308;
[G0513] FIG. 310 is a perspective view of the hose connection ROV of FIG. 308;
[66514] FIG. 311 is a side view of the hose connection ROV of FIG. 308;
[B8515] FI{ 312 is a side view of the hose connection ROV of FIG. 308;

[36516] FIG. 313 1s a back, and/or hydrogen-transfer-hose, side view of the hose connection

ROV of FIG. 308;

[B0317] FIG. 314 15 a hydrogen vessel of an embodiment of the present disclosure

transferrmg bydrogen gas to a bulk transport ship;

[60518] FIG. 315 1s a hydrogen vessel of an embodunent of the present disclosure

transferring hydrogen gas to a submaring;

[B0519] FIG. 316 15 a hydrogen vessel of an embodiment of the present disclosure

transferring hvdrogen gas to an autonomous vnmanned aerial vehicle (UAV);

[60328] FIG. 317 15 a hydrogen vessel of an embodiment of the present disclosure

transferring hydrogen gas to a sabmerged receiving hose;

[36521] FIG. 318 1s a hydrogen vessel of an embodiment of the present disclosure

transferring hyvdrogen gas to a shore factiity;

[60322] FIG. 319 1s a top-down view of an embodiment of the present disclosure;
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[B0323] FIG. 320 1s a cross-sectional view of the embodiment of FIG. 319,

[36524] FIG. 321 15 a perspective view of an embodiment of the present disclosure;

[66325] FIG. 322 is a side view of the embodmment of FIG. 321,

[0065325] FIG. 323 15 atop-down view of the embodiment of FIG. 321;

[663827] FIG. 324 15 a cross-sectional view of the embodiment of FIG. 321,

[B0328] FIG. 325 is a perspective view of an embodiment of the present disclosure;

133:529] FIG. 326 1s a perspective view of an erabodiment of the present disclosure;
Betatled Descriptions of Embodiments

{36538 Embodiments of the present technology mchide 3 vanety of methods for producing
goods and/or generating data at a2 water-bome {¢.g., ocean bome) stracture. Further

representative methods inchude receiving goods and/or data that are produced or gencrated at
a water-bome structure. The structure may be located in fresh water or salt water, and may be

located kilometers (¢.g., tens, hundreds, or thousands of kilometers} offshore.

[36531] For example, one representative method includes receiving goods produced at a
floating, water-borne structure. The water-borne structure, as shown in multiple Figures
herein, mcludes a floatable buoy and a hollow tube depending from the buoy. The hollow
tube can have a waler ingress/egress mouth at a lower end, and a water discharge spout at an
upper eud. The hollow tube can further inclode an accelerating surface positioned to gject
water through the water discharge spout in respounse to an increasing hydrodynamic pressure

within the hollow tube.

[66332] The structure further includes a water collection reservoir in fluid conumunication
with the water discharge spout, an effluent pipe coupled to the water colfection reservoir and
positioned to expel at least a portion of water collected in the water coliection reservoir, and
an clectrical energy gencrator operatively coupled to the efflucnt pipe to generate electrical
energy trom a flow of water through the effluent tube. The structure carries a production

facility to produce the goods.
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[B0333] In further representative embodiments, the method can inclade receiving the goods
via a ship. The goods can include biclogical goods grown at the production facility, ¢ g,
algae and/or fish. In other embodiments, the goods include roinerals extracted troro the water.

In other embodiments, the goods include hydrogen.

[66534] In vet further embodiments, representative methods include receiving data, in
addition to or in hieu of goods, from a water-borne structure. Accordingly, the water-borne
structure can include a data-generating computing facility, in addition to or inhicu of a
production facility. The data can be received from the water-bome structure via a satellie or

other wireless communication link.

[B0%35] In any of the foregoing methods, the goods and/or data can be received at a land-
based facility, while the water-borne structure can be free-floating, ¢.g., not tethered to the
floor of the body of water, and not tethered to shore via power cable or other device. Instead,
the water-borne structure can move under its own power, autonomously and/or under buman

guidance.

[68336] For a fuller understanding of the nature and objects of the disclosure, reference
should be made to the preceding detailed description, taken in connection with the
accompanving drawings. The following figures offer explanatory illustrations, which, like
most, if not all, explanations and illustrations are potentially useful, but inherently
ncomplete. The following figares, and the illastrations offered thevein, in no way constituie

fimitations, either explicit or implicit, on the present disclosure.
[B0337] FIG. 1 shows a side perspective view of an embodiment of the current disclosure.

[36538] The buovant embodiment 100 floats adjacent to an upper surface 101 of a body of
water over which waves tend to pass. The embodument incorporates a tapered mertial water
tube 102-104 charactenzed by approxamately circular cross-sections with respect to sectional
planes normal to a (nominally vertical} longitudinal axis of the tube, and/or normal to an axis
of mner-tube fluid flow, 1.¢., characterized by approximately “flow-normal cross-sectional
shapes and/or areas”. An upper first portion 102 of the inertial water tube 102-104 has a
frusto-conical shape (having circular flow-normal cross-sectional areas that increase in
diameter with respect to increasing depths within the body of water 101 on which the
embodument floais). A second portion 103 of the nertial water tube 102-104 has a frusto~

conical shape of a greater included angle. And, a bottom-most third portion 104 of the inertial
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water tube 102-104 is approximately cylindrical ¢having circular flow-normal cross-sectional
arcas that are approximately constant with respect to increasing depths within the body of
water 101 on which the embodiment floats}. Inertial water tube segment and/or portion 104
has a mouth 103 (swhich can also be referred to as an ingress orifice or water ingress/egress
mouth} at its fower end that 15 open to the body of water 101 and allows water from the body

of water to flow 106 in and out of the tube.

[BO53%]  As the embodiment 100 moves up and down in response to passing waves, water
within the inertial water tube 102-104 will occasionally move up and out of the upper mouth
{not vistble) mnside the embodiment of the inertial water tube, thereby depositing water within
an enclosed water reservoir 107, Water from that reservoir 107 drains through an effhuent
pipe 108 or channel in which is positioned a water turbine (not visible) within cffluent pipe
108. As water flows from the reservoir 107 through effluent pipe 108 and back to the body of
water 101, the flowing water causes the water turbine within the offluent pipe to rotate. And,
rotations of the water turbine and an attached turbine shafi 109, causes to rotate the rotor {or
other relevant rotating or moving element) of a generator 110 thereby gencrating electnical

power.

[60348] As water exats an effluent pipe discharge mouth 111 {also reforred to as an extemal
effluent port) of a lower portion of efffuent pipe 108B, it engages and/or is diverted by a
rudder 112, which, when onented with tis broad surfaces at an angle to the effluent exiting
effluent pipe discharge mouth 111, causes the embodiment 100 {o rotate about 1ts nommally
vertical longitudinal axis, thercby allowing the embodiment’s control system {not shown} to

stcer the embodiment by altering, changing, and/or adjusting the position of the rudder 112,

[60341] A portion of the electrical power generated by the generator 110 1s used to energize
a plurality of computing devices positioned within a computer chamber 113, enclosure,
module, or compartment. One wall of computer chamber 113 1s adjacent to water reservoir
107 and the water theremn, thereby facilitating the absorption by the water within the water

reservoir of a portion of the heat generated by the computers inside computer chamber 113

[60342] A computer within computer chamber 113 exchanges data with a computer not
directly connected to embodument 100 via encoded clectromagnetic transnussions generated
and received by a phased array antenna 114 attached to a top surface of the water reservoir

107.



WO 2021/168125 PCT/US2021/018596
76

[B0343] FIG. 2 shows a side view of the same embodiment of the carrent disclosure that 1s

thHustrated n FIG. 1.

[66544] FIG. 3 shows a back-side view of the same embodiment of the current disclosure

that is illustrated i FIGS. 1 and 2.

[60545] FIG. 4 shows a top-down view of the same embodiment of the current disclosure

that is 1Hustrated in FIGS. 1-3.

[66546] FIG. 5 shows a bottom-up view of the same embodiment of the current disclosure

that 1s illustrated in FIGS. 1-4. At an upper end of the embodiment’s mertial water tube 104-
102 is an upper mouth 115 through which water is occasionally, and/or pericdically, gjected
n response to wave-induced oscillations of the water within the mertial water tube. A water
diverter 116 positioned at the upper mouth 115 diverts a portion of the gjected water in a

lateral direction.

[60347] FIG. 6 shows a side sectional view of the same embodiment of the current
disclosure that is illustrated in FIGS. 1-5, where the section is taken along the section line 6-6

specified in FIGS 4 and 5.

[606548] As the cmbodiment 100 moves up and down in response {0 passing waves, water
101 outside the embodiment moves 106 into and out of the mertial water tube 102-104,
throngh its lower mouth 103, resulting i a surface 117 of the water within the tube 102-104
moving 118 up and down, typically in an oscillatory fashion. Uecasionally, and/or
periodically, especially when the downwand movements of the tapered walls of the mertial
water tube impinge upon an upwelling body of water 117 within the mertial water tube
thereby causing an increase in the pressure of the water within the tabe, the surface 117 of the
water within the inertial water tube 102-104 moves high enough 1o allow a portion of that
water 1o escape the upper mouth 115 of the tube, thereby cjecting water 117 agamnst a water
diverter 116 which tends to break up the ejected stream of water into a spray. The gjected
water tends to encounter the curved upper wall 119 of the water reservoir 107, and a plurality
120 of chains hanging therefrom, which tend to rob the ciected water of some of its kinetic
energy and divect it mmto the lower portion 121 of the water reservoir where it 1s collected nto
a pool 123 that s divided by a cyvlindrically-shaped baffle 122 through which water can flow
through an aperture 124. Ao embodument similar to the one illustrated in FIGS. 1-6 dogs not

have a evlindricallv-shaped baffle 122,
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[60349] Water 123 from the reservoir 107/122 flows through an aperture 123 nto effhient
pipe 108 where that water 126 flows down and through a water turbine 127 {c.g., a Kaplan or
propelier turbing) causing that water furhbine and a counected, and/or attached, turbine shatt
109 to rotate, therchy encrgizing a generator 110 and causing that generator to produce
clectrical power. After passing through the water turbine 127, water flowing through the
gfthucnt pipe 108 flows 128 out of an effluent pipe discharge mouth 111 positioned at a lower
end 108B of the ¢ffluent pipe, thereafter passing over and avound a rudder 112 whose angular

orientation relative to the efffuent outflow can be adjusted so as o steer the embodiment 100.

[36558] mside the buoy 100, or buoyant portion, of the embodiment to which the inertial
water tube 102-104 is attached, and/or comprising, at least 1n part the walls of that buoy 100,
is a layer or wall 129 of buoyant material, which can, for instance, coraprise a hermetically
sealed hollow metal wall whose intenor contams atr or closed-cell plastic foam. For clarnity of
exposition, the thickness of the layer or wall 129 1s not drawn to scale; the thickness of this
laver or wall 129 must be sufficient to provide buoyancy to the cmbodiment sufficient to
elevate reservoir 107/122 to the desired vertical level {taking into account the amount of
water in water ballast 130} and will be subject to various thicknesses and configurations
depending on desired performance characteristics and target wave conditions. fnside the
hollow of the buov 100 15 an adjustable volume of water ballast 130, In relatively energetic
wave condittons, when ejections of water from the upper mouth 115 of the inertial water tube
are relatively vigorous, the amount of water ballast can be reduced, thereby lowering the
waterhing 131 relative to the embodument and decreasing the draft of the erobodiment, and
raising the height of the water 123 i the reservoir 107/121, relative to the mean level 101 of
the body of water on which the embodiment floats, and thereby creasing the head pressure
associated with the water 123 jn the reservoir 107/121 (with respect to that water’s discharge
back into the body of water 101}, Furthermore, by lowering the waterline 131 of the
embodiment 100, a decrease in the amount of water ballast 130 within the buoy 100 can
decrease the waterplane area of the embodiment {(i.¢., as the waterline is lowered, the
effective diameter of the waterplane arca decreases) which will tend to reduce the amount of
wave energy absorbed by the embodiment, whuch, m tumn, will tend to help insulate the
embodiment from an excessive mflux of energy which might stress the embodiment and

potentially cause it damage.
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[60551] By contrast, in relatively nuld wave conditions, when the level 117 of water within
the inertial water tube 102-104 might not rise high enough to escape the upper mouth 115 of
the nertial water tube (resulting in a cessation of electrical energy production), the amount of
water ballast 130 can be inereased, thereby raising the waterline 131 and ncreasing the draft
of the embodiment and lowering the height of the water 123 in the reservoir 107/121 relative
to the mean level 101 of the body of water on which the embodiment floats, and thereby
decreasing the head pressure associated with the water 123 in the reservoir 107/121 (with
respect to that water’s discharge back mto the body of water 101}, By raising the waterline
131 of the embodiment 100, an increase in the amount of water ballast 130 within the buoy
100 can mcrease the waterplane arca of the embodiment (i.¢., as the waterline 1s raised up to
and meluding the approximate middie of buoy 100 where the diameter of a How-normal
cross-sectional arca is greatest, the offective diameter of the waterplane arca increases) which
wiil tend to cause the embodument to absorb a greater fraction of the wave erergy impingiog

on it.

[30552] Thus, in certam circumstances, by decreasing the volume and mass of water ballast
130 within the embodiment, a lesser amount of ambient wave encrgy can tend to be absorbed,
but that energy will be processed more efficiently {¢ g, through the availlability of greater
head pressure in the water 123 that flows through the water turbine 127). And, likewise, in
certain circumstances, by mcreasing the vohume and mass of water ballast 130 within the
cmmbodiment, a greater amount of ambicnt wave encrgy can tend 0 be absorbed thereby
helping to betier preserve a more nominal level of electrical power production, albert by

means of a water tarbine 127 driven by water 123 possessing less head pressure.

[6683853] Note that water turbine 127 will typically have a st of blades on tts ranner (vot
shown for clarity of exposition} and will tvpically have a converging and
expanding/diverging (Venturi) sections upstream and downstream of the runner respectively
{also not shown for clanty of exposition). In many figures of this disclosure, schematic
representations of water turbines are simplified for clanty of exposition, and one skilled in
the art will understand that established design principles applicable to water turbines will be

aptly considered, including considerations related to the prevention of cavitation.

[603584] The embodiment includes a control systen and/or module that controls and/or
adjusts the level 130 and volume of the water ballast 1nside the buoy 100 through ts control

of a pump that connects the water within that water ballast to the water 101 outside the
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embodiment. In one embodiment, the level 130 and volume of the water ballast 1s controlled
by actuating a valve that. when open, allows water to pass between the interior of the inertial

water tube 118 and the water ballast chamber 130,

[60385] A portion of the electrical power generated by the erabodiment is consumed by
computers 132 within a computer chamber 113, Thus, clecinical energy generated by the
embodiment, and by extension the embodiment itself] s, at least in part, monetized through
the exccution of computational tasks for third parties, wherein the tasks and/or the data for
those tasks 18 recerved (at least in part) via encoded radio transmussions received, e.g., by
satellite, by the embodiment’s phased array antenna 114, And, at least a portion of the resuits
of the completed computational tasks are transmitted to a remote computer, server, receiver,
o7 service, via encoded radio transmissions transmitted, ¢.g., to a satellite, by the

embodiment’s phased array antenna 114

[30556] ¢ embodiment ithustrated in FIGS. 1-6 15 an example of the disclosure herein and
1s not offered, nor should it be construed as, a hmitation on the scope of the disclosure. The
exact shape of the inertial water tube has many possibie variants and any tube whose flow-
normal diameter, and/or horizontal cross-sectional area, increases with depth, at least to an
approximate degree, and/or at least at one point along the tube, s within the scope of the
current disclosure. The configurations, posttions, orientations, sizes, and/or desigus, of the
water reservor 107/121, efffuent pipe 108, water turhine 127, and generator 110, have many
possible variants, and anv alternate configurations and designs; any alternate numbers of
effluent pipes, water turbines, and generators; any type of power takeoft, ¢.g., any mechanism
and/or type of encrgy conversion, such as the production of pressurized air or desalinated
water, and/or any other vanation of the dlustrated design, s within the scope of the current
disclosure. Any type, shape, stze, and/or design of the buoy, and/or buovant portion, of the
crbodiment s within the scope of the current disclosure. Any type of encrgy consuning
task, mechanism, module, and/or system {¢.g., other than a network of computing devices), or
no energy consuming task {e.g., wherein the generated electrical power 1s transmitted to a
terrestrial grid via a connected power cable}, s inchuded within the scope of the carrent
disclosure. Any type, design, size, location, and/or configuration, of antenna, o1 no antenna at

all, 1s included within the scope of the current disclosure,

[B0557] FIG. 7 shows the sectional view of FIG. 6 from a perspective orientation, and

dlustrates the same embodiment of the current disclosure that 15 tlustrated m FIGS. 1-6. In
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this perspective sectional view the water (both outside and inside the device), as well as the
chains {120 i FIG. 6) suspended from the upper surface of the water reservoir, have been
ontitted to afford greater clarity of the embodiment’s structural design. The embodiment
mncorporates a hollow baoy 100 mto the hollow 133 and/or void of which water ballast may
be added i order to adjust {¢.g.. to increase or decrease) the mass and nertia of the
cobodiment, and to thereby adjust (¢ g, to lower or raise, respectively) its waterline (131

FIG. 6).
[68588] FIG. 8 shows a side perspective view of an embodiment of the current disclosure.

[66559] The buovant embodiment 200 floats adjacent to an upper surface 201 of a body of
water over which waves tend to pass. The embodiment incorporates an inertial water tube
202-203 comprised of both convex {e.g., 203} and concave {e.g., 202} tubolar segments. A
lower mouth 204 allows water to move 205 into and out from the interior of the nertial water
tube 202-203. And, an upper mouth (not visible and mnside the embodiment) of the inertial
water tube 202-203 allows water to be ejected up and out of the mertial water tube, and info a
water reservoir 206, when the water inside the inertial water tube rises fast enough and/or far
enough. A portion of the gravitational potential energy and kinetic energy of the water
giected from the upper mouth of the mertial water tube 202-203 is preserved through the
capture of a portion of that water in the water reservoir 206 which is positioned above the

surface 201 of the body of water to which it will retum.

168568] A portion of the water trapped in the water reservoir 206 is returned to the body of
water 201 on which the embodiment 200 floats through an effluent pipe (not visible) m which
18 positioned a water turbine {not visible}. When water flows through the discharge pipe, the
water turbine therein is caused 1o rotate at least in part due to the head pressure of the water
flowing to and through it from the water reservoir. The rotation of the water turbine by
outflowing water causes an operatively connected generator 207 1o be energized resulting in

the generation of electrical power.

[60361] A portion of the water trapped in the water reservoir 206 may be retumed to the
body of water 201 on which the embodiment 200 floats through cither or both of two efftuent
pipes 208 and 209, Because of their tangential onentation with respect to the vertical
longitudinal axas of the embodiment, the discharge of water through the effluent pipe

discharge mouth posttioned at the lower end of effluent pipe 208 will tend to rotate the
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embodiment in a coanter-clockwise direction (with respect to a top-down perspective}.
Likewise, the discharge of water through the effluent pipe discharge mouth at the lower end
of etfluent pipe 209 will tend to rotate the embodiment i a clockwise direction (with respect
to a top-down perspective). The discharge of water through both effhient pipes 208 and 209
at approximately equal rates of flow will tend to produce torques on the embodiment that

cancel each other and resulf in no rotation of the embodiment.

[00562] Effluent regulation motors 210 and 211 control the rate at which water from the
water reservoir 206 is discharged and/or able to flow through and from effluent pipes 208 and
209, respectively, e.g. by adjusting the degree of openness, and/or the degree of obstraction,
of two respective efffuent valves or stoppers {not visible} positioned and/or operated adjacent
to an upper end and/or mouth of effluent pipes 208 and 209, A coutrol module and/or system
{not shown} controls the behavior of the ¢ffluent regulation motors, and therethrough the
angular orientation (1.2, the dircction of travel} of the embodiment, as well as other aspecis of

the embodiment’s behavior and operation.

{68563} A buoy, chamber, enclosure, camster, and/or portion 212 of the embodiment is
hollow and contains water ballast, the volume of which may be adjusted, that 1s used to raise
and lower the emnbodiment’s waterling, and respectively to lower and rasse the head pressure
of the water in the water reservoir 206, A buovyant collar 213 provides the embodiment with a
measure of permanent buovancy which, following a reduction of water ballast within
chamber 212, will tend to Iift the embodiment to a height that places its buov 212 m amore

elevated position relative to the surface 201 of the water on which the embodiment floats.

[68864] The embodiment’s control module (not shown) controls and/or adjusts the volume
of water ballast within the buoy 212 through its control of a pump and pump conduit (not
shown} that connects the water ballast within the inderior of the buoy 212 to the water 201

outside the embodiment.

[60365] Attached to an upper exterior surface of the water reservoir 206 1s a phased array

antenna 214 comprised, at least m part, of a plurality of individaeal dipole antennas.

[68366] FIG. 9 shows a side view of the same embodiment of the current disclosure that is

iHusirated in FIG. 8.
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[60367] Water trapped i water reservoir 206 flows 215 back into the body of water 201
from which it was initially captured through an c¢ffluent pipe discharge mouth 216 of efftuent
pipe 217, and, due to the lateral flow vector of the discharged water, will tend to generate
and/or produce thrust that propels the embodiment in a direction oppostite to the direction 215

of the cffluent discharge.

[60368] The downward flow of water through effluent pipe 217, under the influence of the
head pressure imparted to the flow by the height of the water reservoir 206 above the surface
201 of the body of water into which it flows, engages, and/or energizes, a water turbine {not
visible) positioned within the effluent pipe thereby causing it to rotate. And, the rotation of
the water turbine within effluent pipe 217 causes an operatively connected generator 207 to

generate electrical power, Baffies can be provided to luuit sloshing i reservoir 206.

[00569] The discharge of a water from the water reservoir 206 through effluent pipes 208
{and 209 in FIG. 8) 13 controlled by the Lifting and lowering of respective rods, e.g., 218,
which disengage (when a rod 1s hifted) and engage (when a rod 1s lowered to its maximal
extent) effluent stoppers or plugs that open and close, respectively, effluent valves positioned
adjacent to upper mouths of the efffuent pipes 208 (and 209 m FIG. 8) positioned within
and/or adjacent to the water reservoir 206, In a different embodiment, multiple effluent pipes
are disposed at different locations around the circumferential periphery of the buoy, and by
controlling the rate at which water from the water reservoir flows into cach of those efflucnt
pipes, and therethrough into the body of water 201 through said multiple effluent pipes (e.g.
using valves or by variably controlling the resistance imparted to cach generator, and/or the
resistive torgue wnparted to each respective water turbine, associated with cach said effluent

pipe), the device can be steered.

[B0578] FIG. 10 shows a back-side view of the same embodiment of the current disclosure

that ts 1Hustrated in FIGS. 8 and 6.

[60371] FIG. 11 shows a front-side view of the same embodiment of the current disclosure

that 1s illustrated in FIGS. 8-10.

[065872] Effluent regulation motors 210 and 211 raise or lower respective rods 218 and 219,
which in turn raise or lower respective stoppers {not visible} of respective efffuent valves (not
visible), that open or close respective apertures within the water reservoir 206, When an

cfthuent pipe’s respective effluent valve 1s opened, e.g., through a raising of its respective
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stopper, then water flows from the water reservoir 206, under, with, and/or in response to, the
head pressure agsociated therewith, out of the efffuent pipe discharge mouth of the respective
cffiuent pipe. When water flows from the water reservorr through effluent pipe 208 and
discharges 220 into the body of water 201 then a torque 15 applied to the embodiment, with
respect to a vertical longitudinal axis of the embodiment, causing the embodiment o turn to
the night (with respect to the perspective of FIG. 11}, By coutrast, when water flows from the
water reservoir through effluent pipe 209 and discharges 221 into the body of water 201 then
a counter-torgue 1s applied to the embodiment, with respect (o a vertical longitudinal axis of
the cmbodiment, causing the embodiment to turn to the left (with respect to the perspective of
FIG. 11). Through its control of the rate at which water 1s discharged from the water reservoir
206 through effluent pipes 208 and 209, the embodiment’s control system (not shown} is able
1o steer the embodiment with respect to the forward propulsion generated by the discharge
(215 10 FIG. 9) of water through the effluent pipe i which the water turbine 1s positioned

{pipe 217 wm FIG. 10},

[B0573] In the embodiment configuration llustrated m FIG. 11, the rod 218 conirolled
and/or moved by effluent regulation motor 210 is maxamally lowered, and the associated
stopper is fully mserted into the aperture which controls the discharge 220 of water from the
water reservoir 206 through effluent pipe 208, thercby preventing any significant flow
therethrough. By contrast, the rod 219 controlled and/or moved by offtuent regulation motor
211 is ratsed with respect to its maximally lowered and/or lowest position, and the associated
stopper is, at least to a degree, separated from and above the aperture which controls the
discharge 221 of water from the water reservoir 206 through effluent pipe 209, thereby
allowing water to flow therethrough from the water reservoir 206 and 1nto the body of water

201

[B0374] FIG. 12 shows a top-down view of the same embodiment of the current disclosure

that 1s 1llustrated 1o FIGS. 8-11.

[66878] FIG. 13 shows a bottom-up view of the same crobodiment of the current disclosure

that 1s Hlustrated in FIGS. 8-12.

[B0576]  As the embodiment 200 moves up and down in response to passing waves, water
within the inertial water tube 203 will tend to oscillate, and be excited by the

constricting/tapered walls of sard water tobe, and will tend to occasionally rise fast enough
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and far enough such that a portion of the water in the inertial water tube is ejected from the
upper mouth 223 of the inertial water tube and into the reservoir (206 in FIG. 12} adjacent to,

and/or surrounding, that upper mouth.

1685771 Note how discharges 220 and 221 of pressurized water from efflucnt pipes 208 and
209, respectively, will generate a torque about a longitudinal axis {e.g., passing through and
normal to the upper mouth 223} of the embodiment thereby cansing the embodiment to tum
about that axis, and allowing the embodiment’s control systom (not shown) to stecr the
embodiment with respect to the more substantial forward thrust generated by the discharge

215 of water through effluent pipe 217.

[B0578] FIG. 14 shows a side sectional view of the same embodiment of the current
disclosure that 15 llustrated m FIGS. 8-13, where the section 1s taken along the section ling
14~14 specified i FIGS 12 and 13,

133579] As embodiment 200 moves up and down in response to waves traveling across the
surface 201 of the body of water on which the embodiment floats, the water within the
ertial water tube 202-203, and the surface 224 of that water, tend to move up and down, the
former being excited in oscillation by the rise and fall of the embodiment. Oceasionally, the
surface 224 ot the water within the inertial water tube 202-203 rises fast enough and far
enough that a portion of that water 1s ¢jected and/or projected up and out of the upper mouth
223 of the mertial water tube. That ejected water may then collide with water diverter 225
whereupon it is, at least in part, dispersed, thereafier tending to fall into the pool 226 of water
{or creating such a pool of water} within the water seservoir 206. The upper end 222 of the
mertial water tabe extends into the reservoir through an approximately cylindrical wall 236 at

the center of the water reservoir 206.

13G586] Inertial water tube 202, 203, 227, 222 1s comprised of segments that altemate
between convex and concave. Scgments 203 and 227 are convex {i.¢., they differ from
frustocomcal in that they tend to bulge outward near the centers of the segrments). Whercas
segments 202 and 222 are concave (.6, they differ from frastoconical in that they tend to

buige mward near the centers of the segments).

[36581] Note that this figure is not necessarily to scale, and the scope of the present
disclosure includes inertial water tubes of anv shape, design, size, and/or configuration. In

one embodiment of the present disclosure, the ratio of the total height of inertial water tube to
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the diameter of a flow-normal cross-sectional area of buoy 212 is significantly greater than
the one depicted or implied in FEG. 14, For instance, in one embodiment, the diameter of
buoy 212 is approximately 50 meters, and the height of its inertial water tube 202, 203, 227,

222 is approximately 200 meters.

[063882] Some of the water 226 within the water reservoir 206 flows down through effluent
pipe 217 thereby engaging, and causing to rotate, water turbine 228, positioned therein. The
water turbine 228, in turn, tmparts rotational kinctic energy to turbine shaft 229, which
energizes operatively connected generator 207 causing it to produce electrical power. After
passing and/or flowing through, and imparting rotational kinetic energy to, water turbine 228,
the water in effluent pipe 217 flows 215 out of cffluent pipe discharge mouth 216, thereby
generating forward thrust that tends to propel the embodiment to the rght (with respect to the

Hustration in FIG. 143

{68583 When, as Hlustrated 1n FIG. 14, stopper 230 is raised out of, and/or from, its
respective aperture {not visible} through the hifting of rod 219 by effluent regulation motor
211, water 226 from water reservoir 206 flows into efflucat pipe 209 and thereafier flows out
and mto the body of water 201 wmparting a tuming torque to the embodiment. Conversely,
when stopper 230 is positioned so as to close, obstruct, and/or shut 1ts respective aperture
through the lowering of rod 219 to its maximal downward position, then water 226 from
water reservoir 206 15 unable to flow 1nto and/or through efflucnt pipe 209, thereby
preventing a discharge of water from the effluent pipe discharge mouth of that effluent pipe

from generating 3 torming {orque.

[00384] A similar stopper is actuated by effluent regulation motor 210 {in FIG. 11} in order
to permit or provent the flow of water from water reservoir 206 through offluent pipe 208 (in

FiG. i1},

[66585] Buoy chamber 212 is substantially hollow and nominally contains a water ballast
231 of adjustable volume and mass {¢.g., wheren the volume of water ballast 13 adjusted by a
pump, not shown, controlled by the embodiment’s control system (not shown}, that pumps
water from the water ballast into the body of water 201 on which the embodiment floats in
order to reduce the volume and mass of the ballast, theweby tending to cause the
embodiment’s draft to decrease, or, conversely, pamps water from the body of water 201 on

which the embodiment floats into the buoy chamber 212 in order to merease the volume and
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mass of the water ballast 231, thereby tending to cause the embodinent’s draft to increase. A
layer 232 of rocks, gravel, and/or other aggregate material, helps to reduce side-to-side flows
of water within the water ballast, and to thereby stabilize the ornentation of the embodiment

with respect to wave motion.

[06386] Withun buov chamber 212, and attached to a wall of the mertial water tube 227, 13 a
computer chamber 233, enclosure, container, module, and/or vessel, which contains, at feast
in part, a plurality of computing devices which consume at least a portion of the electrical
power generated by the embodiment’s generator. One wall 234 of the computer chamber 1s
connected to, or shared by, the inertial water tube thereby facilitating the passive and/or

conductive cooling of the computing devices within the enclosure 233,

[68587] Attached to an inner upper surface inside the bucy chamber 212 1s a layer 235 of
buovant material which provides a degree of permanent buoyancy, and a measure of safety
that the embodiment will not sink following an unanticipated accident, or unanticipated

damage (e.g., from a collision with a ship or other water vessel}.

[60388] FIG. 15 shows the sectional view of FIG. 14 from a perspective onentation, and
iltustrates the same cmbodiment of the current disclosure that is ifhustrated m FIGS. §-14. In
this perspective sectional view the water on which the embodiment floats, as well as the
water 224 {(FIG. 14) nominally mside the embodiment’s inertial water tube 202, have been

omitted {o afford greater clarity of the embodiment’s structural design.

[B0389] FIG. 16 shows a front-side sectional view of the same embodiment of the current
disclosure that is llustrated in FIGS. 8-15, where the section is taken along the section line

16-16 specified in FIGS 12 and 13,

[36598] Effluent pipes 208 and 209 are connected to water reservorr 206, and the water 226
therein, by apertures, e.g., 237, in a bottom wall of the water reservoir. Stoppers 238 and 230
control the flow of water, and/or the rate at which water flows, through each respective
effiuent pipe 208 and 209 When a stopper, ¢.g., 238. is fully lowered, thercby fully
obstructing iis respective aperture, then water 226 from the water reservoir is unable to flow
into and/or through the respective efffuent pipe, ¢.g., 208, Conversely, when a stopper, e.g,
230, 1s raised, and does not fully obstruct ifs respective aperture, ¢.g., 237, then water 226
from the water rescrvoir is able to flow o and through the respective effluent pipe, ¢,

209, thereby generating a tangential thrust that tends to turn the embodiment and permit the
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cmbodiment’s control system {not shown) to steer the embodiment in a desirable direction,
along a desirable course, and/or to a desirable location. Stoppers 238 and 230 are raised and
lowered by thewr respective lifting rods 218 and 219, which are ratsed and lowered by their

respective effluent regulation motors 210 and 211

[B68%1] FIG. 17 shows the sectional view of FIG. 16 from a perspective onentation, and
ithistrates the same embodiment of the current disclosure that is iHustrated in FIGS. 8-16. In
this perspective sectional view the water on which the embodiment floats has beon omitted to

afford greater clarty of the embodiment’s structural design.

[663892] FIG. 18 shows a top~down perspective sectional view of the same embodiment of
the carrent disclosure that is illustrated in FIGS. 8-17, where the section is taken along the

section bine 18-18 specified i FIG. 10.

[36593] FIG. 19 shows a side sectional view of an embodiment of the current disclosure
that, with the exception of one added feature, 5 identical to the one iltestrated in FIGS. 8-18§,
and for this reason the clements of this angmented embodiment share the same numbers as
their counterparts in the embodiment previously tlustrated in FIGS. 8-18. With one
exeception, the sectional view illustrated in FIG. 19 is identical to the sectional view illustrated

m FIG. 14,

[06594] The embodiment tHustrated 1n FIGS. #-18 drains and/or releases water from s
water reservoir 206 through three effluent pipes. Water that flows back to the body of water
201 on which the embodiment floats through an effluent pipe 217 and a water turbime 228
positicned therein tends to convert some of the gravitational potential encrgy of the water in
water reservoir 206 into electrical power. Water also flows back to the body of water 201 on
which the embodiment floats through two additional effluent pipes 208 and 209 that provide
a turning force to the embodiment. However, unfike the embodiment thustrated in FIGS. 8-
18, the embodiment illustrated in FIG. 19 includes a fourth effiuent pipe 239 through which

water from water reservorr 206 drains and/or flows 241 back to the body of water 201,

[60595] The head prossure of the water that flows through pipe 239, and originates 1n and/or
from the water reservoir 206, forces that water {o pass through an effluent filter 240, mat,
bock, aggregation, collection of membranes, and/or puck comprised of material with a

tendency to adsorh, absorb, or otherwise collect certain elements, nunerals, and/or

compounds from the seawater flowing through it (for mmstance, the etfluent filter, mat, block,
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aggregation, collection of membranes and/or puck may be composed and/or comprised, at
least in part, of adsorbing fibers, vams, and/or solids contained within a porous fabric bag).
When the gravitational potential energy and/or head pressure of the water within the water
reservoir 206, s relatively high, then the efficiency with which effluent filter 240 adsorbs
target and/or desirable chemical may tend to be mncreased. And, following its passage through
the nuineral-adsorbent effluent filter 240, water draining and/or flowing from the water
reservolr 206 through effluent pipe 239 retums 241 to the body of water 201 outside the
cmbodiment, through efftuent pipe discharge mouth 242, providing (additional} thrust to
propel the embodunent in a forward direction (i.c., toward the right with respect to the

embodiment configuration lustrated in FIG. 19).

[663%6] Efflucnt filters 240, such as the one tHustrated 10 FIG. 19, can collect useful, and
valuable, mincrals, atoms, substances, and/or other components, from the water on which an
embodiment, such as 200 floats. The adsorbent efficiencies of some of these mineral-
adsorbent filters and/or mats is increased when the muneral-containing fluid s passed through
the filter and/or mat under pressure, such as the head pressure of the water draining info, and

through, efftuent filter 240 from water reservoir 206.

[68557] In one embodiment of the present disclosure, the adsorbing material ofthe
cmbodiment’s cffluent filter 240 preferentially adsorbs lithium and/or lithivm compounds. In
one embodiment of the present disclosure, the adsorbing material of the embodiment’s
effiuent filter 240 preferentially adsorbs rubidium and/or rubidiom compounds. In one
embodiment of the present disclosure, the adsorbing material of the embodiment’s effluent

filter 240 preferentially adsorbs uraniure and/or uranium compounds.

[B0398] An embodiment of the present disclosure similar to the one illustrated in FIG. 19
uses and/or incorporates, 1n place of, or in addition to, the effluent filter 240, and/or adsorbent
mat, of the embodiment illustrated 10 FIG. 19, mechamisms, modules, systems, and/or
separators that separate water from the salt water on which they float, thereby producing
detomized, potable, and/or purified water. The scope of the present disclosure includes
embodiments that utilize pressurized water {as from an embodiment’s water reservoir{s)) to
perform, accomplish, execute, and/or manifest, any type, variety, category, and/or manner, of

processing, filtering, concentration, energy production, and/or other useful work or product.
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[60399] The embodument iHustrated 1n FIG. 19 15 an example of the variety of beneficial
applications for which the pressurized water stored within the water reservoir 206 of an
crabodiment may be utilized. All such purposes, uses, processes, and applications of the

water within water reservoir 206 are incladed within the scope of the present disclosure.

[G6608] FIG. 20 shows the sectional view of FIG. 19 from a perspective onentation. FIGS.
19 and 20 show sectional views of an embodiment of the current disclosure that, with the
exception of one added feature, 15 identical to the embodiment Ulustrated in FIGS. 8-18, and
for this reason the clements of this augmented embodument share the same mumbers as their
counterparts in the embodiment ilfastrated m FIGS. 8-18. With one exception, the sectional
view tHustrated 1n FIG. 20 is identical to the view illustrated 1 FIG. 15, In this perspective
sectional view the water on which the embodiment floats, as well as the water 224 (F1G. 19)
nominally inside the embodiment’s inertial water tube 202, 203, 227, have been omutted to

afford greater clarity of the embodiment’s structural design.
[36661] FIG. 21 shows a side perspective view of an embodiment of the current disclosure.

[68602] The buovant embodiment 300 floats adjacent to an upper surface 301 of a body of
water over which waves tend to pass. The embodiment incorporates an inertial water tube

302 comprised of an approximately frusto~-conical top porticn (not visible) and an
approximately cviindrical bottom portion 302, Swrounding the frusto~conical top portion of
the nertial water tobe 1s an annular ring 303 compnsed of buoyant material that provides the
embodiment with at feast a degree of permanent buoyancy and reduces the average density of
the embodiment 300, A hollow chamber 304, enclosure, buoy, and/or portion of the
embodiment provides structural sapport for four water reservoirs 305-308. And, cach of the
four water reservoirs 305-308 supports, and/or is aftached to, a generator 309-312,

respectively, that is operatively connected to a reservotr-specific water turbine (oot visible).

[66603] As the ecmbodiment 300 moves up and down in response to waves traveling across
the surface 301 of the body of water on which i floats, water withan the embodiment’s
nertial water tube 302 tends to oscillate 1n a direction approximately parallel (o a longitudinal
axis of the nertial water tube, cecasionally gjecting water from tubes {not visible} and upper
mouths and/or apertures (not visible) incorporated within and/or at an upper end of the
mertial water tube 302, Water ejecied from the top of the mertial water tube 302 enters ong of

the four water reservoirs 305-308 at an approximately tangential orientation to cach
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respective water reservoir’s radially -symmetncal interior, thereby tending to induce o the

water therein a swirling motion.

168604] Water within cach water reservoir 309-312 flows back to the body of water 301
through a respective cffluent pipe ¢.g., 313 and 314, cach effluent pipe of whuch is oriented so
as to release and/or discharge its effluent m an approxamately lateral divection and to thereby
generate a propulsive thrust that tends to move the embodiment i 3 lateral direction {e.g., in
a durection parallel to the surface 301 of the body of water on which the embodiment floats).
Two effluent pipes at a “front side” of the embodiment (the side adjacent to reservoirs 305
and 306} are angled so as to release water in a direction that 1s, o a degree, tangential to the
embodiment, and tends to produce both forward (to the left of the illustrated embodiment)
and tangential thrust, the tangential thrust tending to cause the embodiment to tum relative to

a vertical longitudinal axis of the embodiment.

[38665] The energy exiracted by the water turbine witlun the effluent pipe operatively
conmected to cach water reservoir 303-308 anses from both the gravitational potential encrgy
{(i.e., head pressure potential energy) of the water, and the rotational {or angular) kinetic

energy of the water’s swirling.

[B0606]  Attached to an upper surface of the exterior wall of the inertial water tube 302 s a
computer chamber 313 compartment, enclosure, and/or module that contains a plurality of
computing devices, components, and/or other electronic components, modules, systems,
and/or equipment. The computing devices within the computer chamber 3135 are encrgized
with electrical power generated at least in part by the generators 309-312. And, the
computing devices within the computer chamber 315 recetve insiructions, programs, and/or
data from a remote transmitier, ¢.g., from a sateilite, by means of encoded clectromagnetic
signals transmitted to, and capturcd by, an antenna 316, Completed computational results and
data are fransmitted to a remote fransmutter, e.g., to a satelhite, by means of encoded
electromagnetic signals transmitted from antenna 316. For clarity, as in all embodiments of
this disclosure, such a computer chamber can be located anywhere in and/or onthe
embodiment, and m some embodiments 1t 15 located at least partially below a mean waterline
of the embodiment and has an outer wall, and/or an operatively connected heat exchanger,
that is in contact with the water 301 on which the emabodiment floats so as to allow the

ambient external water to cool the computer chamber,
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[80687] Water flows 317 into, and out from, a lower mouth 318 at a bottom end of inertial

water tube 302.

166668] The hollow chamber 304, enclosure, and/or portion of the embodiment is able 1o
contain a variable and/or adjustable volume and/or mass of water ballast, ¢.g., comprised of
water. The volume of that water ballast may be adjusted by the embodiment’s control system
{not shown) through its activation and/or control of one or more pumps (not shown} which
arc able to remove water from the water ballast, thereby reducing the crabodiment’s draft,

and to add water to the water ballast, thereby increasing the embodiment’s draft.

[68609] FIG. 22 shows a side view of the same embodument of the current disclosure that is

thustrated in FIG. 21,

[G8616] In response to the discharge of water from the water reservoirs 305-308, the
embodiment 300 wil tend to be propelied to the left {with respect to the embodiment

orientation lustrated wn FIG. 22).

[60611] FIG. 23 shows a front-side view of the same embodiment of the current disclosure

that is illustrated 10 FIGS. 21 and 22.

[06612] A discharge of water from water reservoir 306 through and/or from effiuent pipe
319 will tend to generate a first tangential thrust that, at least to a degree, will tend to cause
the embodiment 300 to rotate about a vertical longitudinal axis in a counter-clockwise
direction {as viewed from above the embodiment). Whereas a discharge of water from water
reservolr 305 through and/or from effluent pipe 313 will tend to generate a sccond tangential
thrust that, at least to a degree, will tend to canse the embodiment 300 to rotate about a

vertical longitudinal axis i a clockwise direction {as viewed from above the embodiment}.

[60613] By adjusting the relative rates at which water flows from the water reservoirs 306
and 305 and out of the respective cfffuent pipes 319 and 313, such that those rates of relative
outflow and/or discharge are unequal and/or imbalanced, a differential torque can be applied
to the embodiment, causing the embodiment (o turn about a vertical axis in the direction
dictated by the efflucnt pipe with the greater rate of flow. By contrast, when the rates of
outflow and/or discharge out of efflucnt pipes 319 and 313 arc approximately cqual, then the
embodiment will tend to move forward in a lateral direction across the surface 301 of the

body of water on which the embodiment floats {e.g., in a direction nommal to, and out of the
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page, and toward the reader, with respect o the orientation of the embodiment illustrated in

Fi(z. 23) without appreciable turning.

166614] A control system and/or module {(not shown) controls the relative torques, and or
resistance, imparted by generators 310 and 309 to their respective water turbines (not visible,
mside respective effluent pipes 319 and 313) 1 order to control the relative rates of outflow
and/or discharge of water from efftuent pipes 319 and 313, respectively. By imcreasing the
torque and/or resistance tmparted by a generator to its respective operatively connected shaft
and water turbine, the embodiment’s control system can reduce the rate at which water flows
out of that generator’s respective effluent pipe. Conversely, by reducing the torque and/or
resistance imparted by a generator 1o its respective operatively connected shaft and water
turbine, the embodiment’s control system can mcerease the rate at which water flows out of
that generator’s respective effluent pipe. Thus, by controlling and/or adjusting the torque
and/or resistance imparted by a generator to its respective operatively connected shaft and
water turbine, the embodiment’s control systern can coutrol and/or adjust the rate and
direction at which the embodiment will tum, thereby allowing the control system to steer the
embodiment with respect to the thrast, and/or components of thrust, that tend to propel the
embodiment forward. However, in some embodiments, moreasing and reducing the forque
imparted by a generator is not used to adjust the rate of flow out of a generator’s respective
cfffuent pipe, but instead, a valve is used to adjust the rate of flow. In either case, the turbine
or valve is a species of flow goveror that bimits the flow rate of water from the respective
1eservolr so as to mamiain a relatively constant flow out of the crabodiment despite the fact

that injections of water to the respective reservorr 1s sporadic and stochastie.

[66615] FIG. 24 shows a back-side view of the same embodiment of the current disclosure

that 1s illustrated 10 FIGS. 21-23.

[00616] Water that flows from water reservoirs 305-308 and 1s discharged into the body of
water 301 through effluent pipes 313, 319, 320, and 314, respectively, tends o generate
and/or produce, at least to a degree, thrust that tends to the propel the embodiment forward
(i.¢., normal to, and into, the page with respect to the embodiment orentation illustrated in

FIG. 24).

{38617 FIG. 25 shows a top-down view of the same embodiment of the carrent disclosure

that 1s iHlustrated in FIGS. 21-24.
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[60618] Embodiment 300 floats at the surface of a body of water and tends to move up and
down i response o passing waves. As the embodiment rises and falls, water within an
mertial water tube 302 (in F1G, 24) and 321 moves up and down within the tube,
Gecasionally, water reaches an upper end 321 of the inertial water tube with sufficient encrgy
to be cjected through one of four ¢jection pipes 322-325, and/or branching tubes, that are
connected to the main tube 302/321. At the distal end of cach ejection pipe 15 an aperture or
mouth {not visible) through which the water escapes the respective gjection pipe. Each
cjection pipe 322-325 discharges water 1080 its respective water reservoir 305-308 at, near,
and/or adjacent 1o, the periphery of the respective water rescrveir so as to tond to cause water
within each water reservoir 1o rotate and/or swird about 3 respective longitudinal and/or

vertical axis {e.g., an axis of approximate radial symmetry).

[66619] Computer chamber 315 is attached to an upper end of mmertial water tube 321, and

anteniia 316 is attached to an upper surface of the computer chamber 3135,

[36626] FIG. 26 shows a bottom-up view of the same embodiment of the current disclosure

that is tllustrated in FIGS. 21-25.

[60621] Asthe embodiment 300 moves up and down in response to passing waves, water
nside nertial water tube 302 tends to move up and down. Occasionally, water rising within
tube 302 reaches the upper interior wall 326 of the tube and 1s thereby blocked. Upon
reaching, or almost reaching, the top nertial tube wall 326, water rising within tube 302 tends
to move laterally through apertures and/or ejection pipes 322-323, after which portions of
such diverted flows of water may flow into corresponding and/or respective water reservoirs
305-308. When water reaches the upper end 326 of mertial water tube 302 with sufficient
energy, then those portions of the inertial water tube’s water that flow through cjection pipes
322-325 may still possess kinctic cnergy upon their ejection from those cjection pipes.
Portions of such residual kinetic energy may be imparted to the water within the respective

water reservoirs as rotational kinetic energy and/or angular momentam.

[60622] Water flowing from water reservoirs 303 and 306 (in FIG. 23}, and out of
respective thrast pipes 313 and 319, will tend to ender the body of water on which the
crabodiment floats, and flow i directions 327 and 328, respectively, therchy gencrating
tangential thrust that will tend o apply equal and oppostte turming torques to the embodiment

{with respect to a vertical longitudinal axis of the embodiment) as well as equal degrees of
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forward thrust (1.2, to the left with respect to the orientation of the embodiment iHustrated in
Fi(. 26}, By adjusting the relative rates at which water flows out and/or is discharged from
cfffuent pipes 313 and 319 the embodiment may be turned so as to stecr a course through the

water.

[66623] Water flowing from water reservoirs 307 and 308 (in FIG. 24), and out of
respective thrast pipes 320 and 314, will tend to enter the body of water on which the
crabodiment floats, and flow n directions 329 and 330, respectively, therchy gencrating
forward thrust. Because the water discharged from efffuent pipes 320 and 314 1s not
discharged along an axis that passes through the centermost vertical fongitadinal axis of the
embodiment, a differential rate of flow through efflucut pipes 320 and 314 {c g, as might be
manifested through the adjustment of the degrees to which respective generators 311 and 312
resist the turning of their respective water turbines) will also tend o impart a turming torque

1o the embodument.

[36624] FIG. 27 shows a side sectional view of the same embodiment of the current
disclosure that is ilfostrated 1o FIGS. 21-26, where the section is taken along the section line

27-27 specitied n FIGS 25 and 26.

[B0625] As the embodiment 300 moves up and down in response 1o passing waves, water
mnside inertial water tube 302/321 tends to move up and down. When the level 327 of the
water inside the inertial water tube 302/321 rises high enocugh to reach the ejection pipes, e.g.,
325, water will flow from the vertical inertial water tube 302/321 and through the ¢jection
pipes, ¢.g., 325, and flow into a respective water reservoir, ¢.g., 308, from a pomnt and/or
aperture, e.g., 32§, that is adjacent to the approsamately circular mterior wall of the respective
reservoir, €.2., 308. The approximately tangential discharge of water from the gjection pipes,
¢.g., 325, into the respective water reservolrs, €.g., 308, tonds to induce a swirling motion or
vortex within the water trapped within each respective water reservoir. Thus, the sectional
profile of the water within each reservoir can tend to be similar to that of a vortex wherein the
level 329 of the water near the center of the vortex tends to the lower than the level 330 of the

water at 1ts periphery.

[00626] Adjacent to, and attached to, an upper exterior surface of cach water reservoir, e.g.,
306, 1s a generator, e.g., 310. Depending from, and operatively connected to, each generator,

e.g., 310, 1s a burbine shaft, ¢.g., 331, A lower end of cach shaft, ¢ g, 331, is connected to a
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water turbine, ¢.g., 332. Water, e.g., 330, from each water reservoir drains and/or flows into
an effluent pipe, ¢.g.. 319, wherein the rotational kinetic energy and head pressure of the
flowing watcr mmparts rotational kinetic energy to a respective water turbine, ¢.g., 332,
therein. Water that flows through and past each water turbine is discharged into the body of
water 301 through an effluent pipe discharge mouth at a lower end of cach respective effluent
pipe, ¢.g., 319, thereby generating lateral thrust that tends to push against the embodiment m
a direction normal to the embodiment’s vertical longitudinal axis and/or approximately

parallel to the resting surface 3¢1 of the body of water on which the embodiment floats.

[36627] Within the hollow interior of hollow chamber 304 is water ballast 333 A pump {(not
shown) allows the embodiment’s control system {not shown} to alter, adjust, and/or control,
the level, volume, and/or mass, of the water ballast within the holiow chamber 304, thereby
allowmg the embodiment’s control system to adjust, and/or control, the mass of the
embodiment, its displacement, its deaft, and its waterline 334, When the mass of the ballast
333 is reduced, the embodiment tends to ise in the water concomttantly lowering its
waterline and decreasing its draft. Because the bottom portion of hollow chamber 304 15
tapered, and because the cross-sectional area of the hollow chamber 304 decreases with
increasing vertical distance from the top of the embodiment, ¢.g., the top of anterna 316, a
lowering of the embodiment’s waterline 334 tends to reduce the embodiment’s waterplane
area. This in turn fends to reduce the fraction of the available wave energy that is imparted to
the coibodiment, while also increasing the cnergy threshold that muust be reached i order for
water rising within inertial water tube 302/321 to reach and escape the cjection pipes. Thus,
reducing the water ballast 333 tends to msulate, at least to a degree, the embodiment from

excessive wave energy as might be encountered during storma.

[60628] On the other hand, when wave conditions are of and/or at suboptimal encrgy lovels,
¢.g., duning relatively calm conditions, then the embodiment’s control system (oot shown)
can increase the level 333 of the water ballast, thereby raising the waterline, increasing the
embodiment’s drafl, and mcereasing the embodiment’s waterplane area, and thereby
increasing the fraction of the available wave encrgy that is imparted to the embodiment. The
raising of the embodiment’s watering also can tend to reduce the encrgy threshold that must
be reached in order for water rising within inertial water tabe 302/321 to reach and escape the
ciection pipes. Thus, 10 an encrgy-poor wave climate, raising the waterling will tend to allow

a greater volume of the less energetic water oscillating within the tube 302/321 1o be
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collected and discharged through the embodiment’s water turbines. Increasing the water
ballast 333 tends to compensate, at least to a degree, for the reduction in energy gencration

that an embodiment might otherwise experience as a consequence of reduced wave energies.

1686291 & should be noted that, as in other embodiments of this disclosure, the shown figure
{and n particularly the vertical length of the cylindrical tube segment 302/321) is not
necessarily to scale. In particalar, the vertical length of the nertial water tube 302/321
{measured from bottom 318 to top 315y may be 2, 3, 4, 5, or more, times the maximum
horizontal diameter of the hollow chamber 304, In an embodiment of the present disclosure,
the vertical length of the mertial water tube 302/321 can be 100-200 meters or more, while
the horizontal diameter of the hollow chamber 304 is 40-50 meters. In another embodiment
of the present disclosure, the vertical length of the mertial water tube 302/321 can be 25

meters, while the horizontal diameter of the hollow chamber 304 can be 8 meters.

[08636] FIG. 28 shows a top-down sectional view of the same embodiment of the current

disclosure that s illustrated 10 FIGS. 21-27, where the section is taken along the section line

28-28 specified in FIG. 22,

(60631} In response to wave-induced motion of the embodiment, water oscillates
approximately vertically and/or longitudinally within the central vertical inertial water tube
321 of the embodiment 300. Occasionally, water rises within inertial water tube 321 with
encugh vigor that some of that water enters, and s subsequently discharged from, ejection
pipes 322-325. Water discharged from ejection pipes 322-325 is gjected and/or discharged
335-338 wnto water reservoirs 305-308 in a divection approximately tangential to vertical
longitudinal axes of approximate radial symmetry of the respective reservoirs 303-308.
Because of thetr approximately circular horizontal cross-sections, especially at the vertical
level at which water is discharged into them by the gjection pipes 322-323, water discharged
335-338 into water reservoirs 305-308 tends to induce swirling motions, ¢.g., 339-342, in the

water contained within the reservoirs.

[68632] In order to reach, and then be discharged from, gjection pipes, water within an
embodiment’s mertial water tube 321 must achieve enough gravitational potential engrgy 1o
rise as high as the ecmbodiment’s cjection pipes. The induction and/or creation of swirling in
the waters stored within an embodiment’s water reservoir(s} permits not only the capture of a

portion of the gravitational potential energy of the water ejected from an embodiment’s
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mertial water tube, it also permits the captare of a portion of any kinetic encrgy remaining
within the discharged water (i.¢., the amount of the kinetic energy, if any, that remains within
the rising and/or discharged water afier the requisite amount of kinetic energy n the rising
water has been converted into the gravitational potential energy required by the water to

reach the ¢jection pipes).

[60633] The water captured within the water reservoirs possesses head pressure potential

energy (1.e., gravitational potential energy), and, because of the induced swirling motion of
that water, the water also possesses rotational kinetic encrgy (1.¢., angular momentum}. By
capturing and extracting portions of both of these types of energy, the efficiency of an

embodiment of the present disclosure is increased.

[88634] FI{. 29 shows the horizontal sectional view of FIG. 2& from a perspective
orientation. and illustrates the same embodunent of the current disclosure that s iHustrated in

FIGS. 21-28.

[689633] In the embodiment configuration illustrated i FIGS, 21-29, the water discharged
from the four ejection pipes 322-325 induces vortices that are counter-rotating, 1.¢., the
vortices of reservoirs 305 and 307 swirl in directions opposite the vortices of reservoirs 306

and 308.

[086636] FIG. 30 shows a bottom-up view of an embodiment of the current disclosure that is
similar to the one tllustrated in FIGS. 21-29. And, the view ilustrated in FIG. 30 15 1dentical
1o the one illustrated in FIG. 26 except that the one lustrated 1n FIG. 30 incorporates a
partition, wall, divider, and/or wall 343-344 within its inertial water fube 302 that extends
from the bottom-most mouth of inertial water tube up to the uppermost wall 326 ofthe
mertial water tube. Partition 343-344 creates two distinct and operationally independent
channels within inertial water tube 302 through which water may flow and/or oscillate up and

down, ¢.g., in response to wave-induced motions of the embodiment.

[08637] An upper part or portion 344 of the partition dividing tube 302 into two adjacent
channels 345 and 346 is angled as tts centermost longitudinal angle maintains a constant
angular orientation with respect to the vertical longitudinal axis of the upper tapered portion
of tube 302. A lower part or portion 343 of the partition dividing tube 302 into two adjacent
channels 345 and 346 15 approximately parallel to the vertical longitudinal axis of the

cvlindrical lower portion of tube 302
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[60638] The lower portion 343 of the partition wall is parallel to the central longitudinal
axis of the inertial water tube, but is not positioned at the center of the inertial water tube, L.¢.,
the partition wall 1s offset 347 from the longitudinal axis and/or from the lateral center of the
mnertial water tube 302, Because the partition wall 343 does not pass through the center of the
inertial water tithe 302, and 1s instead offset from such a central position, the flow-nomal
cross-sectional area of inertial water tube channel 345 15 less than the flow-normal cross-
sectional arca of mertial water tube channel 346, Therefore, the average volume and/or mass
of the water within inertial water tube channel 345 will tend to be less than the average
volume and/or mass of the water within mmertial water tube channel 346, and cach channel
will likely be most responsive to different wave heights, wave periods, wave states, and/or

wave conditions.

[60639] Water flowing and/or oscillating within imertial water tube channel 345
occastonally flows into and out of ejection pipes 322 and 323, thereby flowing into respective
water reservoirs 3035 and 306, Water flowing and/or oscillating within inertial water tube
channel 346 occasionally flows mto and out of ejection pipes 324 and 325, thereby flowing

o respective water reservoirs 307 and 308,

[60648] Because inertial water tube channels 345 and 346 have difterent relative cross~
sectional arcas, different included angles, and, in light of their approximately equal lengths,
different volumes, cach of the two inertial water tube channels will tend to oscillate most
vigorously at different resonant frequencies, and will therefore tend to supplement thewr
respective reservoirs at differing rates with respect to the same wave climate. However, and
of greater benefit, will be their tendency to extend the range of wave climates over which at
fcast one of the embodiment’s two nertial water tube channels is supplementing its

respective reservoirs at a relatively high rate.

[30641] FIG. 31 shows the bottom-~up view of FIG. 30 from a perspective orientation, and
illustrates the same embodiment of the current disclosure that is iHustrated in FEG. 30, which

is strotlar to the embodument ifustrated and discussed 1o FIGS . 21-29,

[60642] FIG. 32 shows a side sectional view of the same embodiment of the current
disclosure that s illustrated in FIGS. 30 and 31, where the section s taken along the section
line 32-32 specified in FIG. 30. The embodiment dlustrated in FIG. 32 15 identical to the one

ilostrated and discussed 1n FIGS. 21-29 except that it contains a partition or dividing wall
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343-344 that divides its mertial water tube into two channels 343 and 346 which are of
unequal vohume. Within the lower cylindrical portion 302 of inertial water tube the dividing
wakl 343 15 approximately vertical and paraliel 1o the central vertical longitudinal axis of the
tabe 302/321. However, at a vertical position 348, approximately equal to the plane and/or
point 349 at which the lower eyhindrical portion 302 of the tube transitions t© a conical
tapered portion 321 wherein the flow-normmal cross-sectional arca begins to progressively
decrease, the approximately vertical portion 343 of the partition wall that is approximately
parallel to the vertical longitudinal axis of the tube 302/321 transitions to an angled portion
344 of the partition wall that has an approximately constant angular cricntation with respesct
to the tube’s vertical longitudinal axis. The upper end 344 of the partition wall 1s connected to
the upper wall 326 of the inertial water tube. Thus, water rising to a sufficient height within
tube 302/321 is forced to exit through one of the two cjection pipes on cither side of the

partition wall,

[68643] In the embodiment configuration and/or operational state Ulustrated in FIG. 32 the
water 327A within mertial water tube channel 345 1¢ descending 350, and some of the water
therein 1s correspondingly flowing out 317A of that channel’s lower mouth 318A. By
contrast, the water 3278 within inertial water tube channel 346 1s rising 331 and some of the
water therein 15 correspondingly flowing ko 317B the mertial water tube chaonel through
that channel’s lower mouth 318B. Because the two inertial water tube channels 345 and 346
have different dimensions, flow-normal cross-sectional areas (with respect to any horizontal
plane), mcluded angles, and volumes, they will tend to have different resonant frequencies
and therefore they will tend to produce optimal and/or maximal flows of water, and/or rates
of water gjection, through their respective ejection pipes, and into their respective water
reservolrs, e.g., 306 and 307, with respect to wave conditions of different wave amplitudes
{and/or spectra or ranges of wave heights or amplitudes, ¢.g., with respect to different
significant wave heights) and/or different wave penods (and/or spectra or ranges of wave

periods, ¢.g., with respect to different dominant wave periods).

[06644] FIG. 33 shows the sectional view of FIG. 32 from a perspective orientation, and
iHlustrates the same embodiment of the current disclosure that is tHustrated in FEGS, 30-32,
which, with the exception of a single modification is the same embodiment that is iHlustrated
and discussed in FIGS. 21-29. In thus perspective sectional view, only the structural clements

are included in the lustration, and all water 1s omitted for the sake of clarity.
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[60645] FIG. 34 shows a top-down sectional view of the same embodiment of the current
disclosure that 1s tdhustrated in FIGS. 30-33, which, with the exception of a single
madification, 1s the same embodiment that 1s illustrated and discussed m FIGS. 21-29. The
sectional view tlustrated in FIG. 34 the same as the one illustrated in FIG. 28 except that the
embodiment iHlustrated in FIG. 34 includes a partition and/or dividing wall 344 that separates
its 1ertial water tube into greater and lesser tnertial water tube channels 345 and 346, The
sectional views illustrated m FIGS. 28 and 34 are taken along the section hine 28-28 specified

in FIG. 22.

[36646] Any water that rises to the top of mertial water tube 321 within inertial water tube
channcl 345 is forced by wall 344 to exit through one of the ejection pipes 322 or 323,
Likewise, any water that rises to the top of inertial water tube 321 withan inertial water tube
channel 346 15 forced by wall 344 to exit through one of the ¢jection pipes 324 or 325, And,
because of their tendency to be characterized by different resonant frequencies, the water
within cach inertial water tube channel 345 and 346 will tend to extubit a maxuuum rate of

flow into 1ts respective reservoirs in response to different wave chmates.
[689647] FIG. 35 shows a side perspective view of an embodiment of the current disclosure.

[60648] The buoyant embodument 400 floats adjacent to an upper surface 401 of a body of
water over which waves tend to pass. The embodiment incorporates four mertial water tubes
each of which 1s compnised of a lower cvlindrical portion, e.g., 402-404, a conical middie
portion, e.g., 405-407, and an upper curved cylindrical portion, e.g., 408-410. The conical
portions of the four mnertial water tubes, e.g., 405-407, are attached to a central and/or
centermost approximately frusto-conical hollow chamber 411, enclosure, buoy, and/or
portion, that buoyantly holds the embodiment at the surface 401 of the body of water, and/or
tmbues the embodument with an average density sufficiently less thao that of that of water so

that the embodiment floats adjacent to the surface 401 of a body of water.

[60649] As the embodiment rises and falls in response to waves traveling across the surface
401 of the body of water on which the embodiment floats, water enters and leaves, e.g., 412+
414, the inertial water tubes, ¢.g., 402-407, through the respective lower mouths, e.g., 415, at
the base of cach inertial water tube, and the water within cach inertial water tube tends to
move up and dows, and/or osciliate, in a direction approximately parallel to the longitudinal

axis of the respective iertial water tube. Occasionally, water rises within one or more of the
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embodiment’s mertial water tubes with safficient speed, encrgy, momentum, and/or foree, to
cause a portion of that water to enter, and pass through, the cjection pipes. ¢.g.. 408-410, at
the upper end of cach jnertial water tube. Each inertial water tube’s respective ejection pipe
enters a central, shared, and/or comumon, water reservoir 416 through 3 space, ¢.g., 417-418,
in a side wall of the water reservorr 416, Water is discharged into the water reservoir 416
from each ejection pipe in a direction that is approximately tangeuntial to the flow-normal,
and/or horizontal, cross-section of the water reservoir. Because of 1ts tangential discharge
and/or gjection wnto the water reservotr, any residaal kinetic energy, speed, and/or
momentum, in the water discharged from an gjection pipe will induce, and/or magmify, a

switling motion in the water within the water reservoir 416.

[68650] Water within the water reservoir flows and/or drains back to the body of water 401
on which the embodiment floats through an effluent pipe within which s a water turbine that
is operatively connected to a generator 419. The generator 419 1s attached to an upper
exierior surface of the water reservoir 416, At least a portion of the electrical power generated
by generator 419, and/or by the embodiment, 1s used to power a plurality of computing
devices, circuits, modules, and/or svstems, contamed within a computer chamber 420,
enclosure, box, container, housing, and/or focker. Some of the computing devices within
computer chamber 420 perform and/or execute computational tasks specified by code,
programs, instructions, and/or data transmitied by, and/or originating from, a remote
transnutier {¢ g, a satellite} and received as encoded electromagnetic signals by a phased
array antenna 421 atiached to an upper exterior surface of the water reservoir 416, Some of
the computational results produced by the computing devices within compuier chamber 420

are transmitted to a remote receiver {e.g., a sateilite) by the phased array antenna 421,

[60651] The computer chamber 1s in thermal contact with a portion of the water reservoir’s
416 wall thereby allowing a portion of the heat generated by the computing devices within
the computer chamber 420 to pass into the water within the water reservorr 416, and thereby

facilitating the passive and/or conductive cooling of those computing deviees.

[66632] Some of the electrical power generated by generator 419, and/or by the
embodiment, is used to energize one or both of a pair of ducted fans, ¢.g., 422, which are
used to propel and steer the crmbodiment across the surface 401 of the body of water on

which the embodiment floats, and/or to mamtain the embodiment’s geospatial position at the
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surface 401 of that body of water. In some embodiments, the geospatial position of the device

is monitored and/or controfled using GPS signals.

[66653] FIG. 36 shows a side view of the same embodiment of the current disclosure that is

iHustrated m FIG. 35.

[68654] Ducted fan 422 is energized, at least in part, by electrical power generated by the
embodiment 400, and/or the embodiment’s generator 419, and @ blows 423 a foreeful stream
of air, generating thrust, thereby tending to propel the embodiment forward (e, to the left
with respect to the embodiment onentation ifustrated in Fi{z. 36} across the surface 401 of

the body of water on which it floats.

[B0655] At the bottom end of cach of the embodiment’s four inertial water tubes, c.g., 402~
404, 15 alower mouth, ¢.g., 415, 424 and 425, nto and out of which tends to flow, e.g., 412~

414, water when the embodiment rises and falls in response (o passing waves.

[68656] FIG. 37 shows a front-side view of the same embodiment of the current disclosure

that ts llustrated in FIGS. 35 and 36.

[36657] Four mnertial water tubes, e.g., 406, 407, and 427, each of which incorporates a
lower cylindrical portion 403, 404, 426, and 402 (in FIG. 35} and an upper an approximately
frusto-conical middie portion 406, 407, 427, and 405 (in FIG. 33}, tend to be partially filled
with water, and that water tends {0 oscillate up and down, 1n directions approximately parallel
o the longitudinal axes of their respective wertial water tubes, in response to wave-induced
oscillations of the ermabodiment. Each mertial water tube condains an upper, curved gjection
pipe 409, 410, 428, and 408 (in FIG. 35). At an upper end of each ¢jection pipe (.o, at the
upper and/or distal end of each efection pipe 408-410 and 428 is an upper mouth through
water may be discharged and/or gjected into water reservoir 416, And, at a lower end of cach
inertial water tube is a lower mouth 424, 425, 429, and 415 (in FEGS. 33 and 36}, through
which water inside the inertial water tabes communicates with the water 401 outside the
embodiment by freely moving 413, 414, 430, and 412 (30 FIGS. 35 and 36} through the

respective lower mouths.

[60688] A pair of ducted fans 422 and 431 provide propulsive thrust to the embodiment.
And, by varying the amount of thrust generated by cach fan, the embodiment is able to tum

and steer a course across the surface 401 of the body of water, and/or to maintain a particular
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desired geospatial location at the surface 401 of that water (e.g., in conjunction with mooring
so as to reduce the requisite strength, and/or to extend the lifetime, of that moonng}. The

ducted fans are energized, at least 1 part, with electrical encrgy gencrated by generator 419,

[6665%] FIG. 38 shows a top~down view of the same embodiment of the current disclosure

that 1s Hlustrated in FIGS. 35-37.

[68666] A pair of ducted fans 422 and 431 generate propulsive flows 423 and 432,
respectively, that provide propulsive thrust to the embodiment. And, by varying the amount
of thrast generated by cach fan, relative to the amount generated by the other fan, the
cmbodiment is able to turn and steer a course. A control module and/or system {(not shown)
controls the thrust generated by each fan, and tracks the geospatial position of the
embodiment, and thercby tends to be able to move the embodiment, and/or to hold the
posttion of the embodient, as programmed, nstructed, and/or desired (with respect to other
factors, such as wave chmate, winds, antenna gain, e.g., with respect to a particular remote

antenna, ¢c.).

[68661] FIG. 39 shows a bottom-up view of the same embodiment of the current disclosure

that is illustrated 10 FIGS. 35-38.

[38662] The embodiment incorporates four tnertial water tubes 402-404 and 426, attached
10 a central hollow chamber 411, enclosure. buoy, and/or portion. Water within the four
inertial water tubes tends to oscillate vertically, occasionally reaching and discharging water
from tube-specific upper mouths, into a water reservoir through four respective ejection pipes
408-410 and 428 {note that the bottom-up lustration in FIG. 39 shows the lower end and/or
orifice of each ejection pipe. and not the upper mouth through which water is gjected into the
water reservoir). At a bottom wall 433 of the hollow chamber 411, enclosure, buoy, and/or
portion, s an efflucnt pipe 434 through which water from the embodiment’s water reservoir
flows and/or drains back mto the body of water (401 in FEGS. 35-37) on which the
embodiment floats. As water flows from the water reservoir through the effluent pipe and
back mto the body of water on which the embodiment floats, it passes through and imparts
energy to a water turbine 435 positioned within the effluent pipe. Water turbine 435 is
operatively connected to a generator (not visible) which produces clectrical energy

response to the water turbing’s rotations.
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[80663] FIG. 40 shows a side sectional view of the same embodiment of the current
disclosure that 1 tlustrated in FIGS. 35-39, where the section is taken along the section line

40-40 specified i FIGS, 38 and 39.

[60664] As emboduuent 400 moves up and down i response to waves across the surface
401 of the body of water on which the embodiment floats, water, e.g., 436 and 437, within
the embodiment’s four inertial water tubes 402, 404, 426 and 403 {in FIG. 35) moves up and
down in a direction that 1s approximately parallel to the longitudinal axes of the respective
mertial water tubes. Occasionally, water nises high enough and/or fast enough to travel
through an inertial water tube’s ejection pipe, e.g., 408 and 428 Water reaching and traveling
through an ejection pipe is discharged, ¢.g., 438 and 439, from the respective upper mouth,
c.g., 4088, of the cjection pipe and is subsequently deposited into water reservoir 416
wherein the discharge tends to add angular momentum and/or rotational kinetic encrgy to the
water 440 within the water reservoir, When the water 440 within the water rescrvoir 416
switls it will tend to adopt a flow-parallel, and/or vertical, cross-sectional profile typical of a
vortex wherewn the surface 441 of the water will tend 1o be lower 1n the middle (e g., near the

longitudinal axis of radial symmetry of the vortex) than at the periphery 442,

[60665] Water within the water reservoir 416 flows and/or drains back into the body of
water 401 on which the embodiment floats through an effluent pipe 434 in which is
positioned a water turbine 435, The combination of the swirling motion and head pressure of
the water 446 flowing mmto effluent pipe 434 from water reservoir 416 tends to mapart
rotational kinetic energy and/or a torque to the water turbine 435 and to the turbine shaft 443
connected and/or attached to 1t. The turbine shaft 443 communicates at feast a portion of the
torque and/or rotational kinetic energy, produced by the water turbine 435 i response to
water flowing through effluent pipe 434, to the generator 419 nonunally resulting in the
gencration of electrical power. Water flows 445 out of, and/or is discharged by, the
crabodiment through an effiluent pipe discharge mouth 446 at a lower ¢nd of cfffucnt pipe

434,

[66666] The ejection pipes, ¢.g., 408 and 428, enter the water reservoir through portals,
apertures, spaces, and/or gaps, ¢.g., 444, in upper portions of the walls of the reservoir 416,
and if the rate at the embodiment’s ejection pipes discharge water into the water reservotr

exceeds, for too long a time, the rate at which water flows out of the water reservour through
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cffluent pipe 434, then water may leak out of the water reservoir through those apertures, e g,

444

{68667} A portion of the clectrical power generated by generator 419 is used to energize a
portion of a plurality of the computing devices 447 positioned, mounted, and/or housed,
within a computer chamber 420. And a portion of the heat generated by those computing
devices 447 tends to be transmitted to the water within the water reservoir 416 through a
water reservolr wall 448 shared by, and/or in contact with, a wall of the computer chamber

420.

[60668] An adjustable amount, volume, and/or mass of water ballast 449 is held within the
holiow chamber 411, enclosure, buoy, and/or portion, and adds to the mass of the
embodiment 400 thereby affecting the mertia of the embodiment as well as the height of the
crabodiment’s watctdine 450. A pump {(not shown}) 15 controfled by the embodiment’s control
system (not shown), thereby enabling the control syster to pump water 401 from outside the
embodiment into the bollow chamber 411, thereby imcreasing the volume and/or mass of the
embodiment’s water ballast 449 and tending to raise the embodiment’s waterline 450 and
merease the embodiment’s waterline drafi, and to pump water out of the embodiment’s water
ballast 449, thereby decreasing the volume and/or mass of the embodiment’s water ballast
and tending to lower the embodiment’s waterline 450 and reduce the embodiment’s waterline

draft.

[66665] In heavy secas, when wave energies are greater than normal, the embodiment’s
control system can reduce the mass of the water ballast 449 thereby lowernng the
embodiment’s waterting 450 and decreasing the embodiment’s draft, and, since the hollow
chamber 411 and/or buoy is conical and #ts cross-sectional arca, and therefore its waterplane
arca, decreases as the waterline is lowered, the lowering of the embodiment’s waterline 450
tends to reduce the embodiment’s sensitivity to the waves, thereby tending to reduce 1t
encrgy absorption officiency, which may tend to protect the embodiment from damage that

might result from excessively vigorous energy absorption.

[68676] In periods of relative calm, the embodiment’s control system can increase the mass
of the water ballast 449, therchy raising the embodiment’s waterline 450, and thereby tonding
to increase the embodiment’s waterplane area, to increase the embodiment’s sensitivity to the

ambient waves, and to increase i#s encrgy absorption efficiency, which may permit the
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embodiment to maintain a near nominal, and/or an acceptable, rate of energy production

dunng weak wave states.

166671] A compartment 451 within a lower portion of the hollow chamber 411 and/or buoy

provides the erobodiment with a degree of permancut buoyancy.

[60672] Water moves 412, 414, 430, and 413 (in FIG. 35) in and out of the mouths 415,
432,429 and 424 (in FIG. 36} at the lower ends of the embodiment’s mertial water tubes

402, 404, 426 and 403 {in FIG. 35}.

[68673] FIG. 41 shows a top~-down view of a horizontal section of the same embodiment of
the carrent disclosure that is ilustrated tn FIGS. 35-40, where the section 1s taken along the

section hine 41-41 specified m FIG. 36,

106674 Water that rises with sutficient force, momentum, speed, and/or kinetic energy to
reach an ejection pipe 408, 409, 410, or 428, will flow out 438, 452, 433, or 439,
respectively, through the cjection pipe’s respective upper mouth, and will tend to enter the
water reservoir 416 near the periphery of the water reservoir and with a tangential orientation,
thereby tending to induce a swirling motion in the water within the water reservoir. Water
within the water reservoir 416 flows down through effluent pipe 434 therein tending to
engage and energize water turbine 435 and to mduce, produce, and/or create a torque and/or
rotational kinetic energy therein. The turning of water turbine 435 causes a rotation in the
attached turbine shaft 443 which i operatively counected to a generator {419 m FIG, 35)

thereby causing the generator 419 to generate electrical power.

[08675] FIG. 42 shows a side-view of an embodiment of the current disclosure that 1s
similar to the one Hlustrated in FIGS. 35-41. And, the view illustrated in FIG. 42 is identical
to the view illustrated in FIG. 36 except that with respect to the embodument tHustrated in
FIG. 42 cach of the four inertial water tubes are of different lengths, thereby fmparting to
cach inertial water tabe a different and/or unique resonant frequency, and causing each
inertial water tube to exhibit optimal and/or maximal outfiow and/or ejections into the shared
water reservolr in response to wave climates of differing wave amplitudes, periods,

significant wave heights, and/or donunant wave penods.

[68676] Incriial water tube 406/403, with lower mouth 424, 1s the shortest of the

embodiment’s four inertial water tubes. And, inertial water tube 405/402, with lower mouth
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415, 15 the longest. With respect to the embodiment illustrated in FIG. 42, the lengths of the
cmbodiment’s mertial water tubes vary with respect to the lengths of their respective lower
cvimdrical portions, whereas the lengths and/or other dimensions of the upper tapered

portions of those mertial water tubes are approximately identical.

[66677] The scope of the present disclosure includes embodiments with any number of
inertial water tubes, any mertial water tube shape(s), any inertial water tube length(s), any
inertial water tube volume(s), inertial water tubes that taper with any included angle(s), and
mertial water tubes with complex shapes {¢.g., tubes not simply compnsed of cylindncal and
frusto-conical segments}. The scope of the present disclosure includes embodiments with
inertial water tubes whose lengths differ as a result of differences in the lengths of the
cvlindrical portions of those ncrtial water tubes {as 10 the embodiment of FIG. 42). The
scope of the present disclosure includes embodiments with mertial water tubes whose lengths
differ as a result of differences in the lengths of their tapered portions. The scope of the
present disclosure includes erabodiments with mertial water tubes whose lengths differ as a
result of differences n the included angles of their tapered portions. The scope of the present
disclosure mchudes embodiments with mnertial water tubes whose lengths differ as a resalt of
any atéribute, characteristic, dimension, pattern, design, and/or scale. The scope of the present
disclosure includes embodiments with mertial water tubes whose lengths differ and whose
nertial water tubes do not have discrete cylindrical and/or frusto-comcal portions, but rather
have continuously, smoothly, and/or cecasionally varying wall slopes, diameters, ctc.,
meludmg inertial water tubes having shapes that can be characterized as hourglass-shaped,
hyvperboloid-shaped, hemi-hyperboloid-shaped, half-hyperboloid-shaped, parabola-shaped,

bell-shaped, and bell-bottom-shaped.

[60678] FIG. 43 shows the side view of FIG. 42 from a perspective onentation, itlastrating
from a perspective orientation the differing lengths of cach of the embodiment’s four inertial

water tubes.
1686791 FIG. 44 shows a side perspective view of an embodiment of the current disclosure.

[6068G] The buoyant envbodiment 500 floats adjacent to an upper surface 501 of a body of
water over which waves tend to pass. The embodiment incorporates a buovant platform or
buoy 502 which causes the embodiment to Hoat upon the water 501, Attached to, and passing

through, the buoy 302 is a nomunally vertical, approximately eylindrical tube 503 which
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mcorporates an wertial water tube {not vistble) and a hollow chamber within which a water
ballast of variable volume is located. A plurality of struts 504 strengthen the attachment of
the cyhindrical tube 503 to the buoy 502, reducing the likelthood that the changing buovant
forces applied to the buoy 502, in conjunction with the drag forces inhibiting lateral motions
of the lower portion 503B of the cyhindrical tube, will result in a weakening of the attachment

and/or aligonment of the cyvlindrical tube 503 to the buoy 502,

[B8681] As the embodiment 560 moves up and down in response to passing waves, water
within the embodiment’s inertial water tube will tend to move vp and down as well. In
response to wave motion at and/or against the embodiment, water will tend to enter and leave
503 the inertial water tobe’s lower mouth 506, Gceasionally, water will rise within the inertial
water tube with sufficient cnergy, speed, and/or 1o a sufficient height, that a portion of that
water will exit, and/or be ejected from, the mertial water tube through an upper mouth (not

visible) at s upper end, thercafter tending to enter a water reservoir 507.

[36682] If water rises within the inertial water tube so quackly, and/or with such force, that
the upper mouths of the tube are unable to accommaodate the requisite level of flow, then that
water ay continue rising within the inertial water tube. If water rises 1o the mertial water
tube with sufficient energy or force, then a pressure activated pressure~relief valve (not
vistble} opens and thereby alfows a portion of that vsing water o exit 308, and/or be gjected
from, the mertial wall tube through an upper pressure-relicf nozzle 509, with the water so
gjected tending to form an aerosol (which may promote cloud formation). Whether or not the
pressure-activated, pressure-relief valve is open, the portion 510 of the mertial water tube that
extends above the upper mouths (not visible, but positioned adjacent to the wmtenor of the
water reservoir 307 of the inertial water tube, through which water may exit the inertial
water tube and enter the water reservotr, will tend to contain air and the compression of that
atr {¢.g., when the pressure-relicf valve is closed, and the air at the top of that portion 510 of
the inertial water tube is trapped) will tend to occur ju response to the water rising above the
upper mouths of the mertial water tube, and that pocket of air will tend to act as a shock-
absorbing buffer or cushion. By smoothly, gently, gracefully, and/or gradually, countering the
upward acceleration of upwelling water within the mertial water tube, the air pocket in the
upper portion 310 of the nertial water tube will tend to reduce structural stress, fatigue, and
damage that nught otherwise result from a sudden collision of upward rising water against a

rigid surface.
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[00683] If the water rises within the inertial water tube with enough force to rise above the
apper mouths, then cither the pressure-relief valve will open thereby allowing a portion of
rising water to escape the inertial water tube, and thereby tending to relieve and/or reduce at
least a portion of the pressure of the water rising in the inertial water tube, of the pressure-
relicf valve will remain closed. in which case the pocket of air trapped within the inertial
water tube, adjacent to the pressure~-relief valve, will tend to be compressed and thereby
absorb and/or dampen at least a portion of the pressure of the water rising in the ertial water

fube.

[36684] Water within the reservoir 507 tends to flow and/or drain back into the body of
water 501 on which the embodiment floats through one of three effluent pipes fluidly
connected to the water reservoir. One contermost effluent pipe (not visible) contains a water
turbing {(not visible} that tends to receive rotational kinetic energy and/or angular momentum
from the water that flows through it from the water reservoir. The water turbine is operatively
connected to a generator 511 that tends to generate electrical encrgy in response to the
rotation of the water turbine. After passing through the water turbing, water flowing out
and/or back into the body of water 501 through the centermost effluent pipe will tend to
generate thrust that tonds to propel the embodiment in a forward direction {e.g., 1n a direction
approximately toward the lett and into the page with respect to the embodiment contiguration

iHustrated m FIG. 443

[00685] Water within the water reservoir 307 is allowed to flow, or prevented from flowing,
through one or both of two lateral effhient pipes (not visible}. Effluent regulation motors 512
and 513 raise and/or lower respective stoppers or plugs (not visible) that, when raised, allow
water to flow through the respeciive lateral effluent pipes, or, when fully lowered, prevent
such flow. In energetic wave climates, when water ts ejected from the nertial water tube, and
thereby injected unto the water reservoir at a rate that exceeds the nominal and/or desired
value, then water can be caused {¢.g., by the embodiment’s control system — not shown} to
flow out of the water reservoir 307 through one or both of the lateral effluent pipes therchy
gencrating {additional} forward thrust that will tend to propel the embodiment in a forward
direction {¢.g., m a direction toward the left and mto the page with respest to the embodiment
configuration illustrated in FIG. 44). The lateral effluent pipes do not contain water turbines,
and, as such, water discharged from it would tend to be more vigorous than water discharged

from the centermost efftuent pipe which does contain a water turbine.
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[60686] By releasing water from the water reservoir 507 through two lateral effluent pipes
in addition to the centermaost ¢ffluent pipe, water may be released from the water reservorr at
a faster rate than might otherwise be achieved through the release of water only through the
centermost effluent, thereby perhaps avoiding an overflow of the water reservoir, and also
thereby perhaps providing additional forward theust and speed in a wave climate where
additional speed mught be helpfisl v mamtaming the embodiment’s most desirable course and
direction. In the event that the release of water from the water reservoir 507 through all three
of the effluent pipes is unable to avoid the overfilling of the reservoir, then water may flow
out of the water reservoir 507 through apertures 514 positioned about an upper portion of the

water reservoir wall.

686871 In conyunction with the generation of forward thrust through the release of water
from the water reservoir 507, the embodiment utilizes a rudder 515, the angular onentation of
which is controlied by a motor 516, which, in tum, is controlied by the embodiment’s control
system (not shown) in order to steer a course that 1s determined and executed by that control

gyatem.

[60688] A portion of the electrical encrgy generated by the generator 511 15 used to energize
a plurality of computing devices, circuits, modules, and/or systems positioned, stored,
enclosed, and/or protected, within a computer chamber, enclosure, box, housing, locker,
cavity, and/or compartraent 517. A portion of those computing devices execute
computational tasks for which the tasks, programs, codes, parameters, and/or data, are
recetved from a remote computer, network, transmitter, and/or antenna via encoded
clectromagnetic signals received by the embodiment’s phased array antenna 518, A portion
of the results, data, valucs, products, and/or mformation, generated through and/or by the
execution of such remotely-received computational tasks are transmitted t© a remote
computer, network, receiver, and/or antenna via encoded clectromagnetic signals transmitted
by the embodiment’s phased array antenna 318. Computational task and/or result data might
be received from, and/or transmitted to, any of a vanicty of remote systems, compuiers,
networks, transceivers, and/or antennas, inchuding, but not limited to, those incorporated
within and/or accessed via: satellites, surface drones, thying drones, balioon drongs, ferrestrial

stations, boats, planes, and submarnes.

[08689] FIG. 45 shows a side view of the same embodiment of the current disclosurc that is

illastrated i FIG. 44, The lateral effluent pipe 520 controlied by effluent regulation motor
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512 relcases 519 water from the effluent pipe discharge mouth at its lower end 520 thereby
generating forward {(i.¢., to the left in FIG. 45) thrust when effluend regulation motor 512
raises the plug that when fully lowered obstructs the upper mouth of that effluent pipe and

prevents reservoir water from entering and flowing through it.

[666%8] The embodiment’s control svstem (not shown} steers the embodiment through its
control of the radder control system 316 and its nudder-taming motor, which rotates shaft 521

to which rudder 515 15 fixedly attached.

[366%91] FIG. 46 shows a front-side view of the same embodiment of the current disclosure

that 1s dlustrated i FIGS. 44 and 43.

[60692] FIG. 47 shows a back-side view of the same embodiment of the current disclosure
that is illustrated in FIGS. 44-46. In the embodiment configuration ilustrated in FIG. 47, the
effluent reguiation motor 312 has raised its respective plug (ot visible), as evidenced by the
raised configuration and/or posttion of the plug rod 522 that i controls. thereby allowing
water in the water reservoir 307 to flow into, through, and out of, lateral effluent pipe 520,
thereby generating additional thrust to augment the thrust (if any) generated by the outflow of
water from the centermost effluent pipe 523 In the embodiment configuration iustrated 1n
FiG. 47, the effluent regulation motor 513 has lowered its respective plug (not visible), as
evidenced by the lowered configuration and/or position of the plug rod 524 that i controls,
thereby preventing water in the water reservoir 507 from flowing into, through, and out of,

{ateral etfluent pipe 523.

[60693] Because water is flowing out of lateral effluent pipe 520, but not out of lateral
cffluent pipe 525, the unbalanced and/or tangential component of the thrust generated by the
water flowing out of lateral effluent pipe 520 will tend to generate a torque on the
embodiment, about a centermost longitudinal axis, thereby tending to cause the embodiment
to rotate in a clockwise direction (if viewed from above the embodiment). However, the
embodiment’s control system {not shown) can correct for this, or augment 1t, through its
control of the rudder’s 515 angular orientation {about the longitadinal axis of 1ts shaft S21 (i
FiG. 45} through its activation and control of rudder control svstem 516 and its rudder-

UG motor,

[66654] FIG. 48 shows a top-down view of the same embodiment of the current disclosure

that 1s tlustrated n FIGS. 44-47.
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[80695] FIG. 49 shows a bottom-up view of the same embodiment of the current disclosure
that is llustrated in FIGS. 44-48.

[66696] FIG. 50 shows a side sectional view of the same embodiment of the current
disclosure that 1s illustrated 10 FIGS. 44-49, where the section is taken along the section line

50-50 specitied m FIG. 48,

[38697] Within the cylindrical outer tube 503 15 an mertial water tube 526 that includes a
bottom-most cylindrical portion, a suddle frusto-conical portion, and an upper cylindrical
portion. As the embodiment moves up and down in response {0 waves passing across the
surface 501 of the body of water on which the erabodiment floats, water moves 305 wio and
out from the fower mouth 506 of the mertial water tube 326, and water 527 within the mertial
water tube 526 likewise moves 528 up and down. Uecasionally, water rises within inertial
water tube 526 with sufficicnt energy, speed, and/or momentum to raise the upper level 527
of that water up to, and/or above, the upper mouths 529 of the inertial water tube, thereby
causing a portion of that rising water to pass from, and/or be gjected by, the mertial water
tube 526, into the water reservoir 507, thereby, at fcast momentarily, raising the level 330 of

the water within the water reservoir 507,

[60698] Ifthe water rising in the nertial water tube 526 1s so great that the rate of up tflow
exceeds the rate at which water fHlows o the water reservoir through upper mouths 529, then
the water that rises above those upper mouths may trap a pocket of air within the vpper
portion 510 of the tube 526, and with further rising of the level 327 of the water within the
mertial water tube 526 the air withun that air pocket may be compressed thereby exerting a
counterforce apon the rising water, and thercby tending to cavse #ts deceleration. i the
resulting rate of deceleration in the up flow is insefficient to dissipate the momentom of the
rising water to a sufficient degree, then a pressure-actuated valve 331 will open and allow a
portion of the rising water to escape 508 through nozzle 509 as a spray, potentially creating

an acrosol useful in the promotion of cloud formation, and cooling of the Earth.

[68699] Another embodiment utilizes a valve 531 that is opened and closed in response to
the control signals generated by the embodiment’s electronic or fluidic control system. fn one
such embodiment, the valve 531 1s actuated through the varation of an electrical signal,

voltage, and/or current, controlled, adjusted, and/or set, by the embodiment’s control system.
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[B07883] A portion of the water within the water reservoir 507 flows into an effhuent pipe
523 and passes over and/or through a water turbine 532 therein. As water from the water
reservoir 507 flows through water turbine 537 a torque 1s applied and/or imparted to the
water turbine. That water turbine torque 1s shared with a shaft 533 that 1s operatively
connected to a generator 511, The rotation of water turbine 532 by water flowing ander
prossure from the water reservorr, results 1o the generation of electrical energy. After passing
through the water turbine 532, the water flowing through effluent pipe 523 flows out of the
pipe at effhuent pipe discharge mouth 534 and therchy flows 535 out and/or into the body of
water 501 on which the embodiment floats in an approximately horizontal dircction therchy
tending to generate forward (i.¢., to the left with respect to the embodiment configuration and
orientation llustrated in FIG. 50) throst which tends to propel the embodiment across the

surface 301 of the body of water.

[68761] Within a middle portion of cvlindrical cuter tube 5038 is buoyant material 536,
posttioned between the wall of the cylindrical outer tube 5038 and the wall of the inertial
water tube 526, which provides the embodiment with a degree of permanent buovancy.
Above the buoyant material 536, and within the hollow gap between the wall of the
cvlindrical outer tube 5038 and the wall of the inertial water tube 326, is water ballast 337,
the volume and mass of which may be altcred by a pump (not shown) that is able to pump
additional water into the hollow gap and increase the volume of the water ballast, thereby
tending to increase the draft of the embodiment, and is able to pump water from the water
ballast to the water 501 outside the cmabodiment, thereby tending to decrease the draft of the
embodiment. By adjusting the embodiment’s amount of water ballast 537, the embodiment’s
control system (not shown} is able {o adjust the embodiment’s average mass, its average
inertia, its average draft. its average displacement, and its waterling. The embodiment’s
extraction of energy from passing waves may be optimized with appropriate adjustments of

the embodiment’s inertia.

[G8702] A portion of the clectrical power generated by generator 511 15 used to power some
or all of the computing devices 538, circuits, modules, and/or systems positioned, stored,
enclosed, and/or protected, within a computer chamber, enclosure, box, cavity, and/or
compartment 517, A portion of the heat generated by those computing devices 538 may be

conductively communicated and/or transferred to the air outside the embodiment.
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[B0703] FIG. 51 shows the sectional view of FIG. 50 from a perspective orientation. In this
perspective sectional view only the structural elements are included 1n the ifhustration, and all

water is omitted for the sake of clarity.

[60704] Witlun the outer cvlindrical wall or casing 503 15 an inertial water tube 526, The
mertial water tube has an approximately cvlindrical bottom portion 539, a middle
approximaiely frusto-conical portion 526, and an approximately cyhindrical upper portion
540. At av upper end of the upper cylindrical portion 340 of the inertial water tube arc a
plurality of apertures 529 through which water that rises high enough within the merntial water

tube 1s ejected, and/or flows, into the water reservoir 507.

[B0705] In addition to the cffluent pipe 523 through which water from water reservoir 507
flows back into the body of water on which the embodiment floats, a pair of lateral effluent
pipes, .z, 525, allow water from the water reservoir 507 to flow back mto the body of water
on which the embodiment floats generating thrust in the process. When a stopper or plug,
e.g., 541, 18 in s lowered and/or closed position (3.e., as itlustrated by plug 541 10 FIG. 513,
then water from the water reservoir is prevented from flowing into and/or through the
respective lateral effluent pipe, ¢.g., 525, However, when a stopper or plug is i st raised
and/or open position, and/or not mn a fully lowered and/or a fully closed position, then water

from the water reservoir is able to flow into and through the respective lateral effluent pipe.

[36706] Between the walls of the inertial water tube 539/526/540 and the cuter cvlindrical
tube 503 is a hollow space 342, chamber, and/or cavity, in which water may be deposited

and/or trapped as water ballast.

{68767 FIG. 52 shows a side sectional view of the same embodiment of the current
disclosure that 1s illustrated i FIGS. 44-31, where the section 1s taken along the section line

52-52 specified m FiG. 48,

[B0788] Some of the water that rises far enough mside the inertial water tube 526 15 gjected
from, and/or spills into, the water reservoir 307 and is trapped there as a pool 330 of water
with substantial head pressure and gravitational potential energy relative to the surface 501 of
the body of water on which the embodiment floats. Water 530 inside the water reservoir 507
returns, and/or flows back, to the body of water 301 through three effiuent pipes 520, 323,
and 525 Water continuously flows from the water reservoir 507 through a centermost

cffluent pipe 523 within which it engages, energizes, and tends to cause to rotate a water
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turbine 532 positioned therein. The water turbine 532 1n turn rotates a turbine shaft (533 in
FiG. 50} that then rotates the rotor, or some other component, of an operatively connected

generator 511, thereby causing the generator to generate electrical energy.

168709 Water can flow out of the water reservoir 507 through two additional efflucnt pipes
520 and 523 1f and when respective pipe stoppers or plugs 343 and 541 are ratsed from their
respective upper effluent pipe mouths 544 and 545, In the embodiment configuration
tHustrated in FIG. 52, stopper 543 is raised and thereby separated from its respective and/or
corresponding upper effluent pipe mouth 544, thereby permitiing water 530 from the water
reservoir 507 to flow through pipe 520 back into the body of water 501 on which the
embodiment floats, and to thereby generate thrust that tends to propel the embodiment
forward {i.¢., into the page with respect to the embodiment configuration and orientation
iHustrated i FHG. 523, In the embodiment contiguration ltustrated n FIG. 52, stopper 541 is
fully lowered and its respective and/or corresponding upper effluent pipe mouth 545, is
therefore fullv obstructed, thereby preventing the eotry of water 530 from the reservoir 507

o pipe 525,

[68718] The section plane of the sectional view lustrated in FIG. 52 passes through, and
removes from view, the lower effluent pipe discharge mouths of the centermost 523 and
lateral 520 and 525 cftluent pipes. For example, the illustrated end 5208 of lateral efftuent
pipe 5320 continues out of the page and toward the reader where water flowing through  exits

the effluent pipe and retumns to the body of water 501

[60711] FIG. 53 shows the sectional view of FIG. 52 from a perspective onentation. In this
perspective sectional view only the structural elements arg included in the tlhistration, and all
water is omitted for the sake of clarity. The etfluent pipe 523 and the two lateral effluent
pipes 520 and 523 descend from the water rescrvoir 507 and exit the outer eylindrical tube
503 n an approximately horizontal onentation thereby creating approxamately parallel lateral
{forward) thrusts in response to the discharge of water from the water reservoir through those

cffluent pipes.

[68712] FIG. 54 shows a back-side sectional view of the same cmbodiment of the current
disclosure that is illustrated in FIGS. 44-33, where the section is taken along the section line

54-54 specified m FIGS. 48 and 49

[60713] FIG. 53 shows a side perspective view of an embodiment of the current disclosure.
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[60714] Embodiment 600 floats adjacent to the surface 601 of a body of water. And, when
in operation, cmbodiment 600 moves up and down in waves moving across the surface 601 of
the water on which tf floats, and ©f generates clectrical power from the rotation of a water
tarbine {not visible} positioned inside a turbine-generator assembly, compartment, and/or

housing 602

[B0715] A portion of the electrical power generated by the embodiment 15 used to energize
and/or operate a computer array (not visible and positioned within a chamber below and
adjacent to the turbine-generator assembly 602) and a phased array antenna 603, In one
embodiment, the computer array processes computational tasks that the embodiment 600
receives by radic signals transmitted 1o, and converted into electrical signals by, its phased
array antenna 603, or performs computational operations using input data that the
embodiment 600 receives by radio signals transmitied to, and converted into electrical signals
by, its phased array antenna 603. In one embodiment, the embodiment and/or its computers
retum computational results to a computer and/or computer network on land by radio-
encoded versions and/or analogues of those computational results transmitted to a remote
antenna, flving drone, balloon-suspended antenna/transceiver, satellite, or other receiver, by

its phased array antenna 603.

[68716] Embodiment 600 inchudes several fonctional and/or structural elements including,
but not limited to) a hollow flotation module 604/605 (having an approximately spherical-
cap~shaped lower flotation module surface 604 and an approximately spherical-cap~shaped
upper flotation modulde surface 605} a tube jacket wall 606, tube ballast {not visible, and
positioned inside a tube ballast void between the inertial water tube 623 and the tube jacket
walls 606/614}; a turbime-generator assembly 602; an air pump 607, a turbme ngress pipe
608, an efflucnt pipe 609; an cffluent pipe discharge mouth (not visible, and located in and/or
passing through, tube jacket wall 606); a phased array antenna 603, a phurality of radial
structural support fins 610; an inettial water tube (not visible, and located within hollow
flotation module 604/605 and tabe jacket wall 606, having an upper mouth at its top and a
fower mouth at 1ts bottom, and from which wave-induced ciections of water enter into, and
are stored within, hollow fotation module 604/603), a pressure-relict tube 611, and several

other elements that will be identified and discussed i subseguent figures.
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[66717] Radial structural support fins 610 are connected to hollow flotation modale
604/605, and tube jacket walls 606/614, and provide structural sapport to tube jacket walls

606/614 {and to the mertial water tube contained therein).

[60718] Hollow flotation module 604/605 is a broad, and/or large-diameter, upper structural
component of the embodiment, and has an approxamately spherical or ellipsoidal curvature,

with an approximately spherical bottom surface 604.

[3671%] Hollow Hotation module 604/605 is substantially hollow and its walls are
substantially hermetically sealed with the exception the mertial water tube (not visible},
concentrically enclosed nside of tubce jacket 606/6 14, 1s fluidly connected to the body of
water 501 on which the embodiment floats. As shown and described in detail 1n subsequent
figures, the mertial water tube {not visible) creates a passageway between the water below the
cmbodiment (below the fower mouth (not visible) of the inertial water tube) and the intenior
of the hollow flotation module 604/605, and enables water to be “pumped” into the hollow
mterior of the hollow flotation module, when wave-induced oscillations of the water within
the inertial water tube achicve sufficient energy, height, and/or momentum to escape and/or

10 be gjected by the upper mouth of the mertial water tube.

[B8726] Between the wall of the inertial water tube (not visible) and the wall of the tube
jacket 606 1s a substantially hollow, preferably nigid, enclosure that is concentric with the
mnertial water tiube (not visible) and substantially traps, encloses, and/or holds, therein a
volume of water {¢.g. scawater}, 1.2, a tube ballast, adjacent to a bottom portion of the inertial
water tube (not visible), thereby providing additional mass (inertia) to the embodiment
without sabstantially adding to tts wet weight (i.e., the weight of the embodiment when dry
and/or free of any water less the weight of the water displaced by the embodiment’s dry
portions). fn some embodiments, a part of the tube ballast consists of and/or contains an
additional volume of material denser than water, ¢.g. rock, 1ron, steel, aggregate stone or

gravel, or concrete, in order to provide additional hydrostatic stability to the embodiment.

[60721] When in operation, the up and down motions of the embodiment due to the motion
of waves acting on and/or against the embodiment cause water in the embodiment’s inertial
water tube (not visible and substantially inside the tube jacket 606/614) to periodically and/or
occasionally be forced npward, and to be ejected into the hollow mterior of flotation module

604/6035. Thas pertodic pumping of water, from the body of water 681 on which the
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embodiment floats, 1nto the mtenor of the hollow flotation modele 604/603 via the mertial
water tube tends to raise and/or increase the average pressure of the water and gas 1nside the
hollow flotation module. When the pressure of the air and water trapped mside the hollow
flotation module is sufficiently great, then water trapped, cached, and/or stored, within the
mtertor of the hollow flotation module 604/605 tends to rise up from the interior of the
hollow flotation module through turbine ingress pipe 608 and thercthrough to flow into
turbine generator assernbly 602, where it tends to flow through, and/or to cause the rotation
of, a water turbine therein (not visible). And, having passed through, and imparted energy to,
the water turbine, the risen water then tends to flow downwardly through turbime efflucnt
pipe 609 and emerge from ¢ffluent pipe discharge mouth (not visible; penetrates through the

tabe jacket wall 606} into the body of water 601.

[66722] The thrust generated by the exit of water from the effluent pipe discharge mouth
{not visibie} and into the body 601 of water causes the embodiment to move through the body

of water 601 n a direction substantially opposite that of the water outflow and/or discharge.

166723 An embodiment of the present disclosure includes, incorporates, and/or atilizes,
“steering clements” mcluding, but not hnuted to, multiple effluent pipe discharge mouths
{whose relative flow magnitudes can be controlled and/or adjusted ¢.g. using a valve and/or
using variations in the torque of an operationally connected water turbine}, and a pair of
rudders. The embodiment can utilize its steering clements to propel and steer the embodument
in a specific direction, and/or to a specific location. In a similar embodiment, an electrical
control system controls the steering clements in order to maintain and/or adjust the position
of the cmbodiment in response to clectromagnetically encoded signals and/or instructions

received by a phased array antenna.

[68724] The embodiment’s turbine~-generator assembly 602, computer chamber (not
visible), and air pump 607, are all contained on and/or within a removable spar module 612
which incorporates pad eyes, ¢.g., 613, that facilitate the placement and/or removal of the
removable spar module 612 by a ship crane or aucrafi, ¢.g. for servicing or replaceraent. In
some embodiments, the removable spar module’s removal 1s himited or prevented by an
clectronically controlied locking mechanism. In some embodiments, the electronically
controlled locking mechanism s controlled by a computer that receives electromagnetically
encoded 1nstructions via the respective embodiments’ phased array antennas, ¢ g. signals that

are sent from a land-based control center or a maintenance vessel 1o unlock the removable
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spar module at a time corresponding to the presence of said maintenance vessel in the vicinity

of the embodiment.

166725] In the embodiment 600 illustrated 1o FIG. 35, the vohume of water enclosed and/or
cutrained by the tube jacket 606/614 wall, and/or within the tube ballast void 647, 15
substantially greater at a deeper portion 614 than at an upper portion 606. And, the flow-
normal and/or horizontal cross section of the tube ballast is substantially greater at a degper

portion 614 of the tube jacket than at an upper portion 606,

136726] In some embodiments, the horizontal diameter of hollow flotation modufe 604/605
may be 30 meters, 40 meters, 50 meters, 60 meters, or 70 meters. In some emboduents, the
vertical height of the embodiment, from the top of hollow flotation module 603 (e.g. at the

turbing-generator assembly 602), to the lower mouth 619 of the mertial water tube, may be

136727] In some embodiments, a duferent type of antenna, 1. ¢, other than a phased array,
and/or a different means of transnutting and/or receiving coded signals, coraputational tasks,
and/or other forms and/or tvpes of data, 15 used in place or, or in addition to, a phased array

antenna. For instance, a dipole antenna or a satellite dish may be used.

[36728] FIG. 56 shows a lefi-side view of the same embodiment of the carrent disclosure

that is illustrated in FIG. 35,

[88729] Turbine-generator assembly 602 includes a generator 615 that is operatively

connected to the water turbine (not visible) inside the turbine-generator assembly 602,

{66730 Water from within the hollow flotation module 604/605 flows up and mto the
turbine-generator assembly 602 through mmgress pipe 608, and mmparts energy to the water
nurbine therein (not visible) and causes it to rotate. Water discharged from the water turbine
flows out of the turbinc-gencrator assembly 602 through cffluent pipe 609 and thereafter exits
through effluent pipe discharge mouth 616, thereby leaving the embodiment 600 and entering
the body of water 601 on which the embodiment floats, and thereby tending to generate thrast
that tends to move the embodiment 600 1n a “forward” direction (1.¢., to the left in the
embodiment configuration and/or orientation ilustrated in FIG. 56}, An adjustable rudder
617 18 controlled and/or adjusted by an embodiment control aystem (not shown}. The radder

617 enables that embodiment control system to steer the embodiment so as to follow a
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specified and/or desirable course, e.g., such as a course and/or a destination specified in a
message and/or insteuction received via a radio signal captured by the embodiment’s phased

array antenna 503,

[66731] As the embodiment 600 moves up and down n response to waves passing across
the surface 601 of the body of water on which the embodiment floats, water enters and leaves
618 a lower mouth and/or aperture 619 in the inertial water tube (not visible and nside, and

substantially coaxial with, the tube jacket 606/614}.

[36732] Hthe pressure of the air and/or water within the hollow flotation module 604/605
cxceeds a threshold pressure, then pressurized water from within the hollow flotation module
will fend to be eiected 620 from an upper mouth and/or aperture in 3 pressare-relicf pipe 611
thereby relieving and/or reducing that pressure, and potentially preventing damage to the
crabodiment that might otherwise result from an excessive pressure within the hollow

flotation module.

[669733] FIG. 537 shows a top~-down view of the same embodiment of the current disclosure

that 1s tlustrated in FIGS. 533 and 36.

[06734] The mdividual dipole antennas of which the embodiment’s phased array antenna
603 1s comprised are vistble on a top sarface of the hollow flotation module 605, Each
individual antenna clement 621 {o.g.. cach dipole antenna} of the phased array antenna 603 is
mounted to a mounting plate 622 which secures 1t to the hollow flotation module 603. Phased
array antenna 603 enables electromagnetically encoded transmissions o be sent from, and

recetved by, the embodiment to remote antennas, ¢.g. the antenna(s) of a satellite.

[36735] The mdividual antenna elements, ¢.g., 621, of the phased array antenna 603 arc
arcanged radially around the embodiment’s condral removable spar module 612, The phased
array antenna 603, the removable spar module 612, the hollow flotation module 603, and the
mertial water tube {(not visible), share, at least to an approximate degree, a common flow-
normal and/or vertical longitudinal axis (i.¢., normal to the page and at the approximate
center of the circular perimeter 600 of the embodiment with respect to the orieutation of the

embodiment tHustrated n FIG. 57).

[68736] The air pump 607, when activated, pumps pressurized air into the mtenor of the

hollow fiotation modele 603 through air pipe 623, Air pump 607 can be used to increase the
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mass and/or pressure of air inside the interior chamber, and/or enclosure, of the embodiment
600, Air pump 607 can be powered, at least in part, by electricity generated by turbine-
generator assembly 602, clectricity generated by a solar panel {not shown). and/or it can be
directly mechanically driven by the rotating water turbine of turbine-gencerator assembly 602,

or by any other means, mechanism, and/or source of clectrical power.

[60737] Pressurized water from within hollow flotation module 605 is forced up, as a
consequence of 1ts pressure, through turbine ingress pipe 608 whereupon it flows through,
engages, and causes to tum, a water turbine (not visible} inside tarbine-generator assernbly
602, which, 10 turn, causes the rotor of an operatively connected generator 615 {o tum,
thercby generating electrical power in response to the passage of water through the water
turbine. Efffucnt from the water turbine flows out of the turbinc-gencrator assembly 602
throngh effluent pipe 624. Water flowing out of the water turbine through effluent pipe 624
flows down and tivio a heat-exchanging, and/or heat-absorbing, cooling chanyber (not visible}
located within the removable spar module 612 and positioned directly beneath the upper wall
of the removable spar module and the turbine-generator assembly 602 thereon. After flowing
through the cooling chamber, the water turbine effluent flows up and mto effluent pipe 609,
and thercthrough down to effluent pipe discharge mowth (616 m FIG. 56} where it enters the
body of water 601 on which the embodiment floats, thereby generating thrust that tends to

propel the embodiment across the surface of the water on which the embodiment floats.

[30738] FIG. 58 shows a nght-side view of the same embodiment of the current disclosure

that 1s iHlustrated in FIGS. §5-57.

[B8739] FI{. 59 shows a back-side view of the same embodiment of the current disclosure

that is tllustrated in FIGS. 55-38.

[36748] FIG. 60 shows a right-side sectional view of the same embodiment of the current
disclosure that is ilfostrated 1o FIGS. 55-39, where the section is taken along the section line

60-60 specitied m FIG. 57,

[68741] As the embodiment moves up and down 1o response to the passage of waves across
the surface 601 of the body of water on which the embodiment floats, water moves 618 in
and out of a lower mouth 619 of the embodiment’s mertial water tube 625, The water inside
inertial water tube 625, as well as the upper surface 626 of that water, moves 627 up and

down in response to the passage of waves at, around, and/or beneath, the embodiment.
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Occasionally, the serface 626 of the water inside the water tube 625 rises so ligh, and/or with
such speed, momentum, and/or kinetic energy, that if escapes an upper mouth 628 of the
mertial water tube 625 and collides with a water diverter 644 and is diverted 630 laterally
such that it tends to fall into the hollow 631, and/or nterior space, enclosure, and/or chamber,
within the hollow flotation module 604/603, thercby adding water to a water reservoir and/or

pool 632 of water therein.

[08742] Incrtial water tube 623 is a substantially cylindrical tube and 1s concentric and/or
coaxial with both the cvlindrical tube ballast wall 606 and the oblong tube ballast wall 614,
Inertial water tube 625 passes vertically through, and/or within, the center of tube ballast
jacket 606/614. Inertial water tube 625 is open to the body of water 601 on which the
embodunent floats at lower mouth 619, such that the intenor of nertial water tube 625
communicates with the water outside (e.g. below) the embodiment, and water can pass freely

618 into (upwardly} and out from {downwardly) inertial water tube 623 via lower mouth 619

[36743] As a consequence of the gjection of water from the upper mouth 628 of inertial
water tube 625, and its subsequent addition to the interior hollow, chamber, and/or enclosure
631 of the hollow flotation module, and/or the addition of pressurized air to the interior
hollow, chamber, and/or enclosure 631 by air pump 607, and/or the addition of both, the
pressure of both the air (occupying the upper portion of the holiow flotation module’s interior
hollow, chamber, and/or enclosure 631 that lics above the surface 632 of the pool of water
therein) and the water 632 within that hollow, chamber, and/or enclosure 631, The pressure
of the water 632 causes water to flow 633 into, and up through, the lower mouth 634 of that
portion 635 of the turbine 1ugress pipe 608 that 1s connected, via pipe coupler 636, to that
portion 608 of the turbine ingress pipe that is directly connected to turbine-generator
assembly 602, The water flowing up through turbine ingress pipe 635/608 flows nto, onto,

and/or through, water turbine 651 therchy tending to cause that turbine to rotate.

[36744] Hollow flotation module 604/605 contains a hollow, chamber, enclosure, vessel,
and/or vord 631 that can contain quantitics of water 632 and/or air (above the water 532) at
various pressures, including pressures signmficantly elevated from atmospheric pressure.
Hollow flotation modude vord 631 has a top miterior surface defined by the upper hollow
flotation module wall 603, and a bottom mterior surface defined by the lower hollow flotation

module wall 604 of the flotation module.
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[606745] Following its passage through water tarbine 651, the water that reached the water
turbing via turbine ingress pipe 635/608 flows out of the turbine-gencrator assembly through
cffiuent pipe 624 and therethrough down and 1nto a water cooling chamber 637 where it will
tend to absorb at least a portion of the heat generated by computers, batteries, power
converters, radio transceivers, phased-array controllers, and other electronic and/or elecirical
components and/or circuits 638, that arc positioned, affixed, mounted, and/or protected,

within computer chamber 639,

[68746]  After its passage through the water cooling chamber 637, the water that reached and
flowed through the water turbine 651 via ingress pipe 635/608 flows out through the upper
portion 609 of the efffuent pipe, and then, via pipe coupler 540, through the lower portion
641 of that effluent pipe, affer which 1t exits 642 the pipe via effluent pipe discharge mouth
616, thereby generating thrust in a direction opposite that of ifs exit flow. Radder 617 allows
an embodiment navigational control system (oot shown) to direct the motion of the
crabodiment 600 across the surface 601 of the body of water on which the embodunent floats
thereby steering the embodiment along a desirable and/or specified course, and/orto a

desirable and/or specified destination.

[66747] Turbine-generator assembly 602, efflucnt pipe 624, the upper portion 608 of the

ingress pipe, the upper portion 609 of the effluent pipe, air pump 607, water cooling chamber
637, and computer chamber 639 {and the coraputers 638 and other clectrical circuiis therein),
are attached to, and/or incorporated within, removable spar module 612, And, removable spar

module 612 13 positioned within and removably attached to removable spar enclosure 640.

[60748] If and when movable pipe connectors 636 and 640 are loosened, moved, and/or
removed, the upper portions 608 and 609, of the respective ingress and effluent pipes, can be
scparated from their respective complementary lower pipe portions and/or segments 635 and
641 thereby permuiting those respective upper and lower pipe portions to be separated.
Sumilardy, althoogh not visible in the illustration of FIG. 60, a movable and/or removable pipe
connector permits the separation of upper and lower portions of pipe 623 that connects air
pump 607 to the mterior void of hollow flotation module 604/605. After the upper pipe
portions are disconnected from their complementary lower pipe portions through the removal
of the respective pipe connectors, removable spar module 612 may be separated and/or

removed from its complementary removable spar enelosure 643,
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[60749] Aside from the rudder 617, and its associated mechanical components and/or
systems, all of the moving {¢.g., bearings} and electronic components of the embodiment 600
are incorporated within removable spar module 612, Thus, it any of those respective moving
and electronic components fail, the damaged and/or non-fanctional removable spar module
612 may be replaced with an operational one. A pair of pad eyes (613 in FIG. 57) facilitate
the lifting, moverent, and placement {or replacement), of a removable spar reodule, such as

by a crane on an adjacent ship, or a helicopter.

{68756 In normal operation, removable spar module 612 18 locked mside its
complementary removable spar enclosure 643 by an electronic locking mechanism that can
be locked and unlocked by coded radio signals received by the embodiment’s phased array

antenng 603.

[B8751] A bottorn surface 644 of the removable spar enclosure 643 creates a water diverter,
That bottom surface 644 has an approximately conical shape and tends to laterally divert 630

water that is gjected from the upper mouth 628 of water tube 625,

[68752] The mertial water tube 625 of the embodiment iHustrated in FI1G. 60 has three
geometnically distinct segments, sections, or porfions. A bo#tom-most portion 625 1s
approximately cylindrical. A nuddle portion 645 is tapered and/or approxmmately frusto-
comical. And, an upper-most portion 646 of the inertial water tube 13, like the bottom-most
portion 625, approxaimately cylindrical. However, the diameter, width, and/or flow-normal
cross-sectional arca, of the upper-most portion is less than that of the bottom-most portion

625,

[B8753] Inertial water tube 6235 is defined by three continuous and mutually interconnected
sections: a lower cyhindrical section 625, a middie frustoconical section 645, and an upper
cylindrical section 646. Lower cylindrical section 625 rises from lower mouth 619 up through
the region about which is stored, entrained, and/or positioned, tube ballast 647, and through

the bottom portion of flotation module 604,

[68754] When the embodiment 600 1s n operation, and waves pass under and/or collide
with the embodiment, water tends to move up and down within the mertial water tube 625,
Water moving upward within and/or through lower cylindrical section 625 tends to
accelerate, and/or to be accelerated, within the muddie frustoconical section 6435, and

thereafter to move upward through the upper cyhindrical section 646. Water that reaches the
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top of the upper cyvhindrical section 628 and has remaining upward velocity can leave water
tithe 646, and/or be cjected from 1t, whercupon it wil] tend to be laterally diverted by water
diverier 644, so that it is deposited in the hollow, chamber, enclosure, vessel, and/or void 631
of hollow flotation module 604/605, whercupon it becomes “trapped” and tvpically cannot

casily cnter, and/or flow down, upper cylindrical section 628.

[60755] Countinued wave action at and/or against the embodiment 600 can canse water to be
periodically, occasionally, frequently, and/or somewhat regularly, pumped into interior
enclosure 631, and to thereby be added to the reservoir 632 of water therein, which will tend
to progressively, incrementally, and/or somewhat contingally, raise the interior waterding 632
of the water deposited within the hollow flotation module 604/605. At the same time, the air
or gas that 1s trapped with and/or alongside the water inside the hollow, chamber, enclosure,
vessel, and/or void 631 is pressurized and compressed when water 1s added to the enclosure
631. As this air or gas is compressed, the pressure of the water in the enclosure also tends to
be increased. At some point, as more and more water is added to the enclosure 631, and the
pressure of the air and water within that enclosure 631 continues increasing, the pressure
becomes sufficient to foree water from the pool 632 into 633 the lower mowuth 634 of the
turbine ingress pipe, and up the turbine ingress pipe 635, to the point that & reaches and flows
throngh the water turbine 651 within the turbine-generator asserobly 602, Water flowing out
of, and/or away from, the water tarbine 651 through efflacnt pipe 609/641 tends to pull water

up through turbine ingress pipe 608/635, and through the water turbine 651

[387S6] At the same time that water s added to the mterior enclosure 631, tending to cause
the pressure of the air and water withan enclosure 631 to ncrease, the average density of the
embodument 600 tends to wnerease, thereby tending to cause the device to sit lower n the
water which tends to reduce the effective and/or net head pressure required to drive water
through the water turbine and back to the body of water 601 on which the embodiment floats,

thereby tending to increase the rate at which water is evacuated from the embodiment.

1667871 The shape. dimensions, design, and/or geometrical configuration, of the inertial
water fube is arbitrary and inertial water tubes with other shapes, dimensions, designs, and/or

configurations are included within the scope of the present disclosure.
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[60758] While the embodiment 600 thustrated i FIGS. 53-60 has a single inertial water
tube, embodiments including and/or incorporating two or more inertial water tubes are

mncluded within the scope of the present disclosure.

[6675%] While the embodiment 600 Hhustrated in FIGS. 55-60 has a frusto-conical tapered
portion and/or constriction within its inertial water tube, embodiments including,
incorporating, and/or utifizing, one or more inertial water tubes charactenized by tapered
portions and/or constrictions that are not frusto-conical, ¢.g., having smooth, approximately

hour-glass or mverted-wine-glass shaped tapers, are included within the scope of the present

disclosure.

(68768 While the embodiment 600 ilhustrated in FIGS. 55-60 has an inertial water tube 625
compnsed of three portions distinguished by differing geometrical shapes, patterns,
configurations, and/or designs, embodiments including, incorporating, and/or uvtilizing, onc or
more mertial water tubes comprised of one, two, four, or more, such portions are included

within the scope of the present disclosure.

[68761] While the embodiment 600 Hlustrated in FIGS. 55-60 has an inertial water tube

625 comprised of a tapered and/or constricted portion 645 positioned between adjoining,
adjacent, and/or connected cylindrical portions, embodiments mcluding, incorporating, and/or
utilizing, one or more inertial water tubes comprised of a tapered and/or constricted portion
connected only to a bottom cylmdrical portion, i.¢., and omitting an epper cyvhindrical portion
646, such that the mouth 628 through which water is ¢jected is the upper mouth of the tapered

and/or constricted portion, are included within the scope of the present disclosure.

(687621 While the erobodiment 600 tlustrated 1 FIGS, 55-60 has an inertial water tube 625
comprised of a tapered and/or constricted portion 6435 positioned between adjoining, adjacent,
and/or connected cvlindrical portions, embodiments including, incorporating, and/or utifizing,
one or more nertial water tubes comprised of a tapered and/or constricted portion connected
only to an upper cyhndrical portion, 1.¢., and omitting a lower cylindnical portion 625, such
that the mouth 619 through which water Hlows from into and out of the inertial water tube is
the lower mouth of the tapered and/or constricted portion, are included within the scope of

the present disclosure.

1697631 Whie the embodiment 600 ilhustrated in FIGS. 55-60 has an inertial water tube 6235

comprised of a tapered and/or constricted portion 645 positioned between adjoining, adjacent,
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and/or connected cylindrical portions, embodiments inchuding, incorporating, and/or utilizing,
one or more inertial water tubes that are tapered along their entirety, .o, omitting both upper
646 and lower 6235 cylindrical portions such that the mouths 628 and 619 through which
water flows into and out of the tube are the upper and lower mouths, respectively, of the
tapered portion of the inertial water tube, are included within the scope of the present

disclosure.

[68764] The water reservoir 632 occupies a lower portion of the hollow chamber 631 within
the fiotation module 604/605. However, that water reservoir extends down and surrounds the
sides of the water tube 625 by occupying a space, chamber, and/or void, 1.¢., the tube ballast
void 647, positioned and/or located between the wall of the bottom-most portion 625 of the
inertial water tube and the wall of the surrounding and/or cireumferential water tube jacket
606/614. The water 647 between the inertial water tube 625 and the tube jacket 606/614 13
effectively tube ballast (i.¢., ballast positioned adjacent o the inertial water tube 625} The
tube ballast chamaber 647 is contiguous and fluidly-connected to the water reservoir 632 and

to the entire hollow chamber 631 within the flotation module 604/605.

[68765] A different embodiment of the present disclosure similar to the one ilustrated in
FIGS. 535-60 also contains, mcludes, and/or imcorporates, a tube ballast 647 comprised of
water that is positioned, entrained, captured, and/or stored, between the inertial water tube
625 and the tube jacket 506/614. However, the space. chamber, vessel, container, and/or
volume, contaiming the tube ballast 647 of this embodiment 18 not contiguous nor fhadlv-
connected to the water reservoir 632 nor to the entire hollow chamber 631, because in this
cotbodiment {unlike the one tlustrated in FIGS. 55-60), an mmpermeable barder separates the

tube ballast from the hollow chamber 631,

[B8766] Tube ballast 647 is located at the bottorn portion of the embodiment 600 and 1s
defined and/or constrained by walls 614/606 that are ngidly and concentrically attached to
the outer circumference of the embodiment’s inertial water tube 623 that passes vertically
mside of it. The tube ballast walls 614 of tube ballast 647 have a curved and/or convex
exterior shape. The horizontal cross-sectional area of tube ballast 647 1s greatest at a vertical
position that falls within the lower half of the embodiment (.e. a vertical position located
beneath the vertical midpoint of the embodiment). In a similar embodiment of the present
disclosure, the horizontal cross-sectional arca of tube ballast 647 is greatest at a vertical

position that falls within the lower third of the embodiment. The scope of the present
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disclosure includes tube baliast chambers of any size, shape, relative position on the

cmbodiment, and/or design.

1668767 Adiacent to a lower end of the mertial water tube 625, within a bottom portion of
the tube ballast chamber 647, 1s a weight 648 and/or negatively buoyant material {¢.g., rocks,
sand, metallic objects, and/or other aggregate materials) that also serves as ballast for the

embodiment 600.

[36768] Tube ballast wall 606/614 includes, creates, and/or comprises, a hollow container
that serves as a jacket and/or wall that surrounds inertial water tube 625, especially but not
cxclusively jacketing a bottom portion of incrtial water tube 625, Tube ballast wall 606/614
encloses and substantially constrains a large volume of water 647, “fixing” that water’s
vertical position relative to water tube 625 and therefore effectively adding the mass of that
enclosed water to the mass of the crbodiment. Tube ballast wall 614 defines a shape that
corresponds to an clongated torus, whose central axis is nominally oriented vertically, with
thin bottom annulas near 619, thin top annulus near 606, and bulbous center region near 614,
50 as to pass through the water with minimal drag (while providing the desired inertial ballast

at the desired position along the mertial water tube).

(68769 While the erabodiment 600 tlustrated 1 FIGS. 55-60 has a tube ballast charaber
647 characterized by a narrower upper portion 606 and a wider, .., bulging, and/or convex,
lower portion 614, embodiments inclading, incorporating, and/or utilizing, tube ballast

chambers of different shapes, dimensions, designs, and/or geometrical configurations are also

meluded within the scope of the present disclosure,

(687761 While the embodiment 600 tlustrated v FIGS. 55-60 has a single tube ballast
chamber 647, embodiments inchuding, imcorporating, and/or utihizing, two or more tube
ballast chambers, ¢.g.. distributed across multiple ballast tubes adjacent to the water tube 625,
distributed vertically across a single ballast tube, distributed circumferentially about a single

ballast tube, are also included within the scope of the present disclosure.

(687711 While the embodiment 600 tlustrated i FIGS. 55-60 has a tube ballast charober
647 that is flurdlv-connected to both the water reservoir 632 and hollow flotation module
chamber 631, cmbodiments mehuding, incorporating, and/or utithizing, one or more tube

ballast chambers that are separated from, and not contiguous with, nor fluidly-connected to,
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the interior chambers of their respective hollow flotation modules, nor to water reservoirs

therein, are also included within the scope of the present disclosure.

1667721 While the embodiment 600 ithustrated in FIGS. 55-60 has a tube ballast chamber
647 that exerts a consistent, if not constant, inertial resistance to an acceleration of the
embodiment 600, embodiments including, incorporating, and/or utilizing, tube ballast
chambers through which water may, e.g., if 50 actuated, be allowed to move with relative
freedos 1o and out of the ballast charaber, thereby effectively reducing, 1f not eluninating,
the imertial resistance of the water therein to accelerations of the embodiment are also

ncluded within the scope of the present disclosure.

[68773] While the embodiment 600 ithustrated in FIGS. 53-60 has negatively-buoyant, t.¢.,
supplemental, ballast 648 affixed to, within, and/or near, a lower portion of the inertial water
tuhe 6235 and/or tube jacket 614, adjacent to, and/or at the bottom of, tube ballast void 647,
embodiments inclading, incorporating, and/or viilizing, negatively-buovant ballast positioned
at other locations relative to the respective hollow flotation modules and/or inertial water
tubes, as well as embodiments that have no such negatively-buovant ballast, are also included
within the scope of the present disclosure. The incorporation of negatively-buovant ballast, its
distribution within an embodiment, and/or the amount, weight, and/or mass of such ballast, is
subject to many configurations, designs, and/or stractures, and all such vanations are

included within the scope of the present disclosure.

166774} Lower flotation module surface and/or wall 604 provides “permanent buoyaney” to
the embodiment because it s thickened relative to the upper flotation module surface and/or
wall 605 and either 1s made of a low-density material or contains hemmetically sealed voids
containing gas or a fow-density material like closed-cel] foam, in either case decreasing the
average density of the embodiment. For instance, bottom flotation module surface and/or wall
604 might be made of closed cell foam. Or, bottom flotation module surface and/or wall 604
might include sealed bulkhead-separated compartments containing atr, nitrogen, and/or other
gases. In other words, bottorm flotation module surface and/or wall 604 has an average
density lower than that of water, and therefore contnbutes to an overall positive buoyancy of
the embodiment. Other similar embodiments of the present disclosure mclude, mcorporate,
and/or utilize, permancnt buoyancy that is located elsewhere on and/or in the crabodiment.
Some emboduments of the present disclosure include, incorporate, and/or utilize, a buovant

cladding or jacket around nertial water tube 625, especially around its middle frustoconical
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section 643, Some embodiments of the present disclosure have no structures, components,
clements, features, and/or parts, that provide the respective embodiments with permanent

buovancy. These ernbodiments achieve positive buoyancy, and remain floating, as a result
and/or consequence of, the air and/or other gas trapped, and/or forming a “bubble”, within

hollow flotation module chamber 631,

[68775] The hollow flotation module 604 meorporates permanent buoyancy in the form of a
matenal, structure, chamber, module, space, volume, and/or clement, 549 from which water
1s fargely, substantially, and/or completely, excluded. The illustrated embodiment 600
mncludes a voluome 649 conformal (o a botiom surface of the hollow flotation module 604

wherein water is substantially excluded.

[60776] The shape, dimensions, design, position, distribution within the embodiment,
geometrical configuration, relative volume, absolute volume, and/or material(s) through
which water 1s excluded from a part, region, area, volume, and/or portion of an embodument
of the present disclosure, €.g., so as to create and/or establish a measure of permanent
buoyancy within the embodiment, may be achieved through, and/or by means of, many
possible embodiment configurations, as well as through, and/or by means of, many other
shapes, designs, relative and absolute volumes, and matenals, suitable to the exclusion of
water from at least a portion of an embodiment, and embodiments inchuding, incorporating,
and/or utilizing any and/or all such vanations are included within the scope of the present

disclosure.

[66777] Whle the embodiment 600 illustrated in FIGS. 35-60 has a single permanently
buovant air-filled chamber 649 comprised of bounding steel plates, embodiments inchuding,
incorporating, and/or utilizing permanently-buovyant clements comprised of closed-cell foam,
foam-filled chambers, etc., and all such vanations are mcluded within the scope of the

present disclosure.

[68778] Removable spar enclosure 643 18 structurally stabilized, at least in part, by four
approximaiely horizontal struts, e.g., 650, that rigidly connect it to the wall of the hollow
flotation module 604/603, ¢.g., that connect if to the reinforced scam between hollow

flotation module portions 604 and 605,

(69779 Embodiments including, mcorporating, and/or utilizing, any number, geometry,

design, configuration, strength, thickness, type, material composition, ete., of strengthening



WO 2021/168125 PCT/US2021/018596
131

struts, stringers, and/or other structural reinforcements, used to stabilize an embodiment’s
removable spar enclosure and/or water diverter are included within the scope of the present

disclosure.

[60788] Co-located with the turbine-gencrator assembly 602 15 an array 638 of computers
and/or other electronic components and/or circints. Computer array 638 18 located in a
hermetically sealed computer contaer and/or chamber 639 and the computers andfor other
clectronic components and/or circuits within the computer array 638 are energized, at least in

part, by electrical power generated by the embodiment and/or s generator 651,

1686781] Computer array 638 consists of computer chips (CPUs, GPUs, ASICs, or other
similar chips) and other computer components at least some of which are bathed in a heat
exchange fluid that bas low electrical conductivity and tends to boil at a termperature
corresponding to an operating temperature of the computer chups. This heat exchange flmd
tends 1o n1se as a gas to the top of the hermetically sealed computer chamber 639 when the
computer array 1s in operation. A heat exchange surface at the top of hermetically sealed
computer chamber 639 allows heat from the heat exchange fluid to be transferred to water
that has traveled up turbine ingress pipe 635/608 and into and/or through cooling chamber
637. Accordingly the water moved by the embodiment to the turbine-generator assembly 602
is used, ndirectly, to cood the computer chips of the computer array 638, viathe
intermediation of a phase~changing boiling heat exchange fluid in the hermetically sealed
computer chamber 639. After receiving heat from the heat exchange fluid through the heat
exchange surface that separates the computer chamber 639 from the cooling chamber 637, the
water in the cooling chamber 637 flows through efflucot pipe 609/641 and thuough offluent
pipe discharge mouth 616, By this mechantism, beat generated by the erobodiment’s computer
chips and other computer components is indirectly and/or passively discharged mto the body

of water 601 on which the embodiment floats.

[36782] Inthe embodiment illustrated in FIG. 60, the computer chamber 639 and the
cooling chamber 637 are located at a top portion of the crabodiment, but this is not essential.
The computer chamber 639 and the cooling chamber 637 can be located at any location on
and/or in the embodiment, incloding 0 and/or at an interior middle portion {¢.g. adjacent to
nuddle frustoconical section 645}, a side portion {¢.g. adjacent to a side wall of the hollow
flotation module 504/603), or a bottom portion {¢.g. adjacent to a bottom wall of the flotation

module 604 or adjacent to the lower mouth 619 of the wertial water tube 625} Noris it
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cssential that the water to which heat is transferred is in a closed, and/or an enclosed, conduit,
¢.g., in a cooling chamber 637, near the turbine-gencrator assembly 602. For instance, in an
crabodiment of the present disclosure, a heat exchange surface of a coonling chamber (e g, for
the embodiment’s one or more computer chambers) is positioned inside the interior enclosure
631 of the embodiment’s hollow flotation module 604/605, and the water 632 inside that
interior enclosure 631 of the embodiment’s hollow flotation module 604/605 15 used to
remove and/or absorb heat from the boiling heat exchange fluid within the embodiment’s

computer chamber.

[36783] In an embodiment of the present disclosure, the heat exchange surface of a cooling
chamber (e.g., for the embodiment’s one or more computer chambers} is positioned at or
adjacent to an outer peripheral surface of the embodiment, and the water that 1s used to
remove heat from the boiling heat exchange fluid within the embodiment’s corputer

chamber is the water upon which the embodiment floats.

[36784] In an embodiment of the present disclosure, mertial water tube 625 is substantially
longer/taller than in the embodiment configuration illustrated 1n FIG. 60. Accordingly, the
distance between (1) the vertical location of maximal horizontal cross section of the hollow
flotation module 604/605 and (i1} the vertical location of maximal horizontal cross section of
the tube ballast 647 may be substantially longer than that shown here, and embodiments

any length of inertial water tube 625 are mcluded

including, incorporating, and/or utilizing,

within the scope of the current disclosure.

[68785] In the embodiment lustrated 1 FIGS. 55-60, a water turbing 651 15 located at an
upper, and/or top-most, position in the embodiment 600 at an intermediate position between
ingress and cffluent pipes. However, the scope of the current disclosure includes
crabodiments wherein a water turbine is placed at other posttions within the cmbodiment, and
at other relative positions along the paths across and/or over which water flows from one or
more chambers and/or water reservoirs instde the embodiment and back to the bodies of
water 601 on which those embodumnents float. For example, an embodunent of the present
disclosure has a water turbine positioned near the ¢ffluent pipe discharge mouth 616 of the
cffluent pipe 641. Another embodiment of the present disclosure has a water turbine

positioned near the entry aperture and/or mouth 634 of the ingress pipe 633,



WO 2021/168125 PCT/US2021/018596
133

[60786] In the embodiment dhustrated in FIGS. 55-60, the potential energy of the water
accumulated. trapped. captared, cached. and/or stored. within the pressurized reservoir 632 of
the interior chamber 631 of the hollow flotation module 604/605 s used to desalinate water.
The scope of the present disclosure inchides embodiments that utilize and/or transform a
substantial portion, and/or any portion, of the potential energy {(e.g., head pressure} generated
by the embodiments for thrust 1n order to propel a ship-like embodiment. The scope of the
present diselosure includes embodiments that utilize and/or transform the potential energy
{¢.g., head pressure) generated by the embodiments for other useful purposes and/or
applications, such as pumping pressurized water through effiuent filters and/or adsorbent

materials 50 as to capture and/or adsorb aseful minerals from that water.

[669787] In some embodunents of the present disclosure, computer array 638 meludes a
plurality of CPUs, GPUs, TPUs, FPGAs, and/or ASICs that can to compute cryptographic
hash values and/or other “proof of work™ values for cryptocurrency block chain blocks. There
are many methods, protocols, mechanisms, systems, and/or strategies, by which embodunents
of the present disclosure may execute, complete, and/or process, the computation of
cryptographic hash values and/or other “proof of work™ vahies for crvptocurrency block
chain blocks, and embodiments including, incorporating, and/or utilizing, any and/or all such
racthods, protocols, mechanisius, systems, and/or strategies are mncluded within the scope of

the current disclosure.

[30788] An embodiment of the present disclosure executes the following steps m order (o

compuote cryptographic hash values:

G0789] a. A plurality of cryvptocarrency transaction records are collected by a first computer

f
{c.z. a first land-based computer) {c.g. coliected from the global “Bitcoin” network).

136796] b A second computer {c.g. a second land-based computer} {which can be the same
computer as the first computer) computes a block header specification from the plurality of
cryptocurrency transaction records. For instance, the block header specification might include
a Merkde root, and/or a set of Merkle tree intermediate nodes, computed from the plarality of
cryptocurrency transaction records. The block header specification might include a
designation of a range of tumestarnp values, and/or a designation of a range of “nounce”
values, and/or a designation of a subset of possible permutations of Merkle tree intermediate

nodes, any of which separately (and/or all of which collectively) can designate a “parameter
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space” for the embodiment to “search™ in 1S attemipt to compute a valid “proof of work™
value {¢.g. a cryptographic hash value mecting the relevant constraints imposed and/or

specitied by the current “difficulty” level of the global Bitcomn network).

[66791] c. The second computer transmits the block header specification (associated, if

applicable, with one or more appropnate embodiment-specific IDs) to the embodiment.

[38792] d. The embodiment computes a block header from the block header specification.
For instance, it can compute a block header from the block header specification by randomly
choosing a value for a block header that is consistent with the constraints defined by the
block header specification. It can cycle sequentially through block headers consistent with
these constramts. It can afso and/or alternatively randomly select block headers consistent

with these constraints.
[36793] ¢ The embodiment calcudates a cryptographic hash value of the block header.

[60754] f The embodiment transmits the cryptographic hash, and/or the entire block header
from which the cryptographic hash was computed, to a third computer {¢.g. a third land-based
computer} (which can be the same as the first and/or the second computers). This
transmission can occur via radio or satellite, e.g., using the embodiment’s phased array

antenna.

[69793] When coordinating the crvptographic computational work of a plurality of such
cmbodiments, the sccond computer can calculate a commeon block header specification from
the plurality of cryptocurrency transaction records collected, collated, and/or processed, the
by the first computer. It can then divide the total range of potential cryvptographic hash values
by specifying sequential, contigacus, and/or segmented, ranges of timestamp vahues, “nonce”
values, and/or possible permutations of Merkle tree mtenmediate nodes, and transmit to cach
embodiment, and/or subset of embodiments, cooperatively searching for a crvptographic hash
value, as part of a larger group, set, and/or collective, of such cooperating embodiments, a
block header and/or computational task specification that will Himit the scarching of the
crmbodiment, and/or subset of embodiments, to a specified range of potential cryptographic
hash solutions, wherein optimally that range of potential solutions does not ovedap, and/or s
not redundant with, the ranges of potential solutions, searched, and/to be searched, by the

other embodiments, and/or subsets of embodiments.
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[60796] The range(s) andfor subset{s} of timestamp values, “nonce” values, and/or possible
permutations of Merkle tree mtermediate nodes, that an mstance of an embodiument wilf be
mstructed to search, and/or that arg sent to a given mstance of an embodiment, might be
chosen, ¢.g., by the sceond computer, an algorithm thereon, and/or a human operator,
according fo a “divide and conguer” scheme whereby a plurality of instances of embodimenis
are each given a different block header specification {or a block header specification at least
some parts of which are conditionalized on, parameterized on, limited in scope by and/or
narrowed with respect to, pre-designated embodiment-specific [Ds), cnabling the plurality of
instances o sinultancously and efficiently scarch different pasts of the “parameter space” of
valid block chain block headers, thereby avoiding, at least to a degree, redundancy. Such a
“block header specification”™ can also be referred to as a “partial block header specification”
because it typically does not include concrete, immutable, and/or final values for all
components of the black header, such as the nonce, timestamp, and/or Merkle root. Instead, it
may contain ranges, parameters, and/or mstructions, according to which the embodiment can
vary these aforementioned components {and/or other components of the block header) in
order to find and/or produce a block header whose cryptographic hash is vahid {¢.g. whose
numernical value is less than the relevant “target”) with reference to the relevant block cham

network’s corrent difficulty level.

[60787] In some variants of the aforementioned method, and/or with respect o some
cmbodiments of the present disclosure, the block header speeification transmitted to the
crabodiment includes a set of cryptocurrency transaction records and may not necessardly
mclude a Merkle root or a set of Merkle tree intermediate nodes. In these variants, the
embodiment itself computes the relevant Merkie root from the set of erypiocurtency
transaction records transmitied to it. In some vanants, and/or with respect to some
cmbodiments of the present disclosure, the embodiment is a node of the global Bitcoin

network and receives transaction records directly from computers comprising said network.
[06798] FIG. 61 shows a perspective view of the same sectional view illustrated i FIG. 60,

[B6799] FIG. 62 shows a night-side sectional view of the same embodiment of the current
disclosure that 15 illustrated in FIGS. 55-61, where the section is taken along the section line

62-62 specified in FIG. 57.
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[GO808] A pressure-relief pipe 611 releases water from the water reservoir 632 inside the
hollow flotation module 604/605 if and when the pressure of the air and water within the
hollow flotation module is sufficient to lift the upper surface 632 of the water withan the
pressure relief pipe to 3 height that exceeds the height of the upper mouth 653 of the
pressure-reiief pipe. In other wourds, the height of the upper mouth 653 of the relief pipe 611
deternunes the maximum pressure of atr and/or water that mayv be reached within the hollow
flotation module 604/605. Water from the water reservoir 632 enters the pressore relief pipe
611 through a lower mouth 6534, In some embodiments, the upper mouth 6353 s fitted with a
nozzle that can convert at least a portion of any water that escapes the pressure-relief pipe

611 mto an acrosolized spray of water {¢.g., of seawater).

[60881] Some embodiments of the present disclosure include, mcorporate, and/or utilize,
multiple pressure-relief pipes. Some embodiments of the present disclosure include,
incorporate, and/or utilize a prossure-relief pipe 611 possessing a larger diameter and/or flow-
normal cross-sectional area than that of the respective embodument’s turbine ingress pipe
635/608. Some embodiments of the present disclosure include, incorporate, and/or utilize a
pressure-relief pipe 611 possessing a smalier diameter and/or flow-normal cross-sectional
arca than that of the respective embodiment’s turbine ingress pipe 635/608. Some
cmbodiments of the present disclosure include, incorporate, and/or utilize, at least ong
pressure-relief pipe that 1s fitted with an aerosclization nozzle and at least one relief pipe 13
aot fitted with such a nozzle. An embodiment of the present disclosure includes, incorporates,
and/or utilizes, multiple relicf pipes and the upper mouth of one of the embodiment’s relict
pipes is at a higher vertical position and/or elevation than the upper mouth of a second of the

embodiment’s rehief pipes.

[608062] The height of the upper mouth 653 of the relief pipe 611, and the related maximal
pressure that may be achicved and/or maintained within a respective hollow flotation module
604/605, can be achicved, and/or 15 consistent, with many different embodiment
configurations, and embodiments that include, mcorporate, and/or utilize any and/or all such
configurations and variations are included within the scope of the present disclosure. Some
embodiments included within the scope of the present disclosure do not include a pressure
relief pipe, nor anv pressure relict mechanism, component, module, means, and/or system.
Such embodiments may regulate the pressure of the water reservoirs 632 within their hollow

flotation modules 604/605 by altering the torque and/or resistance of their respective water
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wurbines 651, e.g., reducing the resistive torgue of their respective water turbines so as to
reduce their impedance and/or obstraction of the outflow of pressurized water. Scme
crabodiments included within the scope of the present disclosure, include, incorporate,
utilize, and/or rely upon, alternate mechanisms, components, modules, means, and/or
systems, to provent the possibility of excessive pressure from developing and/or persisting
within their respective hollow flotation modules, ¢.g., such as with electrically actuated rehef
valves operated in conjunction with, and/or activated in response to, readmgs from pressure

sensors within the flotation modules.

[30803] Pressunzed air may be generated and/or produced by air pump 667 after which a
portion of that presserized air flows into the chamber, cavity, void, hollow, and/or interior
631, of the holiow flotation module 604/503, through an upper portion 655 and a lower
portion 623 of an air pressurization pipe. The upper and lower pipe portions 633 and 623 of
the air pressurization pipe are connected by pipe connector 656, which, if loosened, moved,
and/or removed, will facilitate the separation, removal, and/or replacement, of the removable

spar module 612 from its complementary removable spar enclosure 643,

[60884] The upper portion 646 of the inertial water tube is ngidly connected to the bottom

~
Ji
i

of removable spar enclosure 643 by a plurality of struts 65

[38865] Dunng operation, the embodiment 600 moves up and down in waves due to the
action of the wave pressure field of the body of water and/or the interaction of that wave
pressure ficld with the embodiment, particolarly the interaction of that wave pressuse field

with the broad bottom surface 604 of the hollow flotation module.

608066 While the crabodiment 600 moves up and down, the water contained within inertial
water tube 623 has a large nertia and tends to resist being moved up and down in synchrony
with the tube. When the middle frustoconical section 645 of inertial water tube 6235 moves
downward against the water contained within the inertial water tube 625, the pressure of the
water within that iertial water tube 625 tends {o increase and/or {0 be mcereased, especially
within the upper region of lower cylindrical section 625. This higher and/or increased
pressure tends to drive a portion of the water within the inertial water tube up through middle
frustoconical section 645 of the nertial water tube, tnto and through the upper cylinducal
section 646 of the merital water tube, and, after being diverted by water diverter 644, out and

into the intenor chamber and/or enclosure 631 of the embodiment, where it tends to fall into,
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and/or to be captured by, the pool of water within the water reservoir 632, thereby tending to

increase the volume and/or mass of the water within the water reservoir 632,

166867 Embodiment 600 floats adjacent to the surface 601 of a body of water (e g, of an
ocean) when in an operational configuration. The average waterline of the crabodiment may
be at any of a range of locations along the vertical extent of the embodiment depending on
the ratio of water to air inside flotation module 604/605 and/or the chamber 631 therein. In
other words, the average density of the erabodiment can be changed, controlled, altered,
and/or adjusted, by changing, controlling, altering, and/or adjusting, the amount of water
{e.g.. seawater) that is contained within s hollow interior chamber 631 {e.g. inside hollow
flotation module 604/605). These changes in average embodiment density can cause the
combodument’s average vertical position within the body of water 601 on which the
embodiment floats to change (and accordingly, they can cause its average waterplane arca to
change, as well as its degree of cxposure and/or sensitivity to the dynamic pressure field in
the water due to waves). The volumetric ratio of water to air inside and/or within 631 the
hollow flotation modile 604/605 can be altered by the rate at which water 1s pernutted to
flow through, and/or past, the embodiment’s water turbine 651, as well as the vohune and/or
amount of pressurized air that is added to the mterior 631 of the hollow flotation module

604/605 by air pump 607 via air conduit 635/623.

[08868] The lower and/or bottom wall 604 of the hollow flotation module 604/605 s
continuous with tube jacket wall 606/614. Tube jacket wall 606 1s cylindrical and has an
approximately vertical longitudinal axis that is approximately comxial with a longitudimal axas
of the mertial water tube 623, Tube jacket wall 606 is spaced, separated, and/or offsct, from
the wall of the mertial water tube 6235, and the mntervening space and/or gap, defines and/or
cstablishes the upper portion of the tube ballast vard 647. When the device 1s in operation, the
tuthe ballast void 647 can contain water {¢.g.. scawater}. The water contained in tube ballast
void 647 13 continuous with the water 632 contained in the bottom portion of tterior
chamber 631 of the hollow flotation module 604/605 (in other words, water particles can

move between the interior chamber 631 and the tube ballast void 647).

[60889] Tube jacket wall 606 is continuous with tube jacket wall 614. Tube jacket wall 614
is curved, convex, spaced, separated, and/or offset, from the wall of the mertial water tube
623, and tube ballast void 647 mehades, and/or is defined as, the space between them; when

the device is in operation, this tube ballast void 647 contains water {e.g., seawater}. Tube
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ballast wall 606/614, the water 647 enclosed thereby, and solid balast 649, and/or any subset

of these, together constitute the embodiment’s tube balast.
[60818] FIG. 63 shows a perspective view of the same sectional view illustrated in FIG. 62.

[60811] FIG. 64 shows a bottom-up sectional view of the same embodiment of the current
disclosure that is illustrated in FIGS. 55-63, where the section is taken along the section line
64-64 specified mn FIGS. 60 and 62. FIG. 64 illustrates the structure and flow of water

through the cooling chamber 637

[60812] Components above the upper wall 605 of the hollow flotation module are shown
with dotted lines 1o order to better tHustrate the path followed by water as it flows into,

through, and then out of, the cooling chamber 637.

[66813] Water flows fron: the water reservoir (632 in FIGS. 60 and 62} inside 631 the
hollow flotation module 604/505, and up through the lower portion 635 of the turbine mgress
pipe, mgress-pipe junction 636, and the upper portion 608 of the turbine ingress pipe. Then
the water flows through the water turbine (651 in FIG. 63, not visible) within the turbine-
gencrator assernbly 602 after which it flows out of the turbine-generator assembly 602
through effluent pipe 624 and then through cooling-chamber inflow aperture 658 nto the
wterior of cooling chamber 637. After flowing 639 into cooling chamber 637, the water
follows an approximately circular path 639 enforced by a central dividing wall 660 after
which it flows out through cooling-~chamber outflow aperture 661. After flowing out of the
cooling chamber 637, the water flows nto and through the wpper portion 609 of the cffluent
pipe, pipe junction 640, and the lower portion 641 of the effiuent pipe, after which the water
flows through cffluent pipe discharge mouth (616 in FYG, 61) and into the body of water (601
i FIG. 60} on which the embodiment tloats.

[66814] The removable spar module 612 1s supported at an upper position on the hollow
flotation module 605 by flange 612F, by which the removable spar modale 15 also removably

attached to the hollow flotation module.

[36815] FIG. 65 shows a top-down sectional view of the same embodiment of the carrent
disclosure that 1s illustrated 1o FIGS. 55-64, where the section is taken along the section line

65-65 specitied m FIGS. 60 and 62.
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[60816] Inside the computer chamber 639 are computers, batteries, power converiers, radio
transceivers, phased-array controllers, and other electronic and/or electrical components
and/or circuits 638 In the spaces, gaps, and/or voids, 662 between these electrical
components 638 15 a phase-changing material that, after absorbing heat from the clectrical
componernts 638 volatilizes and rises within the computer chamber 639. The gasified phase-
change matenal then tends to condense on the bottom surface of the cooling charaber which
iz above and adjacent o the computer chamber 639. Ag the gasified phase-change matenal
within the computer chamber 639 condenses on the wall that is shared between the computer
and cooling chambers it tends to transfer at least a portion of its heat to that wall. And, at
least a portion of that transferred heat then tends to be absorbed and carried away from the
shared wall by the effluent water flowing through the cooling chamber on its way back to the

body of water on which the embodiment floats.

[60817] The removable spar enclosure 6431s structurally stabilized, at least in part, by struts

630 that affix it to the wall of the holiow flotation module 604/605.
[60818] FIG. 66 shows a perspective view of the same sectional view illustrated in FIG. 63.

[B0819] FIG. 67 shows a perspective side view of the removable spar module 612 thatis a
part and/or component of the same embodiment of the current disclosure that 1s tlustrated in

FIGS. §5-66.

[69828] The embodiment tustrated 1n FIGS. 55-66 includes a removable module which
houses and/or incorporates most of the moving parts and electronic components of the
embodiment, thereby permitting, at least in some situations, a dysfunctional and/or broken
crabodiment to be repaired and/or restored to operation through the replacement of the
removable spar module 612, The distal ends 663-665, of respective pipes 608, 609, and 6535,
are connected to complementary pipes on the embodiment by pipe connectors after
installation of a removable spar module 612 into a removable spar enclosure 643. Those pipe
connectors are loosened and/or removed m order to facilitate the removal and/or replacement

of the removable spar module 612.

[38821] The scope of the present disclosure includes embodiments i which the flange 612F
and/or the removable spar module 612 15 attached, whether removably or permanently, to the
other portions of the respective embodiments by explosive bolis, that, when detonated, ¢.g. as

by a command transmitted to the embodiment by a satellite and received by the
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cmbodiment’s phased array antenna, disconnect the spar module 612 from the portion of the
cmbodiment to which it is attached, thereby permitting it #o fall into the wterior chambers
and/or water reservours 632 of the respective embodiments and/or into the bodics of water
601 on winch the embodiments float. Some embodiments that attach a removable spar
module 612 to the embodiment with explostve bolis, also incorporate additional explosive
bolts and/or pancls which, when detonated, open the computer charober 639 to the water
{c.g., scawater) into which the spar module falls, thereby speeding the degradation of the
computers and other electronic circuits therein. Embodiments that atilize explosive bolts may
automatically and/or autonomously detonate some or all of those bolts when piracy, and/or an
attempted breach, is detected, and/or when so instructed by a coded radio transmission

recetved by the embodiments” respective phased array antennas.

[66822] FIG. 68 shows a top-down view of the same removable spar module 612 that s
ittustrated in FIG. 67 and which is a part and/or component of the same embodiment of the

current disclosure that ts illustrated in FIGS, 535-66.

[668823] FIG. 69 shows a side sectional view of the same removable spar modufe that is
iHustrated in FIGS. 67 and 68, where the section is taken along the section hine 69-69
specified in FIG. 68. The computer chamber 639 and the cooling chamber 637 share wall 667
through which at least a portion of the heat generated by the electronie circuits 638 within the
computer chamber 639 1s transmitted to water that has flowed out of the water turbine 651
and mto the coolmg chamber 637 and after which that heated water will exat the embodiment,

e.g., through effhient pipe 609 and the respective efftuent pipe discharge mouth.

[68824] Computer and/or electronic array 638 15 indirectly cooled by water that has exited
turbine-gencrator assembly 602. Computer array 638 consists, at least in patt, of a number of
computer chups coclosed in a hormetically sealed box, 1.¢., the computer chantber 639, that
are bathed in a heat exchange fhud that can boil when heated by the computer chips and/or
other electronic circanits. The gasified heat exchange {(¢.g., phase changing) fluid then
condenses on a heat exchange surface 667, especially when said heat exchange surface is 1o
contact with and cooled by water that has exited turbine-generator assembly 602 via the
embodiment’s heat exchange conduit, 1.¢., the cooling chamber 637. In some embodiments,
heat exchange surface 667 1s a flat metal surface. In some embodiments, heat exchange
surface 667 includes of a series or array of pipes, nidges, or other features allowing a greater

heat exchange surface between the heat exchange fluid mside the hermetically sealed
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computer chamber 639 box and the water flowing through heat exchange conduit, 1.e., the

cooling chamber 637.

166825] The generator 615 of the turbine-generator assembly 602 produces electricity when
the water turbine 651 1s rotated by water. At least a portion of the clectrictty produced and/or
generated by generator 6135 powers the computers, batteries, power converters, radio
transceivers, phased-array controllers, and other electromc and/or electrical components
and/or circuits located and/or posttioned within the computer array 638 via conductive cables
passing from the generator of the turbine-generator assembly 602 to, and/or into, the

computer chamber 639,

[60826] FIG. 70 shows a side perspective view of an embodiment of the current disclosure.

[G8827] Embodiment 700 floats adjacent to the surface 701 of a body of water. And, when
in operation, embodiment 700 moves up and down in response o the action of ocean waves
impinging on, and/or colliding with, 1 surface as those waves move across the surface 701
of the body of water on which the cmbodiment floats. As it moves up and down m response
{0 ocean waves, water within a partially tapered inertial water tube (not visible) at the
cmbodiment’s center moves up and down relative to the embodiment, said wertial water tube
having a longutudinal and/or tadial axis of synunetry that is oriented approximately vertically
and/or approximately normal to the resting surface 701 ot the water. A tapered upper portion
of the mertial water tube causes a portion of the water moving upward within the tube to be
raised to a height sufficient to cause a volume, and/or at least a portion, of the water flowing
up the wnertial water tube to be gjected from an upper mouth, aperture, channel opening,

and/or orifice {not visible) in the mertial water tube.

[306828] Water cjected through an upper aperture of the embodiment’s 1nertial water tube
{not vistble) tends to be deposited nto a water reservoir {not visible} within the embodment
{(i.e. within an interior chamber, hollow, void, and/or enclosure, thereof). Water within the
embodiment’s water reservoir 1s propelied, lifted, driven, and/or caused to flow, by a
combination of pressures, mehuding the head pressure of the water trapped within the
cmbodiment, and the air pressure above and/or outside the water trapped within the
embodiment, through a turbine ingress pipe 702 into a water turbine 703, thereby causing the
water turbine to rotate and consequently causing the rotation of a rotor of an operatively

connected generator 704, thereby causing electrical power to be generated.
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[60829] Effluent from the water turbine 703 travels through efftuent pipe 705 and
therethrough into a computer chamber, compartment, and/or enclosure, 706 contaming (not
visible) clectronic devices, components, mechanisms, modules, and circuits, including, but
not fimited to: computing devices, network routers, batteries, radio transceivers, encryption
and decryption circuits, and memory storage deviecs and circuits. The e¢ffluent water flows
through the computer chamber 706 through a portion of the efflucnt pipe therein, and that
pipe is hermetically separated from the electronic circurts and components operated and/or

operating within that computer chamber {thereby avoiding short circaits}.

[36838] The effluent water passing throogh effluent pipe 705 tends to absorb heat from the
clectronic circuits within the computer chamber 706 and carry away at least a portion of that
heat as that water flows out of, and/or exits, the computing compartment and continues
flowing through effluent pipe 707 after which it flows out of the effluent pipe through
cffluent pipe discharge mouth 708 and returns to the body of water 701 on which the

embodiment foats.

[66831] Efflucnt pipe 707 is secured to the embodiment by means of a nigid stnut, brace, fin,
rail, member, clement, and/or component 709 that affixes the pipe to an outer surface 710 of
the embodiment. The outer hall 710 of the upper bulbous portion (¢, to the hollow flotation
module} of the embodiment is structurally strengthened by means of a plurality of ribs, e g,
711, which are approximately circular 1n shape and are attached and/or affixed to the outer
hull of the embodiment’s hollow flotation module and/or buoy portion such that a plane
bisecting the upper and lower portions of each nib will be approxdmately normal to 3 flow-

parallel and/or vertical longitudinal axis of the embodiment and/or of its inertial water tube.

[60832] Affixed to an upper surface 700 of the embodiment are seven arrays of antennas,
¢.g., 712, cach array of rectilincarly positioned antennas corapriscs a phased array antenna,
and the collection of radially disposed such phased array antennas comprises a larger

composite phased array antenna.

[60833] Radally serrounding the embodiment’s ceniral inertial water tube (not visible) are a
plurality of water ballast tubes, ¢.g., 713, each of which is open at a bottom-most end, ¢.g.,
714, where an aperture, mouth, and/or orifice, permits water from the body of water 701 to

freely move into and out of cach ballast tube. An upper end of each ballast tube, e.g., 713, 13
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adjustably and/or controllably opened to, or closed fiom the air and/or atmosphere above the

cmbodiment 700 by an air valve, e.g., 716,

166834] Each water baliast tube™s air valve, ¢.g., 716, controls the opening and closing of a
correspounding aperture, ¢.8., 717. When a ballast tube’s air valve, ¢.g., 716, is open, s
unobstructed aperture, e.g., 717, allows air to flow freely between the respective interior of
the water ballast tube, e.g., 713, and the atmosphere. When a ballast tube’s air valve 18 closed,
the fully obstructed aperture, ¢.g., 717, of the water ballast tube traps the contents of the
respective water ballast tube {¢.g., bv suction), thereby preventing the flow of air between the
nterior of the respective tube and the atmosphere, and tending to prevent, or at least to
inhibit, the flow of water between the interior of the respective tube and the body of water

701 on which the embodument floats.

[B0835] An embodiment control svstern (not shown and located within computer chamber
706} opens a water ballast tube’s air valve m order to allow the amount of air within the
respective water ballast tube, and thereby the level of the water within the respective water
ballast tube, to change in response to ambicnt waves, and 1o the wave-induced motions of the
embodiment. When the amount of air within the respective water ballast tube 1s at a desirable
fevel, and/or when the volume and/or mass of water within the respective water ballast tube 18
at a desirable level, then the embodiment’s condrol system may close the respective water
ballast tube’s air valve, thereby tending to fix the level of the water within the tube, and
thereby add the water trapped 1n the respective water ballast tube 10 the inertia of the
embodiment, at least to a degree (since the water within a water ballast tube may still exhibit
a small degree of oscillation through the consequent alterations mn the pressure of the air
trapped at the top of the water baliast tube). Through the exercise of such control, the
embodiment’s control system can achieve an advantageous level, volume, and/or mass, of

water ballast within the embodiment’s ballast tubes.

[38836] FIG. 71 shows a lefi-side view of the same embodiment of the carrent disclosure

that is illustrated i FIG. 70,

[B0837] Water moves in and out of a lower mouth, aperture, and/or orifice 715 of the

crabodiment’s centrallv positioned inertial water ube.

[609838] Afier passing through the embodiment’s water turbine, water discharged by the

water turbine flows through effluent pipe 705 and ¢ffluent pipe 707 wntil 1t flows 716 through
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and out of an efffuent pipe discharge mouth 708 positioned at a lower end of the effiuent pipe
707 and thereby returns to the body of water 701 from which 1t was originally captured by the

cmbodiment’s mertial water tube (not visible).

[6683%] FIG. 72 shows a nghi-side view of the same embodiment of the current disclosure

that 1s dlustrated i FIGS. 70 and 71

[08848] Each of the embodiment’s water ballast tubes, ¢.g., 717, allows water to freely enter
and leave through a respective bottom mouth, aperture, and/or ontfice, e.g., 718 The
movement of water into and out of each respective water baliast tube 15, at feast to a degree,
regulated, and/or controlied, through the opening and closing of a respective air valve, ez,
719, positioned at an upper end of cach respective water ballast tube. When open, the air
valve permits air to move into and out of the respective water ballast tube, e g., 717, therchy
permiiting the water therein to readily change its level in response to wave and embodiment
motions. When allowed to move freely, the water within a water ballast tube has little effect
on the mertia and/or vertical oscillations and/or movemenis of the embodiment. However,
when closed, the air valve obstructs the flow of air thercthrough thereby inhibiting the flow of
atr nto and out of the respective water ballast tube, and thereby intubiting changes in the
level of the water within the tube. When prevented and/or mhibited from moving
independently of the embodiment, the water within a water ballast tube tends o increase the
inertia and tends to have a substantial mlubitory effect on vertical osciliations and/or

movements of the embodunent.

[60841] FIG. 73 shows a top~down view of the same embodiment of the current disclosure

that 1s illustrated in FIGS. 70-72.

[38842] Scven threc-by-six rectilinear arrays of antennas, ¢.g., 712, comprise a composiie
phased array antenna that is aftixed to an upper surface of the embodiment. Encoded
clectromagnetic signals are received by the phased array antenna and are processed by a
transceiver (not shown) positioned within the embodiment’s computer chamber 706, The
phased array antenna 712, and the respective transceiver, are energized, at least in part, with

clectrical power generated by generator 704,

[38843] The encoded signals received by the phased array antenna 712 include
computational problems, tasks, and/or data which are processed, at least i part, by

computing devices and/or circwits within the computer chamber 706, At least a portion of the
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computational results and/or data generated by the compating devices within the computer
chamber 706 {said results computed in response to the embodiment’s receipt of
clectromagnetically encoded computational task specifications or conmumands) is encoded and
transmitted by the phased array 712. The computing devices within the computer chamber

706 are encrgized, at least in part, with electrical power generated by generator 704,

[60844] FIG. 74 shows a botiom-op view of the same embodiment of the current disclosure

that 1s illustrated i FIGS. 70-73.

[36845] A centrally-positioned mertial water tube 720 has a relatively large-diameter lower
moouth 713 at its bottom end and a relatively small-diameter upper mouth 721 at its top end. A
narrowing of the tube from its bottom end to its top end results i a relative reduction of flow-
normal cross-sectional area of the top mouth 721 relative to the bottom mouth 715. The
nertial water tube 7135 15 surrounded by mine water ballast tubes, e.g., 713 and 717. When the
respective air valves, ¢.g., 716 and 719 m FIG. 73, are closed, thereby inlubiting the free
movement of air in and out of the respective water ballast tabes, the water within each such
“sealed” and/or “capped” water ballast tube is at least partially compelled to move with,
and/or to be moved by, the embodiment, thereby effectively increasing the mass and inertia
of the embodiment by approximately the mass and mwertia of the water within the sealed water
ballast tubes. The compression and expansion of a pocket of air that tends to be and/or to
become trapped in an upper poriton of each water ballast fube serves to butfer the
contribution of the water within each respective water ballast tube to the inertia of the
embodiment, as does any vaporization of any water within each respective water ballast tube

due to the occurrence of a very low pressure within a water ballast tube.

[60846] FIG. 75 shows a side sectional view of the same embodiment of the current
disclosure that is llustrated in FIGS. 70-74, where the section is taken along the section line

75-75 specified m FIGS 73 and 74

[60847] Water within a centrally positioned inertial water tube 720, 722 and 723, 15 able to
freely move 724 1n and out of a lower mouth 715 of the tube, thereby freely moving between
the interior of the mertial water tube and the body of water 701 on which the embodiment
floats. Any air or water within the inertial water tube 15 also able to freely move out of an
upper mouth 721 of the tube (thereby tending to be ejected from the tube and into the interior

730 of the embodiment}. As the embodiment 700 moves up and down i response to passing
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waves, the surface 725 of the water within the nertial water tube 722 moves 726 up and
down. Pertodically, the surface 725 of the water within the nertial water tube 720, 722, 723,
will rise above the mouth 721 and a portion of that water will be cjected from the tube 723,
Water ejected from the upper mouth 721 of the inertial water tube 723 may be laterally

deflected upon its collision with an approximately comcal and/or pointed water diverter 727,

[60848] The water diverter 727 1s formed within and/or by an mner upper hull, wall,
structure, and/or surface 728. Above, and joined at an approximately circular scam 700 with,

the inner upper hull 728 15 an outer upper hall 729

[60849] Water cjected from and/or through the upper mouth 721 of the inertial water tube
723 enters the interior 730 of the embodiment’s hollow flotation module 710 and tends to
accumulate and/or pool in a bottom portion of that interior chamber, enclosure, and/or space
thereby tending to form a reservoir of water 731, As water accumulates in the embodunent’s
water reservoir 731 1f tends to displace and compress the air above the water reservoir 731
within that interior space 730 thereby tending to increase the pressure of that air.
Additionally, as the level 731 of the water reservoir rises above the mean level of the surface
701 of the body of water on which the embodiment floats, the height of the surface 731 of the
reservoir above the surface 701 of the cutside body of water creates a head pressure and/or

gravitational potential encrgy.

[36856] Through a combination of air and head pressures, water within the embodiment’s
water reservoir 731 tends to be driven and/or pushed into a mouth 732 of turbine ingress pipe
702 after which the water tends to flow 733 upward through the pipe 702 and mto 734 the
water turbine 735 within the turbine compartment 703 thereby tending to canse the water

turbine to rotate, and an operatively connected generator to generate olectrical power.

[368S51] Within a lower portion 736 of the interior 730 of the embodiment’s hollow flotation
module 710 is a permancutly buovant space 736, chamber, and/or material, characierized by a
density that is lower than that of the water 701 on which the embodiment floats. This buovant
space 736 tends to reduce the likebihood that the embodiment will sink if the wall 710 of the
erabodiment’s hollow flotation madule is punctured, structurally compromised, and/or
ruptured, which might tend to allow the interior 730 of the hollow flotation module to fill
with water. A volume 736 of permanent booyancy will tend to keep the embodiment afloat

even if the ngress of water from the upper mouth 721 of the inertiad water tube 723 1s not
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countered and/or resisted by a corresponding increase in the pressure of the air within the

buoy.

160852] The cmbodiment 700 incorporates permanent buoyancy in the form of a material,
structure, chamber, module, space, volume, and/or clement, 736 from which water is largely,
substantially, and/or completely, excluded. The illustrated embodiment 700 mmcludes a
yvolame 736 conformal to 3 bottom nterior surface of the buoy 710 from which water is

excluded.

136853} Buovancy space 736 may be made of a low-density matenial or may contain one or
more hermetically scaled voids containing gas or a low-density material like closed-~cell
plastic foam, in either case decreasing the average density of the embodiment. For instance,
buoyancy space 736 might be made of closed cell foam. Oy, buoyancy space 736 might
include sealed bulkbead-separated compartments containing air or another gas. In other
words, buoyancy space 736 has an average density lower than that of water, so as o help

provide an overall positive buovancy to the embodiment.

[60854] Some embodiments of the present disclosure include, mceorporate, and/or utilize,
permanent buovancey that is located clsewhere on and/or in those embodiments. Some
crabodiments of the present disclosure inchude, incorporate, and/or utilize, permanent
buovancy that is attached, connected, and/or incorporated within, those embodiments as a
cladding or jacket around the lower portions of the water ballast tubes, ¢.g., 737. Some
embodiments of the present disclosure have no permanent buoyancy; in which case those
embodiments dertve, and/or rely upon, a positive buoyancy exclusively from the “bubble” of
trapped gas within the interior 730 of the hollow flotation modules 710 of the respective
embodiments. Those embodiments may utilize the space 736 in order to extend and/or o

expand the water reservoirs 731 of the respective embodiments.

[66855] Arrayed about the outer perimeter of the inertial water tube 720 are a plurality of
water ballast tubes, e.g., 737, with vertical longitudinal axes that are substantially paraliel to a
vertical longitudinal axis of the nertial water tube. A lower mouth, e.g., 738, at a bottom end
of cach water ballast tube, e.g., 737, allows water to enier and leave, e.g., 739, cach water
ballast tube without restriction or hindrance. An air valve, ¢.g., 740, at atop end of cach
water ballast tube allows air to enter and leave, ¢.g., 741, cach respective water ballast tube

without restriction when the valve is i an open origntation and/or configuration. However,
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when an air valve, e.g., 740, 1s closed, e.g., 742, then air (and water) are obstracted and tend

1o be unable to enter or oxat the respective water ballast tube, ¢ g, 737.

166856] When a water ballast tube’s, e.g., 737, air valve, ¢.g., 740, 1s open, air may flow 741
n and out of the respective water ballast tube. Each water ballast tube, e.g., 737, has an upper
tube portion, e.g., 743, of relatively small diameter. The relatively narrow upper portion of
cach water ballast tube 1s contiguous, continuous, and/or fluidly connected, with a relatively
wide lower portion, ¢.g., 737, When a water ballast tube’s, ¢.g., 737, air valve, e g., 740, 18
open, the relatively unrestricted mflow and outflow 741 of air into the upper portion of the
tube allows the level 744 of the water within the respective water ballast tube to ficely change
and/or move in response to movements of the embodiment and/or the waves that move it.
When a water ballast tube’s, e.g., 737, air valve, e.g., 740, 1s closed, ¢.g., 742, the passage of
air into and out of the upper portion of the tube tends to be obstructed, thereby trapping air
therein. Such trapped air will tend to tmpede, inhibit, and/or provent, any raising of the lovel
744 of the water within the water ballast tube, which will tend to compress the pocket of
trapped air. Such trapped air will tend to impede, inhibit, and/or prevent, any lowering of the
fevel 744 of the water within the water ballast tube, which will tend to create a partial vacuum

within the pocket of trapped air.

[60857] Thus, when a water ballast tube’s respective air valve is open, the volume and mass
of water within that respective water ballast tube may change with relative freedom.
However, when the embodiment’s control system {not shown) determines that the level of
water within a water ballast tube 1s optimal, desirable, and/or suitable, 1t may close the
respective water ballast tube’s air valve thereby inbibiting anv changes in the volume and

mass of water within that water ballast tube,

[G0858] FIG. 76 shows a perspective view of the side section of the current disclosure that is

dlustrated in FIG. 75,

[68859] FIG. 77 shows a top~down sectional view of the same embodiment of the current
disclosure that 15 lustrated m FIGS. 70-76, where the section 1s taken along the section line
77-77 specified in FIGS 71 and 75.

[38868] A lower portion of the centrally disposed nertial water tabe 722-723 i3 obscured by
the permanent buovancy 736. The inertial water tube 722-723 s surrounded v a radial

fashion by nine water ballast tubes 713, 717, 737, 745-750. The section plane passes through
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one of the embodiment’s circular reinforcing bands 711 which helps to resist any expansion
of the wall 710 of the hollow flotation modulc that might occur in response t0 an InCrease in
the pressure of the air and water trapped within the internal chamber 730 bounded by the wall

710 of the hollow flotation module.

[60861] Effluent pipe 707 1s secured, fastened, and/or affixed to the embodiment’s hollow
flotation module 710 by means of a strat 709 that spans the gap between the effluent pipe and

the wall 710 of the hollow flotation module.

[36862] FIG. 78 shows a side sectional view of the same embodiment of the current
disclosure that 1s illustrated 10 FIGS. 70-77, where the section is taken along the section line
78-78 specified in FIGS 73 and 74,

[006863] Effluent water from the water turbine 703 flows away from the water turbine
through turbine egress pipe 705, A short distance from the water turbine 703, the effluent
pipe 705 enters the computer chamber 706, and water flowing through the section and/or
portion of pipe 751 positioned within the interior of the computer chamber will tend to absorb
at least a portion of the heat generated by the computing and/or other electronic circuits,
devices, components, and/or elements, within the computer chamber. The effluent pipe 751
then passes out of the computer chamber 706, and the beated water then tlows out of the
computing chamber 706 and mto efflaent pipe 707, after which that water flows 716 through
and out of an effluent pipe discharge mouth 708 and thereby returns to the body of water 701

on which the envbodiment floats.

[60864] FIG. 79 shows a top-down sectional view of the same embodiment of the current
disclosure that is illustrated in FIGS. 70-78, where the section is taken along the section line

79-79 specified in FIG. 78,

[60863] Water pushed out of the water reservoir {731 in FIG. 78} positioned within the

mtenior {730 of FIG. 78} of the embodiment’s holiow flotation module 710 by air and head
pressure through turbine mgress pipe 702 collides with the water turbine 735 within the

turbine compartment 703 causing the water turbine to rotate, and conseguently causing the
operatively connected generator 704 {connected by shatt 733} to generate electrical power,
The effluent of the water turbine 735 Hows through efffuent pipe 705 into and/or through a
portion of that pipe 751 postitoned within, and/or passing through. computer chamber 706,

where the effluent water tends to absorb heat generated by the computers 752 and/or other
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clectronics within the computer chamber 706. The effluent water continues flowing out of the
computer chamber and enters effluent pipe segment 707 through which flows back to the

body of water 701 on which the erabodiment floats.

[60866] Hollow flotation module 710 is a broad upper structural component of the
embodiment, and has an approximately sphencal or elipsoidal curvature, with an

approximaiely spherical bottom surface.

[36867] Hollow Hotation module 710 15 substantially hollow and its walls are substantially
hermetically sealed with the exception of its counection (o the body of water via inertial

water tube (720 in FIG. 78).

[B0868] Some embodiments of the present disclosure include, mncorporate, and/or utilize,
respective hollow flotation modules 710 having respective horizontal diameters of 30 meters,
44 meters, 50 meters, 60 meters, or 70 meters. Some embodiments of the present disclosure
are characterized by vertical heights, e.g., the distances from the tops of their respective
flotation modules 710, to their respective lower mouths 715, of 100 meters, 130 meters, 160

meters, 190 meters, or 220 meters.

[30869] Some embodiments of the present diselosure include, meorporate, and/or utilize,
different types of antenna, 1.¢., other than a phased array antenna, and/or different means of
transmitting and/or receiving coded signals, instead of, and/or in addition to, a phased array

antenna.

[B0876] If the pressure of the air and/or water within the hollow flotation module 710 of the
embodiment exceeds a threshold pressure, then pressurized water from within the water
reservoir 731 of the hollow flotation module 710 will tend to be ejected from an upper mouth
and/or aperture of the embodiment’s pressure-relief pipe 702 thereby relieving and/or

reducing that pressure.

{60871 Individnal and/or constituent anteonas (¢.g., dipole anteonas) of the embodiment’s
phased array antenna 712 are visible on the top surface of the embodiment’s hollow flotation
module 710, Phased array antenna 712 enables electromagnetically encoded transmissions to
be sent from the embodiment to remote antennas, ¢.g. 1o the antennads) of a satellite, and to

be received by the embodiment, e.g. from the antennals) of a satellite.
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[60872] The shape, dimensions, design, and/or geometrical configuration, of the inertial
water tube 720 15 arbiirary and inertial water tubes with other shapes, dimensions, designs,

and/or configurations are included within the scope of the present disclosure.

(668731 While the embodiment illustrated in FIGS. 70-79 has a single nertial water tube
720, other embodiments included within the scope of the present disclosure mclude and/or

neorporate two or more inertial water tubes.

[36874] While the embodiment illastrated in FIGS. 70-79 has a frusto-conical tapered
portion, the one or more inertial water tubes of other embodiments included within the scope
of the present disclosure include, incorporate, and/or utilize, inertial water tubes in which the
requisite constriction of the tube 18 not frasto-comeal. Some embodiments of the present
disclosure include, incorporate, and/or utilize, inertial water tubes that have smooth,

approximately hour-glass or beli-shaped tapers and/or regions of narrowing.

136875] While the embodiment illustrated in FIGS. 70-79 has an inertial water tube
comprising three portions and/or segments distinguished by differing geometrical shapes,
pattems, included angles, lengths, diameters, flow-normal cross-sectional areas,
configurations, and/or designs, other embodiments inchided within the scope of the present

disclosure include one, two, four, or more, such portions and/or segments.

[06876] While the mertial water tube 720 of the embodiment illustrated in FIGS. 70-79 has
a tapered portion positioned between connected cylindrical portions, other entbodiments
mehuded within the scope of the present disclosure include a tapered portion connected to
ounly a bottom cylindrical portion, i.¢., omittimg an upper cvlindrical portion such that the
mouth 721 through which water s ¢jected by cach respective inertial water tube of each
respective embodiment 1s the upper mouth of the tapered portion. While the embodiment
itlustrated w FIGS. 70-79 has a tapered portion positioned between connected evlindrical
portions, other embodiments included within the scope of the present disclosure mclude a
tapered portion connected to only an upper evlindrical portion, 1.¢., onuthing a bottom
cviindrical portion such that the mouth 715 through which water flows 724 from into and out
of the respective mertial water tube of cach respective embodiment from outside and/or
below the embodiment, is the bottom mouth of the tapered portion. While the embodument
illastrated in FIGS. 70-79 has a tapered portion positioned between connected ovlindrical

portions, other embodiments included within the scope of the present disclosure inchude an
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mertial water tube that 1s tapered along its entirety, 1.2, onutting both upper and lower
cvlindrical portions such that the mouths 721 and 715 through which water into and out of the
respective inertial water tube of cach respective embodiment are the upper and lower mouths,

respectively, of the respective mertial water tubes.

[66877] The scope of the present disclosure ncludes embodiments that include, incorporate,
and/or atilize, any means, manner, element, component, design, and/or material, of excluding
water from any portion of the embodiment and thercby creating to any degree a measure of
permanent buovancy. Embodiments possessing any measure of permanent buovancy are
incloded within the scope of the present diselosure regardless of the shape, dimensions,
design, geometrical configurations, positions, distributions within the embodiment, relative
volumes, absolute volumes, and material(s) of fabrication, of the buovant features,
components, elements, portions, and/or parts, by which that measure of permanent buovancy

is achieved.

{36878] In the embodiment ilustrated in FIGS. 70-79, a water turbine 735 is located at a
top~-most position in the cmbodiment. However, the scope of the current disclosure includes
embodiments wherein a water turbine s placed at other positions within the embodiment,
and/or at other relative positions along the paths across, through, and/or over, which water
flows from the water reservoirs of the embodiments to the bodies of water 701 on which the
crobodiments float. For example, an embodiment of the present disclosure has a water turbine
posifioned near the exat aperture (708 i FIG. 78) of the effluent pipe 707. Anocther
embodiment of the present disclosure has a water turbine positioned near the eniry aperture

(732 10 FIG. 78) of the turbine jngress pipe 702,
[60879] FIG. 80 shows a side perspective view of an embodiment of the current disclosure.

136886] The embodiment 800 floats adjacent to an upper surface of a body of water 801
over which waves pass. The embodiment comprises an upper buovant portion (i.e., a hollow
flotation module} 802 and a depending, nigidly connected tubular portion (i.¢., an mertial
water tube} 803 through which water rises and falls in response to the wave-induced changes
int the height of the water’s surface 801 and to the wave-mnduced movements of the

embodiment.

[69881] The embodiment’s hollow flotation module 802 encloses a sealed hollow chamber

that nominally contains both air and water. The embodiment’s hollow flotation module 802
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has an approximately ellipsoidal shape from which an upper portion has been cleaved so as to
form a relatively flat upper surface that is orcnted so as to be approximately normal to a
nominally vertical longitudinal axis of the embodiment’s 1nertial water tube 803, and
approximately parallel to a resting and/or mean surface 801 of the body of water on which the
embodiment 800 floats. In other embodiments, hollow flotation module 802 has no cleaved
portion or has a smaller cleaved portion, so that it more closely resembles a full ellipsoid, and

its upper surface can be curved rather than flat.

[38882] The embodiment’s inertial water tube 803 is open to the body of water 801 on
which the embodiment floats by means of a lower aperture or mouth 804, And, the
embodiment’s inertial water tube 803 1s open to the interior of the cmibodiment’s hollow
flotation module 802 by means of an array of upper apertures or mouths (not visible). A
lower portion 805 of the embodiment’s inertial water tube 803 15 surrounded by, and/or
positioned within, a water-filled tank, chamber, and/or jacket 805 which provides the
cmbodiment with water ballast and additional inertia, which tends to alter the natural

frequency of its oscillations.

[60883] The embodiment’s inertial water tube 803 comprises a single channel of relatively
great flow-normal cross-sectional area at s lower extent, ¢.g. 803 and the channel passing
through tube ballast charaber 805, At its upper end 806, the tubular portion of the inertial
water tube 803 is partitioned into an array of substantially parallel and tapered channels,
whose cumulative flow-nommal cross-sectional area narrows to become less than the flow-
normal cross-sectional arca of the tube™s lower mouth 304. Thus, water rising within the
cotbodunent’s mertial water tube tends to pass through a constricting channel (1.e. an array of
constricting channels that, in flow-normal cross-sectional aggregate, also constituie a
constricting channel}. Whereas, water moving downward within the inertial water tube tends

o pass mto ag expanding channel.

[36884] As the embodiment 800 rises and falls 1n response to passing waves, the inertia of
the water within s inertial water tube mertially resists the nominally wave-induced upward
and downward accelerations of the embodiment 800, thereby causing the water within the
nertial water tube to tend o move vertically and/or longitudinally relative to the mertial
water tube that constrains and/or entrains it, and typically and/or often 1n a relative direction

opposite that of the embodiment’s movements.
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[60885] Changes in the relative height of the water 801 outside the embodiment, e.g.,
changes in the height of the embodument’s waterhine, result in changes in the effective depth
of the nertial water tube’s lower mouth 804, and/or 10 the magnitude of the pressure of the
water at and/or adjacent to that lower mouth, which also tends to cause the water within the
embodiment’s inertial water tube 803 to move vertically and/or longitudinally relative to the
tube 803. At least as a consequence of the two factors described above, the water within the
embodiment’s inertial water tube 803/806 tends to nise and fall within the mertial water

nbe’s tapered channels when the embodiment rises and falls 1 response to passing waves.

[30886] As the water within the embodiment’s inertial water tube 803 rises and falls, the
relative narrowing and/or constriction of the tube’s tapered channels tends to amphify the
raovements and/or speeds of movement of that water. Gcecasionally, the water within the
embodiment’s mertial water tube rises to an extent that causes a portion of that water to be
giected from, and/or to flow out of, one or more of the upper aperiures or mouths of the
inertial water tube’s tapered channels, ¢.g., 806, thereby depositing water within the tndenor
of the embodiment’s hollow flotation module 802, As water collects withm the embodiment’s
holiow flotation module 802, the air therein 1s displaced and compressed causing its pressure
to increase. When the height of the water within the embodiment’s hollow flotation module
802 1s great coough, and/or the pressure of the atr thercin 1s great enough, water from within
the embodiment’s hollow flotation module 802 rises through a turbine ingress pipe 807 and
enters a water turbine enclosure 808 where it collides with a water turbine therein {not
visible), tending to cause the water turbing to rotate, and thereby tending to cause an
operatively connected generator 817 1o be energized, ¢ .g., through a rotation of its rotor,

thereby generating electrical energy.

[G0887] After passing through, around, and/or over the water turbine within the water
turbine enclosure 808, water flowing out of the embodiment’s hollow flotation module 802
flows through effluent pipe 809, and then flows out of an end of that efflucat pipe through a
maouth or aperture (not visible) beneath the embodiment’s hollow flotation module 802,
where it rejoins the body of water 801 on which the embodiment floats. The outflow of water
from the distal mouth of effiuent pipe 809 tends to generate thrust that tends to propel the
embodiment in a direction opposite the embodiment’s rudder 810, thereby allowing the
cmbodiment’s control system {not visible} to direct the thrust-induced motion thereof so as to

steer the embodiment in a desirable direction and/or to a destrable destination. The radder’s



WO 2021/168125 PCT/US2021/018596
156

rotational ortentation about the longitedinal axis of 1ts substantially vertical shaft (not visible)
is altered, changed, adjusted, positioned, and/or controlled, by a rudder control mechanism

811 that 1s controlled by the embodiment’s control system.

[60888] The position, orientation, and structural integrity of the embodiment’s mnertial water
tube 803/806, relative to the embodiment’s hollow flotation module 802, 1s supported,
augmented, facilitated, and/or promoted through a plurality of tensioning hinkages, ¢.g., 812,
that connect the two. Embodiments of the current disclosure may utilize tensioning linkages
that are ngid, such as, but not imited to, pipes and struts, such as those made of steel or
ancther metal. Embodiments of the current disclosure may also use and/or alternatively ase
tensioning linkages that are flexible. such as, but not limited to, chatus, cables, ropes, and/or

other hinkages.

608891 Affixed to an upper surface of the cmbodiment’s hollow flotation module 802 is an
electronics enclosure 813 whose contents can include, but are not himited to, computers,
computing devices, computer networking devices, memory storage devices, energy storage
devices, radio comumunications circuits, navigational devices, and the emmbodiment’s control
system. At least a portion of the ¢lectrical power that energizes some or all of these electromic
devices and cirawnts 1s generated by the embodiment’s water-turbine-powered generator 817,
A portion of that electrical power may be stored within energy storage devices within the
clectronics enclosure 813 and made available to power some or all of the other electromic
devices and circuits. At least a portion of the heat generated by the electronic circuits and
devices s dissipated into the atmosphere by heat-radiating fins, e.g., 814, and as in previous
combodiments of the present disclosure, by communicating some of that heat via a beat
exchanger to ong or more of: the water enclosed within the embodiment, the water passing
from or to the turbine of the embodiment, and/or the water 801 on which the embodiment

floats.

[68826] The embodiment’s phased-array antenna 815 recetves encoded radio transmissions
that juclude, but arc not linuted to: computational problens, computational data, signals,
coordinates, status requests, status updates, and other mformation that allows the embodiment
1o perform computational tasks on, with, and/or within, its computational devices; navigate to
desirable locations {o.g., where wave conditions are and/or will be optimal, where the number
and/or dangers of potential navigational hazards arc and/or will be mmimal, etc.}; coordinate

its navigation, position, computational activities, etc., with other embodiments; etc.
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[60831] Likewise, the embodiment’s phased-array antenna 815 transmits encoded radio
transnussions that include, but are not limited to: the results of fully or partially completed
computational tasks; reports of the embodiment’s status (¢.g., available electrical encrgy, and
performance of devices, systems, and/or sabsystems on, 1n, or within, the embodiment};
reports of amabiont environmental conditions {¢.g., wave conditions, wind specds and
directions, precipitation, relative bumadity, water temperature and salinify, current speed and
direction, and positions, speeds and densities, of passing manne life); available computing
resources {e.g., CPUs, memory, ¢tc.} and estimates of future availability; and observations of

nearby ships, planes, fish, cto.

166892] An air ntake valve 816 is controlled by the embodiment’s control system {not
vistble} and, when opened, allows a suction created within one or more tapered channels 806
of the embodiment’s mertial water tube to draw air into the interior of the embodiment’s
hollow flotation module 802, thereby tending to increase the mass of air therein. if the
pressure of the air within the erobodiment’s hollow flotation module 802 exceeds a thueshold

tevel, then portions of that air will exit through a pressure-relief pipe {(not visible).

[68893] Other embodiments have other types of gencrators, multiple generators, generators
coupled to the water turbine by differing mechamisms, and so on. An embodiment of the
current disclosure incorporates and utilizes a generator that is incorporated within, and/or is
an integral part of, the water turbine. Oune such mtegral water turbine generator mechanism
comprises a set of electncity generating coils embedded within a cyhindrical comaal block
about the longitudinal and/or radial axis of which the water turbine, and magnets attached

thereto, rotates.

[60884] FIG. 81 shows a right-side view of the same embodiment of the current disclosure

that 1s illustrated 1 FIG. 80.

[66895] When the volume and/or height of water within the interior of the embodiment’s
hollow flotation module 802 1s sufficiently great and/or the pressure of the air within the
embodiment’s hollow flotation module 1s sufficiently high, water will tend to nise within
turbine ingress pipe 807 and pass through, engage, and cause to rotate, the water turbine {not
visible) positioned within the water turbine enclosure 808 after which the water will tend to
flow through effluent pipe 809 and thereaticr to flow 818 into the body of water 801 on

which the embodiment floats through effluent pipe discharge mouth 819,
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[608%6] Radder 810 is attached to rotatable shaft 820 the rotational orientation of which is

adjusted and controlied by mdder control mechansm 811

[66897] Hand when the pressure of the air within the embodiment’s hollow flotation
maodule 802 exceeds the pressure of the water at the lower mouth and/or aperture 821 of the
{air} pressure~reliet pipe 822, a sufficient portion of that air will exat the embodiment 800
through that lower pressare-relief pipe mouth so that the pressure of the air within the
crabodiment’s hollow flotation module 802 retuns to #ts maximum nomunal value. Ina
sinular manner, a water pressure-relief pipe such as 611 in FIG. 63 can be used i this and
other embodiments, which allows water to exit the interior void of the embodiment 1 case
the pressure inside the embodiment rises higher than the head pressure of the water in the
pressure-relief pipe. Typically a water relief pipe will be preferable to an air pressure relief

pipe, but embodiments of the present disclosure can utilize either or both.

[B8898] As the embodument 800, and the adjacent waves, rise and fall, water enters and
exits 823 the lower mouth 804 of the embodiment’s inertial water tube, thereby pemmutting

the water within the inertial water tube to rise and fall without sigunificant hindrance.

[B0899] FIG. 82 shows a front-side view of the same embodiment of the current disclosure

that is illustrated in FIGS. 80 and 81,

106966] FIG. 83 shows a lefi-side view of the same embodiment of the current disclosure

that is dlustrated i FIGS. 80-82.

[00961] FIG. 84 shows a back-side view of the same embodment of the current disclosure

that s 1Hustrated in FIGS. 80-83.

[66902] FIG. 83 shows a top-down view of the same embodiment of the current disclosure

that 1s illustrated 1n FIGS. 80-84.

[36963] FIG. 86 shows a bottom-up view of the same embodiment of the current disclosure

that 1s iHlustrated in FIGS. 80-85.

[B0904] At the center of the annular-ning shaped tube baliast chamber 805 is the lower
mouth 804 of the approximately cylindrical bottom-most portion of the embodiment’s inertial
water tube 803, A muddle portion 803 of that mertial water tube constricts with respect to an

upward vertical direction, and the mertial water tube progressively alters its flow-normal
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and/or horizontal cross-sectional shape from the approximately circular cross-section 834 that
characterizes the cylindrical bottom-most portion of that imertial water tube and the lower
mouth 804 thereof, to the approximately rectangular tlow-nommal cross-section §24 that

characterizes the middle portion 803 of the embodiment’s inertial water tabe.

[B6903] (¥t should be noted that throughout this disclosure the term “ballast” does not
necessarily refer to, and tvpically does not refer to, heavy material such as stone or gravel,
but rather tvpically refors to a “water ballast” 1.¢. a volume of water that is constrained within
an enclosure of the relevant embodiment so as to add a measure of effective inertia, mass, and
stability o the embodiment. So, for instance, tube ballast chamber 805 of embodiment 800 is
a holiow enclosure having walls made of a rigid material ¢.g. steel and having an interior void

that, in operation, is flooded with water, ¢.g., scawater.}

[B090G6] At an upper end 824 of the nuddle rectangular portion 803 of the inertial water
tube, the single, integral inertial water tube and/or its channel sphits and forms and/or
becomes six approximately comcal tapered channels, segments and/or portions, e.g., 825,
whaose flow-normal and/or horizontal cross-sections morph from approximately square 826
adjacent to their bases, bottoms, and/or lower extents, to approximately circular 827, At the
upper end of cach conical tubular segment 13 an approximately circular mouth 827, at their
tops, and/or upper extents. Above cach upper mouth, ¢.g., 827, of each conical tapered
channel, e.g.. 825, is a respective approximatelv conical water diverter, e.g., 828, Each water
diverter tending to cause water ¢jected upward from its respective comcal tapered channel to
be directed and/or sprayved laterally, thereby reducing the portion of that water that will fall
back into the respective conical tapered channel through the channels respective mouth, ¢.g.,
827, after ejection. In other embodiments, the array of progressively more constricted tubes at
the upper portion of the andivided portion 803 of the inertial water tube can be arrayed n
other configurations besudes the 2 x 37 rectangular/rectilinear configuration characterizing
the embodiment illustrated in FIG. 85, In some embodiments, similar arrays of tapered
channels are arraved m a circular pattern (¢ g. if there are seven constricied tubes, each tube
can be hexagonal rather than square, and they can be arrayed in a hexagonal “honeycomb”

pattern, 1.¢. seven same-~sized hexagons tiled so that they form a near circle).

[88987] The scope of the present disclosure includes embodiments with any tvpe, design,
size, location, configuration, flow-normal cross-sectional profile, flow-paraliel cross-

sectional profile, and/or design, of tapered channel array.
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[60988] The scope of the present disclosure includes embodiments mclading, meorporating,
and/or utilizing, inertial water tubes possessing, incorporating, and/or manifesting, any
number of scparated channels, split channels, unique flow paths, sub-divided tubes and/or

tabe scgments.

[B0009]  FIG. 87 shows a side sectional view of the same embodiment of the current
disclosure that 15 illustrated i FIGS. 80-86, where the section 1s taken along the section line
§7-87 specified in FIGS. 85 and 86.

[66918] As the embodiment 800 moves up and down in response to passing waves, and as
its waterline and effective deaft also change and/or oscillate in response to passing waves,
water tends to rise and fall within the embodiment’s inertial water tube 829, 303, and 806.

The rising and iailmg of water within the embodiment’s mertial water tube is associated with

mouth 804, The lower cyiindrical §29 and middle constricting 303 portions of the inertial
water tube are joined together, and/or transition from ong to the other, at seam and/or punction
£30. Between seams 330 and 83 1. the inertial water tube’s flow-normal horizontal cross-
sectional arca decreases {(with respect 1o an upward direction) and its shape morphs from

approximately cirenlar to approximately rectangular.

[G8211] Above seam 831, the inertial water tube splits into six separate channels, ¢.g., 806,
whose flow-normal cross-sectional areas also decrease with respect to an upward direction.
The sectional planc of the fhustration in FIG. 87 passes through the three conical tubular
segments, ¢.g., 806, behind the sectional plane, and the three conical tubular segments in
front of the sectional plane. Because of the conical shapes of the conical tubular segments,

the edge 832 revealed by the section is not linear.

[36912] At an uppermost cnd of cach conical tubular segment is an approximately
cylindrical tube segment 833 through which water is occasionally ¢jected, e.g., 834, from
and/or through the upper mouth, e.g., 827, of cach respective comical tubular segment, and
diverted by cach respective approxamately conical water diverter, .g., 328, Each water
diverter, e.g.. 828, is formed at the end of a structural element, e.g, 835, that depends from
the upper wall 836 of the embodmment’s hollow flotation module 802, (In some cmbodiments,
the water diverters do not depend from the upper wall 836, but are rather supported by, and/or

,,,

rigidly attached to, one or more of the comcal tubular scgments, ¢.g. 833A, ¢.g. by attachment
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1o the apper mouths 827 of one or more conical tubular segments } Water ejected from the
conical tubular segments 806/833 collects in a water reservoir 837 positioned within a lower
portion of the jnterior space of the embodunent’s hollow tlotation module 802, thercby
forming a reservoir of water the height of whose surface 838 defines and/or creates a head
pressure of the water at a botiom mouth 839 of the turbine ingress pipe 807, The pressure of
the water at the bottorn mouth 839 of the turbine ingress pipe 897 is increased by the prossure

of the air within the upper portion 340 of the embodiment’s hollow flotation module 802,

[38913] When the combined and/or total pressure of the water at the bottom mouth 839 of
the turbine ingress pipe 807 (L. pressure dug to both the weight of water and degree of air
compression above that location) is sufficient, water enters that bottom mouth 839, travels
upward through the turbine ingress pipe 807, enters the water turbine enclosure 808, and
causes the rotation of the water turbine 841 therein. After passing through the water turbine
841, the water propelied out of the emabodiment’s water reservoir 837 then flows through
cffluent pipe 809 and flows 818 through mouth 819 back into the body of water 801 from

which it was origimally captured by the embodiment’s inertial water tube 829,

[68914] The bottom mouth 821 of pressure~reliet pipe 822 15 at a depth beneath the
embodiment’s hollow flotation module 802 that varies in response to changes in the waterline
and/or draft of the embodiment, but which is nominally within a relatively narrow range of
depths. When the pressure of the pocket of air 840, trapped within the hollow flotation
module 802, and positioned above the water reservoir 837, exceeds the hvdrostatic pressure
of the water at the bottom mouoth 821 of the pressure-relief pipe 822, then pressurized air
from the air pocket 840 will flow through that pipe 822 and exit the pipe’s lower mouth 821
thereby escaping the embodiment and reducing the pressure of the air 840, When the pressure
of the pocket of air 340 is less than the hydrostatic pressare of the water at the bottom mouth
821 of the pressure-relief pipe 822, then the surface 842 of the water within the pressure-
relief pipe 822 will be above the pipe’s bottore mouth 821, and ar will remain trapped within
the air pocket 840. Air from air pocket 840 enters the pressure-relief pipe 822 through upper

mouth 843,

[60915] Instead of, or in addition to, the pressure rehief pipe 822, a water pressure-relief pipe
such as 611 m FIG. 63 can be used which allows water to exit upwardly from the interior
void of the embodiment when the pressure in said void rises bevond a nominal threshold, and

the scope of the present disclosure includes such embodiments. Instead of, or in addition to,
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the pressore relief pipe 322, a spring-loaded or gravity-loaded rebief valve can be provided on
the upper, lower, or side surface(s) of hollow flotation module 802, allowing water and/or air
to exit the mterior void of the embodiment when the pressure m said void rnises bevond a

nomuinal threshold pressure (e.g., the cracking pressure} of said valve.

[60916] When the air intake valve (816 i FIGS. 83 and 88) 13 open, air 18 periodically
and/or oceastonally drawn from the atmosphere outside the embodiment and into and through
air intake pipe 844 (positioned behind, and partially obscured by, tapered channel 833C and
its respective diverter, with respect to the Hlustration in FIG. 87, and more easily seen m FIG.
88) and thereafter drawn out of the air intake pipe and into the stream of water flowing
upward within the upper portion of conical tubular segment 833C. The Ventusi cffect
associated with the acceleration of water within the conical tubular segments 806 reduces the
lateral and/or static pressure of that accelerated water, thereby facilitating its drawing in,
and/or intake, of air from the atmosphere. The opening of the air intake valve (816 1o FIGS.
85 and 88) allows the embodiment’s control system 1o raise the pressure of the air within the
emnbodiment’s air pocket 840, If too much air 1s drawn in through the air intake valve, the
excess air within the interior of the hollow flotation module 802 will vent to the body of

water through pressure-relicf pipe 822

(60917 Within electronics enclosure 813 are included (without lumitation): computing
devices and circuits 845, energy storage devices 846; and radio conununications devices,

transcetvers, navigational devices, and the embodiment’s control system 847.

[66918] The onentation of the embodiment’s radder 810, and the shaft 820 to which it s
affixed, are adiusted and controlied by the rudder control mechanism 811 and a motor 848

therein, which, in turn, are controlled by the embodiment’s control system 847,

[36919] The annular tube baliast chamber 805 contains a sealed space %49 that is filled with
water. Other embodiments of this disclosure utilize different materials, and/or different
relative locations, to supplement the ballast, and/or to adjust the natural frequencies, of those

embodiments.

[386928] In some embodiments of this disclosure, the tube ballast chamber 849 contaings
perforations i its walls 803, especially at uppermost and lowenmost portions {¢.g. noar seam
830 and ncar mouth 804), to facilitate the flooding of the chamber during nitial deployment.

Said perforations can allow air trapped mside the tube ballast chamber to exit {e.g. from
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perforations at an uppermost portion of the chamber), and allow water to flood nto the
chamber {¢.g. from perforations at a lowermost portion of the chamber). Similar perforations

can be provided in all embodiments of this disclosure that utidize a water ballast.

1609211 An embodiment similar to the one llustrated 10 FIG. 87, meludes an air pump
positioned on or within embodiment’s hollow flotation module 802, The air pump s
connected to the tube ballast chamber (e.g., to an apper portion of the tube ballast chamber)
by an airhine and/or tube such that, when activated by the embodiment’s control system, the
air pump sends compressed air through the airline and into the tube ballast chamber where #
displaces a portion of the water therein. This embodiment inclades an apertare in a lower
portion of the tube ballast chamber wall so that water displaced from the tube ballast chamber
through the introduction of pressurized air can escape to the bady of water on which the
embodiment floats. Afler pumping a desired and/or requusite volume and/or mass of air into
the chamber, a valve on the pump and/or airling is closed thereby preventing the air added to
the tube ballast chamber from escapmg. If additional ballast is desired, the valve on the pump
and/or airline may be opened causing some or all of the air within the tube ballast chamber to
escape back {o the atmosphere, thereby drawing additional water back into the tube ballast
chamber through the aperture in the lower portion of the tube baliast chamber wall. By
venting some or all of the added awr from the tube ballast chamber, and thereby drawing water

back into that chamber, inertia is added to the ballast and to the embodiment.
[30922] FIG. 88 shows a side perspective of the same sectional view Hustrated in FIG. 87,

[60923] FIG. 89 shows a side sectional view of the same embodiment of the current
disclosure that 1 ilhustrated in FIGS. 80-88, where the section is taken along the section line

89-89 specified in FIG. 85,

[36924] When air mtake valve 816 is open, the suction created by a Ventur: effect
associated with the movement of water through constricting pipe 833C draws atmospheric air
i through the air intake valve, and through the connected air intake pipe 844, after which a
portion of the air passes through aperture 850 and inio the stream of water flowing upward
through conical tubular segment 833C. Air so drawn into the interior of the crabodiment’s
hollow flotation module 802 will be trapped therein until and unless the pressure of that
trapped air exceeds the level needed to overcome the hvdrostatic pressare at the bottom

mouth of the pressure-relief pipe (822 tn FIG. 87) after and dunng which a portion of the air
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from within the embodiment’s air pocket 840 will vent into the body of water 801 on which
the embodiment floats, and thereafior will rejoin the atmosphere around and outside the

cmbodiment.

[66925] Note that 1n this embodiment, there s ltttle or no “permanent buovancy” provided,
1.¢. there are no large hermetically sealed volumes whose average density 1s lower than that
of water. Instead, the buoyancy of the embodiment is provided by a pocket of air 840 inside
the hollow flotation module 802, In other words, the average internal water level 838 tonds to

be vertically lower than the average external water lovel 801,

168926] FIG. 90 shows a side perspective of the same sectional view iHlustrated i FIG. 89
where water outside the embodiment and mside the embodiment’s inertial water tube has

been omitted.

[36927] FIG. 91 shows a top-down sectional view of the same embodiment of the carrent
disclosure that is itlustrated 1o FIGS. 80-90, where the section is taken along the section line

91-91 specified in FIG. 89,

[60928] FIG. 92 shows a side perspective of the same sectional view tustrated in FIG. 91

wherein the water inside and outside the embodiment has been omitted.

1609291 FIG. 93 shows the same perspective sectional view dlustrated n FIG. 88, but of a
modified configuration of that embodiment. The configuration of the modified embodiment
ihhustrated in FIG. 93 has been altered (relative to the embodiment lustrated 1in FIGS. 80-92)
0 as to climinate the mnternal cvlindrical tube wall (829 1 FI1G. 88) that separates the lower
portion {829 in FIG. 88) of the inertial water tube of the original embodiment from the scaled
tube ballast chamber 805 of that embodiment, and from the entramned water-filled ballast (849

in FIG. #8) therein.

[608936] The altered embodiment configuration iHustrated in FIG. 93 removes the wall {829
in FIG. 88} that scparates the water flowmg through the lower portion (829 in FIG. 88) of the
mertial water tube from the water (849 in FI(G. 88} trapped within the tube ballast chamber
with respect to the embodiment configuration thustrated 1n FIG. 88, The altered embodiment
configuration of FIG. 93 still encloses an equivalent volume and mass of water, as does the
tube ballast of the embodiment configuration illustrated in FIG. 88, because, with respect to

the configuration tHustrated 1n FIG. 93, the upper 830 and lower 804 mouths of the expanded
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lower tabe segment 805 have flow-normal cross-sectional areas corresponding to the tube

channel 829 of the embodiment configuration illustrated in FIG. 88,

[66931] In other words, with respest to the embodiment configuration ilustrated in FIG. 93,
water may only flow mito and out of the tube segment 805 through apertures or mouths 830
and 804, the flow-normal cross-sectional arcas of which are unchanged, and thercfore a
portion of the water within the bulbous and non-cvlindrical portion of the tube channel
829/849 15 inhibited from freely flowing out of that tube segment, and is instead, at leastto a
degree, obstructed by the upper and lower frusto-conical walls 851 and 852, respectively, and
must therefore accelerate, and/or be accelerated, in synchrony with the tube segment 803,
thereby cffectively adding its inertia to that of the cmbodiment, and effectively behaving as
ballast, although not as effectively as the more completely enclosed tube ballast (849 in FIG.

883,
[08932] FIG. 94 shows a side perspective view of an embodiment of the carrent disclosure.

168933] The crbodiment 900 floats adjacent to a surface 901 of a body of water. The
embodiment 900 comprises a buoyant, and approximately spherical, buoy 902 that floats at
the surface 901 of a body of water, and a depending hollow mertial water tube 903, an upper
portion 904 of which is tapered and approximately frustoconical. As the embodiment moves
up and down in response to passing waves, water within the depending tube 903-904 tends to
move up and down relative to the embodiment and not in phase with the embodiment, due i
part to excitation by the tapered upper portion 904 of water tube 903, As water within the
mertial water tube 903-904 moves up and down relative 1o the embodment, water tends to
enter and exit the inertial water tube, through a lower mouoth 905 at a lower end of the inertial
water tube 903, in an oscillating fashion though with a net upward water transport. Moreover,
as water within the inertial water tube 903-904 moves up and down relative to the
embodiment, water from within the nertial water tube is periodically ejected from an upper
mouth {(not visible) of the mertial water tube and deposited within the hollow interior of the
cmbodunent’s buoy 902, at an average rate of gjection corresponding to the net upward water

transport.

[B0934] As water ts deposited within the buoy 902, aur therein 1s compressed. When the
volume, height, and/or level of the water within the buoy 902 s sufficient, and/or the pressure

of the air trapped within the buoy 902 is sufficient, the pressure of the water within a bottom
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part and/or portion of the buoy’s hollow interior can reach and/or surpass a threshold
pressure, and water from within the buoy 902 will be forced out of the buoy 902 through an
aperture, mouth, conduit, and/or portal 906. Tn the embodiment iHhastrated in FIG. 94, the
effluent apertare 906 is at the end of a short effluent pipe or condait 907, In sinutlar
embodiments, the effluent aperture 906 1s found directly within the wall of the buoy 902, In
other stmilar embodiments, the effluent aperture 906 can be at the end of a conduit or pipe

connecting an intenor of the buoy to the surrounding body of water,

[38935] A water turbine {not visible) adjacent to the efthient aperture, and/or fully or

partially within the channel defined by effluent pipe 907, is caused to rotate by the outflow of
water through the respective efftucnt aperture 906 and/or effluent pipe 907, The water turbine
is operatively connected fo a generator {not visible}, and outflowmg-water-driven rotations of

the water turbine cause the generator to generate electnical power,

[386935] In this manner, the pumping action of the embodiment creates a pressurized
reservolr or accumulator within the buoy (upper hull enclosure) of the embodiment, which is

drained in a relatively constant fashion to supply power to a turbine.

[608937] A portion of the electrical power generated by the embodiment’s generator (not
visible) may be used {0 energize radio commumications equipment and/or circutts {not
shown), imcluding, but not hmited to, phased array antennas. A portion of the electrical power
generated by the embodiment’s generator may be used to energize computing circuits (not
shown) that perform, execute, and/or complete, computational tasks received by the
cmbodiment through encoded radio transmissions, and/or by other means. A portion of the
clectrical power generated by the embodiment’s generator may be vsed to energize
propulsion devices {not shown} that may propel the embodiment in desired directions, and/or

to desired locations.

[66938] An actuated valve 908 positioned at an upper portion of the buoy 902 can release
atr from within the buoy 902 so as to reduce the pressure therein. The valve 908 may be
actuated directly in response to a sufficient pressure of the air within the booy 902 being
reached or exceeded, and/or it may be activated by the embodiment’s electronic or fluidic
control system (not shown) (i.¢. the valve may be controlled as the result of analog or digital

operations performed by fludic logic gates and/or fhudic amplifiers).
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[B0939] A pressure relief pipe 909 ¢jects water from within the buoy 902 when the vohume,
height, level, and/or head pressure of that water, combined with the pressure of the air
adjacent o that water, imparts o the water sufficient pressure to reach, exceed, and/or

overcome the height of the upper mouth and/or aperture 910 of the pressure relief pipe 909.

[B6948] FIG. 93 shows a left-side view of the same embodiment of the current disclosure

that 1s illustrated 1n FIG. 94.

[36941] An actuated valve 911 positioned at a lower portion of the buey 902 can release
water from the interior of the buoy so as to reduce the volume, height, level, and/or pressure
of the air and/or water theremn. The valve 911 may be actuated directly n response to a
sufficient pressure of the water within the buoy 902 being reached and/or excecded, and/or it

may be activated by the embodiment s control system (not shown}.

[36942] FIG. 96 shows a back-side view of the same embodiment of the corrent disclosure

that is illustrated in FIGS. 94 and 95.

[60943] FIG. 97 shows a front-side view of the same embodiment of the current disclosure

that is illustrated 1o FIGS. 94-96,

[66944] FIG. 98 shows a top~-down view of the same embodiment of the corrent disclosure

that is lustrated in FIGS. 94-97.

[60945] Pressurc-relicf pipe 909 has an upper mouth and/or aperture 910 through which
water flows out from the interior of the buoy 902 1o the outside of the embodiment 1f and

when the pressure of that water is sufficient to 1ift the water past the upper aperture 910

[60946] Actuated pressure-relicf valve 908 has an apper aperture 912 through which air
flows out from the interior of the buoy 902 to the atmosphere outside the embodiment when
activated by, and/or in response to, the air pressure within the buoy 902 reaching and/or
exceeding a specific threshold pressure, a threshold pressure dynamically detemmined by the
embodiment’s control system (not shown}, and/or by the embodiment’s control system for
another reason, such as to adjust the level, volume, and/or mass of the water within the buoy
802, and the mertia therein, thereby adjusting the embodiment’s waterdine and waterplane
area, which in tarmn tends to adjust and/or alter the sensitivity of the embodiment to the

ambicut wave energy.
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[60947] FIG. 99 shows a bottom-up view of the same embodiment of the current disclosure

that is illustrated 1o FIGS. 94-98.

[60948] Water within the buoy 902 flows out through cffivent pipe 907 and/or effluent
mouth 906 thereby causing a water turbme therein to rotate, and causing an operatively

connected {not visible) generator to generate electrical power.

[38949] Actuated pressure-rehief valve 911 has a lower aperture 913 through which water
flows out from the mtenor of the buoy 902 to the body of water (901 in FIG. 94 on which
the embodiment floats when that valve is activated and/or opened by the water pressure
within the buoy 902 reaching and/or exceeding a threshold pressure, a threshold pressure
dynamically determined by the embodiment’s control system {(not shown}, and/or by the
embodiment’s control system for another reason, such as (o adjast the level, volume, and/or
mass of the water within the buoy 902, thereby adjusting the embodiment’s waterline and
waterplane area, which mn turn tends to adjust and/or alter the sensitivity of the embodument

to the ambient wave cnergy.

[60958] Water moving up and down within inertial water tube 903 1s periodically ejected
from the tube’s upper mouth 914 inside the buoy 902 and is thereafter deposited within the
wnterior of the buoy 902. The constricting portion 904 of the mertial water tube tends to
tmpart a pressure to and excite the water in the mierior of the constricting portion when the
embodiment is moving downwardly, and amplify the speed and momentum of the water
rising up from the approximately cylindrical portion 903 of the inertial water tube, and
thereby tends to cause the water ejected from the upper mouth 214 of the inertial water tube
to achieve a height and/or head higher than the mean waterline of the embodiment with
respect to the surface (901 in FIG. 94) of the body of water on which the embodiment floats
before that ¢jected water falls within the buoy’s interior and/or is added to the crubodiment’s

water reservoir within the buoy’s interior.

[68951] FIG. 100 shows a side sectional view of the same embodiment of the current
disclosure that 1 illustrated in FIGS. 94-99, where the section is taken along the section line

100-100 specified in FIGS. 96-99.

[B6952] As the cmbodiment 900 moves up and down in response [0 waves moving across
the surface 901 of the body of water on which the embodiment floats, water 915 within the

embodiment’s mmertial water tube 903, with an upper surface 916, tends to move 917 up and
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down relative to the tube’s upper mouth 914, and it tends to move 918 up and down relative

o the tube’s fower mouth 905, with a net or average upward movement.

1686953] The micrior of constricting portion 904 of inertial water tube 903 constitutes an
mterior wall defining a hiquid pressurizing surface that can impinge upon and increase the
pressure of water mside the tube (adjacent to that wall) when the embodiment moves
downwardly relative to the water inside the water tube. The constricting portion 904 of
inertial water tube 903 excites the water inside the nertial water tube, causing it to oscillate,
Periodically, due n part to increases in pressure created by the constnicting portion 904
and/or due to the oscillation of the water mnside the tube excited by the constricting portion
904, a portion of the water within the inertial water tube rises above the inertial water tube’s
upper mouth 914 and is ejected 919 from the tube after which 1t falls mto the hollow chamber
921 and/or mierior within the buoy 902, and 1s thereby added to a reservoir and/or pool 920
of water within the hollow interior of the buoy 902. As water is added to the reservoir 920 the
volume of the air 921 trapped within the buoy 902 is reduced, thercbhy compressing that air,
and the pressure of that air 921 15 mereased. If the height, level, and/or upper surface 922 of
the reservolr of water 920 within the baoy 902 rises to a height that exceeds the height of the
tube’s 903 upper mouth 914, then water from the water reservoir 920 will flow back mnto the
tube 903 and be added to the water 915 therein until the upper surface 922 of the water
reservolr is no greater than that of the tube™s upper mouth 914, Although this embodiment
doecs not have a feature that laterally diverts the water ejected from tube 903, the priching and
roliing motions of the crobodiment can cause the water ¢jected from tube 903 to nonetheless
fall mto the reservoir of water 920 rather than to fall straight back down into the mertial water

tabe 903 and thereby rejoin the water 915 from which it was briefly separated.

[60954] The combination of the height, level 922, and/or head pressure of the water 920,
and the pressure of the air 921, trapped within the buoy 902 tends to propel water from the
water reservowr 920 through effluent pipe or conduit 907 where the flowing water engages
and tends to rotate the water turbine 923, thereby cnergizing the generator 924, Afier flowing
and/or passing through the water turbine 923, the water flows through effluent aperture 906,
and thercby tflows 925 back into the body of water 901 from which 1t was captured, and on

which the embodiment floats.

[BO955] Water from the rescrvoir 920 enters pressure-rchief pipe 909 through s lower

mouth 926. And if and when the pressure of the water within the water reservoir 920 is
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sufficient to force water high enough up and through pressure-relief pipe 909 such that it
reaches and/or exceeds a the height of the pressure-relief pipe’s upper mouth 910, then water
from the buoy’s reservoir 920 will flow out of, and/or exit, the inderior of the embodiment
through that upper mouth 910, thereby tending to reduce the pressure of both the water 920
and the air 921 within the buoy’s hollow intertor. During operation of the embodiment, the
water surface juside pressure-relief pipe 909 will tond to be some distance above the upper
surface of the water in water reservoir 920, due to the elevated pressure of the air 921 above
that water, 1.¢., the combined water and air pressures will tend to exceed the atmospheric

pressure of the air in the upper portion of the pressure-relief pipe 909
[68956] FIG. 101 shows a side perspective of the same sectional view illustrated in FIG. 99.
[G0957] FIG. 102 shows a side perspective view of an embodiment of the current disclosure.

[36958] A pominal deployment of the embodiment 930 positions it adjacent (o an upper
surface 931 of a body of water over which waves travel, at least periodically and/or
occastonallv. The embodiment 930 comprises an approximately spherical buovant portion
932 and an approximately cvlindrical depending tubular portion, 1.¢., an inertial water tube,
933 that possesses a lower 934 mouth through which water may freely enter and treely exit
the interior of the nertial water tube 933, and an upper mouth (not visible) through which

water may freely exit the mtenior of the mertial water tube.

[66959]  As the embodiment 930 moves up and down in response to passing waves, water
within the mertial water tube 933 tends to move up and down, at times moving out of phase
with the wave-responsive movements of the embodiment 930, Periodically and/or
occasionally water rises within the inertial water tube 933 to a sufficient height, and/or with
sufficient speed, to escape the upper mouth of the mertial water tube 933 and thereafter be
trapped, and/or depostied, within the interior of the holiow buoy 932, 1.¢. into the
embodiment’s water rescrvoir or infernal water tank. As water is added to the reservoir of
water within the buoy 932, the volume of the wir trapped within the buoy 1s reduced and its

pressure 18 thereby ncreased.

[38968] A portion of the pressurized water within the buoy tends to flow back to the body of
water 931 from which it was captured through an effluent port, aperture, pipe, portal, and/or
channel 935, As water from within the buoy 932 flows out through ¢ffluent portal 935 it

cngages and tends 1o cause to rotate a water turbine positioned therein and/or adjacent
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thereto. In response to rotations of the water turbine, a generator, operatively connected to the
water turbing by a shaft, 1s encrgized, ¢.g., through rotations of the gencrator’s rotor, therchy
generating electrical power. In sinlar embodiments, the water turbines impart rotational
power to hydranlic rams, accumulators, and motors and the water turbines are energized
directly or indirectly by the hydravhic motors. In other similar embodiments, other power

takeofts are utithized.

[68961] The scope of the current disclosure 1s not himuted to the type and/or number of
power takeoff mechanisms utilized. In similar emboduments, no electricity is generated, but
rather, high-pressure water is passed over, through, and/or into filtration and/or adsorption
substances and/or mats configured to remove valuable clements and/or compounds from the

water, ¢.g. an adsorption substance designed to extract dissolved lithium from the water,

[B0962] As water leaves the effluent portal 935 the flow of at least a portion of that water, or
of water moved by that water, tends to be obstructed by a surface 936 which tends to deflect
at least a portion of that flow away from the embodiment along an approximately radial,
{ateral, horizontal, and/or flow-normal vector, thereby generating lateral thrust that tends to
propel the ermbodiment in a divection opposite that of the deflected flow and across the

surface of the body of water on which the embodiment floats.

[38963] An actuated valve 937 positioned at an upper portion of the buoy 932 can release
air from the interior of the buoy 932 50 as to reduce the pressure of the air and water within
the buoy. The valve 937 may be actuated directly {e.g. passively} in response to a sufficient
pressure of the air within the buov 932 being reached and/or exceeded, and/or it may be
activated {¢.g. actively) by the embodiment’s control system {not shown}, ¢.g. when electrical

sensors detect a threshold pressure within the embodiment.

[36964] A pressure relicf pipe 938 gjects water from the interior of the buoy 932 when the
volume, height, fevel, and/or head pressure of that water, combined with the pressure of the
atr adjacent to that water, imparts to that water sufficient pressure to reach, exceed, and/or

overcome the height of the upper mouth and/or aperture of the pressure relief pipe 938,

[086965] FIG. 103 shows a lefi-side view of the same embodiment of the current disclosure

that is lustrated in FIG. 102.
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[80966] An acteated valve 935 positioned at a lower portion of the buoy 932 can release
water from the interior of the buoy 932 so as to reduce the pressure of the air and water
therein. The valve 939 may be actuated dircctly m response to a sufficient pressure of the
water within the buoy 932 being reached and/or exeeeded, and/or it may be activated by the

embodiment’s control system (ot shown}.

[60967] Water flowing 940 over, and/or through, the embodiment’s water turbine (not
visible) and back to the body of water 931 on which the embodiment floats 1s deflected by a
surface 936 of a structural element 941 attached {o the embodiment’s tube 933 thercby
generating a lateral thrast useful in propelling the embodiment across the surface 931 of the

body of water on which the embodiment floais.

[08968] FI{5. 104 shows a back-side vigw of the same embodiment of the current disclosure

that is illustrated in FIGS. 102 and 103,

136969] FIG. 105 shows a right-side view of the same embodiment of the current disclosare

that is dlustrated in FIGS. 102-104.

[60976] FIG. 106 shows a front-side view of the same embodiment of the current disclosure

that s Hustrated in FIGS. 102-1035.

[66971] FIG. 107 shows a top-down view of the same embodiment of the current disclosure

that 1s tustrated in FIGS. 102-106.

669721 FIG. 108 shows a bottom-up view of the same embodiment of the current

disclosure that is illastrated m FIGS. 102-107.

[68973] The embodiment’s 930 incrtial water tube 933 18 hollovw, with upper (not visible
due to a lateral bend in the upper portion of the inertial water tube) and lower 942 mouths,

and tends to contain water within at least a portion of is mternal channel.

[669974] FIG. 109 shows a side sectional view of the same crubodiment of the current
disclosure that is illustrated in FIGS. 102-108, where the scetion is taken along the section

line 109-109 gpecified in FIGS. 104 and 106-108.

j3897S] ¢ buov portion 932 of embodiment 930 1s comprised, at least in part, of a flexible

cloth, sheet, panel, covering, material, and/or barrier that i1s held in an approximately
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spherical shape by an intermal pressare of air and water that pushes outward against the inner
surface(s) of the flexible material. The nonunal sphenical shape of the buoy 932 is preserved,
¢.g., in the case of a reduction in the buoy’s internal pressure, by a set of vertical
circomferential nbs, struts, tubes, pipes, beams, and/or rods, e.g., 943, that span the buoy
adjacent to an inner surface of its outer flexible covering 932, radiating outward from an
uppermost poing 944 to a corresponding lowermost point (not visible) and arranged ina
pattemn sumilar to the asrangement of hines of longitude on a globe. One or more horizontal
circumferential ribs, struts, tubes, pipes, beams, and/or rods, ¢.g., 945, that span the buoy
adjacent to an inner surface of its outer flexible covering 932, radiating about the
embodiment’s nonunally flow-normal and/or vertical longitudmal axis and arranged ina

pattern stmilar to the arrangement of lines of latitude on a globe.

[B6976] As the embodiment 930 moves up and down n response t0 waves passing across
the surface 931 of the body of water 931 on which the embodiment floats, water 942 within
the embodunent’s inertial water tube 933 tonds to move up and down, at times out of phase
with, and/or with a greater amphitude than, the vertical movements of the embodiment. As
water 942 within the inertial water tube 933 moves ap and down, water enters and exits 946
through the inertial water tube’s lower mouth 934, Likewise, the surface 947 of the water
within the inertial water tube 933 moves 948 up and down, perodically moving high enough
that a portion thereof is gjected 949 from the upper mouth 950 of the tube. A portion of the
water cjected 949 from the upper mouth 950 of the incrtial water tube falls to the bottom of
the 1nner charober and/or hollow of the buoy’s 932 interior thereby adding to the volume of
water 951 mn a pool and/or reservoir of water 1n a lower portion of the buoy’s interior, and
likewise raising the level and/or upper surface 952 of that water reservoir 951, As the volame
of water within the embodiment’s water reservorr 951 1s moereased. the volume of air 953
trapped, and/or contained, within an upper portion of the buoy’s mterior i1s decreased, and its

pressure 1S ncreased.

[B6977] At least in part due to an increase in the pressure of the air and water within the
buoy’s 932 water reservoir 951, a portion of the water within the buoy’s rescrvoir 951 tends
to flow out of the buoy and back to the body of water 931 from which it was originally
captured through effluent pipe 935, As water flows through effluent pipe 935 1t flows over
and/or through a water turbine 954 therein. As water flows through water turbine 954, the

turbine tends to rotate, which causes the attached shaft 955 to rotate, which, in tum, causes
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the rotor of generator 936 to rotate, thereby causing generator 956 1o generate electrical

power.

166978] Water flowing out of efffuent pipe 9335 tends to be obstructed and/or diverted by
surface 936 which tends to cause that flow to move away from the embodiment 930 1m a
honzountal direction radially and laterally onented away from the emmbodiment’s nominal
flow-normal and/or vertical longitudinal axis. The diverted flow of water tends to tmpart to
the ebodunent thrust in a direction opposite the flow’s direction and radially oriented away
from the embodiment’s nominal flow-normal vertical longitudinal axis n the opposite
direction, thereby tending to propel the embodiment across the sarface 931 of the body of

water on which the embodiment floats.

[68979] When the pressure of the water within the buoy’s water reservoir 951 exceeds a

threshold pressure, that pressure becomes sufficient to cause water entering the lower mouth
and/or aperture 937 of pressure-relief pipe 938 to flow up to, and flow 958 out of, the upper
mouth and/or aperture 939 of that pressure-relief pipe, thereby reducing and/or relieving the

“oxceoss” water prassure.

[B0986] Notice that a substantial portion of the narrowing, tapered, and/or constricting upper
portion Y60 of the embodiment’s tube 933 is arched, tilted. slanted, and/or bent so that its axis
of flow tends 1o not be coaxial with a straight, and nonmunally vertical, longitudinal axis,
and/or axis of radial symmetry, of the wertial water tabe 933, This bending of the wpper

portion of the tube 933 tends to cause water gjected 949 from the mertial water tube’s upper

mouth 950 to be projected laterally as well as vertically.

[60981] A similar crobodiment lacks an cffluent pipe 935, and instead has an aperture in the
wall of the buoy 932, in which aperture, or adjacent to which aperture, a water turbine 1s

positioned and encrgized by the flow of water through that aperture.

[60982] FIG. 110 shows a side perspective of the same sectional view ihustrated in FIG.
109,

[66983] FIG. 111 shows a horizontal sectional view of the same embodiment of the cumrent
disclosurc that is illustrated in FIGS. 102-110, where the section 15 taken along the section

hine 111-111 specified in FIG. 109,
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[60984] FIG. 112 shows a top-down perspective of the same sectional view illustrated in

FiG. i1l
[60985] FIG. 113 shows a side perspective view of an cmbodiment of the current disclosure.

[66986] The embodiment 1000, when nominally deployed in a body of water, tends fo float
adjacent to an upper surface 1061 of the body of water. The embodiment comprises a buoy
portion 1002 with an approximately clhipsoidal hull, and a plurality of hollow, approximately
eylindrical mertial water tubes, ¢.g., 1003, of which are positioned about a lateral and/or
horizontal periphery of the buoy 1002 and have relatively smali flow-normal cross-sectional
areas, and two, ¢ g., 1004, of which are positioned adjacent to the lateral and/or honizontal
center of the buoy 1002 and have relatively large fow-normal cross-sectional arcas.
Although not obvious from the ilustration in FIG. 113, the central wider two mertial water
tubes, e.g., 1004, are also longer and/or have a deeper draft than the six narrower inertial

water tubes, e.g., 1003,

[669987] Each of the cight inertial water tabes, ¢.g., 1003 and 1004, has a lower mouth, ¢.g.,
1005 and 1006, respectively, through which water may enter and leave cach respective

inertial water tube without significant impediment, obstruction, and/or resistance.

[36988] The top 1007 of the buoy 1002 s curved i a manner that might be characterized as
being consistent with that of a partially flattened ellipsoid. A portion 1008 of the top surface
of the buoy s flat, and attached thereto is a water turhine compartment 1009, 1 which s

positioned a water turbine (not visible) that s operatively connected to a generator 1010,

[B0989] Also attached to a top portion 1007 of the buoy 1002 are two nigid sails 1011 and
1012, Each rigid sal s connected to a respective sail shaft 1613 and 1014, And, each sail
shaft is operatively connected to a respective shaft-rotation mechanism 1015 and 1016, ¢g.. a
stepper motor. Note that the rigid sails in FIG. 113 are oriented such that their respective
vertical planes of bilateral symmetry are not paraliel. Each rigid sail is able to generate, and
impart to the embodiment, thrust of a unique magnitude and/or oviented in a unigue direction,
thereby allowing the embodument’s control mechanism and/or system (not shown) to tum and
propel the embodiment, and thereby to steer the embodiment in a desirable direction and/or to
a desirable geospatial location on or at the surface 1001 of the body of water on which the

embodiment floats.
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[B0998] FIG. 114 shows a side view of the same embodiment of the current disclosure that

ts illustrated in FIG. 113,

1669911 FIG. 115 shows a side view of the same embodiment of the current disclosure that

is iflustrated m FIGS. 113 and 114,

{68992} Each of the two wider and longer inertial water tubes, ¢.g., 1017, penctrates the
towermost hull 1002 of the embodiment’s buoy at a position, e.g., 1018, near the buoy’s
bottom and/or point of maximal draft. Each of the six more narrow and shorter tubes, e.g.,
10319, penctrates the lowermost hulf 1002 of the embodiment’s buoy at a position, ¢.g.. 1020,

approximately midway between the buoy's top 1007 and #ts bottom 1002,

[60993] FIG. 116 shows a top-down view of the same embodiment of the current disclosure

that is Hustrated in FIGS. 113-1135.

[66994] FIG. 117 shows a botton-up view of the same embodiment of the current

disclosure that 1s lustrated in FIGS. 113-1§6.

[08995] The embodiment incorporates cight tubes orented approximately vertically and
each tube 1s hollow with a lower mouth, e g, 1006, and an upper moath (not visible). Six
tabes 1003, 1619, and 1021-1024 have relatively small flow-normal cross-sectional areas.

Two tubes 1004 and 1017 have relatively large flow-normal cross-sectional arcas.

[60996] Water discharged from the embodiment’s water turbine (not visible) is retumed to

the body of water on which the embodiment floats through efftuent pipe 1025,

[68997] FIG. 118 shows a side sectional view of the same embodiment of the current
disclosure that 1s illustrated i FIGS. 113-117, where the section is taken along the section

linc 118-118 specified in FIG. 116,

[36998]  As the embodiment 1000 moves up and down in response to waves passing across
the surface 1001 of the body of water on which the embodiment floats, water tends to move
up and down within the embodiment’s eight inertial water tubes, and be excited in its vertical
osciliations by the constricting (pressunzing) surfaces or internal walls thereof. In the cross-
sectional illustration of FIG. 118, the interiors of two of those inertial water tubes. 1.2, 1004

and 1017, are shown.
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[60999] As water 1026 within wnertial water tabe 1004 moves ap and down, water 1s made
to flow 1027 10 and out of the tube through the tube’s lower mouth 1006, The movement of
water 1026 within the mertial water tube 1004 also causes the upper surface 1028 of that
water to move 1029 up and down, occasionally causing a portion of that water to be ejected
1030 from the upper mouth 1031 of the mertial water tube 1004, There is a net upward
transport of water up the tubes. The upper portion 1032 of inertial water tube 1004 is
constricted and curved which tends to cause water rising through that upper portion 1032 of
the iertial water tube to be accelerated and upon gjection to be dirccted laterally. After
falling withia the internior of the buoy, water ¢jected 1030 from inertial water tube 1004 joins,
and increases the volume of, water pooled in a reservoir 1033 within the buoy 1002 thereby
raising the level 1034 and/or surface of that water reservoir 1033, An increase in the volume
of water within the embodiment’s water reservoir 1033 results in a decrease in the volume of
the air 1035 above the water reservoir, and trapped as an air pocket within the buoy’s 1002
interior, thereby increasing the pressure of that air and providing a store of potential cnergy
that enables water to be forced out of the reservoir of the embodiment, via a flow governor

such as a turbine, at clevated pressure.

1661660 Similarly, as water 1036 within inertial water tube 1017 moves up and down water
is made to flow 1037 in and out of the inertial water tube through the wertial water tube’s
lower mouth 1038, The movement of water 1036 within the mertial water tube 1017 also
causes the upper surface 1039 of that water to move 1040 up and down, occasionally causing
a portion of that water to be ejected 1041 from the upper mouth 1042 of the mertial water
tube. The upper portion 1043 of mertial water tube 1017 1s constricted and curved which
tends to cause water rising through that upper portion 1043 of the inertial water tube to be
accelerated and upon gjoction to be directed laterallv. Afier falling within the interior of the
buoy, water ejected 1041 from inertial water tube 1017 jomns, and mcreases the vohume of|
water pooled in a reservoir 1033, just as does water ejected 1030 from nertial water tube

1004 and water gjected from the embodiment’s other six inertial water tubes, ¢.g., 1024,

1061661} The embodiment’s narrower six mertial water tubes, ¢.g., 1022 and 1024, also

possess upper portions, ¢.g., 1044 and 1045, respectively, that are constricted and curved.

[G01002] When the pressure of the water in the cmbodiment’s water reservoir 1033 is high
enough, water rises up a turbine mgress pipe {not visible) and enters a water turbine

compartment 1009 where 1t engages with, and tends to cause the rotation of the
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cmbodiment’s water turbine 1046, thereby causing the rotation of a turbine shaft which
operatively connects the water turbine to the embodiment’s gencrator 1010, thereby cansing
clectrical energy to be produced. After passing through the water turbine 1046, the water that
had risen through the turbine ingress pipe (not visible), then flows down through ¢ffhuent pipe
1025 and therethrough flows 1047 back into the body of water 1001 on which the

embodiment floats.

[B01603] FIG. 119 shows a side perspective of the same sectional view dlustrated in FIG.

118,

[601004] FIG. 120 shows a side sectional view of the same crmbodiment of the current
disclosure that 1s illustrated i FIGS. 113-119, where the section is taken along the section

hine 120-120 specified in FIG. 116,

[381865] The sectional view illustrated 1in FIG. 120 provides a better view of the water cyele
and/or flow that engages and rotates the erabodiment’s water turbing (not visible) inside
water turbine compartment 1009, Duc to an elevated pressure within the upper bull enclosure
or buoy 1002, water within the embodiment’s water reservoir 1033 enters a lower mouth
1048 of turbine ingress pipe 1049 and flows mto the water turbine compartment 1009 where
it passes over and/or through the water turbine {not visible) therein causing the water turbine
to rotate and enecrgize the operatively connected generator 1010 thereby causing the generator
to generate electrical power. After passing through the water turbing, the water flows info and
down efftucnt pipe 1025 and thereafier passes out of the lower mouth 1050 of the effluent

pipe 1025 thereby returning to the body of water 1001 on which the embodiment floats.

[601606] FIG. 121 shows a side sectional view of the same embodiment of the current
disclosure that 1s illastrated n FIGS. 113-120, where the section 1s taken along the section

fing 121-121 specified in FIGS. 116 and 117.

[801887] The section plane of the illustration in FIG. 121 passes through two of the
peripheral inertial water tubes 1021 and 1023 of relatively small flow-normal cross-sectional
arca. These mertial water tubes behave in exactly the same manner as was described with
respect to FIG. 118 and the pair of sectioned relativelv-large-cross-sectional-area inertial
water tubes 1004 and 1017, However, because of the differing flow-normal cross-sectional
areas of their cybindrical portions, and thewr differing lengths, the two inertial water tubes

1004 and 1017 {i.¢., that possess relatively larger flow-normal cross-sectional arcas and
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relatively greater lengths) would be expected to have a different natural frequency than would
the six inertial water tubes 1003, 1019, and 1021-1024 that possess relatively smaller flow-

normal cross-sectional areas and relatively shorter lengths.

[661808] Bocause the embodiment’s two sets of inertial water tubes, 1.¢., those of relatively
larger and those of relatively smaller flow-normal cross-sectional areas, and of relatively
longer and relatively shorter lengths, respectively, will tend to have different natural
frequencies, cach set of incrtial water tubes will tend to eject water into the water reservoir
1033 within the buoy 1002 at optimal and/or maximal rates of flow in response to, and/or
with respect to, wave conditions of differing energies, significant wave heights, and/or

dominant wave periods.

[GB1089] As water 1051 within wertial water tube 1021 moves ap and down that water tends
to flow 1052 1 and out of the lower mouth of the 1nertial water tube. The movement of water
1031 within the mertial water tube 1021 also causes the upper surface 1053 of that water to
move up and down, occasionally causing a portion of that water to be ejected 1054 from the
inertial water tube’s upper mouth. The upper portion 1055 of inertial water tube 1021 is
constricted and curved which tends to cause water rising through that upper portion of the
inertial water tube to be accelerated and upon gjection to be divected laterally. After falling
within the interior of the buoy, water ejected 1054 from inertial water tube 1021 joins, and
tncreases the volume of, water pooled in a water reservorr 1033 withio the buoy 1002,

thereby raising the level 1034 and/or surface of that water reservorr,

[601018] Sumilarly, as water 1056 withun nertial water tube 1023 moves up and down water
tends to flow 1057 m and out of the ivertial water tabe through the mertial water tube’s lower
mouth. The movement of water 1056 within the inerial water tube 1023 also causes the
upper surface 1058 of that water to move up and down, cccasionally causing a portion of that
water to be ejected 1039 from the mertial water tube’s upper mouth. The upper portion 1060
of inertial water tube 1023 is constricted and curved which tends to cause water rising
through that upper portion of the inertial water tube to be accelerated and upon ejection to be
directed laterally. After falling within the mtenor of the buoy, water ejected 1059 from
nertial water tube 1023 joins, and increases the volume of, water pooled in a water reservoir

1033 thereby raising the level 1034 and/or surface of that water reservoir.
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[B01011] FIG. 122 shows a side perspective of the same sectional view ihustrated in FIG.

121

[661612] FIG. 123 shows a top-down sectional view of the same embodiment of the current
disclosurc that is illustrated in FIGS. 113-122, where the scction 15 taken along the scction

line 123-123 specified in FIGS. 118 and 121,

{68101 3] The upper curved and constricted portions of the embodiment’s inertial water tubes
are visible within the hollow intenior of the buoy 1002, Each inertial water tube tends to eject
water periodically in response to wave motion at and/or against the embodiment. Pressurized
water from within the embodiment’s water reservoir 1033 rises through turbine ingress pipe
1049 after which g flows through the embodiment’s water turbine {not visible}. The
discharge from the water turbine flows down through efflaent pipe 1025 where i 15 deposited

into the body of water on which the embodiment floats.

1361014} FIG. 124 shows a top-down perspective of the same sectional view tllustrated

FiG. 123
[G01015] FIG. 125 shows a side perspective view of an embodiment of the current disclosure.

1661616] The embodiment 1100, after a nominal deployment and/or when positioned 1o a
nominal operational configuration and a nominal operational environment, floats adjacent to
an upper surface 1101 of a body of water over which waves at least occasionally pass. The
crnbodiment possesses a buoy 1102-1104 comprised of three hull portions. A lower hall
portion 1102 that is approximaiely cllipsoidal 1w shape. A middle hull portion 1103 that has
the shape of a flattened ellipsoid. And, an upper portion 1104 which is approximately flat.
Attached to the upper portion 1104 is a water turbine compartment 1105 and attached to that
water turbine compartment is a generator | 106, Barely visible behind the water turbine
compartment 1105 is a portion of an effluent pipe 1107 that camries away water discharged by

the water tarbine.

[381617] Depending from a lower portion 1102 of the buoy are two hollow tubes 1108 and
1109, cach possessing a lower mouth 1110 and 1111, respectively. Providing structural
stability to cach tube 1108 and 1109 is a respective bracing pancl 1112 and 1113, Protruding

from a lower portion of the buoy hull 1102 is a water turbine pipe [ 114 wherein is positioned
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a water turbine (160 in FIG. 130} and throagh which pressorized water from inside the buoy

flows back to the outside and/or ambient water 1101,

[661818] Also protruding from a lower portion 1102 of the buoy hull is a water jet 1115
through which pressurized water from mnside the buoy flows back to the outside and/or
ambient water 1101 after first being accelerated by a nozzle 1116 positioned at an end of the
jet 1115, The water jet 1115 can be rotated about an approximately vertical axis so as io
generate thrust in and/or with any radial orientation and/or direction about the crabodiment.
The passage of water through the water jet 1115, and/or the rate at which water flows out
from the water jet, is controlled by a valve that is actuated and/or controlled by the

embodiment’s control system (ot shown}.

[601619] Arrayed about the periphery of the buoy 1102-1104, and above the surface 1101 of
the body of water on which the embodiment floats, are cight additional water jets, c.g., 1117,
the onentations of each of which 1s fixed, and the passage of water through each of which,
and/or the rate at which water flows out of each of which, 1s controlled by a respective valve
that is actuated and/or condrolled by the embodiment’s control system {not shown). The throst
produced by the outtlow of water from cach peripheral waterjet, e.g., 1117, tends to impart a
radial and/or lateral thrust to the embodiment that tends to be normal to a vertical axis of the
cmbodiment and/or approximately paratiel to the resting surface 1101 of the body of water on
which the embodiment floats and tends to push the embodiment across the surface 1101 of
the body of water in a direction from cach respective water jet that tends to pass through the

center of the buoy, 1.e., through the buoy’s vertical longitudinal axds of radial symmetry.

[B81028] FI{5. 126 shows a side view of the same embodiment of the current disclosure that

is ilustrated in FIG. 125,

[361621] Pressunized water within the embodiment’s buoy 1102 flows 1128 through a lower
mouth and/or aperture 1118 of water turbine pipe 1114 and a water turbine (not visible)

therein and returmns to the body of water 1101 from which it was originally captured.

[G01622] o the embodiment configuration lustrated m FIG. 126, the valve regulating the
flow of pressurized water originating within buoy 1102 through water jet 1113 is open
thereby allowing pressarized water to flow 1119 out of the water jet’s nozzle 1116,
generating thrust as a result. The radial and/or directional onentation of the cjected water

1119, and the resulting direction of the resulting lateral thrust, 1s controlled by the
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embodiment’s control system {not shown) through a rotational mechanism and/or motor 1120
that rotates the water jet about an approximately vertical axis approximately nommal to the

botton hull 1102 of the embodiment’s buoy.

1601023 Distributed about the peripbery of the cmbodiment’s buoy 11902 are cight peripheral
water jets, e.g., 1117, and 1121-1124. The embodiment’s peripheral water jets are fixed in
position and orientation 5o as to always project water (when their respective flow-control
valves are opened by the erabodiment’s control system) i a direction and/or along a vector
that is substantially parallel to the resting surface 1101 of the body of water on which the
embodiment 1100 floats, and 15 aligned in radial fashion outward from a vertical central

fongitudinal axis of the embodiment, and tending o gencrate throst in the opposite direction.

(681024} In the embodiment configuration ilustrated m FIG. 126, the valve regulating the
flow of pressurized water originating within buoy 1102 through peripheral water jet 1117 1s
open thereby alfowing pressunized water to flow 1125 out of the water jet and thereby to
generate thrust pushing the embodiment in a direction opposiie that of the flow and/or jet
(i.e., pushing the embodiment to the left with respect to the embodiment orientation

iHustrated m FIG. 126).

[B01028] FIG. 127 shows a side view of the same embodiment of the current disclosure that

is Hustrated in FIGS. 125 and 126.

[681026] Afier pressunized water from within the embodiment’s buoy 1102 flows up to and
through the water turbine {not visible) within the water turbine compartment 1105, thereby
causing the operatively connected generator 106 to generate clectrical power, it then flows
out and down through offluent pipe 1107, passing out of the pipe through the pipe’s lower
mouth and/or aperture 1126 and flowing 1127 back mito the body of water 1101 on which the

embodiment floats.

[601827] FIG. 128 shows a side view of the same embodiment of the current disclosure that

is illustrated 1 FIGS. 123-127.

1661628] FIG. 129 shows a top-down view of the same embodiment of the current disclosure

that is illustrated in FIGS. 123-128.
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[601829] FIG. 130 shows a bottoms-up view of the same embodiment of the current

disclosure that is tllustrated in FIGS. 125-129.

[66163¢] Water turbine 1160 1s posttioned within water turbine pipe 1114 and is made to
rotate when water flows out of the embodiment’s low-energy water rescrvoir and mto the
body of water 1101 on which the embodiment floats. Rotations of the water turbing 1160

cause an operatively connected generator to generate electrical power.

[361631] FIG. 131 shows a top-down scctional view of the same embodiment of the current
disclosure that is illustrated in FIGS. 125-130, where the section is taken along the section

ling 131-131 specified i FIG. 128,

[B81632} The embodiment 1100 mcorporates two hollow mertial water tubes 1108 and 1109,
cach of which has a bottom portion that is approxamately cvlindrical. However, the upper
portion of each inertial water tube penetrates the bottom hull 1102 of the buoy after which
each tube narrows and bends toward the lateral and/or horizontal center of the buoy. The
bottom approximately half of each wnertial water tube 1s removed above what is the nominal
height of an interal reservoir of water that tends o be positioned 1n alower portion 1131 of

the hollow interior of the embodiment’s buoy 1102,

[361833] Water cjected 1131 from cither tube with an abundance of speed will tend to follow
the curving upper wall of the tube and thereaficr be propelied laterally toward a central raised
second water reservoir 1132 into which a portion of that water will tend to fall and join the

water 1133 already contamed within sard raised reservoir 1132,

[381634] By contrast, water ejected from either inertial water tube with a pauncity of speed,
and/or with very little rematning kinetic energy, will tend to 4l through and/or out of the
missing bottom half of the curved upper portion of each respective inertial water tube. Such

low-energy water will tend to fall nto the bottom water reservoir 1131

[G81635] The usc of a “splt” curved upper portion within cach mertial water tube allows the
embodiment to collect water ejected with a relatively large amount of encrgy in a water
reservoir 1132 that is raised and/or positioned s0 as preserve a substantial portion of that
water’s energy as gravitational potential energy and/or head pressure. The split curved upper
portion within cach inertial water tube also allows the embodiment to collect water ejected

with a relatively small amount of energy in a substantially lower water reservoir 1131
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positioned so as preserve in the gjected water a significantly lower amount of gravitational

potential energy and/or head pressure.

1661636] The alternative to using inertial water tubes with split curved upper portions is to
use inertial water tubes with mtegral lateral and/or outer tube walls and with flow-normal
mounths. The lengths, orientations, and designs of such “one-mouth” inertial water tubes will
tend to gject water possessing and/or manifesting at least a requisite level of energy (e.g.,
kinetic encrgy, speed, morsentum, ctc.). Water ristng within the respective inertial water
tubes that possesses less energy will not be gjected and will not add 1o the volume of water
within the embodiment’s water reservoir. Water rising with a level of energy (¢.g., kinetic
energy, speed. momentum, otc.} that is significantly greater than the level required to achicve
gjection will add to, and/or increase, the volume of water within the embodunent’s water
reservolr, but the surplus energy available at the time of 1ts ejection will be lost as that water
falls 1ato the water reservoir thereby sacrificing much of its available gravitational potential

CnETRY.

[681837] An embodiment of the present disclosure may include, incorporate, and/or atilize,
any number of water reservoirs, positioned at different relative heights, and/or at different
heights above the surface of the water on which the embodiment floats, and may utilize any
type, design, and/or configuration of inertial water tube to direct ejected water of differing
energics 1nto the water reservoir that causes the [east amount of gravitational potential encrgy

to be wasted.

[601038] Water 1131 trapped, stored, captured, and/or cached, within the lower low-energy
water reservoir 1131 flows out through a hole, pipe, aperture, and/or portad (1114 in FIG.
128} in a bottom-most portion of the buoy’s hull 1102 where it tends to rotate a first water
turbine positioned therein thereby causing a first operatively connected generator 1134 to

generate electrical power.

[6016839] Water 1133 withun the tugher, rassed, and/or elevated, high-energy water reservoir
1132 flows into a mouth of a water turbine mgress pipe 1135 after which it lows upward and
engages a second water turbing (not visible) positioned within the embodiment’s water
turbine compartment {1105 w FYG. 128) after which the water flows through efflucat pipe
1107, which passcs through the hudl 1102, and releases the water by allowing # to flow (1127

i FIG. 128} back into the body of water (1101 in FIG. 128} on which the embodiment floats.
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The rotations of the embodiment’s second water turbine cause a second operatively

connected generator {1106 1 FHG. 128} to generate electrical power.

[361048] By permitting both high- and low-energy water to be captured within separate water
reservoirs within its buoy 1102, the embodiment 1100 increases the volume of water that v
collects (e.g., by collecting low-energy water that would have otherwise failed to be ¢jected)
as well as preserving and converting to electrical power both the greater and lesser potential
energics of the captured waters. Those skilled in the ant will understand that there arc a large
number of configurations that enable the collection of water i two or more water reservoirs
each having different water surface levels, all of which configurations are mnehuded within the

scope of this disclosure.

[G01841] FIG. 132 shows a side perspective of the same sectional view tlustrated in FIG.
131

J

B}

13610642} Outside and/or below the lower huall 11020f the embodiment’s buoy, cach of the
embodiment’s inertial water tubes, ¢ g., 1108, is approximately cvlindrical. However, after
entering and/or passing mto the interior of the buoy, each inertial water tube narrows, which
tends to aceclerate water nising through the inertial water tube, and cach nertial water tube
bends toward the other inertial water tube and/or toward the muddle of the buoy. For instance,
outer cvlindrical tube 1108 bends and narrows 1129 within the buoy’s interior. Above the
nomunal surface 1131 of the low-energy water reservoir, and/or above the nominal waterline
1137 of the low-cnergy water rescrvoir 1131 against the upper portion 1129 of the inertial
water tube, the upper half 1138 of that mertial water tube 1s present, but the lower half 1139
of that mertial waier tube s removed and/or missimg. Thus, lugh-speed, high-enerey water
rising through the tube 1129 will be goided by the curving upper half of the tubc and a
portion of that watcr may fall into the high-cnergy water reservour 1132, And, low-speed,
low-energy water rising through the inertial water tube 1129 will be able to “spill out of " the
missing fower half 1139 of the upper portion of the inertial water tube, and will tend to fall

nto the low-cnergy water rescrvoir 1131

[681843] The raised, high-cnergy water reservoir 1132 is supported, at least in part, by

vertical struts, e.g., 1140,

661844 Water from the high-energy water reservotr 1132 tlows up through water turbine

ingress pipe 1135 and imparts a portion of its energy to the embodiment’s high-energy and/or



WO 2021/168125 PCT/US2021/018596
186

second water turbine {not visibie} and it then falls through effluent pipe 1107 through which
it flows back into the water outside the embodiment. Water from the low-cnergy reservoir
1131 flows out into the water outside the embodiment through water turbine pipe and/or
portal 1114, imparting a portion of its energy to the embodiment’s low-energy and/or first

water turbine therein, which imparts rotational kinetic energy to its attached shaft 1141,

which, in tumn, causes the operatively connected generator 1134 to generate electrical power.

[681048] FIG. 133 shows a side sectional view of the same embodiment of the current
disclosure that 1s illastrated n FIGS. 125-132, where the section is taken along the section

line 133-133 specified in FIG. 129.

[601846] As the embodiment 1100 moves up and down in response to waves passing at the
surface 1101 of the body of water on which the embodiment floats, water 1142 and 1143
within each of the embodument’s respective two inertial water tubes 1108 and 1109 tends to
move up and down, causing water to move 1144 and 1145, respectively, 1o and out of each
mertial water tube’s respective lower mouth 1110 and 1111, and causing the respective upper
surfaces 1146 and 1147 of that water to move 1148 and 1149 up and down. As the upper
surfaces 1146 and 1147 of'the water 1142 and 1143, respectively, in each merhial water tube,
moves up and down, a portion of that water tends to occasonally be ¢jected, eg., 1150 and
1151, from an upper end of each inertial water tube. Because of the open channel created at
the bottom of the upper portion of cach inertial water tube, through the removal of the bottom
halves of those respective uppermost inertial water tube portions, e.g., 1138, water can exit
the end of each wertial water tube with a range of speeds, and can collide with the interior of

the buoy 1102 at a range of distances and heights from each mertial water tube.

[601847] Water ¢jected from each inertial water tube, ¢.g. 1129, with a relatively small
amount of energy and/or speed may exit its respoctive inertial water tube at a relatively low
height, and/or with a relatively low speed, e.g., 1150, thereby tending to fall only a short
distance from the inertial water tube, and likely falling into the low-energy water reservoir
1131, On the other hand, water ejected from cach inertial water tube, ¢.g. 1129, with a
relatively great amount of energy and/or speed may exat its respective inertial water tube at a
high elevation and with signmificant speed, e.g., 1151, and a portion of that water will likely
fall mto the raised, high-cnergy water reservoir 1132, thereby prescrving at least a portion of

the relatively high encrgy of that ¢jected water as additional gravitational potential encrgy
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and/or head pressure, 1., with respect to the amount of gravitational potential energy and/or

head pressure preserved by the low-energy reservoir 1131,

1661048 Water 1133 contained, trapped, stored, and/or cached, within the high-encrgy water
reservoir 1132 may cnter a water turbine ingress pipe (not visible) and then pass through a
second water turbine 1152, thereby causing an operatively connected generator 1106 1o
generate electrical power, and thereafter flowing through effluent pipe 1107 s0 as to retarm to

the body of water 1101 outside the embodiment.

[361849] Each peripheral water jet, e.g. 1117 and 1124, mcorporates, includes, and/or
utilizes, a flow valve, the opening and closing of which are controlied by the embodiment’s
control system (not shown). Such water-iet flow valves may be posittoned within a respective
peripheral water jet adjacent to the nozzle, and between the nozzle and the water reservoir;
within a respective peripheral water jet adjacent to the nozzle, and between the nozzle and the
atmosphere surrounding the embodiment; at the mlet aperture of cach respective penpheral
water jet, and/or at a number of other locations within and/or proximate to each peripheral

water jet from which the flow of water into each peripheral water jet may be controlled.

[681850] When the flow valve controlling the flow of water through a peripheral water jet.
¢.g., 1117, 15 opened by the ecmbodiment’s control system (not shown} a portion of the
pressurized water in the embodiment’s low-energy water reservoir 1131 enters 1153 the
water jet and subsequently flows through the water jet's nozzle and 1 accelerated 1154,
gencrating thrust in the process. When the flow valve controlling the flow of water through a
peripheral water jet, e.g., 1124, 15 closed by the embodiment’s control system {not shown},
water 138 unable to flow through and/or out of the water jet’s nozzle. When the embodiment’s
control system opens a water jet’s flow valve to an intermediate degree, the amount and/or

ratc of water flow from the jet can be adjusted to create an mtermediate degree of thrust.

[661851] FIG. 134 shows a side perspective of the same sectional view illustrated in FIG.

13:

Lol

[G01652] FIG. 135 shows a side perspective sectional view of the same erabodiment of the
current disclosure that is Hlustrated in FIGS. 125-134, where the section is taken along the

section ine 135-1353 specified 1o FIG. 128
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[B01853] As water i3 added to either or both of the high~ 1132 and/or low-energy 1131 water
reservolrs, the air 1155 trapped within the buoy’s 1102/1103 interior is compressed thereby
mcreasing its prossure. The raised pressure of that air 1135 adds to the force propelling water
into both the low-energy first water turbine (not vistble, inside the water turbine pipe 1114}
and the high-energy second water turbine (not visible, mside the water turbine compartment

1105).

[681654] The cutaway 1156, removed, and/or missing lower half of the inertial water tube

1109 is visible in the dlustration of FIG. 135,

[601085] FIG. 136 shows a side sectional view of the same cmbodiment of the current
disclosure that 1s illustrated i FIGS. 125-133, where the scction is taken along the section

hine 136-136 specified in FIG. 129

[381856] Water captured in the raised, high-cnergy water reservoir 1132, at least in part in
response to the raised air pressure within the buoy 1102/1103, enters a lower mouth 1157 of
water turbine ngress pipe 1135 after which @t passes to and through the water turbing 1152
and imparts energy to it. After flowing through water turbine 1152, the water then flows
through effluent pipe 1107 down into the body of water 1101 on which the emabodiment 1100

floats.

1061657 FIG. 137 shows a side perspective of the same sectional view illustrated in FIG.

136.
[BO1058] FIG. 138 shows a side perspective view of an entbodunent of the current disclosure.

[661039] This embodument 1s comprised of two pomary components, a nommally buovant
(i.¢. prone to floating 1 a fluid) oblate spheroid structure 1200 and three {other embodiments
may have more or less) hollow mertial water tabes, e.g. 1201, Flotation collar 1207 {also
called buovancy band 1207} imparts additional buoyaney to the structure and may be
comprised of foam, encapsulated air {¢.g. encapsulated in hollow steel structures). or any

substance and/or structural element less dense than water,

[681868] Waves present in body of water 1206 mmpart a vertical force onto upper huil
enclosure or Hotation module 1200, causing it to oscidlate and/or perturbate in a motion that 1s

approximately perpendicular to the surface of body of water 1206, As 1206 oscillates, water
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from below inertial water tubes, e.g. 1201, enters and exits (1208} through open tube
bottoms, ¢.g. 1202. The water preferentiaily moves upward, resulting in a net flow through
the nertial water tubes, ¢.g. 1201, towards the structure 1200, The frustoconical bell shape of
mertial water tubes, ¢.g. 1201, which has decreasing transverse and/or flow-normal cross-
sectional area relative to an upward direction of water movement, helps to exeite the
ascillatory net flow n mnertial water tubes, e.g. 1201, W the upward movement of the fluid m
one or more of the inertial water tubes, e.g. 1201, 1s of sufficient aroplitude, a portion of the
fluid will pass above the surface 1206 of the body of water, through the curved portions of
the inertial water tubes, ¢.g. 1203, and will enter the hollow structure and/or flotation module
of 1200 where the inertial water tubes, e.g. 1203, enter that structure {e.g. at penetration

focation 12043,

[661061] The addition of water from the body of water 1206 to the intenior chamber of the
hollow flotation modele 1200 will reduce the volume of, and/or compress, the air in that
chamber, thereby increasing the pressure of that air. This additional air pressure allows the
water inside the hollow flotation module to be released to the outside of the hollow flotation
module with posttive flow rate and pressure, thus providing power. This power may be used
to drive a tarbine, pump, motor, or can be spraved in such a way as to provide thrust, The air
can also be sprayed into the atmosphere (e.g. using acrosolization nozzles) to provide cloud
nucleation sites thereby tending to increase cloud albedo. The following figures will indicate
that the particular embodiment shown uses a turbine that 1s used to harness power from the
crabodiment’s pressurized water and to generate electricity and also has a method for

providing thrust to the embodiment.

[661862] Coraputer chanber 1209 contains electronics which may include power
conditioning equipment, computers for controliing the fonctions of the embodiment, or
actworks of computers used for high performance computation, including processing
computational tasks or instructions received by various remote communications means (such
as radio signals). Computer chamber 1209 15 nomially waterproof and/or hermetically
scaled. Phased array antenna 1210 is used to wirelessly communieate (¢ g. transmit and/or
receive data and/or signals) with satellites, drones, airplanes, spaceplanes, helicopters, kites,
balloons, blimps, boats, terrestnial/ocean based antennas through any of the various bands in
the electromagnetic spectrum, but preferentially in the frequency ranges defined as radio,

microwave, infrared, and/or visible light. Phased array antenna 1210 can contain additional
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radio antennas, LEDs, and/or any other means of producing electromaguetic radiation in the

aforementioned frequency ranges.

[661663] FIG. 139 shows a side view of the same embodiment of the current disclosure that

is iflustrated mn FIG. 138,

[601864] FIG. 140 shows a front view of the same embodiment of the cwrrent disclosure that
ts Hlustrated 1in FIGS. 138 and 139

[361065] Water contained in hollow flotation module 1200 which is pressurized, at least in
part, by compressed air, is forced to exat {1212) the intenor of the hollow flotation module
1200 through water turbine 1211 I the compressed air exceeds a pre-determined threshold
pressure, valve 1213 may actively open through a command trom the embodiment’s control
system housed in 1209 or it may passively open in direct response 1o the excessive pressure.
This action would aliow pressunized air to escape until a desired and/or nonunal pressure was

restored to the interior of the hollow flotation module 1200,

[881866] FIG. 141 shows a top-down view of the same embodiment of the current disclosure

that is illustrated in FIGS. 13%-140.

1661667 FIG. 142 shows a bottom-up view of the same embodiment of the current

disclosure that s ilustrated 1o FIGS. 138-141.

[601668] Hollow wnertial water tubes, ¢.g. 1201, are ngidly linked together by coupling 1213

proximate to their bottom ends and/or near their lower tube openings and/or mouths, ¢.g.

[681869] FIG. 143 shows a vertical cross section of the same embodiment ithustrated in

FIGS. 138-142, with the section plane taken across line 143-143 in Fi(G. 139

[381870G] The surface 1206 of water outside the embodiment, as well as the oscillating
surface 1227 of the water within inertial water tube 1201 are illustrated in FIG. 143, Water
which achieves sufficient oscillation amplitude, and/or upward speed and/or momentum will
be gjected, e.g., 1221, from the upper mouths, ¢.g., 1205, of the respective inertial water tube
openings, and then fall and/or flow into the interior of the hollow flotation module 1200

forming a water rescrvoir 1218 therein. Upper mouths, ¢.g. 12035, can be referred to as
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injection orifices. Note that they are spaced from a bottom wall, or floor, of the interior of the

hollow flotation module 1200, so that the possibility of backflow is reduced or eliminated.

1661671} The surface 1218 of water accumulated within buoy 1200 is shown to be lower than
that of the extemal body of water 1206. This configuration provides additional buoyancy to
the embodiment, 1 addition to or instead of that provided by buoyancy band 1207, (In some
embodiments, enough “permanent buovancy” such as buovancy band 1207 can be provided
such that interior watetline 1218 will nominally be at approximately the same vertical level as
mean external-body-oftwater waterline 1206, or above mean external-body-of-water
waterline 1206} Water accumudated, stored, captured, cached, and/or trapped, within the
embodiment’s water reservoir 1218 will cause the gas {air, nitrogen, argon, ote.} within an
upper portion of the mnterior chamber 1222 of the hollow flotation module to increase in
pressure as more water enters the chamber and 13 added to the water reservorr. The
pressurized air within the interior chamber 1222 of the hollow flotation modele exerts a force
on the water 1218, allowing and/or compelling it to pass through water turbine 1211 and back
into the body of water 1206 on which the embodiment floats. The water turbine 1211 spins
and causes an attached turbine shaft 1216 to rotate. This rotation energizes generator 1219,
thereby causing the generator to generate electricity. Water turbime 1211 spins within an
aperture aud/or hole within a lower portion of the hollow flotation module’s wall, Sigularly
and alternately, a magnetohydrodynamic generator can be employed in place of the water
turbine 1211 and gencrator 1219, to generate electrical power from a flow of water 1212

forced out of the mteror chamber 1222,

[661672] Generator 1219 15 housed w a chamber 1217 that 1s watertight with respect to s
lateral and upper walls, and which s filled with atr, nitrogen, argon, or some other gas. The
water within the embodiment’s water reservorr 1218 is excluded from an upper portion of the
generator chantber 1217 due to the trapped bubble of gas therein, and the water therefore
forms a surface 1225 within the generator chamber at a position and/or fevel below the
generator, The generator 1s thus surrounded by air and 15 protected from damage that might
result from its immersion o water. Through the use of the air-filled generator chamber, a
ess-expensive generator {¢.g., one not designed for submersion in water) may be used

thereby reducing the cost of the embodiment.

[G81073] The airtight chamber 1217 1s supported by a spar 1220, which also countains power

transmission cables which bring power up from the generator to equipment and computers
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contained in computer chamber 1209, This electricity also powers the phased array antenna

1216

1661674 Valve 1223 can be actuated on command or passively, 50 as to allow and/or cause
pressurized water to be gjected 1224 mto the body of water 1206 on which the embodiment
floats. Such an giection of water from the water reservoir 1218 tends to lower the pressure
and fevel 12138 of the water within the mterior chamber 1222 of the hollow flotation modale.
The reaction force from the ciection 1224 of water from valve 1223 teonds to impart ag
acceleration to the embodiment causing i to move laterally across the surface 1206 of the

body of water on which the embodiment floats.

[681875] Note that some embodiments wilf include and/or incorporate a cylindrical tube at
the bottom of each of the angled inertial water tubes, e.g., 1201, such that an upper portion of
cach of the inertial water tubes has a decreasing transverse and/or flow-normal cross-
sectional area relative to water movement in an upward direction within the inertial water
tabes, whereas a bottom portion of cach of the inertial water tubes has a nondecreasing
transverse and/or How-normal cross-sectional area relative to water movement in an upward

direction within the inertial water tubes.

[601676] FIG. 144 shows a perspective view of the vertical cross section iitustrated in FIG,
143,

[681877] FIG. 145 shows a horizountal cross section of the same embodument illustrated in

FIGS. 138-144, with the section plane taken across line 145143 in FIG. 139,

[G81078] FIG. 146 shows a perspective view of the horizontal cross section illustrated n FIG.
145.

[601879] FIG. 147 shows a detail view of the same embodiment ilustrated w FIGS. 138-146.

[361088] Imdividual antenna nodes (e.g., individual dipole antennas) of phased array antenna
1210 are resolved in this figure. In addition to facilitating the transmigsion and receipt of
radio signals, each antenna node also includes, incorporates, and/or utilizes, one or more
LEDs 1229 attached and/or connected to an upper end of each antenna node. The LEDs
attached to the antenna nodes can be used mdividually or in harmony and/or synchrony for

signaling, communication, data transmission, etc. The array of LEDs may also be used as or
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as part of an optical phased array whose coordinated flashing promotes the propagation of
light signals preferentially 1o a chosen or dynamically computed direction, e.g. toward a

moving satellite or aucraft.
[601081] FIG. 148 shows a side view of an embodiment of the current disclosure,

[601882] Embodiment 1300 ncludes an approximately spherical flotation module 1302
whose skin or outer surface 1s substantially impervious to water and gases. Depending from
spherical flotation module 1302 1s a hollow mertial water tube 1303/1304 whose top portion
1303 is tapered and/or constricted, and whose bottom portion 1304 is approximaiely
cvlindrical. The bottommost portion of bottom inertial water tube portion 1304 1s open to the
body of water forming an approxumately arcudar lower mouth 1305 through which water can
pass apwardly and downwardly, in and out of the mtenor of the inertial water tube 1304 The
wnterior of hollow inertial water tube 1303/1304 15 therefore open to the body of water at
1303, and is also open to the hollow interior of spherical flotation module 1302, except that a
first one-way valve (not shown} 1s located wn inertial water tube neck 1337 and tends to
permit the flow of fluid from the inertial water tube into the interior of the spherical flotation
module 1302, and tends to obstract the flow of flid from the ntenior of spherical flotation

module 1302 into the inertial water tube 1303/1304.

[381683] The first one-way valve, positioned in neck 1337, 15 configured to allow fluid to
pass preferentiadly in an upward direction, .., from the interior of mertial water tube
1303/1304 into the interior hollow cavity of spherical flotation module 1302, In some
cmbodiments, the one-way valve allows approximately no fluid to pass in the reverse
direction (from the interior of structure 1302 into the interior of mertial water tube
1303/1304). In some embodiments, the valve allows some fluid to pass in this reverse

duection, although the valve is preferential to fluid passage 1 the upward direction.

{361084) Propelicr 1308 is driven by a hydraulic motor or turbine (not shown} that is
powered by the flow of pressurized water out from the interior of the spherical flotation

module 1302 and back to the body of water 1301 via propeller effhient pipe 1309

[381683] A second one~way valve 1306, positioned within an upper portion of the mertial
water tube, allows water to pass from the body of water 1301 1nto the interior of hollow
inertial water tube 1303/1304 and s configured to disallow water to pass in the reverse

direction.
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[601086] Embodiment 1300 floats on body of water 1301 when in its nominal operational
configuration. and in the operational configuration shown, has a draft on s spherical hollow

structure correspounding o approximately one radius of said structure.

[601087] FIG. 149 shows a side perspective of a sectional view of the embodirnent illustrated

i FIG. 148,

[381688] First one-way valve 1307 1s shown at the neck, and/or junction, 1337 where the
meriial water tube and the spherical flotation module 1302 comnect and 15 of a flap type. it
atiows fluid to pass preferentially from inertial water tube 1303/1304 into the mtenor of
spherical flotation module 1302, ¢.g. when the pressure of fluid nside said inertial water tube
just below neck 1337 is greater than the pressure of fluid in the bottommost part of the

hollow mterior of spherical flotation module 1302,

[361689] When the embodiment oscillates vertically due to forces imparted by waves
traversing the surface 1301 of body of water on which the embodiment floats. the inertia of
the water inside the inertial water tube 1303/1304 tends to cause that water to lag the
osciliations of the embodiment, and/or to oscillate out of phase with the oscillations of the

cmbodiment.

1681098] Consequently, eapecially (but not exclasively) when the embodiment s accelerating
upwardly, a low-pressure region can develop in an upper portion of the tapered portion 1303
of the mertial water tube, tending to cause the second one-way valve 1306 to crack and/or
open, allowing water to flow from the body of water 1301 on which the embodiment floats
into the upper tapered portion 1303 of the inertial water tube. Subsequently, especially (but
not exclusively) when the embodiment is aceclerating downwardly, a high-pressure region
can develop 1 an upper portion 1303 of the inertial water tube, causing the first one~way
valve 1307 to crack and/or open, thereby allowing water to flow from the upper tapered
portion 1303 of the inertial water tube into the hollow intertor of the spherical flotation

module 1302,

[B01091] Accordinglv, the embodiment acts like a pump, pumping water tnto the hollow
interior of its spherical flotation module 1302, and compressing the volume of gas 1315
therein, thereby raising the pressures of both the gas and the water 1313 within the sphenical

flotation module.
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[601892] In some embodiments, first one-way valve 1307 1s replaced with other kinds of
ong-way or check valves {e.g. ball check valves, swing check valves, Tesla valvular conduits,
ot fixed-geometry passive check valves other than the Tesla valvular conduit). v some
embodiments, second onc-way valve 1306 is replaced with other kinds of one-way or check
valves {¢.g. ball check valves, swing check valves, Tesla valvular conduits, or fixed-geometry

passive check valves other than the Tesla valvular conduit).

[681693] When the water accumulated within the embodiment’s water reservoir 1313
achicves an elevated pressure, it has atendency to flow outwardly mnto the body of water
1301 via any apertures in spherical flotation module 1302 that are available to it. In this

embodiment, two such apertures are provided.

[G81094] First, the pressurized water within the embodiment’s water reservoir 1313 can flow
outwardly via propeller motor 1320, wiuch is fed and/or energized with pressurized water via
propeller wnlet pipe 1321, exhausts effluent water to the body of water 1301 on which the
embodiment floats via propeller effluent pipe 1309, and includes a hyvdraulic motor or water
turbine that converts energy from the flow of water through it into shaft power that drives
propelier 1308, thereby propelling the embodiment across the surface 1301 of the body of
water on which it floats. In other words, propeller 1308 1s powered using mechamical power
drawn directly from a flow of pressurized water that originates from within the embodiment’s

spherical flotation module 1302

[681855] Second, the pressurized water within the embodiment’s water reservoir 1313 can
flow outwardly via turbine assembly 1310, which consists of an open condut through which
water can pass from the interior of spherical flotation moduale 1302 to the body of water 1301
on which the embodiment floats. The conduit through turbine asserably 1310 that conmects
the interior of spherical flotation module 1302 to the body of water 1301 on which the
embodiment floats 1s partially obstructed by a water turbine 1311 {not resolved in detaid in
FIG. 149}, sard water turbine being operatively conmected to an electrical generator 1312 via
a turbine shaft. Electrical gencrator 1312 gencrates electricity n response to a flow of water
through turbine assembly 1310 which s used to power the integrated bank of computers,

navigational system, and radio system all situated in computer chamber 1319

[381896] FIG. 150 shows a close-up side sectional view of the embodiment iHustrated in

FIG. 149. Second one-way valve 1306 allows water to pass from the body of water on which
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the embodiment Hoats into the intertor of the inertial water tube 1303 but does not allow {or
does not allow to the same degree) water to pass in the reverse direction. When second one-
way valve 1306 cracks and/or opens, water flows from the body of water through said valve,
then through conduit 1322, before entering the interior of inertial water tube 1303 via conduit

mouth 1323,

[B01897] FIG. 151 shows a close-up perspective view of the sectional view of the

embodiment tllustrated i FIG. 150

1361698 FIGS. 152-204 show a variety of types of “constricted tubes”, “spouts”, and/or
inertial water tubes (particularly concentrating on the uppermost portions thereof), that can be
inchuded, incorporated, and/or utilized, within an embodiment of the carrent disclosure.
These tubes, and others not shown, tend to aceeleraie water upwardly into an embodiment’s
pressurized or unpressurized water rescrvoir when used as part of, or in conjunction with, the
embodiments of this disclosure {and/or as part of, or in conjunction with, other simular
embodiments that are varianis, combinations, and/or modifications of the embodiments of
this disclosure). Embodiments including, incorporating, and/or utilizing, any type, design,
size, location, and/or configuration, of mertial water tube are included within the scope of the
present disclosure. Emboduments of the present disclosure may include, incorporate, and/or
utilize, one or more inertial water tubes of any shapes, dimensions, desigus, and/or
geometrical configurations. An embodiment of the present disclosure may include,
mcorporate, and/or uitlize, any structure, channel, aperture, mechanism, device, method,
and/or means, to entrain, contain, and/or cache, a body of water that is relatively free to move
up and down with substantial independence of the crobodiment i and/or by which it is
gutrained, and to cause at least a portion of that entrained water to be lifted to, and/or ejected
from, a mouth, orifice, aperture, and/or opening, positioned at a height that is nominally

and/or usually above the surface of the body of water on which the ermbodiment floats.

[381899] The types of constricted tubes shown {and/or other similar types of constricted
tubes that are not shown and are vanants or modifications of the Hustrated types of
constricted tubes) can be used fo replace (with appropriate modifications, mcluding
mtroducing one or more curvabures) the uppermost portion, and/or an upper portion, of the
following componenis of the embodiments of this disclosure: {1} the inertial water tube 102
of the embodiment of FG. 1, {2) the incrtial water tube 202 of the embodiment of FIG. 14,
(3) the inertial water tube 302 of the embodiment of FIG. 21, {4) either or both of tube
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channels 345 and 346 of mertial water tube 321 of the embodiment of FIG. 32, (5) any of the
inertial water tubes 406, 407, etc., of the embodiment of FIG. 35, {6) the inertial water tube
526 of the embodiment of FIG, 31, (7) mertial water tube 645 of the ecmmbodiment of FiG. 60,
(8) centrally positioned inertial water tube 720, 722 and 723 of the embodiment of FIG. 75,
(9) any of the upper cxtents, segments, and/or portions, ¢.g. 806, of mertial water tube 803 of
the emabodiment of FiG. 87, (10) mertial water tube 903 of the embodiment of FIG. 100, and

so forth with respect to other embodiments of this disclosure.

381 168] In cach case, the decreasing horizontal cross-sectional arca of the displayed ineruial
water tube {relative to water movement in an upward direction, 1.¢. relative to flow-normal
and/or horizontal section planes of increasing elevation) causes vpward-moving water within
the inertial water tube to accelerate upward and to periodically “spill over” and/or out of an
upper motith of the mertial water tube s0 as to be trapped, and/or captured, within a

respective water reservoir of a respective embodiment.

[361161] Most, if not all, of the types of inertial water tubes shown can be arrayed side-by-
side with other different types of wertial water tubes to form a (heterogencous} composite

mertial water tubes hikewise having more than one top mouth,

601162} Io the case of a compostie nertial water tube, the constituent inertial water tubes of
the compostte inertial water tube can have geometries, constriction ratios, heights, diameters,

ete., that differ from one another.

{681 183] Most, if not all) of the types of mertial water tubes iHustrated 1 FIGS. 152-204 can
be arrayed side-by-side with other inertial water tubes so as to form a (homogeneous)
composite incrtial water tube having more than one upper mouth. Such a contignous array of
mertial water tubes might have a number of lower mouths equal to the number of upper
mouths, or any lower number of lower mouths mchuding having a single lower mouth. The
current disclosure includes embodiments possessing, cluding, incorporating, and/or
utihzing, any number of inertial water tubes, any number of inertial water tube upper mouths

and/or apertures, and any number of mertial water tube lower mouths.

681104 The mertial water tubes illustrated in FIGS. 152-204 are examples, and equally
effective inertial water tubes can be created through vanations, alterations, modifications,
and/or combinations, of the tube shapes, dimensions, designs, and/or geometrical

configurations, presented in those illustrations. Embodiments including, meorporating, and/or
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atilizing an inertial water tube of any type, design, size, location {(within the embodiment},

and/or geometrical configuration, is inchuded within the scope of the present disclosure.

1661165 FIGS. 152-1534 show an inertial water tube of a frustoconical type, in elevated
perspective view {FIG. 152), side sectional view (FIG. 153), and side perspective sectional
view (FIG. 154). Upper frustoconical wall 1400 extends to and/or from lower eylindrical wall
1403 and defines top mouth 1402, which is analogous to upper mouth 115 of the embodiment
of F1G. 6. The upper portion 1400 of the inertial water tube has a decreasing flow-normal
cross~sectional area relative to an upward direction of movement. Bottom hip 1405 can be
continuous with a longer evlindrical wall or another tapered wall, with respect to an
embodiment, ¢.g. the bottom-most third portion 104 of the cmbodiment of FIG. 6, or the
tubular portion 803 of the embodiment of F1G. 93, fn some emabodiments, the cone half-angle

of the frustoconical section 1400 is less than 10 degrees.

[681106] FIGS. 155-137 show an mertial water tube of a frustoconical tvpe, m elevated
perspective view (FIG. 155}, side sectional view (FIG. 136}, and side perspective sectional
view {FI5. 157). Frustoconical wall 1411 extends down to and/or up from lower cyhindrical
wall 1412, Upper cyhindrical wall 1410 extends down to and/or up from frustoconical wall
1411 and defines top mouth 1413, The middle portion 1411 of the inertial water tube has a
decreasing flow-normal cross-sectional area relative to an upward direction of movement. In
some embodiments, the cone half-angle of the frustocomnical section 1411 18 less than 10

degrees.

[601187] FIGS. 158-160 show an inertial water tube of a bel-shaped tyvpe, n elevated
perspective view (FIG. 158), side sectional view (FIG. 159), and side perspective sectional
view (FIG. 160}, Curved annular wall 1422/1421/1420 forms a sloped and smocth
constriction. The nuddle portion 1421 of the inertial water tube has a decreasing flow-normal
cross-sectional area relative to an upward direction of movernent. In some embodiments, the

wterior half-angle of the constrietion is less than 10 degrees.

[G81108] FIGS. 161-163 show an inertial water tube of an hourglass-shaped tvpe, 1n elevated
perspective view {FIG. 161), side sectional view {FIG. 162}, and side perspective sectional
view (FIG. 163). Curved annular wall 1431/1430/1432/1433 forms a region 1430 of
decreasing flow-normal cross-sectional arca and a region 1433 of mereasing flow-nosmal

cross-sectional area (relative to an upward direction of movement), separated by a neck 1432
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of munimal flow-normal cross-sectional area. The flow-normal cross-sectional area at the
upper mouth 1434 of the inertial water tube 1s smaller than the flow-normal cross-sectional
arca of a lower portion 1431 of the tube. In some embodiments, the interior half-angles of the

constriction(s} are less than 10 degrees.

[G61109] FIGS. 164-166 show an inertial water tube of a conmical partial phlug type, in elevated
perspective view (FIG. 164), side sectional view (FIG. 165), and side perspective sectional
view (FI1G. 166). Incrtial water tube wall 1440 foums an approximately cylindrical annulus.
Solid conical plug 1441 15 wholly or partially situated within a cyhndrical vertical projection
defined by tube wall 1440 and, together with inertial water tube wall 1440, forms an anmudar
conduit 1443 of monotonically decreasing flow-normal cross-sectional area relative to an
upward duection of movement, and hence form a kind of constricted or constricting tube
even though wall 1440 is not itself constricting. Spar 1442 connects solid conical plug 1441
1o a support structure {not shown) that 1s ngidly connected to the embodiment, ¢.g. to curved

upper wall 119 of the embodiment of FIG. 6.

1661113 Note that the “tube” defined by tube wall 1440 of this type of inertial water tube is
not itself constricted, but the partial introduction of conical plug 1441 into the mertial water
tube effectively creates a constriction m the upward flow path of the water rising within the
inertial water tube 1440, so that the combined apparatus can be called a constricted tube or
tapered tube. Note too that the flow of water ¢jected from this constricted tube will tend 1o

form an annular and/or comcal sheet.

[681111] In some emboduments of the current disclosure, the spar 1442 can be lowered and
raised, e.g. by a motor in response to signals generated by an embodiment’s control system,

0 as to mcrease and decrease, respectively, the degree of tube constriction.

1661112 FIGS. 167-170 show an inertial water tube of a partial plug tvpe, m elevated
perspective view (FIG. 167}, side sectional view (FIG. 168}, side perspective sectional view
{(FIG. 169), and bottom-~up view (FIG. 170}, Inertial water tube wall 1450 forms an
approximately cylindrical anmuius. Solid phig 1451 1s wholly or partiadly sitaated within
vertical projection defined by tube wall 1450 and, together with tube wall 1450, forms an
annular conduit of decreasing flow-normal cross-sectional arca relative to an upward

direction of movement and/or flow.
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[B01113] A lower portion 1453 of phug 1451 is approximaiely conical with its tip pointed
downward. A middle portion 1451 of plug 1451 is cylindrical with its longitudinal axis
oniented vertically and approximately coaxial with a longitudinal axis of the cybindrical wall
1450. An upper portion 14352 of plug 1451 forms a tapered water diverter than serves to direct

a portion of an upward water flow laterally (i.c. radially outward from the mertial water tube).

(601 114] The annular condait defined by tube wall 1450 and sohid plug 1451 15 at first
decreasing in flow-normal cross-sectional arca w the region of the conical portion of the
plug, relative 1o an upward direction of movement and/or flow, and then approximately
constant in flow-normal cross-sectional area in the region of the cyvlindrical portion 1451 of
the plug, relative to an upward direction of movement and/or flow. Five radial fins, e.g.,

1454, ngwdly connect the plug 1451 to the tube wall 1450

[G01118] FIGS. 171-173 show an mertial water tube of a conical partial plug type, in elevated
perspective view (FIG. 171}, side sectional view (FIG. 172}, and side perspective sectional
view {FIG. 173). Approsimately cylimdrical tube wall 1460 (which, like all inertial water tube
contigurations discussed herein, is continuous with a longer, straight or tapered, tube that
extends downwardly from the botiom lip and/or mouth of the cylindrical tube wall 1460}
forms a cyhindrical channel through which water can flow upwardly and downwardly.
Frustoconical annular tube wall 1461 is continuous with cylindrical tube wall 1460 and forms
a conduit with an expanding diameter (relative to an upward direction of movement and/or
flow). Inserted into this conduit 1s an approximately comcal plug 1462, The annular conduit
1465 formed between the tube walls 1460/1461 and the conical plug 1462 has a flow-normal
cross-scctional arca that decreases relative 1o an upward direction of movement and/or flow.
A water flow moving upwardly through this annular conduit 14635 will tend to bave an
outward radial (horizontal) component to its momentum as it exits the appermost mouth
and/or part of the conduit. Note that this inertial water tube forms a constricted or constricting
tube even though walls 1460 and 1461, considered in 1solation, form a diverging or

expanding condutt relative to flow n an apward direction.

{661 116] Spar 1463 connects the conical plug to a support structure that is continuous with
the hall of the embodiment. Conical plag 1462 can thus be suspended from a “ceiling” of the
cmbodiment. Spar 1463 has a screw feature and/or hincar gear bar (Mrack”) feature 1464
which is inseried mto, and operatively interfaces with, a motorized gear or pinion feature {not

shown) affixed to the support structure from which the conical plug depends. This
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mechanism enables the contcal phig to be raised and lowered according to the outputs of an
clectronic control system of the embodument. Accordingly, the degree of constriction of the
annular conduit 1465, and/or the flow-normmal cross-sectional area of the annular conduit
1463, with respect to any particular flow-normal section within the portion of the inertial
water tube into which the conical plug 1462 extends, can be altered. In other embodiments,
other mechanisms can be used fo raise or lower a plug feature so as to mcrease or decrease

the constriction ratio of the relevant constricted mertial water tube.

[B81117] FIGS. 174-176 show an mertial water tube of a conical partial plug type, in elevated
perspective view (FIG. 174), side sectional view (FIG. 175}, and side perspective sectional
view {FIG. 176). This inertial water tube is nearly identical to inertial water tube illustrated in
FI1GS. 164-166, cxcept that the top portion of this wnertial water tube (1.¢. frustoconical
portion 1471) forms an outer conduit of decreasing diameter relative to an upward direction
of movement and/or flow. Annular water conduit 1473 has relatively high constriction ratio
and that counstriction ratio changes at a relatively high rate with respect to distance travelled
and/or flowed along a longitadinal axis of the conduit. As m the mertial water tube Hustrated
i FIGS. 164-166 and 171-173, contcal plug 1472 can be raised or lowered by any number of
mechanisms so as to increase or decrease the constriction ratio of the annular water conduit

and/or of the nertial water tube.

[601118] FIGS. 177-180 show an mertial water tube of a multi-squirter plug type, in clevated
perspective view (FIG, 177}, side sectional view (FIG. 178), side perspective sectional view
(FIG. 179), and bottont-up view (FIG. 180}, Cyhindrical pipe 1480 is continuous with a
cvlindrical or tapered tube of the relevant embodiment connected to, and/or conttuous with,
its bottommost portion and/or mouth. Inseried into, and mated with, cylindrical pipe 1480, 15
an approximately evlindrical squirter plug 1481, Sqpuirter plug 1481 is solid in region 1481
and has four approximately conical channels, or conduits, cut into and/or from it, ¢.g. 1484,
The approximately conical conduits meet at “knife~-edge” junctions e.g. 1485, which do vot

tend to significantly impede or obstruct water flowing through the nertial water tube.

(661119} Viewed from the bottom (FIG. 180), cach of the four approximately conical
conduits, e.g. 1484 s seen to have a bottom-most horizontal flow-normal cross section
which has the shape of a quadrant of a circle, and a top mouth, ¢.g., 1483, that 1s circular. In
addition, cach of the four approximately conical chanunels has a “bead extension,” ¢.g. 1482,

that 1s approximately cvlindrical in shape and continues upwardly from the broad upper
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surface of the squirter phig. Each of these four head extensions defines a top mouth, e.g.,
1483, for the respective conduit. o some embodiments, cvlindrical squirter plug 1481 1s
mated o cvhindrical pipe 1480 usimng an adbesive. In some embodiments, eylindrical squirter
plog 1481 is mated to cylindrical pipe 1480 uvsing a “press fit” connection. In other
embodiments, the cvlindrical pipe 1480 and the outer cylindncal wall of squurter plug 1481

are the same wall and the tube 1s monolithic.

[B01120] FIGS. 181-183 show a different emboduncent of the approximately cylindrical
squirter plug 1Hustrated in FYGS. 177-180, in elevated perspective view (FIG. 181), side
sectional view (FIG. 182), and side perspective sectional view (FIG. 183). This embodiment
is very similar to the embodiment dlustrated in FIGS. 177-180, except that the “head
extension” pipes, ¢.g., 1491, arc curved so that an upwardly flowing stream of water within
them fends to be cast outwardly as it exits the respective top mouths e g, 1492, of those head

exitension pIpes.

[361121] FIGS. 184-186 show an inertial water tube of a rectilinear type, in elevated
perspective view (FIG. 184}, side sectional view (FIG. 185}, and side perspective sectional
view {FI(z. [86). Flat walls, ¢.g., 1500 and 15301, form a “house” shape with a apper mouth
1502 of approximately rectangular shape. Bottoromost portion 1504 15 continuous with a
rectangular pipe (not shown} extending downwardly into the body of water on which the
crabodiment floats and having a bottome mouth through which water may flow i and out. The
fow-normal cross-sectional area of the inertial water tube decreases relative to an upward
Hlow towards it upper mouth 1502, Wall 1503 (1.e., an extension of one 1501 of the two
angled walls provides a diverting surface that pushes an upwardly flowing stream of water in

a more lateral direction.

[B01122] FIGS. 187-189 show an mertial water tube of an orifice plate tvpe, m elevated
perspective view (FIG, 187}, side sectional view (FIG. 188}, and side perspective sectional
view {FIG. 189). The bottom of eylindrical pipe 1510 1s continucus with a cvlindrical pipe
(not shown} extending downwardly into the body of water on which the respective
embodiment floats and through which water may flow into and out of the pipe. Horizontal
annolar wall 1511 provides an orifice plate that constricts the flow, accelerating it upwardly
into the upper cvlindrical pipe defined by cvlindrical wall 1512, Cylindncal wall 1512
defines and/or provides an upper mouth 1513 through whach water may be ¢jected and flow

outwardly and upwardly.
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[B01123] FIGS. 190-192 show an inertial water tube of a single-squurter plag type, in
clevated perspective view (FIG. 1903, side sectional view (FIG. 191}, and side perspective
sectional view {FIG. 192). This cmbodiment is nearly identical to the embodiment illustrated
i FIGS. 177-180 except that only a single outlet conduit 1525 1s provided, inchuded, and/or
utilized. The incrtial water tube’s single outlet conduit 1525 has a circular flow-normal and/or
horizontal cross~-section. Region 1521 1s solid and conduit 1525 defines an upper mouth

1522,

{681 124] FIGS 193-195 show an ineriial water tube of frastoconical type with a curved water
diverter 1534, in elevated perspective view (FIG. 1933, side sectional view (FIG. 194), and
side perspective sectional view (FIG. 193). This embodiment is neardy identical to that of
FIGS. 155-157 with the exception of the addition of water diverter 1534, Water diverter 1534
18 essentially a “half-pipe” m which water projected and/or gjected out of upper mouth 1533
with sutficient speed, momentony, and/or energy, will tend to be guided along a curved path
defined by the upper wall 1534 of the balf-pipe diverter. However, water projected and/or
ejected out of upper mouth 1533 with relativelv little speed, momentam, and/or energy,
remaining {¢.g., after its ascent up the wertial water tube) will tend to fall over the edge of the
upper mouth 1533 and not flow along and/or agamnst any significant portion of the upper wall

1534 of the halt-pipe diverter.

[B81128] FIGS. 196-198 show an mertial water tube of phug tvpe. in elevated perspective
view {FIG. 196), side sectional view (FIG. 197), and side perspective sectional view (FIG.
198}, This inertial water tube 18 nearly identical to the one illustrated in FIGS. 164-166. The
bottommost portion of cylindrical pipe wall 1600 connects to, and/or is continuous with, a
further downwardly extending cvhindrical pipe (not shown} that extends downwardly into the
body of water on which a respective embodiment floats. Plug 1602 projects into the interior
cavity defined by the upper portion of the cylindrical pipe wall 1600. And plug 1602 has an
approximaicely conical shape with a concave outer surface 1604, so that its bottommuost poiat
1606 has a sharp “necdle-like” profile whose circumferential surface s at a greater vertical
angle {i.c., relative to a flow-parallel section plane) than the circumferential surface of the
plug 1602 at hugher locations ¢.g. 1604, The coustricted passageway 16035 formed in the gap
between cyvlindrical wall 1600 and plug 1602 has a flow-normal and/or horizontal cross-
sectional arca that decreases at an approximately constant rate from the bottommaost point

1606 of the plug 1602 to the upper mouth of the constricted tube 1601
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[601126] FIGS. 199-204 show an inertial water tube of swivel type, in four different side
views (FIGS. 199-202}, bottom-up view (FIG. 203}, and top-down view {FIG. 204). The
botton of approximately frustoconical tapered tube portion 1610 is contivuous with a longer
(tapered or untampered} tube (not shown} that extends downwardly into the body of water on
which the embodiment floats and which has a bottom mouth through which water may flow
into and out of the inertial water tube. Approximately frustoconical tapered tube portion 1610
has a circular flow-normal cross-section at its bottommost portion. At a topmost porfion
1611, approximately frustoconical tapered tube portion 1610 has an ovular flow-normal
honizontal cross-section. Rotating shiding swivel joint 1612 connects ovular pipe 1611 to
ovular pipe 1613 at a sliding and/or rotatable interface, such that ovular pipe 1613 can rotate
through an angle that moves mouth 1614 from a relatively lower position {as shown in FIGS.
199 and 200} to a raised position (as shown in FIGS. 201 and 202), or to any intermediate
position. Buoyant collar 1615 causes mouth 1614 to approximately track the level of the
surface of the water within the reservoir into which the llustrated inertial water tube deposits

water.

[681127] A sinular altemate mertial water tube of swivel type has a tube channel, inchuding
both upper and lower tube segments, in which the flow-normal cross-sections (1., the
sections in planes nommal to a longitudinal axis of the tube}) is approximately circular.
However, the alternate tube configuration inclodes a bend in the tube proximate to the swivel.
The upper and lower tubes are displaced by a bend in both the upper and lower tubes such
that the top porttion of the fower tube 1611 15 bent so as to align the longitudinal axis of its
channel with the axis of the swivel’s rotation, and such that the lower portion of the upper
tabe 1613 1s bent so as to also align the longitudinal axis of its channel with the axis of the
swivel's rotation, thereby resulting in the longitudinal axes of the fully raised swivel inertial
water tube not being coaxial, and thereby requiring water flowing upwardly through the

mertial water tube to make a lateral diversion on its way to the apper mouth 1614,

0361 128] Whereas, with respect to the swiveled tube configuration illustrated in FIGS. 199-
204, the longitudinal axes of the upper and lower tubes are approximately coaxial. The bend
about the swivel 1o the altemate swiveled tube configuration creates upper and lower tubes

with approximately parallel, but not coaxial, longitudinal axes.

[G81129] FIG. 205 shows a side perspective view of an embodument of the current disclosure.
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{601 130] The buoyant embodiment 1650 floats adjacent to an upper surface of a body of
water {not shown). A substantially hollow and approximately upper hull enclosure or buoy or
spherical portion 1651 provides the embodiment with buoyancy. An approximately upper
inner half of the booy is filled with a gas {e.g., air. nitrogen, and/or hydrogen) that is
compressed 5o as to exhibit a pressure that is greater than the pressure of the air sutside the
embodunent, 1.¢., greater than the atmospheric pressure at the upper surface of the body of
water on which the embodiment floats. An approximately lower inner half of the buoy is
filled with water, e.g., scawater, that has been njected, propelied, and/or added to the inside

of the buov as a result of wave action.

1661131} Connected to, and/or depending from, the buoy 1651 is a hollow 1nertial water tube
1652 through which water may rise and fall, ¢ g., 10 response to wave action, and
through which water may enter the inside of the buov 1651, An upper mouth and/or
aperture (not vistble) of the mertial water tube inside the buoy 1651 allows water to
flow from the inside of the mertial water tube 1652 to the nside of the buoy 1651,
A lower tube mouth and/or aperture and/or ingress orifice and/or ingress ¢ 1653 of
the mertial water tube allows water to flow between the mside of the tube 1652 and

the body of water on which the embodiment floats.

{661 132] Hollow incrtial water tube 1652 1s connected to hollow buoy 1651 by means of a
connecting, curvaconus, concave, approximately frusto~conical annular collar 1654 that

provides siructural advantages.

[681133] FIG. 206 shows a front-side view of the same embodument of the current disclosure

that is illustrated in FIG. 205,

381 134] The embodiment 1650 floats adjacent to an upper surface 1655 of a body of water,

¢.g., scawator.

{681 135] FIG. 207 shows a side view of the same embodiment of the current disclosure that
is ilustrated in FIGS. 205 and 206. With respeet to the dlustration 1 FIG. 207, the
crbodiment will tend to move from left to right in response to, and/or as a consequence of,
effluent water discharged from the embodiment at least in part through an aperture 16356,
Because of this preferred direction of movement, the left side of the ilustrated embodiment 1s

designated as being the “back” side, the night side of the illustrated embodument is designated
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as bemg the “front” side, and the side of the illustrated embodiment facing the reader is

designated as being the “right” side.

1661136 FIG. 202 shows a back-side view of the same embodiment of the current disclosure
that 1s dlustrated in FIGS. 205-207. At the back side of the embodiment 1650, three apertures
1656, 1657, and 1658, are connected to respective effiuent tubes that provide a channel
through which water within the buoy 1651 may exit, and/or flow out of, the interior hollow of
buoy 1651, thereby tending to propel the embodunent 1650 mto the page (with respect to the

embodiment orientation Hlustrated 10 FIG. 208},

1681 137] In response to wave action, water flows into and out of aperture 1633 at the bottom
of inertial water tube 1652, The walls of an upper portion of inertial water tube 1652 are
tapered relative to an upward direction of flow, and impart periodic excitation forces to the
water column side said tube, cansing pertodic increases i pressure in the tapered portion
and create an oscillatory water flow. Perodically, water rises within inertial water tube 1652
with enough speed, momentum, energy and/or power to cause a portion of that water to be
gjected from an upper mouth (not visible} at the top of inertial water tube 1652 and into buoy
1651, The water gjected into, and thereby added to, the tnner cavity of buoy 1651 must
overcome the pressure of the gas trapped therein in order to be giected into the mterior of
buoy 1651, and when ejected from the inertial water tube into the interior of buoy 1651 will
tend to further compress the gas trapped therein, thereby further increasing the pressure of

that gas.

601 138] When the level of the water within the buoy 1651 rises to a requistte first threshold
level, a portion of that water will tend to flow wato left and/or right turbine ingress tubes (not
vistble} inside the buoy thereby energizing respective water turbines thercin and respective
generators operatively connected to those water turbines. After passing through the respective
water turbies, the effluent water flows out of the embodiment through respective left and
right effhuent apertures 1657 and 1636, The cfffacnt from left and right effluent apertures
1657 and 1656 tends to gencrate a lateral thrust that tends to propel the embodiment across
the surface 1655 of the body of water on which the embodiment floats m the direction of its
front side (i.c., into the page with respect to the embodiment orientation illostrated in FIG.

2083,
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{601 139] I water 1s added to the mmer cavity of buoy 1631 at a sufficient rate and/or to a
sufficient degree, ¢.g., in response 0 vigorous wave action, then the level of the water within
the buov may rise to a vertical level that exceeds a second threshold level that s bigher than
the first threshold level. When the level of the water within the buoy 1651 reaches and/or
exceeds the second threshold level, then a portion of that water will tend to flow info a central
“overflow” effluent tube through which it will subsequently flow out of the embodiment and
into the body of water 1635 on which the embodiment floats through overflow aperture 1658,
thereby tending to add to the forward thrust gencrated by water flowing out of effluent

apertures 16536 and 1657,

1661 140] FIG. 209 shows a top-down view of the same embodiment of the current disclosure

that is illustrated in FIGS. 203-208.

[601141] FIG. 210 shows a bottom-up view of the same embodiment of the current

disclosure that is tlustrated m FIGS. 205-209.

[661142] In response to wave action, the embodiment tends to oscillate vertically at the
surface of the body of water on which it floats, and additionally the level of the water on
and/or in which it floats tends to oscillate both which respect to #ts distance above the ground,
¢.g., the seatioor, beuneath it and with respect to the top and bottom eunds of the erobodiment.
These oscillations tend to cause water within the embodiment’s mertial water tube 1632 to
oscillate in directions approximately parallel to the longitadinal {(and nominally vertical} axis
of the inertial water tube. As a consequence of these oscillations, water from sutside and/or
below the embodiment tends to enter the inertial water tube through s lower mouth and/or
aperture 1653, and sometimes flows out of the tube and retarms to the body of water on which

the embodiment floats theough that same lower mouth and/or aperture 1653

1361143} Sumidarly, as a consequence of these oscillations of water within mertial water tube
1632, and as a consequence of the narrowing, 1.¢., the reduction in the tube’s flow-nomal
cross-sectional area, of that inertial water tube near an upper end of that tube, water
sometimes exits and/or is ejected through an upper mouth and/or aperture and/or injection
orifice 16359 of the inertial water tube. Water ejected from the upper mouth 1659 of the
inertial water tube 1652 tends to collide with a conical water dispersion plug or “diverter”

positioned above the tube’s upper mouth and/or aperture 1659,
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{601 144] When the level of the water within the embodiment’s buoy 1651 exceeds a first
threshold fevel, a portion of the water trapped within the embodiment’s buoy 1651, and
pressurized by the displaced gas trapped therein, flows out of the buoy through left and nght
tarbine effluent tubes (not visible). Water flowing out of the left and night turbine effluent

tubes, exits the embodiment through respective eft 1657 and right 1656 cffluent apertures.

{601 145] Water flowing 1661 out of the left effluent aperture 1657 tends to generate a thrust
that in addition to propelling the embodiment laterally in a forward direction (i.c., down with
respect 1o the bottom-up embodiment orientation ustrated 1n FIG. 210 also tends to
generate a first torgue about a central nominally vertical longitudinal axis of the embodiment,
thereby tending to cause the embodiment to rotate in a counterclockwise direction 1662 with

respect to the bottom-up embodunent onentation illustrated in FIG. 210

601 146] Water tlowing 1663 out of the right cffluent aperture 1656 tends to generate a thrust
that in addition to propelling the embodiment laterally 1 a forward direction (1.¢., down with
respect to the bottom-up embodiment orientation ustrated in FEG. 218) also fends to
generate a second torque abowt a contral nominally vertical longttudinal axis of the
embodiment, thereby tending to cause the embodiment to rotate in a clockwise direction 1664

with respect to the bottom-up embodiment ornientation iustrated in FIG. 210,

{381 147] By adjusting, controlling, and/or regulating, the relative rates at which water flows
out of the embodiment’s left 1657 and right 1656 effluent apertures, e.g., as through the
adjustment, control, and/or regulation, of the resistive torque of each effiuent twbe’s
respective water turbine, the embodiment’s angular orientation at the surface of the body of
water on which it floats may be adjusted, controlied, and/or regulated (1.¢. vawed) relative to
the embodiment’s nominally vertical longitudinal axis, thereby permitting the embodiment to
be stecred such that the combination of that steering and the novusally forward thrusts and/or
propulsion created, at least in paxt, by the water discharged through the embodiment’s left
1657 and right 1656 cfffuent apertures can be used to cause the embodiment to travel in a
desired and/or desirable direction, and/or toward and/or to a desired and/or desirable
destination, ¢.g., towards and/or to a particalar longitude and latitude, ¢.g., where waves are

more energetie.

[361148] When the level of the water within the embodiment’s buoy 1651 exceeds a second

and/or “overflow” threshold level, a portion of the water trapped within the embodiment’s
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buoy 1651, ¢.g., a portion of the water at or above the second threshold level within the
cmbodiment’s water reservolr, and pregsurized by the gas trapped therein, flows out of the
buoy through an overflow effluent tube, thercthrough exiting 1665, and/or tlowing out of, the
embodiment through overflow aperture 1638. Such outflows tend to add to, and/or increase,
the nominally forward thrust propelling the embodiment 1o a forward direction (ie.,

dowmward with respect to the enmbodiment onentation illustrated wn FIG. 210).

[681149] FIG. 211 shows a side perspective view of the same cmbodiment of the current

disclosure that is ilustrated m FIGS. 205-210.

[661130] FIG. 212 shows a top~down cross-sectional view of the same embodument of the
current disclosure that is llustrated in FIGS. 203-211, where the section is taken along the

section bine 212-212 specified in FIG. 207,

[361158] The embodiment’s buoy 1651 has a hollow interior chamber or hollow flotation
capsule 1666 wherein a lower portion is nonunally filled with water (thus constituting a water
reservolr or water tank portion of the hollow interior chamber) and an upper portion is
nominally filled with a pressurized gas (thus constituting a pressunized air enclosure portion
of the hollow interior chamber). An annular upper portion of the wall of the cmbodiment’s
nertial water tube (1652 in FIG. 207) 15 attached to an amoular fower portion of the wall
(1654 1 FIG. 207) adjacent to an aperture within and/or at a Jower portion of the buoy, and
the annalar band comprised of fused buoy and inertial water tube walls delineates the nertial
water tube into an exterior portion {1652 in FIG. 207), the outer surface of which is in direct
contact with the body of water (1655 FIG. 207} on which the embodiment floats, and an
mterior portion 1667 the outer surface of which 1s in direct contact with the water trapped
inside the interior 1666 of the buoy 1651, The inner surface of the inertial water tube is in
durect contact with water that tends to oscillate up and down within the inertial water tube in
respornse to wave action, and has a constricting section that can apply a pressunzing force to

the water instde the mertial water fube when the embodiment oscillates.

[601152] Water gjected from the apper mouth (1659 1n FIG. 210} of the tube (1652 n FIG.
207} collides with a conical water dispersion plug that is positioned above the upper mouth
(1659 1 FIG. 210) of the tube, and that 1s positioned such an axis of radial svmumetry in the
plug 13 coaxtal with the nominally vertical longitudinal axis of the inertial water tube (1.e.

coaxial with the inertial water tube’s axis of radial symmetry}. The collision of the vertically
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ciected water with the water dispersion plag tends to disperse the gjected water across and/or
over the upper surface of the water trapped within a lower portion of the mterior 1666 of the

crabodiment’s buoy 1651,

[661133] Water whose free surface has risen to or above a first water level that s at the
vertical height of the upper edges 1669 and 1667 of the respective left 1671 and nght 1672
turbing ingress tubes will tend to flow into those tarbine ingress tubes therein encountering,
engaging, and/or flowing through, respective left 1673 and right 1674 water turbines,
positioned within constricted portions, 1675 and 1676 respectively, of those turbine ingress
tubes. These turbines are one type of flow govemor that helps retain a certarn amount of
water within the embodiment’s reservotr, maintaining (s waterline and certam of its
hydrodynamic propertics. When caused to rotate by water flowing through their respective
turbine mgress tubes, water turbines 1673 and 1674 mpart rotational kinetic energy and/or
power to their respective operatively connected turbine shafts 1677 and 1678, which transmit
a portion of that rotational kinctic energy to respective {not shown) left and night generators,

thereby causing those generators to generate electrical power.

[681134] The left 1671 and night 1672 turbine effluent tubes (which are the continuations of
the lefl and right turbine ingress tubes past the pomnt at which the water therein flows through
the respective left and nght water turbines) pass through the wall of the buoy 1651 at
posttions 1679 and 1680 respectivelv. And, water discharged from the loft 1671 and night
1672 turbine effluent tubes passes out of the embodiment through the respective extemal
apertures (1657 and 1656 in FIG. 208) thereby generating propulsive thrust that tends o
raove the erabodiment laterally across the surface of the bady of water on which the
cmbodiment floats i a forward direction (i.¢, to the night with respect to the embodiment

orientation dlustrated in FIG. 2123

[B01155] By varying the amounts of resistive torgue and/or braking force applied to the left
and right water turbines by their respective generators {¢.g., alternators} the degroes to which
the left 1673 and night 1674 water turbines retard, fimit, reduce, inhubit, slow, and/or throtile,
the rate at which water flows through the respective left 1671 and night 1672 turbine effluent
tubes, and thereby the degrees to which the left 1673 and right 1674 water turbines retard,
Limit, reduce. inhibit, slow, and/or throttle, the rate at which water 1s discharged from, and/or
flows out of, the respective left 1657 and right 1656 external apertures, the erabodiment’s

control system (not shown) can adjust, control, and/or regulate, the magnitude of the
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propudsive thrust generated by the effluent of each water turbine. When the propulsive thnust
generated by the water discharged from one external aperture 18 unequal to the propulsive
thrust generated by the water discharged from the other external aperture, then a torque is
applied to the embodiment about a vertical longitudinal axis therchy tending to caase the
embodiment to tum. Thus, by controlling, adjusting, altering, and/or regulating, the amount
of resistive torque applied to the left and night water turbines, the direction in which the
embodiment moves and/or travels n response to the propulsive thrusts generated by the water
flowing out of the embodiment can be controlled, adjusted, altered, and/or regulated, 1.¢., the
cmbodiment can be steered in a direction across the surface of the body of water on which the

embodiment floats.

[661136] Water whose free surface has risen to or above a sccond water level that 1s at the
vertical height of the upper edge (not visible beneath the water dispersion plug 1668} of an
overflow effluent tube 1681 will tend to flow into the overflow ctfivent tube and thercthrough
flow out of the embodiment. The upper edge of the overflow effluent tube defines the second
“overflow” threshold water level. The overflow effluent tube 1681 passes through the wall of
the buoy 1651 at position 1682, And, effluent water discharged from the overflow tube 1681
passes out of the embodiment through the respective external aperture (1638 1n FIG. 208}
thereby generating propulsive thrust that tends to move the embodument laterally across the
surface of the body of water on which the embodiment Hloats in a forward direction (1.e., to

the right with respect to the erabodiment onentation illustrated 1n FIG. 212}

[361157] FIG. 213 shows a top-down perspective view of the same cross-sectional view
iHustrated i FYG. 212, FIG. 213 shows a perspective cross-sectional view of the same
embodiment of the current disclosure that i1s itustrated in FIGS, 205-212, where the section 15
taken along the section line 212-212 gpecified in FIG. 207, However, unlike the sectional
thhustration of FIG. 212, the illustration of FIG. 213 includes the generators which are found

above and/or in frond of the section plane 212-212 specified in FIG. 207,

[661138] Operatively connected to the shafis 1677 and 1678 of the respective left and right
water turbines (1673 and 1674 in FIG. 212} are respective left 1683 and right 1684

generators.

[361159] When water within a lower portion of the interior 1666 of the embodument’s buoy

1651 rises above the upper mouths, apertares, and/or edges 1669 and 1670 of the respective
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left and right twrbine ingress tubes 1671 and 1672, then a portion of that water may flow inio
those respeetive turbine ingress tubes. However, if the level of the water within the lower
portion of the jnterior 1666 of the crabodiment’s buoy 1651 rises even further, and exceeds
the height and/or level of the upper mouth, aperture, and/or edge 1685 of the overflow
cffluent tube 1681, then a portion of that water may flow into the overflow cffluent tube and
therethrough flow out of the nterior 1666 of the buoy 1651, thereby relieving and/or

reducing the excesstve water level and/or water volume to a nominal level and/or volurme.

381 160] A lower wall 1686 of the embodiment™s buoy 1651 is attached to, and/or fused
with, an apper portion 1667 of the embodiment’s mertial water tube 1652/1667 thereby
sealing the nterior 1666 of the buoy with a contigucus, continuous, and/or unbroken wall that
is formed in partt by a portion 1667 of the inertial water tube’s wall. Adjacent to and/or above
the annular junction and/or seam of the tube 1652/1667 and the buov 1651, the tube 1667
constricts thereby tending to propel water rising within, and/or relative to, the inertial water

tube 1652/1667 up to, and against, the embodiment’s water dispersion plug 1668,

6681161} Because of the elevated pressure (i.¢., above and/or greater than the pressure of the
atmosphere outside the embodiment) the average, tvpical, and/or resting surface of the water
within the erobodiment’s inertial water tube 1652/1667 will tend to be lower than the
average, typical, and/or resting surface {1655 1n FIG. 207} of the water on which the
crobodiment floats. Morcover, because this crabodiment lacks supplemental buovancy and/or
buovant materials {e.g., foam), the average, typical, and/or resting surface of the water within
the inierior 1666 of the buoy 1651 will tend to be lower than the average, typical, and/or

resting surface (1655 in FIG. 207) of the water on which the embodiment floats.

{681 162] FIG. 214 shows a side cross-sectional view of the same embodiment of the corrent
disclosure that 1s illustrated in FIGS. 205-213, where the section is taken along the section
line 214-214 spectfied 10 FIG. 210, While the embodiment iHustrated in FIG. 214 shares the
same features and design as the Mlustrations of FIGS. 205-213, the embodiment illustrated in
F1G. 214 has been configured so as to use a portion of the electrical energy that 1t produces in
order to grow maring organisms and/or conduct aguaculture. By using at least a portion of the
clectrical encrgy that it prodeces and/or generates to energize lights, ¢.g., 1687, the growth of
marine algae {micro- and/or macro-algac) may be supported, promoted, stimulated, and/or

accelerated.
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{601 163] In response to waves traveling across the surface 1655 of the body of water on
which the embodiment (16350 in FIG. 207} floats, the level, velocity, and/or volume, of water
within the enmbodument’s inertial water tube 1652/1667 changes. As a result, the upper
surface 1688 of the water within the embodiment’s inertial water tube 1652/1667 tends to
osciliate up and down 1689, particularly in respounse to a drving pressurization of the water
in an upper portion of that inertial water tube that is caused by the rising and falling of the
constricting, approximately frustoconical walls 1667 of sad tube. Occasionally, the level
1688 of the water within the mertial water tabe 1652/1667 1s propelied high enough that a
portion of that water escapes the upper mouth 1639 of the mertial water tube 1667, thereafter
tending to collide with a lower surface of the embodiment’s water dispersion phig 1668, and
to thereby be dispersed, ¢.g., 1690, across the breadth of the reservoir of water 16668 trapped

within a fower portion of the interior 1666 of the buoy 1651,

{601 164] As water flows from the upper mouth of the mertial water tube 1667 into the water
reservolr 16668 within the ntenor of the buov 1651, the level 1691 of the water inthe
reservoir 16668 will tend to rise, and the volume of the pocket of air 1666A trapped within
the buoy and nonunally above the level 1691 of the water 16668 trapped therein tends to be
reduced and/or compressed. tending to increase the pressure of both the air 1666A and water
16668, Conversely, and i complementary tashion, as water tlows out of the water reservorr
16668 through the left 1671 and/or right (not visible) turbine ingress tebes, or through the
overflow effluent tube 1681, the pressure of both the pocket of air 1666A and the water

16668 trapped within the buov tond to be reduced.

601 165] Hthe level 1691 of the water 16668 trapped within the water reservoir 16668
within the buoy 1651 exceeds the level 1692 of the upper mouth and/or aperture of the
overflow efffuent tube 1681, then water will tend to flow out of the water reservoir 16668
and 1nto the overflow efffuent tube 1681, and therethrough flow 1661 out of the embodiment,
thereby tending to gencrate a forward thrust. Water flowing out of the water teservoir 16668
through the left turbine effluent tube 1671 will likewise flow 1665 out of the embodiment,
thereby tending to generate a forward thrust. (While not visible in the sectional Hlustration of
FIG. 214, water flowing out of the water reservoir 16668 through the right turbine effluent
tube will also flow out of the embodiment, thereby tending to generate an additional forward

thrust )
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{801 166] A portion of the electrical power generated by the left 1683 and right {not visible}
generators is provided to, and consumed by, a plurality of hights and/or lamps, ¢.g. 1687, that
are attached and/or connected to an inner surface of the buoy beneath the surface 1691 of the
water within the water reservoir 1666B positioned inside the buoy 1651, In other
embodiments, lights or lamps are positioned on upper interior walls of buoy 1651 or
clsewhere within the bollow interior of buoy 1631, 1 such a manner as to illununate a large
portion of, if not all of, that volume. In still other embodiments, lights or lamps are positioned
on, and/or attached to, both upper and lower interior walls of buoy 1651, 1.e., positioned both
above the water 16668 and submerged within the water 16668, The scope of the present
disclosure includes embodiments with lights and/or lamps positioned on, and/or attached to,
any location on, i, and/or within the embodiment. The scope of the present diselosure
includes embodiments with lights and/or lamps positioned on, and/or attached to, any
location on an exterior surface and/or wall of the embodiment {¢.z., such that that light
produced radiates into the water outside and/or around the embodiment). The scope of the
present disclosure inclodes embodiments with lights and/or lamps that are suspended by
cables {¢.g., electrical cables) at various locations throughout the embodiment, e.g.. within
the water reservoir and/or within the inertial water column. Such suspended lights and/or
famps might depend from any surface, wall, and/or stractural member within the

embodiment.

{601 167] The clectromagnetic radiation, e.g. 1693, emitted by the embodiment’s lamps, ¢.g.
1687, may be consurued by micro or macro algae growing within the water reservotr 16668,
or plants of any type. Such algae or plants may be suspended in the water of the water
reservoir of the embodiment, or may be attached to ropes, fabrics, or other substrates

contained within the water reservoir of the embodiment.

(681168} In onc embodiment, designed to promote the growth of macroalgae, an
approximately circular net 1694 spans, and/or is adjacent to, an approximately flow-normal
and/or horizontal cross-section of the water reservoir 16668, adjacent to the surface 1661 of
the water reservoir. Net 1694 entrains macroalgae within the lower portion of the water
reservoir 16668 thereby tending to reduce, if not prevent, the outflow and/or loss of that
macroalgae through the turbine tubes, ¢.g. 1671, and/or overflow tabe 1681, In other

embodiments, other means {e.g. 3 sicve, catchment, mesh, or grating} are positioned in the
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path of water flow to the turbine in order to prevent outflow or loss of macroalgae and/or

other organisms such as fish.

[6681169] Periodically, algae may be removed from the reservoir 16668 by a ship, platform,
or other vessel. A shup may 1nsert a suction tube mto and through the upper routh 1695 of an
algae access tube 1696, Such a suction tube may be extended through the algae access tube
antil an end of the suction tube passes through the lower mouth 1697 thereof and

therethrough into the reservoir 16668,

[361178] Once inserted into and through the algac access tube 1696, the lower mouth of an
inserted suction tube can be positioned near the bottom of the embodiment’s reservoir 16668
and suck out a portion of the algae therein. A complementary algae access tube {not shown),
and/or a complementary channel within a single algae aceess suction tube, can return water to
the reservoir while algae, and/or algae and water, are being removed from the reservoir,
thereby maintaining and/or preserving the original level 1691 of the water in the water

reservolr 16668,

[681171] The algac access tube allows algae, water, nutrients, and/or other materials, to be
added to, and/or withdrawn from, 1698 the water reservoir 16668 when that reservoir is
otherwise sealed inside the buoy 1631, Because the algac access tube 1696 is open to the
atmosphere at its upper mouth 1695, and open to the water and algae in the reservoir 16668
at its lower mouth 1697, water from the reservoir is free to rise vp within the algae access
tube 1696. Because of the pressure of the air trapped within the upper portion 1666A of the
materior of the buoy 1651, and the corresponding pressure of the water 16668, the surface
1699 of the water within the algae access tube 1696 tends to rise to a height 1760 above the
surface of the water within the water reservoir 16668 whose head pressure approximately

corresponds to the pressure of the ar within buoy 1651

[661172] In addition to growing algae, especially macroalgace, within the reservoir 16668
mside the buoy 1651, algae, especially macroalgae, may be grown inside the embodiment’s
mertial water tabe 1652, An upper barnier net 1701 spanning an upper portion, and/or at an
upper position, of the mertial water tube 1652 prevents at least a portion of the algac within
the ertial water tube from too closely approaching the upper coustricted portion 1667 of the
mertial water tube which, if not prevented, could potentially clog the inertial water tube at

that location.
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[601173] Macroalgae 1s grown within a net enclosure and/or algae containment bag 1702 that
forms a porous bag entraining most, if not all, of the algac. An upper end of the algac
containment bag 1702 is pulled upward by a tloat 1703, tending fo position the upper end of
the bag proximate to the lower side of the barrier net 1701, The algae within the algac
containment bag 1702 arc encouraged to grow through the embodiment’s provision of light,
¢.g. 1704, coutted by lamps, ¢.g. 17035, positioned along the interior wall and/or surface of the
inertial water tube 1652, The tube lamps, ¢.g. 1703, are similar or identical to the lamps, e.g.
1687, positioned within the inside of the buoy 1651, although cach sct of lamps, 1.¢. those
within the buoy 1651 and those within the embodiment’s inertial water tube 1632, may emit
light(s} of differing frequencies and/or wavelengths so as to more optimally encourage the

growths of differing species of algae.

[681174] A lower end of the algac containment bag 1702 13 pulled downward by a weight
1706 comnected to the bag by atether, chain, rope, linkage, and/or cable 1707, Also
connected to the weight 1706, and therethrough to the algac contamment bag 1702, 15 a
tether, chain, rope, linkage, and/or cable 1708 an upper end of which 1s connected to a float
1709 that tends to float at the surface 1655 of the body of water on which the embodiment

floats.

[G81175] Periodically, algae may be removed from the embodiment’s inertial water tube
1652 by a ship or other vessel. A ship may attach a secondary cable to cable 1708 and then
lower a secondary weight to increase the total weight tending to pull the algae containment
bag 1702 down and out of the tube 1652, After the algac containment bag has been pulled
down and become free of the inertial water tube 1652, the algac containment bag may be
pulied up by the secondary cable and therewith lified onto and/or iunto the ship where its algal
contents may be harvested. The same algae contatnment bag that was removed may be
reinserted ingo the inertial water tube using the same second cable, using an underwater
autonomous vehicle, and/or using another method, mechanism, and/or system. If the same
algac containment bag is reinserted into the embodiment’s inertial water tube, it will tend to
be so reinserted after most, but not all, of s entrained algae has been harvested and/or
removed. By leaving a portion of the algae in the algae contamment bag, the residual algac
can grow and give rise to another harvest. If a “new” second algae contamment bag is

mserted into the embodiment’s mertial water tube 1652 to replace the removed algae
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containment bag, then it 1s advantageous to first “seed” that algae contamment bag with algal

stock 50 that a new crop of a preferred species of algae can be grown.

16681176] The scope of the present disclosure includes a complementary ship to periodically
harvest the algal crops grown within the embodument, as well as the facilities on a shore,
floating platform, and/or other ship where the harvested algae are processed and/or stored, as

well as a method for harvesting algas wherein:
[381177] a wave energy converter of a type herein disclosed is deployed on a body of water
[061178]

[B81179} clecirical encrgy produced by said wave cnergy converter operating in waves 18
used to power LEDs, or other lamps, or other sources of light emissions, that are mounted on,
within, inside, or outside, of said wave encrgy converter, and/or LEDs, or other lamps, or
other sources of light emissions, that arc suspended from walls, surfaces, and/ot structural

members, within, imside, or outside, of said wave energy converter
[661180]

[661181] algac are permutted to grow n an enclosure, cavity, or vicinity of said wave energy

converter using light from said lamps as a source of metabolic energy
[001182]

361 183] said algae {or products or byproducts produced therefrom, ¢.g. algal oil} is

transferred to a ship or other floating vessel
301184}

{681 185] said ship or floating vessel transfers said algae (or products or byproducts produced

therefrom, e.g. algal oil} to a shore facility for processing and/or storage

[381186] The embodiment aquaculture configuration tlustrated n FIG. 214 may also include
fish within either or both of the water reservoir 16668 and/or the algal containment bag 1702,
If one or more species of fish that are able to eat and/or consume the type(s) of algac being
grown within the embodiment are selected and meluded within the respective growth areas

prior to each growth cycle, then a portion of those fish may be harvested along with whatever
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algae remains uneaten. The scope of the present disclosure includes a method for harvesting

fish wherein:
[681187] a wave energy converter of a type herein disclosed is deploved on a body of water
[001188)

{361 189] clectrical energy produced by said wave energy converter is used to power LEDs,
or other lamps, or other sources of light emissions, that are mounted on, within, inside, or

outside, of said wave energy converter, as well as LEDs, or other lamps, or other sources of
Light enmissions, that are suspended from walls, surfaces, and/or structural members, within,

mstde, or outside, of said wave energy converter
3011901

[661191] algae are permitied to grow in an enclosure, cavity, or vicinity of said wave energy

converter using light from said lamps as a source of metabolic energy
j001192)

{601 193] fish or other marine organisms are permitted to grow in an enclosure, cavity, or
vieinity of said wave energy converter, fecding, at least in part, on said algae as a source of

metabolic encrgy

1601194]

G601 195] said fish or other marine organisms are transferred to a ship or other floating vessel
601196}

{881 197] said ship or floating vessel transfers said fish and/or other marine orgamisms {(or
products or bypraducts produced therefrom, ¢.g. fish meal or fish oil} to a shore facility for

processing and/or storage

1061 198] The scope of the present disclosure includes, but is not limited to, the growth and/or
harvesting of any and every kind of microalgae, macroalgae, fish, crustacean. Fish that do not
cat the vanetics of algae grown may nonetheless recetve nutrition, e.g. plankton and

phytoplankton, from the water that is regularly introduced to the reservoir 16668 and inertial

water tiube 1652 as a result of wave action. In addition to mtroducing potentially nutricnt-rich
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water from outside the embodiment into the water reservoir 16668 and nertial water tube
1652 as a result of wave action, the embodiment also tends to remove waste-containing
and/or nutrient~-depleted, water from the water reservoir and inertial water tube as a result of
the same water cyele (e, water enters tube 1652, and therefrom enters the water reservoir
166B. and thereafter flows out of the water reservoir through the turbine ingress and effivent

tubes and/or through the overflow effluent tube).

[B81199] The scope of the present disclosure includes embodiments utilizing water reservoir
tamps and/or inertial water tube lamps emutting hight of any single wavelength, any range of

wavelengths, and/or any combinations of wavelengths or ranges of wavelengths.

{681 280 The scope of the present disclosure includes embodiments 1 which lamps are
attached to the mner surface of the upper portion of the buoy 1651, 1.e. within the air pocket
1666A. The scope of the present disclosure includes embodiments 1 which lamps are
attached to the outer surfaces of the buov and/or tube thereby encouraging algal growth, and
the establishment of communities of fish, outside the embodiment, but in the vicimty of the

embodiment.

(601261} The scope of the present disclosure includes embodiments utilizing their wave-
generated energy to create high-pressure water suttable for the desalination of scawater,

and/or for the extraction of munerals from secawater.

[661262] The scope of the present disclosure ncludes erbodiments which utilize and/or
consume a portion of the electrical power that they generate to electrolyze water, ¢.g.
scawater or deionized water, 5o as o produce hydrogen gas. The scope of the present
disclosure includes embodiments that store at least a portion of the hydrogen gas that they

produce within the air pocket 1666A inside their respective buoys.

661283} The scope of the present disclosure mncludes embodiments comprised of buovs of

any size, dimension, diameter, volame, 30 volumetric shape, 2D cross-sectional shape(s}.

[381264] The scope of the present disclosure includes embodiments comprised of tubes
(1652} of any size, dimension, diameter, length, vohume, 3D volumetric shape, 2D cross-

sectional shape(s).
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{601 285] The scope of the present disclosure includes embodiments whose buoys and/or
tuhes {and/or other structural components) are fabricated of. and/or incorporate, any and all
materials, including, but not himuted to, steel and/or other metals, cementitious substances,

and/or plastics.

061286} The scope of the present disclosure includes embodiments that incorporate any
number, shape, position, ortentation, of turbing ngress tube and/or effluent tube. For
instance, an embodument draws water into a turbine through a 1ngress tube, and/or pipe,
whose mlet mouth is positioned at a lower position and/or relative height of its water

reservoir 16668 relative to the surface of the water reservoir.

[601287] The scope of the present disclosure mcludes embodiments that wtilize any and every

type of water turbine, and any and every type of gencrator and/or alternator.

[661268] FIG. 215 shows a side view of a modified version of the same embodiment of the
current disclosure that is dlustrated in FIGS. 205-213. The embodiment 1650 is Hoating at the
surface 1655 of a body of water and 1s similar in form, function, and behavior to the version

and/or configuration of the embodiment llustrated and discussed 1 FIGS. 205-213.

[081269] The primary difference between the modified embodiment ifustrated in FIG. 218
and the embodiment iHustrated in FIGS. 205-213 is that mnertial water tube 1750 of the
modified embodiment is comprised of a flexible central tube 1751 {c.g. constructed from an
clastomer, polvmer, fabric, net, ete.) which is kept round (1.¢., kept fron collapsing,
cspecially in response to mternal pressures less than the corresponding outer pressures} by
stiffening rings 1752, The stiffening rings 1752 prevent the flexible tube from collapsing
inward or cxploding outward due to pressure differentials between the nside and outside of
mertial water tube, ¢.g., reductions in the pressure of water and/or air within the merhal water
tube 1750 and the water 16353, ¢.g., seawater, outside the mertial water tube. Stiffening rings
may be constructed of a stiff material such as steel, aluminum, PEEK, ¢te. Constructing the
mertial water tube from flexible matenials remforced with sectional stiffeners allows the
mertial water tabe 1750 to bend conformally when its upper portion and hollow flotation

module 16531 are accelerated translationally by wave forces.

{381 218] The scope of the present disclosure includes embodiments mehuding, mcorporating,
and/or utihizing, flexible mertial water tubes comprised of any matenial or combination of

materials, of any diameter or flow-nommal cross-sectional area, of any length, of any tube
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wall thickness, ete. The scope of the present disclosure inclodes embodiments including,
incorporating, and/or utilizing, stiffening rings comprised of any matenal or combination of
materials, of any width, height, length, and/or other dimension, and including both solid rings

and hollow rings.

[B61211] FIG. 216 shows a side view of a modified version of the same embodiment of the
current disclosure that is llustrated in FEGS. 2035-213. The embodiment 1650 i floating at the
surface 1655 of a body of water and is sumilar in form, function, and behavior to the version

and/or configuration of the embodiment tllustrated and discassed in FIGS. 205-213.

1681212 The primary difference between the modified embodiment dlustrated m FIG. 216
and the embodiment illustrated in FIGS. 205-213 18 that mertial water tube 1760 of the
modified embodiment 1s comprised of a plurality of rigid tubes, e.g., 1761, connected to one
another by a plurality of clastomeric links 1762, This sectional construction allows the
mertial water tube 1760 to bend conformally when its upper sections and hollow flotation

modude 1651 are accelerated translationally and/or horizontally by wave forces.

[681213] The scope of the present disclosure mcludes emnbodiments mclading, meorporating,
and/or utilizing, rigid inertial waier tube segments comprised of any material or combination
of matertals, of any diameter or flow-normal cross-sectional area, of any length, of any tube
wall thickness, etc. The scope of the present disclosure includes embodiments including,
incorporating, and/or utilizing, elastomeric links comprised of any material or combination of

materials, of any width, height, length, and/or other dimension.
[00§214] FIG. 217 shows a sude perspective view of an embodiment of the current disclosure.

[3861215] A buoyant embodiment 1800, buoy, and/or hollow flotation module, floats adjacent
to an upper surface 1801 of a body of water. A substantially hollow and approximately
spherical portion 1300 and/or buoy provides the embodiment with buovancy. An
approximaiely upper inner half of the buoy 1s filled with a gas (¢.g., air, mirogen, and/or
hydrogen) that is compressed so as to oxiubit a pressure that is greater than the pressure of the
air outside the embodiment, 1.¢, the atraospheric pressure at the upper surface of the body of
water on which the embodiment floats. The gas occapying this approximately upper half of
the bucy can be pressurized by the device’s own pumping action in waves, or by an external
source of pressurized gas {such as a hose connected to the embodiment to pressurize it prior

to deplovment). An approximately lower mner half of the buoy is filled with water, e.g.,
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scawater, that has been injected, propelled, and/or added to the mside of the buoy as a result

of wave action.

1681216] Connected to, and/or depending from, the buoy 1800 is a hollow inertial water tube
1802 through which water may rise and fall, ¢.g., in response to wave action, and through
which water may enter the inside of the buoy [800. An upper mouth and/or aperture {not
visible) of the inertial water tube mside the buoy 1800 allows water to flow from the mside of
the mertial water tube 1802 to the inside of the buoy 1800, A lower tube mouth and/or
aperture 1803 of the inertial water tube allows water to flow 1804 between the inside of the

wnertial water tube 1802 and the body of water 1801 on which the embodiment floats.

[681217] Hollow inertial water tube 1302 1s connected to hollow buoy 1800 by means of a
connecting, curvaceous, concave, approximaiely frustoconical anmilar collar 1805, An
cffluent pipe, tube, and/or chammel 1306 connected to and embedded 1o the anoular collar
1805 allows water, ¢.g., seawater, as well as any sediments, detritus, fish waste, and/or other
non-fluid materials that drift down within the water that tends to fill the approximately lower
inner half of the buoy, to be discharged 1807 from the embodiment through effluent mouth
and/or aperture 1808, The effluent discharged 1807 through the mouth 1808 of effluent pipe
1806 tends to generate a lateral thrust which tends to propel the embodiment across the
surface 1801 of the body of water on which the embodiment floats in a direction substantially
opposite the direction of the discharge. Mouth 1802 (also referred 1o as an external effluent
port) 13 in this embodiment a form of nozzle or constriction that creates a pressure drop or
pressure gradient between the interior reservoir of the inside of buoy 1800 and the external
secawater at or 1n the victuty of mouth/external effluent port 1808, In this manner, the nozzle
formed by moouth 1808 is a flow governor and serves a flow goveming function, limiting the
rate at which water can icave the interior of the embodiment. The nozzling effect created by
mouth 1801 also accelerates the flow being discharged from effluent pipe 1806 and therefore

mcreases the thrust capacity of the embodiment.

661 218] Excessive water pressure inside the embodiment’s interior water reservoir {not
vigible inside the buoy 1800} causes water from mside the embodiment to push up through
water pressure-relief pipe 1809 with enough force, and to a sufficient height, to be discharged
1810 from the embodiment thereby relieving and/or reducing the pressure inside the
crobodiment. Similarly, excessive air pressure inside the embodiment’s mierior, Lo, pressure

within the pocket of air trapped above the water reservoir {not visible inside the buoy 1800}
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capses air from inside the embodiment to push down through air pressurc-relicf pipe 1811
with enough force, and to a sufficient depth, to be discharged 1812 from the embodiment
{¢.g., creating bubbles rising from the lower aperture of the air pressure-relief pipe 1811}

thereby relieving and/or reducing the pressore inside the embodiment.

(661219} Attached to an upper surface and/or wall of the embodiment’s buoy 180015 a
control chamber 1813 containing, housing, and/or protecting, within, an air pressure control
system (not shown). Attached to an upper surface and/or wall of the control chamber 1813 15
a photovoltaic generator 1814 comprising four crossed vertical walls mounted atop a lower
horizontal wall. On both broad surfaces, e.g., front and back, of each vertical wall, and on the
upper broad surface of the lower horizontal wall, are mounted, attached, comnected, and/or
incorporated, solar cells and/or another conversion mechamism, cucuit, device, technology,
and/or solar receptor, that tends to generate electrical power in response to ncident solar

illumination 1815 and/or radiation. A storage cell. modale, device, and/or clement, e.g.,

capacttor, battery, switched mnduction coil, and/or other encrgy storage device, 1s
ncorporated, inchuded, and/or posttioned, within the control chamber 1813 and stores
electrical power generated by the photovoltaic generator 1814 so that it can be available at

any time {e.g.. when the sun ise’t shining on the embodiment),

[681229] The air pressure control sysiem controls, activates, energizes, adjusts, and/or
utilizes, an awr pump 1816 to pump air 1817 {or to not pump air, ¢.g., when deactivated) from
the atmosphere mio the interior of, and/or imto the air pocket within, the buoyv 1800 through
an air injection pipe 1818, thereby tending to raise the pressure of the atr within the buoy.

The air pressure control system controls and energizes the aur purap 1816 via a cable 1819,

[681221] The air pressure control sysiem controls, activates, energizes, adjusts, opens, closes,
and/or utilizes, an air valve 1820 to release pressurized aie 1817 from inside the air pocket
{not visible) within the buov 1300 to the atmosphere by opening the air valve (or o not
release pressurized air, ¢.g2., when the air valve 1s closed), therchy tending to reduce the
pressure of the air within the buov (i.¢., when the valve is open). The air pressure control

system opens and closes the air valve 1820 via a cable 1822,

[681222] FIG. 218 shows a side view of the same embodiment of the current disclosure that

1s ustrated in FIG. 217,
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[601223] FIG. 219 shows a side cross-sectional view of the same embodiment of the corrent
disclosure that 1 tdlustrated in FIGS. 217 and 218, where the section is taken along the
section bine 219-219 specified n FIG. 218, The embodiment illustrated in FIGS. 217-219 has
an approximate radial symmetry about a flow-paraliel and/or nominally vertical longitudinal

axis passing through the center of the embodiment’s mertial water tube 1802,

[601224] As the embodiment is moved up and down by waves passing across the sarface
1801 of the body of water on which the embodument floats, water endrained within Us nertal
water tube 1802 tends to oscillate. The water 1823 within the mertial water tube 1802 1s
shielded from a substantial portion of the wave motion outside the mertial water tube. And,
the lower mouth 1803 of the inertial water tube tends €0 be at a depth near, at, or below, a
wave base of the water 1801 on which the embodiment floats. As the water 1823 withm the
mertial water tube 1802 oscillates and/or moves up and down n response to wave action at
the emtbodiment. water tends to move 1804 in and cut of the lower mouth 1803 of the inertial
water tube 1802, and the surface 1824 of the water within the inertial water tube 1802 tends
to move 1825 up and down. Occasionally, water within the mertial water tube 1802 moves
upward within the nertial water tube fast enough, and to a great enough height, that a portion
of it escapes 1826 the upper mouth 1827 of the inertial water tube, thereby tending to fall
into, and/or be deposited within, a water reservoir 1827, and thereby tending to ncrease the

volume of waler therein, and the height 1828 of its upper surface within the buoy 1800.

001 225] Water oscillating within a lower portion of mertial water tube 1823 will tend to
have a first amphitude (e.g., flow-parallel and/or longitudinal distance traveled doring an
oscilation). However, water oscillating within an upper portion 1828 of the incrtial water
tube will experience a narrowing, constricting, and/or constriction, n the flow-normal cross-
sectional area of the tube and/or channel ags 1t rises, and/or travels upward, within the tube.
The narrowing of the inertial water tube proximate to the upper mouth 1827 of the mertial
water causes water rising therein to be accelerated upward which s usetul in increasiog,
raising, optimizing, and/or maximizing, the rate at which water is ejected 1826 from the

upper mouth 1827 of the inertial water tube 1802,

[601226] An uppermost portion 1829 of the inertial water tube has an approximately constant
flow-normal cross-sectional area and tends fo permit upwardfy-accelerated water to be
gjected from an upper inertial water tube mouth 1827 that ts positioned above the nominal

surface 1828 of the water reservoir into which its gjections of water are captured, collected,



WO 2021/168125 PCT/US2021/018596
225

cached, stored, and/or saved. With respect to a particular wave climate, the illustrated
cmbodiment 1800 might achicve an optimal rate of water cjection 1826 when its parrowed,
constricted, and/or frustoconical portion 1828 s positioned such that the nominal, average,
modal, typical, and/or resting, upper surface 1824 of the water 1823 within its inertial water
tube 1802 is adjacent to, and slightly below, the scam, junction, and/or boundary, 1830 at
which the uppermost and narrowest portion of the frustoconical portion 1828 joins the
lowermost portion of the cvlindrical portion 1829, In the absence of the upper evlindrical
portion 1829 of the inertial water tube, the inertial water tube would need to gject water at, or
even below, the surface 1828 of the water reservoir 1827 — which would tend to allow water
from the water reservoir to spill back mnto the inertial water tube and be “wasted”. And, m the
absence of the upper evlindrical portion 1829 of the mmertial water tube, if the potential for
spillage from the water reservoir 1827 back into the upper mouth 1827 of the mertial water
tube was to be avoided, then the constricting of the upper portion 1828 of the inetnial water
fube would need to be continued s0 as to position the upper mouth 1827 further above the
surface 1828 of the water reservoir. Such additional constriction might redace the rate at
which water was ejected 1826 from the upper roouth 1827 of the inertial water tube and/or

otherwise impair the efficiency of the embodiment.

1661227} The melusion of an uppermost portion of inertial water tube tn which the flow-
normal cross-sectional area is relatively and/or approximately constant can be sseful in
permitting, and/or making practical, an embodiment design in which a constricted portion of
optimal design {¢.g., a frustoconical portion of optimal included angle, length, and lower
diameter) 1s placed at an optimal depth relative to the resting surtace 1801 of the outside
water. The embodiment illustrated in FIGS. 217-219 ineludes a pocket of compressed air
1831 within the buoy 1800 and that compressed air tends to cause the resting surface 1824 of
the water 1823 within the embodiment’s inertial water tube 1802 to be lower, and/orat a

greater depth, than the resting surface 1801 of the water on which the embodiment floats.

[061228] The embodiment includes, incorporates, and/or utilizes, an air pressure control
system {(not visible within a control chamber 1813 attached to an outer upper surface of the
buoy 1800} that is able to pump air from 1817 the atmosphere into 1832 the pressurized air
pocket 1831 within the buoy when it 18 necessary or advantageous to raise the pressure of the
atr within that air pocket. The embodiment’s air pressure conirol system that is alse able to

relcase air from 1833 within the pressurized air pocket 1831 within the buoy and into 1821
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the atmosphere when if is necessary or advantageous to reduce the pressure of the air within

that air pocket.

1661229] The embodiment also has a water pressure-relief pipe 1809 that is fluidly connected
to the water reservoir through a lower mouth 1834, The pressure of the water 1827 within the
water reservoir tends to force a portion of that water up and mto the water pressure~rehief
pipe, where the level 1833 to which that water rises tends to be determined by, and/or a
consequence of, the difference and/or delta of pressure of the air 1831 above the water
reservoir and the pressure of the atmosphere outside the embodiment. I and when the
pressure difference 15 “too high” then water from the water reservoir 1827 will tend to be
raised past the height of the upper mouth of the water pressure-relicf pipe 1809 and then be
discharged 1810 outside the embodiment, thereby relicving and/or reducing the surplus

pressure withan the buoy 1800,

[381238] The embodiment also has an air pressure-relief pipe 1811 that is flaidly connected
to the air pocket 1831 through an upper mouth 1836 and to the water 1301 outside the
embodiment through a lower mouth. The pressure of the air within the air pocket 1831 tends
1o force a portion of that air into and down the air pressure~relief pipe, thereby tending to
push down the water that would otherwise rise within the air pressure-rehef pipe, e.g., until 1t
reached the height of the surface 1828 of the water reservoir. The fevel 1837 1o which the
water within the air pressure~-relief pipe is pushed down tends to be deternuned by, and/ora
consequence of, the difference and/or delta of pressure of the air 1831 above the water
reservoir and the pressare of the water 1801 outside the embodiment at the depth of the lower
raouth of the air pressure-relief pipe. If and when the pressure of the air withun the
embodunent’s air pocket 1831 exceeds the pressure of the water outside the lower mouth of
that pipe then air from the air pocket 1831 will tend to be pushed down and out {perhaps
tending to create bubbles as dlustrated m FIG. 219} of the lower mouth of the air pressure-~
relief pipe 1811, thereby relieving and/or reducing the surplus air pressure within the buoy

1800,

(661231} The water 1823 within the embodiment’s merfial water tube 1802 tends to move up
and down and/or to oscillate in directions approximaliely parallel to a flow-paralicl
longitudinal axis of the mertial water tube. However, when the embodiment is buffeted by a
sufficiently vigorous wave climate, then with respect to a period and/or mterval of three or

more wave periods, there ts nominally, and/or tends 1o be, a net flow of water from the body
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of water 1801 on which the embodiment floats into the inertial water tube 1802 through the
lower month 1803 of the mnertial water tube. Similarly, when the embodiment 1 buffeted by a
sufficiently vigorous wave climate, then with respect to a period and/or mierval of three or
more wave periods, there 1s nominally, and/or tends to be, a net flow of water 1823 from the
intertor of the inertial water tube 1802 through the upper mouth 1827 of the inertial water

tube and into the water reservour 1827,

[B81232] As the embodument moves up and down in response to waves at the surface 1801 of
the body of water on which i floats, and the water within its inertial water tube 1802 moves
up and down, and the embodiment’s movements and the movements of the water within the
embodiment’s inertial water tube are often out of phase. These out of phase movements of the
combodiunent and the water 1823 within the embodiment’s mertial water tube oceasionally
and/or periodically cause water within the inertial water tube to be ¢jected 1826 from the
upper mouth 1827 of the inertial water tube, thereby adding water to the water reservoir 18327
within the buoy 1800 and compressing the air within the air pocket 1831 above that water

TeSeTVOLr.

[681233] This mtlux of water from mside the mertial water tube 1802 into the water reservoir
1827 13 nominally balanced, at least to an approximate degree, by an cutflow 1807 of water
from the water reservoir and back into the body of water 1801 at approximately the same
average rate of flow. Water within the embodiment’s water reservoir 1827 tends 1o flow
downward and pass through 1838 a grating, mesh [839, screen, and/or porous sheet of
matenal, with the approximate shape of a flat anmular disk. After flowing and/or passing
through the annular-disk-shaped grating 1839, water from the embodiment’s water rescrvoir
1827 flows through, and/or within, the annular space and/or void between the tnner mnertial
water tube 1828 and the outer anmuldar collar 1805, therethroagh flowing oat 1807 of the

cmbodiment through the effluent mouth 1808 of effluent pipe 1806,

[681234] Becaunse water from this embodiment’s water reservoir flows through a grating
positioned at a bottonumost portion and/or end of the water reservotr, and thereaficr through
an effluent pipe positioned below that grating, this embodiment 1s well suited for the
cultivation of fish, as the fish would tend to be retamed within the water reservoir, t.e., by the
gratings 1839 covering the efffuent channel 1803/1806 at the bottom of the water reservoir,
cven as water flows through the water reservoir and is returned to the body of water 1801

from which it was captured.
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[601235] An embodiment similar to the one Hustrated in FIGS. 217-219 includes hghts
within the interior of the buoy 1800, wherein at fcast some of those lights are positioned on,
and/or attached to, an interior surface of that portion of the buoy wall nominally in contact
with the air pocket 1831, Another embodiment similar to the one illustrated in FIGS. 217-219
includes lights within the interior of the buoy 1800, wherein at [east some of those lights are
positioned on, and/or attached to, an inderior surface of that portion of the buoy wall
nominally in contact with the water reservoir 1827, And another embodiment similar o the
one tllustrated in FIGS. 217-219 includes lights within the interior of the buoy 1800, whergin
at least some of those lights are positioned on, and/or attached to, an mterior surface of
portions of the buoy wall nominally in contact with both the air pocket 1831 and the water
reservoir 1827, The lights might be powered by the photovoltaic generator 1814, and/or by
other sources of electrical power, ¢.g., wind turbines. Such a lighted embodiment can be used
to cultivate macroalgac only, or to cultivaic macroalgac in addition to fish that might feed

upon the macroalgae.

[301236] Fish and/or macroalgae grown within such an embodiment might be harvested by a
ship, platform, or other non-rigidly connected object through the connection of a hose to the
upper mouth of water pressure-relief pipe 1809, afier which at least a portion of the contenis
of the buoy’s water reservotr 1827 could be collected, harvested, and/or removed, from the
embodiment by a low-pressure “sucking” mechaniam posttioned on, and/or controlied by, the
harvesting ship, platform, or other object. Such a sucking of the water, fish, and/or
macroalgae trom the water reservoir 1827 of such an embodiment would tend to draw water
from the body of water 1801 on which the embodiment floats wto the effluent mouth 1808 of
the effluent pipe 1806 and therethrough into the water reservoir 1827 so as to replace at least

a portion of the water removed by the sucking.

(681237} The embodiment tHustrated in FIGS. 217-219 includes, mcorporates, and/or
utilizes, a navigational control system that 15 contained, housed, and/or protected, within the
embodiment’s control chamber 1813 along with the air pressure control systern. The
embodiment’s navigational conirol system steers the embodiment by adjusting the pressure of

the air within air pocket 1831

[661238] When the navigational control sysiers causes and/or signals the air pressure control
system to ncrease the pressure of the air withun the air pocket 1831, the resulting increase in

air pressure {ends to cause the mean, modal, and/or resting, upper surface 1824 of the water
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1823 within the embodiment’s mertial water tube 1802 to move further down the inertial
water tube (1.¢, towards its lower mouth 1803). Such a repositioning of the upper surface of
the water within the inertial water tube tends to reduce the average rate at which water flows
out of, and/or is cjected from, the upper mouth 1827 of the inertial water tube. That reduction
i the rate at which water flows out of, and/or is ejected from, the upper mouth 1827 of the
inertial water tube, tends o cause a related reduction m the rate at which water 1s discharged
1807 from the embodiment through effluent pipe 1806, although the water may be at higher

Pressure.

[361239] By contrast, when the navigational control system causes and/or signals the air
pressure control system to decrease and/or reduce the pressure of the air within the air pocket
1831, the resulting decrease in air pressure fends to cause the mean, modal, and/or resting,
upper surface 1824 of the water 1823 within the embodiment’s inertial water tube 1802 1o
move further up the toertial water tube (i.e., towards its upper mouth 1827}, Such a
repositioning of the upper surface of the water within the mertial water tube tonds to increase
the rate at which water flows out of, and/or 15 gjected from, the upper mouth 1827 of the
inertial water tube. That increase in the rate at which water flows out of, and/or 1s gjected
from, the upper mouth 1827 of the incrtial water tube, tends to cause a related increase in the
rate at which water 1s discharged 1807 from the embodiment through efflucnt pipe 1806,

which in turn tends o increase the thrast generated by that discharge.

301248} The embodiment’s navigational control system enables the embodiment {o steer an
approximate course across the sarface of the water 1655 on which the embodiment floats. It
also enables the crubodiment to adjust the embodument’s sensitivity to the ambient wave
guvironment so as 1o maintain, to an approximate degree, and within certain lunits, a constant
rate of electrical power production, e.g., by the embodiment’s generators if a tarbine and

gencrator arc positioned in the effluent pipe 1806,

361241 When the embodiment’s navigational control system detects that the angular and/or
radial onientation of embodiment’s cffluent pipe 1806, and the corresponding angular and/or
radial orientation of the thrust resulting from the discharge of water through that effluent
pipe, is favorable relative o a course and/or direction in which the navigational control
system would opt to send and/or direct the embodiment, then the navigational control system

can and/or may signal the air pressure control system to reduce the pressure of the air withun
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the atr pocket 1831 and thereby increase the magmitude of the thrust generated by the water

discharge through effluent pipe 1806,

1661242] When the embodiment’s navigational control system detects that the angular and/or
radial oricntation of ecmbodiment’s cffluent pipe 1806, and the corresponding angular and/or
radial orientation of the thrust resulting from the discharge of water through that effluent
pipe, is not favorable relative to a course and/or direction in which the navigational control
system would opt to send and/or divect the embodiment, then the navigational control system
can and/or may signal the air pressure control system to increase the pressure of the air within
the air pocket 1831 and thereby reduce the magmitade of the thrust generated by the water

discharge through effluent pipe 1806.

[681243] The embodiment’s navigational control system monitors the, at least i pat
stochastic, wave, current, wind, and tidal, mduced orientations and/or changes n orientation
of the embodiment, and adjusts the embodiment’s thrust to move the embodiment forward
more quickly when the emrbodiment happens to be oriented (relative to a nominally vertical
and/or flow-parallel longitudinal axis of the embodiment) in a favorable direction, and to
move the embodiment forward more slowly when the embodiment happens o be onenied
{relative {0 a nominally vertical and/or flow-parallel longuudinal mas of the embodiment) in

an unfavorable direction.

[361244F An embodiment of the present disclosure that 13 simiilar to the one Hustrated in
FIGS. 217-219 includes a rudder whose angular orientation (about a vertical longitudinal
axis) 1s adjusted and/or set by a motor that is controlled, adjusted, and/or energized, by the
embodiment’s navigational control system. An embodiment of the present disclosure that 13
similar to the one illustrated in FIGS. 217-219 includes a turbine and ¢lectrical generator
positioned and configured to draw power from the flow of water outward through the effluent

pipe.

[681245] In embodiments with a generator, when the embodument’s navigational control
system detects that the amount of electrical power bemmg gencrated is too great, or when it
detocts that the amount of resistive torque being applied to a turbine is too low, ¢.g., in order
to promote a maximal outflow of water from the cmbodiment’s water reservoir and 1nto the
body of water 1653 on wiuch the emvbodiment floats, thereby creating a risk that the resistive

torque may be ehiminated entirely and thereby expose the water turbine(s) to a “runaway”
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condition that might damage them, or when it detects, e.g., via onboard accelerometers, that
the motions and/or movements of the embodiment are too vigorous, ¢.g., thereby threatening
the structural integnty of the embodiment, then the embodiment’s navigational control
system can and/or may signal the air pressure control system to increase the pressure of the
air within the air pocket 1831 and thereby tond to increase the volume of the air pocket within
the hollow flotation module by displacing a portion of the water within the embodiment’s
water reservoir, which would tend to decrease the depth of the embodiment, lower the

embodiment’s waterling, and decrease the embodiment’s waterplane arca.

[381246] Sach a lifting of the embodiment a distance out of and/or above the sarface 1653 of
the water would tend to decrease the refative and abscluie amounis of enecrgy imparted to it
by the passing waves, and to decrease the relative and absolute rate at which water flows iato
the embodiment’s water reservoir through the upper mouth of the mmertial water tube. The
reduced wflow of water from the inertial water tube indo the water reservoir will tend to allow
the amount of resistive torque being applied to the respective left and right water turbines to
be increased (i.c., to slow the outflow of water from the water reservoir and to get relatively
more power from that stower outflow). The reduced mass and inertia of the embodiment, as
well as its reduced displacement volume, would tend to reduce the magnitude of the motions
and/or movements to which the embodiment 15 subjected by passing waves, ¢.g., as the
embodiment would tend to be floating higher above those wave and obstructing them io a

lesser degrec.

[361247] When the embodiment’s navigational control system detects that the amount of
clectrical power being generated by its respective left and right generators is too low, or when
it detects, ¢.g., via onboard accelerometers, that the motions and/or movements of the
embodiment are lacking sufficient vigor, e.g., thereby suggesting that the embodiment 13
floating m a portion of a body of water 1655 characterized by a weak, poor, and/or feeble,
wave climate, then the embodiment’s navigational control system can and/or may signal the
air pressure control system to decrease the pressure of the air within the air pocket 1831 and
thereby tend to decrease the volume of the air pocket within the hollow #lotation module and
encourage an mcrease i the volume of the embodiment’s water reservoir, which would tend
to increase the depth of the embodiment, raise the embodiment’s waterline, and increase the

embodiment’s waterplane area.
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601 248] Such a lowering of the embodiment further below the sarface 1655 of the water
would tend to increase the relative and absolute amounts of encrgy imparted to it by the
passing waves, and to merease the relative and absolute rate at which water flows nto the
embodiment’s water reservoir through the upper mouth of the inertial water tube. The
increased inflow of water from the inertial water tube into the water reservoir will tead to

allow the erobodiment’s generators to generate a greater amount of electrical power.
[681249] FIG. 220 shows a side perspective view of an cmbodunent of the current disclosure.

1361250} The ustrated embodiment 1850 s very similar to the embodiment illustrated in
FIGS. 217-219. A buovant embodiment 1850, buov, and/or hollow flotation module, floats
adjacent to an upper surface 1851 of a body of water. A substantially hollow and

approximaiely spherical portion 1850 and/or buoy provides the embodiment with buoyancy.

[361251] Connected to, and/or depending from, the buoy 1800 1s a hollow tnertial water tube
1852 through which water may rise and fall, ¢.g., in response {o wave action, and through
which water may enter the inside of the buoy 1850, An upper mouth and/or aperture (not
visible} of the inerfial water tube mside the buoy 1850 allows water to Hlow from the inside of
the inertial water tube 1852 to the inside of the buoy 1850, A lower tube mouth and/or
aperture 1853 of the inertial water tube allows water to tlow 1854 between the inside of the

inertial water tube 1832 and the body of water 1831 on which the embodiment floats.

[0661252] Hollow mertial water tube 1852 is connected to hollow buoy 1850 by means of a

connecting, curvaceous, concave, approximately frustoconical annular collar 1855, An
effiuent pipe, tube, and/or channel 1836 fluidly connected to the annular collar 1855 allows
water, .g., seawater, to be discharged 1857 from the erobodiment through offluent mouth
and/or aperture 1838, The offfuent discharged 1857 through the mouth 1858 of effluent pipe
1836 tends to generate a lateral thrust which tends to propel the embodiment across the
surface 1851 of the body of water on which the embodiment floats in a direction substantially

oppostie the direction of the discharge.

[B01253) Excessive atr pressure inside the embodiment’s inferior, i.¢., pressure within the
pocket of air trapped above the water reservoir (not visible mside the buoy 1850} causes air
from nside the embodiment to push down through air pressure-relief pipe 1859 with encugh

force, and to a sufficient depth, to be discharged 1860 from the embodmment {¢.g., creating
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bubbles rising from the lower aperture of the air pressure-relief pipe 1859} thereby relieving

and/or reducing the pressure inside the embodiment.

1661254] Attached to an upper surface and/or wall of the embodiment’s buoy 1850 is a
control chamber 1861 containing, housing, and/or protecting, within, an air pressure control
system (not shown). Attached to an upper surface and/or wall of the control chamber 1861 15
a photovoltaic gencrator 1862 comprising four crossed vertical walls mounted atop a lower
honizontal wall. On both broad surfaces, ¢.g., front and back, of cach vertical wall, and on the
upper broad surface of the lower horizontal wall, are mounted, attached, comnected, and/or
ncorporated, solar cells and/or another conversion mechanism, circait, device, technology,
and/or solar receptor, that tonds to gencrate electrical power in response to incident solar
itlamination 1863 and/or radiation. A storage cell, module, device, and/or clement, ¢.g., a
capacitor, battery, swilched induction coil, and/or other encrgy storage device, is
incorporated, included, and/or positioned, within the control chamber 1861 and stores
clectrical power gencrated by the photovoltaic gencrator 1862 so that 1t can be avauable at

any time {e.g., when the sun isn’t shining on the embodiment}.

[681235] The air pressure control system controls, activates, energizes, adjusts, and/or
utihizes, an air pump 1864 to pump air 1863 {or to not pump air, e.g., when deactivated) from
the atmosphere nto the inderior of, and/or into the air pocket within, the buoy 1850 through
an air mjection pipe 1866, thereby tending to raise the pressure of the air within the buoy.

The air pressure conirol svstem controls and energizes the air pump 1864 via a cable 1867,

[661256] The air pressure control system controls, activates, energizes, adjusts, opens, closes,
and/or utilizes, an awr valve 1868 {0 release pressarized air 1869 from inside the air pocket
{(not visible} within the buoy 1850 to the atmosphere by opening the air valve {or to not

g.. when the air valve 1s closed), thereby tending to reduce the

relcase pressunized air, ¢.g
pressure of the air within the buoy (i.¢., when the valve is open). The air pressure control

system opens and closes the atr valve 1868 via a cable 1870

[B81257} Fl{5. 221 shows a side view of the same embodiment of the current disclosure that

is illustrated 1o FIG. 220.

{361 258] FIG. 222 shows a side cross-sectional view of the same embodiment of the current
disclosure that is illustrated in FIGS. 220 and 221, where the scction is taken along the

~

section line 222-222 specified in FIG. 221, The embodiment iHustrated in FIGS. 220-222 has
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an approximate radial symmetry about a flow-paralie]l and/or nominally vertical longitudinal

axis passing through the center of the embodiment’s nertial water tube 1852,

1661259] The illustrated embodument 1830 is very similar 16 the embodiment ithustrated in
FIGK. 217-219 However, whereas the embodiment dlustrated m FIGS. 217-219 includes,
mcorporates, and/or utihzes, a water reservoir {1827 i FIG. 219) well-suited to the
cultrvation of fish and/or macroalgas, the embodiment iHlustrated 1n FEG. 220 includes,

o=
I
i

tncorporates, and/or utilizes, a water reservoir 1873 that is well-sutted to the extraction,
collection, acquusition, removal, harvesting, and/or gathering, of munerals and/or other
dissolved solutes and/or particudates within a body of water through its inclusion of a filter
1871 therein, which filter can be absorbent, adsorbent, or of some other type. The filter can
include or be comprised of a metal-organic framewnrk substance or a membrane such as a

dialysis membrane.

(681 268] Such solutes might mclude, but are not hmited to, potentially uscful elemental
substances such as gold, magnesium, lithiom, and wranmom. Such solutes might include
carbon compounds such as carbon dioxide and carbonic acid. Such solutes might include, but
are not hinuted to, potential elemental pollutants and/or toxins such as cesium, thonum,

arsenic, and mercury.

{381 251] Such solutes might include, but are not hinited to, potentially usefu} chemucal
substances such as minerals, mitrates, lithiom hyvdroxades, carbonates, and phosphates. Sach
solutes might include, but are not imited to, potential chemical pollutants and/or toxins such

as petrochemicals, plastics, and pharmaceuticals.

381262 Such solutes might melude. but are not limited to, potentiallv useful particulaies
{e.g., suspensions of particles) such as plankton and phytoplankion {e.g., which might then be
fed to a population of fish, crustaceans, and/or other animals or organisms). Such solutes
might include, but are not limited to. potential particulate pollutants and/or toxins such as

diesel exhaust, and microplastics.

601 263] Within a lower portion of the enmbodiment’s buoy 1850, the erabodiment Ulustrated
in FIGS. 220-222 13 a filter 1871 that includes, incorporates, and/or utilizes, a plenitude,

abundance, quantity, and/or store, of an absorbent, adsorbent, porous, and/or spongy matenal.
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[601264] The components, constituents, clements, substances, and/or materials, of which the
filter material is comprised mehude, but is not limited to, fibers, flaments, microfibers,
threads, strings, cords, granules, grains, particles, bits, nuggets, motes, fragments, chips,
flakes, shards, chppings, and/or shavings. The filter material might be macroscopically
organized and/or structured in various manners, forms, and/or strategies, that include, but are
not funited to, loose aggregates, one or more adjacent mats, one or more adjacent tubes
{including, but not limited to, those stacked horizontally, vertically, and/or randomly), one or

more approximately spherical balls, and a plorality of interlocking bricks.

{301 265] Water-reservoir access pipe 1872 has an upper mouth that i1s fluidiv connected to
the embodiment’s water rescrvoir 1873 and the filter 1871 thercin. Water, absorbent or
adsorbent matenals, and/or solutions and/or suspensions of absorbent and/or adsorbent
materials, may be added to, or removed from, 1874 the interior of the embodiment’s buoy

1856 through, and/or via, the upper mouth of water-reservoir access pipe 1872,

[361266] Water-reservoir access pipe 1872 has a lower mouth that fluidly connects the
embodiment’s water reservoir 1873 and the filter 1371 therein to the atmosphere outside the
embodiment. Water, absorbent materials, and/or solutions and/or suspensions of absorbent
and/or adsorbent matenals, may be added to, or removed from, 1875 the mnterior of the
cmbodiment’s buoy 1850 through, and/or via, the lower mouth of water-reservoir acoess pipe

1872

16681267] The pressure of an air pocket 1876 nominally exceeds the pressure of the
atmosphere outside the embodiment, thereby tending to canse a portion of the water within
the embodiment’s water reservoir 1873 to enter and flow up the water-reserveir access pipe
1872 to a height 1877 that is a consequence of the difference in the pressures of the air inside

1876 and outside the embodiment.

[661268] The absorbent and/or adsorbent material may be extracted, removed, and/or
harvested, from the embodiment through, and/or via, a water-reservoir access pipe 1872, A
ship, platform, and/or other object, vessel, conveyance, and/or velucle, can insert a hose,
tube, and/or pipe, into and through water-reservoir access pipe 1872, or, altemately, can
attach and/or connect a hose to the upper and exicrior mouth of water-reservoir access pipe
1872, and thereafter and therethrough remove, ¢.g., by suction within the hose, a portion, if

not all, of the filter material 1871 within the embodiment 1850, Nominally, typically, and/or
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presumably, the filter material extracted will have absorbed and/or adsorbed a quaniity of
nunerals, elements, molecules, chemicals, and/or particulates, from the body of water 1851
on which the embodiment tloats. And, after extracting the original, and rominally mineral-
rich filter material 1871 from the embodiment, the ship may then refill the lower portion of
the interior of the embodiment’s buoy 1830 with new, recycled, and/or the same, filter
material, ¢.g., the same filter matenal might be reinserted 1o the embodument’s buoy

following the extraction of any targeted minerals from the exiracted filier matenal,

381 269] As the embodument 1s moved up and down by waves passing across the surface
1851 of the body of water on which the embodiment floats, water entrained within its mertial
water tube 1852 tends to oscillate. The water 1877 within the inertial water tube 185218
shiclded from a substantial portion of the wave motion outside the mertial water tube. And,
the lower mouth 1853 of the inertial water tube tends to be at a depth near, at, or below, a
wave base of the water 1331 on which the embodimend floats. As the water 1877 within the
inertial water tube 1852 oscillates and/or maoves up and down in response to wave action at
the embodunent, water tends to move 1854 m and out of the lower mouth 1833 of the inertial
water tebe 1852, and the surface 1878 of the water within the inertial water tube 1852 tends
to move 1879 up and down. Occasionally, water within the inertia water tube 1832 moves
upward within the ertial water tube fast cnough, and fo a great enough height, that a portion
of it escapes 1880 the upper mouth 1881 of the nertial water tube, thereby tending to fall
into, and/or be deposited within, an apper portion of the water reservoir 1873, ¢.g., a portion
of the water reservoir above an upper surface 1885, extent, and/or portion, of the filter 1871,
and thereby tending to inerease the volume of water therein, and tending to compress the air

within the air pocket 1876,

[601270] As the water 1877 within the embodiment’s inertial water tube 1352 moves up and
down, and/or oscillates, there tonds to be a net flow up the mertial water tube, through the
upper mouth 1881 of the wertial water tube, and undo the water reservoir 1873, There also
tends 1o be a net flow of the water within the water reservoir 1873 down, through the filter
1871 therein, and out of effluent pipe 1856, Thus, though the motion of the water withia the
inertial water tiube 1852 tends to be oscillatory, there tends to be a net flow into the
embodiment’s water reservoir 1873, and then back out of the embodiment. The circular flow
of the water (inte and then out of the embodiment) tends (o be energized, and/or driven, by

the coergy, motion, and/or action, of the waves that move the embodiment.
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[601271] The water 1877 withun the embodiment’s mertial water tube 1852 tends to move up
and down and/or to oscillate in directions approximately parallel to a flow-parailel
longitadinal axis of the mertial water tube. However, when the embodument is buffeted by a
sufficiently vigorous wave climate, then with respect to a pertod and/or interval of three or
more wave periods, there is nominally, and/or tends fo be, a net flow of water from the body
of water 1851 on which the embodiment floats into the mertial water tube 1852 through the
lower mouth 1853 of the inertial water tube. Similarly, when the embodiment is butfeted by a
sufficiently vigorous wave climate, then with respect to a period and/or mterval of three or
more wave periods, there s nominally, and/or tends to be, a net flow of water 1877 from the
interior of the inertial water tube 1852 through the upper mouth 1881 of the nertial water

tube and into the water reservoir 1873,

[661272] The pressure of the air pocket 1876 above the water reservoir 1873 tends to push
and/or force water near the upper surface 1873 of the water reservoir to flow 1882 downward
and into and through the filter 1871, As the water 1s forced to flow down through the filter
1871, the filter tends to absorb and/or adsorb one or more specifie, desirable, and/or targeted,
species, varteties, types, and/or categories, of sohutes, elements, molecules, chemicals, and/or

particulates, within the water, thereby tending to trap those solutes within the filter 1871,

[681273] After flowing through the filter 1871, water flowing down through the water
rescrvolr 1873, flows 1883 through a grating 1884, screen, peraeable and/or porous barier,
and/or filter, and thereinto the hollow annular chamber, tank, and/or enclosure mside the
anmilar collar 1855, after which it flows 1857 out through the mouth 1358 of cffhent pipe
1856 thercby tending to generate a lateral thrust which tonds to propel the embodiment across
the surtace 1851 of the body of water on which the embodiment floats and in a direction

substantially opposite the direction of the efftuent discharge 1857,

[301274] The embodiment includes, incorporates, and/or utihizes, an air pressure control
systemn (not visible within a control chamber 1861 attached to an outer upper surface of the
buoy 1850} that s able to pump air from 1865 the atmosphere into 1886 the pressurized air
pocket 1876 within the buoy when it i3 necessary or advantageous to raise the pressure of the
atr within that air pocket. The embodiment’s air pressure conirol system is also able to release
air from 1887 within the pressurnized air pocket 1876 within the buoy and into 1869 the
atmosphere when it is necessary or advantageous to reduce the pressure of the awr within that

air pocket.
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[661275] The embodiment also has an air pressare-relicf pipe 1859 that 1s fhudly connected
to the air pocket 1876 through an upper mouth and to the water 1851 outside the embodiment
through a lower mouth. The pressure of the air within the air pocket 1876 tends to force a
portion of that air to flow 1889 into and down the atr pressore-relict pipe, thereby tending to
push down the water that would otherwise rise withun the air pressure-relief pipe, ¢ g., until i
reached the height of the surface 1873 of the water reservoir. The level 1888 to which the
water within the air pressure~relief pipe s pushed down tends 1o be determined by, and/or a
consequence of, the difference and/or delta of pressure of the air 1876 m the air pocket above
the water rescrvoir, and the pressure of the water 1851 outside the cmmbodiment at the depth
of the lower mouth of the air pressure-relict pipe. If and when the pressure of the air within
the embodiment’s air pocket 1876 exceeds the pressure of the water outside the lower mouth
of that pipe then air from the air pocket 1876 will tend to be pushed down, and will tend to
mouth of the air pressure-~relief pipe 18539, thereby relieving and/or reducing the surplus air

pressure within the buoy 1830,

[381276] An embodiment of the present disclosure similar to the one illustrated 1 FIGS.
220-222 includes, incorporates, and/or utilizes, a filter that tends to absorb, adsorb, extract,
capture, sequester, and/or harvest, dissolved clemental solutes on the basis of their atomic
size, structure, charge {i.¢., degree of tonization), valency, etc. For exarple, an embodiment
of the present disclosure includes, incorporates, and/or utilizes, a filter that tends to absorh,

and/or adsorb, only magnesiun ions.

[661277] An cmbodiment of the present disclosure sinular to the one itlustrated in FIGS.
220-227 includes, incorporates, and/or utilizes, a filter that tends to absorb, adsorb, extract,
capture, sequester, and/or harvest, a variety of solutes on the basis of their molecular size,

structure, shape, charge {i.¢, degree of tonization), valency, eic.

[381278] An embodiment of the present disclosure similar to the one illastrated 1 FIGS.
220-222 wcludes, incorporates, and/or utilizes, a filter that tends to absorb, adsorb, extract,
capture, sequester, and/or harvest, a vanety of solutes on the basis of their particle size,

shape, and/or structure.

[381279] An embodiment of the present disclosure similar to the one itlastrated n FIGS.

220-222 includes, incorporates, and/or utilizes, a filter that tends to absorb, adsorb, extract,
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capture, sequester, and/or harvest, a variety of solates on the basis of their degree of

tonization and/or electrical charge.

[66128¢] An embodiment of the present disclosure similar to the one itlustrated in FIGS.
220-222 wcludes, incorporates, and/or utilizes, a filter that tends to absorb, adsorb, extract,
capture, sequester, and/or harvest, a variety of solutes on the basis of their degree of

hydrophilicity and/or their hvdrophobicity.
[661281) FIG. 223 shows a side perspective view of an embodiment of the current disclosure.

[601282] The illustrated embodiment 1900 1s buovant and floats adjacent to an upper surface
1901 of a body of water. The embodiment has an approximately radially symmetrical bowl-
shaped buoy portion 1902, 1903 at an upper end of the cmbodiment. An upper end and/or
portion of the buov 1s compnsed of, and/or mcorporates, an annular ring of buovant matenal,
which provides a sabstantial portion of the embodiment’s baoyancy. A lower end and/or
portion of the buoy is compnsed of, and/or incorporates, a frustoconical wall that separates a

substantially hollow mterior from the body of water 1901 on which the crabodiment floats,

(601283 Affixed, attached, included, and/or incorporated within the radial center of the buoy
portion 1s a hollow mertial water tube 1904 with upper 1905 and lower 1906 mouths and/or

apertures through which water may move into and out of the mertial water tube 1904,

[601284] In response to the passage of waves across the surface 1901 of the body of water on
which the embodiment floats at, and/or proximate fo, the embodiment, the embodiment tends
to move up and down, and water partially trapped, entrained, sequestered, and/or confined,
within the embodiment’s inertial water tube 1904 tends to move up and down as well, often
moving up and down out of phase with, and/or relative to, the embodiment and ifs ertial
water tube. In other words, waves micracting with the embodiment tend to cause the water
within the emnbodiment’s inertial water tube 1904 to move and down relative to the

embodiment {even while the embodiment 1s moving up and down}.

0361 285] Occasionally, water moving up and down within the mertial water tube 1904 moves
up with cnough momentum, energy. speed, and/or to a great enough height, that a portion of
that water escapes 1907, and/or is ¢jected from, the upper mouth 1905 of the inertial water
tube. At a first upper constricted portion 1908 of the neriial water tube, the flow-normal

cross-sectional area of the tube narrows with respect to a first included angle of the tube wall,
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thereby becoming increasingly smaller than the flow-normal cross-sectional area of the lower
mouth 1906 of the inertial water tube. The narrowing and/or constricted first upper

constricted portion 1908 of the inertial water tube has an approximately frustoconical shape.

1681286] Above the first upper constricted portion 1908 of the inertial water tube, 15 a second
upper constricied portion 1909, i and/or over which the flow-nommal cross-sectional area
decreases at a greater rate than that characterizing the first upper constricted portion 1908,
The second ncluded angle by and/or at which the second upper constricted portion of the

mertial water tube narrows 18 greater than the first included angle.

1661287} The sccond upper constricted portion 1909 constitutes a nozzle through which

grected water (e.g., scawater) tends o be acrosohized and/or sprayed mto the air.

[061288] FIG. 224 shows a side cross-sectional view of the same embodiment of the current
disclosure that is illastrated 10 FIG. 223, where the section is taken along the section line 224-

224 specified 1o FIG. 223,

[B01289] As the embodiment moves up and down in response to the passage of waves, water
1910 within the inertial water tube 1904 moves up and down typically out of phase with the
movements of the embodiment. As the water 1910 within the mertial water tube 1904 moves
up and down, water tends to flow 1911 nto and out of the lower mouth 1906 of the nertial
water tube 1904, As the water 1910 within the inertial water tube 1904 moves up and down,
an upper surface 1912 of that water 1910 tends to move 1913 up and down. Occasionally, the
water 1910 within the inertial water tube 1904 will move up fast encugh, with enough
momentum, force, and/or energy. to reach and exit the upper mouth 1905 of the mertial water

tube, thereby creating an acrosolized spray of water (¢ g., seawater).

1361 298] Buovancy is provided to the embodiment through an annular ring of buovant
material 1914, e g, contained within, and/or attached to, the outer wall 1902 of the buoy.
Inciuded, incorporated, posttioned, stored, encased, and/or trapped, within the intenor of the
buoy 1902/1903 1s a water ballast 1916, And that water 1916, and/or portions thereof, are free

to splash out of an annular opening 1913 in the upper surface of the buoy.

[661251] Because there is no upper wall covering water ballast 1916, that water ballast,
and/or the hollow, chamber, and/or tank, in which the water ballast is posttioned, is open to

the atmosphere above the embodiment. The level 1917 and/or volume of the water within the
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water ballast 1916 may be increased by overtopping waves, and ejections of water from the
apper mouth 1905 of the inertial water tube 1904, The level 1917 and/or volume of the water
within the water ballast 1916 may be decreased as a result of water spilling out during and/or

as a consequence of wave induced tilting, as well as due to evaporation.

[661292] An embodiment of the present disclosure sinmilar to the one illustrated m FIG. 224
ncludes, incorporates, and/or utilizes, a sealed, encased, and/or watertight space 1914
compnsed of surrounding walls of a rigid matenal. Such a space may contan any gas or
combination of gases, ¢.g., air, any lguid with a density less than that of the water 1901 on
which the embodiment floats, and/or any solid with a density less than that of the water 1901
on which the embodiment floats, ¢.g., a porous solid the buovancy of which depends upon ts

separation from water and/or other fhuids.

[G01293] An embodiment of the present disclosure similar to the one dlustrated in FiG. 224
melades, meorporates, and/or utilizes, an upper buoy wall {c.g., at 1915} that covers the entire

K=

upper part of the buoy thereby preventing any change m the vohuime of the water therein.

[661294] An embodiment of the present disclosure similar to the one illustrated i FIG. 224

includes, incorporates, and/or utilizes, a ballast comprised, at least in part, of another fluid.

{361 295] An embodiment of the present disclosure similar to the one itlastrated 10 FIG. 224
includes, incorporates, and/or utilizes, a ballast comprised. at least in part, of one or more
solid objects, materials, and/or elements, includimg, but not hinuted to, rocks, sand, other
ageregates, metal peliets, ron bars, and other pieces of metal (.., discarded paris of

automobifes).

[381296] FIG. 225 shows a right-side view of a modified version of the same embodiment of
the current disclosure that is ilustrated in FIGS. 205-213. While the embodiment iHlustrated
in FIG. 225 15 characterized by many, if not most, of the same features and design elements
as the embodiment iHustrated 1n FIGS. 205-213, the embodiment tllustrated in FIG. 225 has
been maodified so as to embed its inertial water tube 1652 within an airfoil-shaped enclosure
1920/1921, shroud, and/or casing. The aurfotl-shaped enclosure does not obstruct the channel
within, nor the flow of water through, the mnertial water tube 1652, nor through the lower

mouth 1653 of the inertial water tube.
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[601297] Airforl-shaped enclosure 1920/1921 has a flow-normal cross-sectional shape that is
similar to that of a wing, 1.¢., it has acrodynanmic qualitics that facilitate its movement through
water in directions that are approxumately parallel to the surface 1635 of the body of water on

which the embodiment floats.

{661 298] Awrfoil-shaped enclosure 1920/1921 has a trasling edge 1921 that 1s approximately
positioned beneath the embodiment’s overflow aperture 1658, and approximately positioned
between the left and right efflucot apertures 1656 and 1657, The more bulbous and/or
rounded leading edge 1920 of the airfoil-shaped enclosure is onented toward the direction m
which the embodiment would tend to be pushed by the thrust produced by the effluent

discharged from the left 1657, right 1856, and overflow 1658, apertures.

(681299} The wall, casing, and/or barrier, that defines the shape of the airfoil-shaped
enclosure 1920/1921 mceludes an upper portion comprised, at least in part, of upper walls
1923 and 1924 which provent the contents of the airfoil-shaped enclosure from escaping the
enclosure through the top of the enclosure. Sinlarly, the wall, casing, and/or barrier, that
defines the shape of the airfoil-shaped enclosure 1920/1921 includes a lower portion
comprised, at least in part, of lower walls 1925 and 1926 which prevent the contents of the

airfoil-shaped enclosure from escaping the enclosure through the bottom of the enclosure.

{381 360] FIG. 226 shows a back-side view of the same modified embodiment that is
iustrated in FIG. 225, which 1s a modified vession of the embodiment of the current

disclosure that 1s illustrated in FIGS. 203-213.

{68136} FIG. 227 shows a honzontal cross-sectional view of the same modified
cmbodiment of the current disclosure that is tlustrated in FIGS. 225 and 226, where the

section is taken along the section line 227-227 specitied m FIGS. 225 and 226,

[601302] The mertial water tube has an unobstructed lower mouth 1633 and an unobstructed
apper mouth 1659, In response to waves acting at and/or against the embodiment, water 1655
from outside the embodiment enters the mertial water tube 1652 through its lower mouth
1633, moves upward through the channel within the mertial water tube, is ejected from the
inertial water tube through s upper mouth 1659, and enters into the water reservoir within
the embodiment’s holiow flotation module 1651, Thereafier, water from the water reservoir
flows out through the embodiment’s left or right effluent pipes and respective water turbines,

generating electrical power, and returns to the body of water 1655 from whence it came.
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{601 383] The airfoil-shaped enclosure 192(/1921 is attached to, connected to, and/or
integrated with, a portion of the wall of the ertial water tube 1652/1667/1660 positioned
between the lower mouth 1653 of the mertial water tube and the embodiment’s anoular collar

1634,

{61384} A forward chamber 1927, void, and/or space, 1s formed at the leadmg side of the
atrfoil-shaped enclosure 1920/1921 and 1s positioned, bounded, and/or enclosed, at least in
part, by the leading (blunt) side 1920 ot the aurfoil-shaped enclosure and the leading side
{“leading” with respect to the nominal direction of the embodiment’s motion through the

body of water on whuch it floats) of the mertial water tube 1652,

{061 365] A trailing chamber 1928, void, and/or space, 18 formed at the traling side of the
atrfoil-shaped enclosure 1920/1921 and is positioned, bounded, and/or enclosed, at least in
part, by the trailing {cdged and/or shape) side 1921/1922 of the aurfoil-shaped cnclosure and
the trailing side (“trailing” with respect to the nominal direction of the embodiment’s motion

through the body of water on which it floats} of the inertial water tube 1652

[601386] The forward 1927 and trailing 1928 chambers are filled with water so that they are

substantially neutrally buoyant.

[3861387] An embodiment of the present disclosure that is sinnilar to the embodiment
ithastrated m FIGS. 225-227 includes, incorporates, encases, traps, stores, fills, and/or

utihizes, buovant materal within the forward 1927 and trailing 1928 chambers.

{081 368] An embodiment of the present disclosure that is sumilar to the embodiment
illastrated m FIGS, 225-227 mcludes, incorporates, encases, traps, stores, fills, and/or
utilizes, relatively heavy, and/or negatively buoyant, matenal within the forward 1927 and
tratling 1928 chambers. Such material nught include, but is not limited to, rocks, gravel, sand,

cement, cementitious materials, pieces of metal {e.g., scrap metals).

[B81369] An embodmment of the present disclosure that is similar to the embodiment
lustrated in FIGS. 225-227 includes, meorporates, encases, traps, stores, fills, and/or
utifizes, a combination, mixture, and/or aggregate, of materials within the forward 1927 and

trailing 1928 chambers, at least some of which differ in their buoyancics.
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[601318] FIG. 228 shows a right-side view of a modified version of the same embodiment of
the current disclosure that is dlustrated in FIGS. 205-213. The modified embodiment
illustrated m FIG. 228 1s similar to the modified version illustrated in FIGS. 225-227, except
that the version tlustrated in FIG. 228 does not include, incorporate, nor utilize, upper or

fower walls on, in, and/or as a part of, the airfoil-shaped enclosure 1920/1921.

[601311] The modified version illustrated in FIG. 228 has apertures at the apper 1929 and
lower 1930 ends of the leading side 1920 of the airfoil-shaped enclosure. These openings
and/or apertures allow water 1655 from the body of water on which the embodiment floats to
flow 1931, and/or move, relatively freely through the forward chamber 1927 in directions
approximately paralle! to the nominally vertical and/or flow-parallel longitudinal axis of the
embodiment’s inertial water tube 1632, The ability of water 1655 to flow freely through the
forward chamber of the airfoil-shaped enclosure means that neither the forward chamber, nor
its contents {¢.g., water}, significantly alter the inertia, mass, and/or center of gravity, of the

crabodiment, with respect to the unmodified version dlustrated in FIGS. 205-213,

1661312} The modified version illustrated 1o FIG. 228 has apertures at the upper 1932 and
lower 1933 ends of the trailing side 1921/1922 of the airfoil-shaped enclosure. These
openings and/or apertures allow water 1635 from the body of water on which the
cmbodiment floats to flow 1934, and/or move, relatively freely through the trailing chamber
1928 in directions approximately parallel to the nominally vertical and/or flow-paralici
longitudinal axis of the embodiment’s mertial water tube 1652, The ability of water 1655 1o
flow freely through the trailing chamber of the airfoil-shaped enclosure means that neither the
tratling chamber, nor s contents {¢.g., water), significantly alter the inertia, mass, and/or
center of gravity, of the embodmment, with respect to the unmodified version illustrated m

FIGS. 205-213.
[001313] FIG. 229 shows a side perspective view of an embodiment of the current disclosure.

[661314] The embodiment includes, incorporates, and/or utilizes, a substantially hollow,

buovant capsule, and/or flotation module 1950 that tends to float adjacent to an upper surface
of a body of water {(vot shown). Dependimg from the buovant capsule 1950 is an mertial water
tube 1951 that possesses upper (not visible) and lower 1932 mouths through which water may
enter and exit the inertial water tube. Water tends to move into the inertial water tube through

its lower mouth 1952 and ther flow up the tube and thereafter flow out of, and/or be gjecied
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from, the upper mouth (not visible) of the nertial water tube, thereby entening a water
reservolr {not visible) within the buoyant capsule 1950, Also depending from the buoyant
capsule 1950 15 an efflucnt pipe 1953 that directs water exiting the crabodiment’s water
reservoir {not visible} through a water turbine {not visible} into the interior of the mertial
water tube 1951, with one consequence being that at least a portion of the effluent is likely to
again flow up and out of the inertial water tube 1951, and again enter the cmbodiment’s water

TESSIVOIT.

[381315] FIG. 230 shows a side view of the same embodiment of the current disclosure that

is lustrated in FIG. 229,

[681316] The embodiment 1950 Hloats adjacent to an upper surface 1954 of a body of water
over which waves tend to pass. As a consequence of, and/or in response to, wave action at
and/or against the crobodiment water tends to flow 1955 in and out of a lower mouth 1952 of

the embodunent’s inertial water tube 195).

[681317] FIG. 231 shows a side view of the same embodiment of the current disclosure that

is Hlustrated in FIGS. 229 and 230.

[061318] FIG. 232 shows a vertical cross-sectional view of the same embodiment of the
current disclosure that is Hlustrated in FIGS. 229-231, where the section is taken along the

section line 232-232 specified 1n FIG. 231

[681319] A pocket of air, and/or an air pocket, 1956 1s trapped within an upper portion of the
wterior of the embodiment’s buovant capsule 1930, and that air pocket tends to be
compressed and/or at a greater pressure than the air outside the embodiment. A pool and/or
reservolr, and/or a water reservoir, 1957 15 trapped, held, cached, positioned, stored,
contained, and/or encased, within a lower portion of the interior of the embodiment’s buoyant

capsule 1950,

[B81328] As the eombodument, and the surface 1954 of the water outside and surrounding the
embodiment, move up and down n response to the action, impact, passage, and/or movement
of waves across the surface 1954 of the body of water on which the embodiment floats, water
1958 inside the embodiment’s ineriial water tube 1951 tends to move and/or oscillate, ez,
1959, in directions that tend to be approximately paralle] to a nonunally vertical longitudinal

axis of the mertial water tube. Even though the water 1958 within the inertial water tube 1951
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tends to oscillate, there also tends to be a net and/or average flow of water upwards within the

inertial water tube.

1661321} Oscillations of the water 1958 within the inertial water tube tend to frequently,
regularly, periodically, and/or occasionally, cause water from within the inertial water tube to
be gjected 1960 from the upper mouth 1961 of the mertial water tube 1951, trapping that
water in the embodiment’s water reservoir 1957 and thereby preventing that water from
recutering and flowing back joto the mertial water tube. The frequent, regular, pertodic,
and/or occasional, ejections of water from, and/or out of, the upper mouth 1961 of the inertial
water tabe 1951, remove water from the nertial water tube 1931, and water from outside
1934 the embodiment tends to flow indo the inertial water tube through 1ts lower mouth 1952
thereby replacing the water cjected from the upper mouth 1961, The frequent, regular,
periodic, and/or occasional, ejections of water from, and/or out of, the upper mouth 1961 of
the inertial water tube 1951, and the replacement of that water with additional water from
outside 1954 the crobodiment, results in a net and/or average upward flow of water 1958

within the inertial water tube.

[661322] Water flowing 1960 into the water reservoir 1957 tends to raise the surface 1962 of
the water reservoir and thereby compress and/or pressarize the air pocket 1956 located above
the water rescrvoir. Water 1957 from the water reservoir, pressurized by the air within the air
pocket 1956, tends to flow nto an upper mouth and/or aperture 1963 of a water turbine
housing and/or pipe 1964 i which a water turbine 1963 rotates in response to the influx of
water into the water turbine housing 1964, After flowing through the water turbine 1965
water from the water turbine housing 1964 continues flowing 1966 down and through

gfthuent pipe 1953,

[B01323] Water 1967 flowing 1966/1968 through ¢fftucnt pipe 1933 eventually flows 1969
through a lower mouth and/or aperture 1970 of efflucnt pipe 1933 and flows mto the mertial
water tabe 1951, A portion of water flowing out of the efflaent pipe 1953 and into the inertial
water tube 1951 will tend to join the water 1958 i its wave-induced oscillations. A portion of
water flowing out of the effluent pipe 1953 and into the mertial water tube 1951 might tend to
remain, at least for a moment, localized within a portion and/or part of the tnertial water tube
1951 adjacent to the lower mouth 1970 of the effiuent pipe 1953, and thereabout move up

and down, and/or oscillate, 1971 in unison with the rest of the water 1958 within the inertial

water tube.
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[601324] As water is ejected 1960 from the upper mouth 1961 of the inertial water tube 1951,
and the water within the inertial water tube 1951 13 pulled upward, the cjected water is
replaced by both water drawn through the lower mouth 1932 of the mertial water tube 1951
and water discharged by the water turbine 1965 and guided into the inertial water tube
through efftuent pipc 1953, and the net and/or average upward flow of water within the
inertial water tube continues. A portion of effluent water flowing out of the effluent pipe
1953 and into the inertial water tube 1951 will tend to mutially become localized, ¢ g., inthe
region of 1971, adjacent to the lower mouth 1970 of the effluent pipe 1933, and, as the net
and/or average flow of the water 1958 within the inertial water tubes moves upward in
response o ciections 1960 from the upper mouth of the imertial water tube, the portion of
effluent water originally localized in the region of 1971 will tend to move upward, e.g., 1959,
within the inertial water tube until it is proximate 1972 to the upper mouth 1961 of'the
inertial water tube, and thereafter 15 once again gjocted 1960 from that upper mouth 1961 and

back into the water reservoir 1957,

{31325} As water flows over the lip and/or edge of the upper mouth 1963 of the water
tarbine housing 1964 and to and through the water turbine 1963, the water tarbine is made,
caused, and/or induced, to rotate about the longitudinal axis of its turbine shaft 1973, thereby
rotating that turbine shatt and cvergizing the operatively connected generator 1974, thereby

generating electrical power.

[381326] Positioned above the upper mouth 1961 of the mertial water tube 1951 is a conical
water diverter 19735 that tends to, at least to a degree, laterally disperse water gjected in a

nominally vertical and/or upward direction from the upper mouth of the inertial water tube.

[681327] This embodiment s well suited for various aguaculiure applications, ¢.g., the
raising of microalgae, macroalgac, and fish, because many of the organisms that escape the
embodiment’s water reservoir 1937 will tend to flow up the inerfial water tube 1951 and to be

ejected 1960 back nto the water reservorr.

(681328} An embodiment of the present disclosure similar to the one tllustrated m FIGS.
229-232 acludes, incorporates, and/or utilizes, electricity-consuming lights attached to inner
surfaces of the ntertor of the buovant capsule 1950. And, electrical power generated by the
embodiment’s generator 1974 encrgizes at least a portion of those lights thereby illuminating

the interior of the buoyant capsule and thereby promoting the growth of microalgae therein.
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This embodiment also inchudes, incorporates, and/or atilizes, an access tube similar to the
algac access tube 1696 of the embodiment iHustrated 1n FHG. 214, and the water-reservoir
access pipe 1872 of the embodiment illustrated m FIGS. 220-222 which perouts microalgae
grown within the embodiment’s water reservoir 1957 to be managed, assessed, evaluated,

momnitored, provided with nutritional supplements, and/or harvested.

[B01329] FIG. 233 shows a perspective view of the same vertical cross-section of the
cmbodiment of the current disclosure that is tlustrated in FIG. 232, which is the same
embodiment llastrated m FIGS. 229-231, and where the section 1s taken along the section

line 232-232 specified in FIG. 231,

[681330] Water ejected 1960 from the upper mouth of the inertial water tube 1951 collects n
the embodiment’s water reservoir 1957, Portions of that water flow 1976 into the upper
mwuth and/or aperture of the water turbine housing 1964, thereafter flowing throngh the
water turbine 1965, and energizing the operatively connected generator 1974 thereby
resulting n the generation of electrical power. Water flowing out of the water turbing 1963
flows down, ¢.g., 1966 and 1968, through cffluent pipe 1933 whereafier it flows 1969 into the

inertial water tube 1951,

[G01331] Portions of water that flow 1969 out of the effluent pipe 1933 and into the inertial
water tube 1951 tend to remain, collect, mungle, and/or oscillate 1971 with water proximate
and/or adjacent to the lower mouth (1970 10 FIG. 232) of the inertial water tabe. As gjections
1960 of water from the upper mouth (1961 in FIG. 232) of the inertial water tube remove
water from the inertial water tube, that water tends 1o be replaced by effluent water 1967
flowing 1969 out of the effluent pipe and into the inertial water tube, and by water outside the
cmbodiment flowing 1955 into the inertial water tube through the lower mouth (1952 in FIG.

232} of the mertial water tube,

[661332] A portion of the water discharged by the water turbine 1965 tends to be recaptured
within the inertial water tube 1951 and retumed to the water reservoir 1957 to again pass

throngh the water tarbine 1951,

[381333] FIG. 234 shows a close~-up cut~away side view of a water turbine, turbine shaft,

generator, and effluent pipe, of an embodiment of the current disclosure.
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[601334] When an apper surface 2009 of the water 2000 within the embodiment’s water
reservolr, spills over 2001, and/or flows into, the upper mouth 2002 of the embodiment’s
efffuent pipe 2003 (which is shown vertically sectioned so as to reveal the water turbine
mside}. As water flows 2001 into the mouth 2002, and/or into the upper portion, of the
cffluent pipe 2003 its flow is obstructed, at least to a degree, by water turbine 2004. The
flowing water imparts rotational Kinetic energy to the water turbing 2004 causing it to rotate
2010, which causes the water turbine’s turbine shaft 2005 to rotate, which, i tum, causes the
operatively connected generator 2006 to generate clectrical power, at least a portion of which
is then transmitted through electrical cable 2007 to another part of the embodment, ¢ g, to a

network of computing devices or light-enutting devices.

1601335] Aficr passing through and encrgizing the water turbine, the water that flowed 2001
mto the effluent pipe’s upper mouth 2002, contmues Howmmg 2008 through the effluent pipe
2003 until 1t is discharged from, and/or out of, the embodiment, ¢.g., returning o the body of

water on which the embodiment floats.

[681336] An cmbodiment of the current disclosure similar to the embodiment ilfustrated 1
FIGS. 1-7 includes, meorporates, and/or utilizes, a water turbine 127, turbine shaft 109,
generator 110, and offluent pipe 108 ofthe tvpe, kind, design, and/or configuration, that is

thhustrated in FIG. 234,

[361337F An embodiment of the current disclosure similar to the embodiment illastrated
FIGS. 8-18 mcludes, incorporates, and/or utilizes, a water turbine 228, turbine shaft 229,
generator 207, and effluent pipe 217 of the tvpe, kind, design, and/or configuration, that is

thustrated in FIG. 234,

381338 An embodiment of the current disclosure similar to the embodiment illustrated m
FIGS. 21-29 mclades, mncorporates, and/or utilizes, assemblies each of which is comprised of
respective water turbings {¢.g., 332}, turbine shafis (e.g., 331}, gencrators {c.g., 310}, and
cfftuent pipes {¢.g., 319} of the type, kind, design, and/or configuration, that 1s tlustrated n

Fi(s. 234,

{381 339] An embodiment of the current disclosure similar to the embodiment iHustrated m
FIGS. 35-43 mcludes, incorporates, and/or atilizes, a water turbine 435, turbine shaft 443,
generator 419, and ¢fffucnt pipe 434 of the type, kind, design, and/or configuration, that is

iHhustrated in FIG. 234,
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[601340] An embodiment of the current disclosure stnilar to the embodiment Hustrated m
FIGS. 44-54 includes, incorporates, and/or utilizes, a water turbine 532, turbine shaft 5333,
generator 511, and cffluent pipe 523 ofthe type, kind, design, and/or configuration, that is

ilastrated in FIG. 234,

(661341} An embodiment of the current disclosure similar to the embodiment lhustrated m
FIGS. 94-101 includes, mceorporates, and/or utilizes, a water turbine 923, turbing shaft,
generator 924, and offluent pipe 907 of the type. kind, design, and/or configuration, that is
dlustrated in FIG. 234 However, with respect o the embodiment fllustrated n FIGS. 94-101,
the gencrator 924 and the upper mouth of the effhuent pipe 907 are both fully submerged

within a lower portion of the embodiment’s water reservoir 920,

[681342} An embodiment of the current disclosure sinular to the embodiment dhustrated m
FIGS. 102-112 includes, incorporates, and/or utilizes, a water turbine 954, turbine shaft 955,
generator 936, and effluent pipe 935 of the type, kind, design, and/or configuration, that is
illastrated in FIG. 234, However, with respect to the embodiment llustrated 1 FIGS. 102-
112, the upper mouth of the efttucnt pipe 935 is fully submerged within a lower portion of the

embodiument’s water reservoir 951,

[001343] An embodiment of the current disclosure similar to the embodiment Ulustrated
FIGS. 125-137 mcludes, mcorporates, and/or wiilizes, a water turbine 1164, turbine shaft
1141, generator 1134, and effluent pipe 1114 of the type, kind, design, and/or configuration,
that is Hlustrated in FIG. 234, However, with respect to the embodiment iHustrated 1o FIGS.
125-137, the upper mouth of the efftucnt pipe 1114 1s filly submerged within a lower portion

of the embodiment’s low-cnergy water reservoir 1131,

[301344F An embodmment of the current disclosure similar to the embodiment lustrated n
FIGS. 205-213 mchudes, incorporates, and/or utilizes, a pair of water turbine assemblies, cach
of which includes, incorporates, and/or utilizes, a water turbine {1673 and 1674,
respectively), a turbine shaft (1677 and 1678, respectively), a generator (1683 and 1684,
respectively), and an effhuent pipe (1671 and 1672, respectively) of the type, kind, design,

and/or configuration, that is dhustrated m FIG. 234,

{361 345] An embodiment of the carrent disclosure similar to the embodiment itlustrated in

FIGS. 229-233 includes, incorporates, and/or utilizes, a water turbine 1965, turbine shafi



WO 2021/168125 PCT/US2021/018596
251

1973, generator 1974, and efftuent pipe 1964/1953 of the type, kind, design, and/or

N

configuration, that is tlustrated m FI(G. 234,

1661346] In any of the above cases, the conduwit or efffuent pipe upstream of the turbine can
mclude a converging (o.g. Veuntunt) scction, and in any of the above cases, the condutit or
cffiuent pipe downstream of the turbine can include a divergimg/expanding {(¢.g. Venturi)

section.

[381347] FIG. 235 shows a perspective view of the same water turbine, turbine shaft,

generator, and effluent pipe, ithustrated in FIG. 234,

601348 FIG. 236 shows a close-up cut-away side view of a water turbine, generator, and
cffiuent pipe assembly of an embodiment of the current disclosure. Water turbine 2020 is
positioned adjacent to the inlet mouth of effluent pipe 2022 through which water drains from
the embodiment’s water reservoir 2023 and which 1s shown vertically sectioned so as to
better reveal the water turbine 2020, Arrayed about the miet mouth of the offluent pipc s a
plurality of water diverting fins, ¢.g., 2021, which cause water tlowing 2033 from the surface
2025 of the embodiment’s water reservoir 2023 to flow into the effluent pipe 2022 m a
direction that is not entirely radial (with respect to a flow-parallel and/or longitudinal axis of
the cffluent pipe) but also containg a tangential component, which tends to mduce a swirling

motion to the water flowing toward and through the water turbine 2020,

[661349] The water turbine 2020 is operatively connected to a gencrator 2026 by a shaft
2027, and rotation of the water turbine causes rotation 2031 of the turbine shaft 2027 which,
in turn, causcs the generator to gengrate clecirical power, and/or an electrical voltage, a
portion of which is then transmitied to another part of the embodiument by clectrical cable
2028, In a similar embodiment, electrical cable 2028 also permits the embodiment’s control
system to adjust, control, set, change, and/or alter, the magnitude of the resistive torque
applied by the generator 2026 to the water turbine 2020, thereby altering both the amount of
clectrical power that generator 2026 generates {with respect 1o a given rate of water turbine
rotation), and the degree to which the water turbime nhibits the flow of water into 2033 and

through 2029 the cffluent pipe 2022 and/or the rate at which the water reservoir 2023 drains.

1361358] FIG. 237 shows a perspective view of the same water turbine, turbine shaft,
generator, and ¢ffluent pipe, llustrated in FIG. 236. The only path by which water may flow

into the upper mouth of the effluent pipe 2022 1s through and/or between the circular array of
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wicket gates as the upper wicket plate 2024 prevents water from entering that epper mouth by

any other path.

[661351] An embodiment of the current disclosure similar to the embodiment ilfustated 1n
FIGS. 8-18 mcludes, incorporaies, and/or utihizes, a water turbine 228, turbme shaft 229,
generator 207, and effluent pipe 217 of the tvpe, kind, design, and/or configuration, that is

thustrated in FIGS. 236 and 237,

{381 352] An embodiment of the current disclosure similar to the embodiment ilfustrated
FIGS. 44-34 mcludes, incorporates, and/or utilizes, a water turbine 332, turbine shaft 533,
gencrator 511, and efffucnt pipe 523 of the type, kind, design, and/or configuration, that is

thustrated in FIGS. 236 and 237,

{381 353] An embodmment of the current disclosure similar to the embodiment iltustrated m
FIGS. §5-69 mcludes, incorporates, and/or vtilizes, a water turbine, turbine shaft, generator,
and cfiluent pipe of the type, kind, design, and/or configuration, that is illustrated 1o FIGS.
236 and 237, However, this embodiment, unlike the embodiment illustrated in FIGS. 55-69
directs the water flowing through turbime ingress pipe 608 into a chamber surrounding a
wicket gate and/or guide vane assembly of the kind illustrated in FIGS. 236 and 237, afier
which the water flows onto and through a water turbine 2020, Water discharged by the water
and then into effluent

tarbine 2020 then flows into the embodiment’s cooling chamber 637

B

pipe 609

[681354] An embodiment of the cuwrrent disclosure sinular to the embodiment llustrated
FiGS. 76-79 meludes, incorporates, and/or utilizes, a water turbing, turbine shaft, gencrator,
and effluent pipe of the type, kind, design, and/or configuration, that is Ulustrated m FIGS.
236 and 237. However, this embodiment, unhke the embodiment iltustrated n FIGS. 70-79
directs the water flowing through turbine gress pipe 702 into a chamber surrounding a
wicket gate and/or guide vane assembly of the kind tlustrated in FIGS. 236 and 237 after
which the water flows onto and through a water turbine 2020, Water discharged by the water

turbing 2020 then flows info the embodiment’s effluent pipe 705/707.

381 355] An embodiment of the current disclosure similar to the embodiment illustrated m
FIGS. 830-93 mcludes, imcorporates, and/or etilizes, a water turbine, turbine shaft, generator,
and cffluent pipe of the type, kind, design, and/or configuration, that is ilustrated 1w FIGS,

~
37

236 and 237. However, this embodiment, unlike the embodiment illustrated in FIGS. 83-93
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directs the water flowing through tarbine mgress pipe 807 info a chamber surrounding a
wicket gate and/or guide vane assembly of the kind illustrated in FIGS. 236 and 237, afier
which the water flows onto and through a water turbine 2020, Water discharged by the water

tarbine 2020 then flows into the embodiment’s efffuent pipe 809

[B61356] An embodiment of the current disclosure similar to the embodiment ithustrated m
FIGS. 94-101 includes, mceorporates, and/or utilizes, a water turbine, turbine shafl, generator,
and effluent pipe of the type, kind, design, and/or configuration, that is dlustrated m FIGS.
236 and 237. However, with respect to the embodiment illustrated in FIGS. 94-101, the
generator 924 and the upper mouth of the effluent pipe 907 are both fully submerged within a
fower portion of the embodiment’s water reservoir 920. The upper wicket plate 2024 forces
water to flow through the wicket gates {even though the wicket gates and upper mouth of the

cfthuent pipe are submerged).

[381357] An embodiment of the current disclosure similar to the embodiment llustrated m
FIGS. 102-112 meludes, incorporates, and/or atibizes, a water turbine, turbine shaft,
generator, and effluent pipe of the type, kind, design, and/or configuration, that is llustrated
m FIGS. 236 and 237, However, with respect to the embodiment iltustrated n FIGS. 102-
112, the upper mouth of the efffuent pipe 935 is fully submerged within a lower portion of the
erabodiment’s water reserveir 951, The upper wicket plate 2024 forces water to flow through
the wicket gates (even though the wicket gates and upper mouth of the effluent pipe are

submerged).

[681338] An embodiment of the current disclosure similar to the embodiment 1Hustrated n
FIGS. 113-124 includes, incorporates, and/or uitlizes, a water turbine, turbine shaft,
generator, and effluent pipe of the type, kind, design, and/or configuration, that is illustrated
i FIGS. 236 and 237. However, this embodumoent, unlike the cmbodiment dlustrated m
FIGS. 113-124 directs the water flowmng through turbine ingress pipe 1049 into a chamber
surrounding a wicket gate and/or gmde vane assembly of the kind ilinstrated in FIGS. 236
and 237, after which the water flows onto and through a water turbine 2020, Water

discharged by the water turbine 2020 then flows into the embodiment’s effluent pipe 1023

[G01359] An embodiment of the current disclosure similar to the embodiment Ulustrated in
FIGS. 125-137 mehudes, mcorporates, and/or atibizes, two assemblies each comprised of a

water turbine, turbine shaft, generator, and efflaent pipe of the type, kind, design, and/or
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configuration, that is tllustrated i FIGS. 236 and 237, With respect to 2 high-encrgy turbine
asscrably (i.e., one through which flows water from the embodiment’s high-energy water
reservoir 1133), this embodiment, unhike the crbodiment dlustrated m FIGS. 125-137 directs
the water flowing through turbine ingress pipe 1133 into a chamber surrounding a wicket gate
and/or guide vane assembly of the kind tHustrated in FIGS. 236 and 237, after which the
water flows ondo and through a water turbine 2020, Water discharged by the water turbine
2020 then flows into the embodiment’s effluent pipe 1107, And, with respect to a low-energy
furbine assembly (i.¢., one through which flows water from the embodiment’s low-cnergy
water reservoir 1131), this embodiment, unlike the embodiment ilhustrated i FIGS. 125-137,
compels the water flowing mnto the effluent pipe 1114 to Hlow through an array of wicket
gates even though the upper mouth of the effluent pipe 1114 s fully submerged within a
fower portion of the embodiment’s low-encrgy water reservoir 1131, The upper wicket plate
2024 forces water to flow through the wicket gates (even though the wicket gates and upper

mouth of the effluent pipe are submerged).

{301 368] An embodiment of the current disclosure similar to the embodiment ittustrated n
FIGS. 148-151 inchudes, incorporates, and/or utihizes, a water turbine, turbine shaft,
generator, and effluent pipe of the type, kind, dosign, and/or configuration, that is dhustrated
in FIGS. 236 and 237, However, with respect 1o the embodiment dlustrated m FIGS. 148-
151, the generator 1312 and the upper mouth of the effluent pipe 1310 are both fully
submerged within a lower portion of the embodiment’s water reservoir 1313, The upper
wicket plate 2024 forces water to flow through the wicket gates {(even though the wicket

gates and apper mouth of the effluent pipe arc submerged).

[361361] An cmbodiment of the current disclosure similar to the embodument illustrated o
FIGS. 205-213 ncludes, incorporates, and/or utilizes, a pair of water turbine assemblics, each
of which includes, incorporates, and/or utilizes. a water turbine (1673 and 1674,
respectively), a turbine shaft (1677 and 1678, respectively), a generator {1683 and 1684,
respectively), and an effluent pipe (1671 and 1672, respectively) of the type, kind, design,

and/or configuration, that is illostrated in FIGS. 236 and 237,

[601362] An embodiment of the current disclosure stmilar to the embodiment ustrated in
FIGS. 229-233 includes, incorporates, and/or uiilizes, a water furbine 1963, turbine shaft
1973, gencrator 1974, and cffluent pipe 1964/1933 of the type, kind, design, and/or

configuration, that is ilustrated in FIGS. 236 and 237,
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[601363] FIG. 238 shows a perspective cut-away view of the same water turbine, turbine

shaft, gencrator, and efffuent pipe, dlustrated i FIGS. 236 and 237,

1661364] An embodiment of the current disclosure inciudes, incorporates, and/or utilizes a
water turbine that is sinalar in design, function, operation, behavior, and performance, to that

of a Kaplan furbine.

0381 355] An embodiment of the carrent disclosure includes, mcorporates, and/or utilizes a
water turbine that 1s sinnlar in design, fanction, operation, behavior, and performance, to that

of a Francis turbine.

[881366] An embodiment of the current disclosure inciudes, incorporates, and/or utilizes a
water turbine that is simtlar in desigo, function, operation, behavior, and performance, to that

of a crossflow turbine.

661367} An cmbodmment of the current disclosure includes, incorporates, and/or utilizes a
water turbine that 1s similar in design, function, operation, behavior, and performance, to that

of a Turgo turbine.

[361368] An embodiment of the current disclosure includes, incorporates, and/or utilizes a

water turbine may be characterized as a fixed-piich propeHer.

[681369] The scope of the present disclosure includes embodiments that include, incorporate,
and/or utilize, any type, varnety, class, category, and/or stvle of water turbine. The scope of
the present disclosure includes emboduments that include, incorporate, and/or utilize, water
tarbines of any size, onentation, and/or relative position within the embodiment, as well as

water turbines fabricated of any materials.
[GL378] FIG. 239 shows a side perspective view of an embodiment of the current disclosure.

[381371] The embodiment includes, incorporates, and/or utilizes, 3 substantially hollow bowl
2056 to which is attached and/or incorporated an annular buoyancy ring 2051 comprised of
buovant material. The hollow bowl! 2050 has a bowl lip 2052 that defines a bowl mouth
and/or aperture through which the mterior of the bowl is fluidly connected to the exterior of
the embodiment and through which water g¢jected by an intra-bow! mouth (not visible) of the
crabodiment’s ncrtial water tube 2033 can flow 2054 through the bowl mouth and cscape the

emmbodiment, at least for a moment.
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[601372] The bowl lip 2052 of the embodiment is formed by, and/or constitates, an open
and/or distal edge of a concave portion 2055 of the wall and/or hull of the bowl. Below the
concave portion 2035 of the bowl 15 a convex portion 2050 about which the annular
buoyaney ring is attached, connected, and/or incorporated. And below the convex portion
2050 is an approximately frustoconical portion 2056, The nominally upper concave portion,
the nominally middle convex portion, and the nominally lower frustoconical portion, together

constitute the hollow bowl 2050, 2055, 2036,

0381 373] Effluent from the mertial water tube’s water discharges flows 2037 out of the

embodiment through effluent pipe 2058,

[681374] As the embodiment is moved by passing waves, water tends to move and/or flow
2059 in and out of an extra-bowl mouth positioned at an end of the nertial water tube 2053

that is oppostie that of the intra-bowl mouth (not visible).

1361 375} FIG. 240 shows a side view of the same embodiment of the current disclosure that
is illustrated in FIG. 239. The embodiment tends to float adjacent to an upper surface 2060 of

a body of water over which waves tend fo pass.

[381376] FIG. 241 shows a side view of the same embodiment of the current disclosure that

is Hustrated in FIGS. 239 and 240,

[601377] FIG. 242 shows a top-down view of the same embodiment of the current disclosure
that is ilustrated 10 FIGS. 239-241.

[361378] An apper mouth 15 defined by bowl lip 2052 said bowl hip being at an upper end of
concave bowl portion 2055 Inside the hollow, void, chamber, space, and/or compartment
within the interior of the hollow bowi 2050/2052 13 a first constricted portion 2061 of the
embodiment’s inertial water tube. And, at the uppermost end of the inertial water tabe 1s a
sccond constricted portion 2062, and at the upper end of that sccond constricted portion is an
upper, and/or intra-bowl, raouth 2063 through which water 15 occasionally ejected from the

mertial water tube.

[681379] Adjacent to the bottom of the mterior of the hollow bowl 2030/2052 15 a flat bottom
wall and/or surface 2064 and penctrating that flat bottom wall is the upper mouth of an

cffluent pipe 2038,
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{601 380] FIG. 243 shows a bottom-up view of the same embodiment of the current

disclosure that is illustrated in FIGS. 239-242.

1661381} FIG. 244 shows a vertical cross-sectional view of the same embodiment of the
current disclosure that 1s dlustrated in FIGS, 239-243, where the section is taken along the

section hine 244-244 specified m FIGS. 242 and 243,

[381382] As the embodiment 1s moved up and down by waves passing along the surface
2060 of the body of water on which the embodiment floats, water 2065 within the
embodiment’s inertial water tube 2053 tends to move up and down relative to that tube,
tending to cause water to move 2059 wto and out of the lower mouth 2066 of the mertial
water tube, and also tending to cause an upper surface 2067 of the water 2065 within the
mertial water tabe to move up and down, and occasionally causing that surface to be
projected 2054, lifted, elevated, and/or gjected, bevond and/or outside of the upper mouth
2063 of the nerial water tube. A portion of the gjected water tends to fall back nfo, and
become trapped within, the mierior of the hollow bowl 2050/2056, wherein the body of such
trapped discharges of water form a water reservoir 2068 having an upper surface 2069, A
portion of the ejected water may travel outside and/or above the upper mouth 2073 of the
hollow bowl 2055/2050, thereby potentially escaping the embodiment and returning to the

environment outside the embodiment.

{361 383] Water moving upward within the mertial water tube 2053 from the tube’s lower
mouth 2066, initially flows through a lower tube portion 2053 characterized by an
approximately constant flow-normal cross-sectional area, e.g., an approximately cvlindrical
portion. The water then flows through a lower constricting portion 2061 where the
progressively decreasing flow-normal cross-sectional area tends to increase the speed at
which the water flows upward, ¢.g., through that portion of the mertial water tube and relative
to the speed at which it flowed upward through the lower eylindrical portion 2053, The water
then flows through a relatively short tube portion 2070 that is, like the lower tube portion
2053, also characterized by an approxunately constant flow-normal cross-sectional arca, ¢.g.,
an approximately cyvlindrical portion. And, finally, the water flows through an upper
constricting portion 2062 where the progressively decreasing flow-normal cross-sectional
arca tends fo further increase the speed at which the water flows upward, e.g.. through that
portion of the inertial water tube and relative 1o the speed at which 1t flowed upward through

the both the lower cylindrical portion 2053 and the middle cylindrical portion 2070
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{601 384] Because the mnterior of the hollow bowl 2050/2055 1s open to the atmosphere, and
not pressurized bevond that of the atmosphere, the average height of the upper surface 2067
tend to be at least approximately equal to the height of the water 2060 on which the

embodiment floais.

[B01385] At least 3 portion of the water ejected 2054 from the upper mouth 2063 of the
inertial water tube 2053 tends to fall into, and be captured within, the water reservoir 2068,
Water from the water reservorr 2068 tends to flow 2057 into an upper mouth 2071 of offluent
pipe 2058, flow through the efffaent pipe, and then flow 2057 out of a lower mouth 2072 of
the effluent pipe, thereby returning to the body of water 2060 on which the embodiment

floats.

[601386] The upper mouth 2071 of cffluent pipe 2058 1s and/or constitutes an aperture within
a bottom plate 2064, If the embodiment Ulastrated 1n FIGS. 239-244 15 used to cultivate fish,
shrimp, crabs, lobsters, and/or other marine aramals, then a mesh, gnd, screen, and/or porous
barricr {not shown} across the upper mouth 2071 of the effluent pipe 2058 will prevent many,
ifnot all, of those manne amimals from being discharged from the embodiment, and lost,
through the effluent pipe. However, any waste products produced by those marine animals
will tend to collect on an upper surface of the bottom plate 2064 and be drawn into the
cffluent pipe 2058 through its upper mouth 2071 and thereby eliminated from the water

reservolr 2068, thereby tending to promote the good health of those marine animals.

631387} The mterior of the embodiment’s annular void 2073 beneath bottom plate 2064 may
be filled with water, e.g., 1n order to add mass to the embodiment. It may be filled with a
buoyant materal {e.g., foam, air, or wood) in order to promote the buovancy of the
crobodiment. It may be filled with a negatively buoyvant matenial o order to decrease the

buovancy of the embodiment.

[661388] The mterior 2074 of the embodiment’s annular buovancy ting 2051 1s comprised, at
least in part, of a stractural foam that 1s buovant. An embodiment of the present disclosure
that is sinilar to the one ilhustrated in FIGS. 239-244 mncludes, imcorporates, and/or utilizes,
an anoular buoyancy ring 2051 comprised of an outer and/or externtor wall mside of which is

trapped and/or sealed a volume of a gas, e.g., of air.
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[B01389] FIG. 245 shows a perspective view of the same vertical cross-sectional view that is
hustrated in FIG. 244, where the section is taken along the section line 244-244 as specified

m FIGS. 242 and 243.
[661390] FIG. 246 shows a side view of an embodiment of the present disclosure.

(681391} The embodiment 2100 floats adjacent to an upper surface 2101 of a body of water
over which waves tend to pass. The embodiment 2100 1s the same embodiment lustrated in
FIGS. 205-213, with the exception that the embodiment 2100 has been augmented with a
computer enclosure 2103, attached to an upper platform 2104 of the embodiment, which
contains and/or houses electromc circuits and mechanisms, which include, but are not limiated
10! computers, fouters, memory modules, encryption and decryption circuits, an embodiment-
specific conirol system, radio transmission and recetving circuits, navigation circuits. The
crabodiment’s computer enclosure 2103 also includes energy storage devices and
mechanisms, which include, but are not limited to: batteries, capacitors, mductors, fly wheels,

and foel cells.

[681392] Also attached to the embodiment’s upper platform 2104 1s a phased armay antenna
2105 that facilitates the exchange of encoded radio transmissions 2126/2127 between the
crabodiment and antennas connected to, and/or controlled by, other objects, including, but not
limited to: satellites 2128, ships, planes, balloon~-suspended transceivers, and/or terrestrial

transeeivers, computers and networks.

[681393] At least a portion of the electrical power gencrated by the embodiment, and/or
extracted by the embodiment from the ambient wave environment, 1s used to encrgize at least
a portion of the clectronic cireuits positioned, stored, and/or protected within, the computer

enclosure 2103 and the embodiment’s phased array antenna 2108,

[601394] At least a portion of the electrical power generated by the embodiment, and/or
extracted by the embodiment from the ambient wave environment, 1s used to energize

autonomous underwater vehicies (AUV), e.g. 2106,

1661395} A tether 2107, cable, conduit, and/or circuit, connects the embodiment 2100 at
connector 2108 to a submerged, and approximately neutrally buovant AUV hub 2109, and s
supported, at least in part, by a plurality of floats, ¢.g., 2110, Tether 2107 {ransmits electrical

power to the AUV hub 2109 which is shared with AUVs when those AUVs, e.g., 2106,
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couple and/or dock with the AUV hub. Tether 2107 also transomits data between the

cmbodiment’s computing devices and/or control system (pot shown) and docked AUVs.

1661356] AUV hub 2109 is connected 0 a weight 2111 that promotes the stability of its
orientation. AUV hub 2109 contains a number, ¢.g., 4, docking ports, ¢.g., 2112-2114, cach
of which contains acoustic, visual, and magnetic signals and/or guides, ¢.g., a speaker and
microphone 2115 that emits a click of a specific frequency in response to a click of generated
by the speaker 2116 of an AUV, c.g., 2117, The clicks exchanged between the AUV hub
2109 and the vanous AUVs that it supports, e.g., 2106, are simulations of clicks generated by

whales and/or other marnine cetaceans.

[681397] Each AUV cooperating and/or mteracting with the illustrated embodiment 2100 s
propelied by a propelier, e g, 2118 and 2119 on AUVs 2106 and 2117, respectively. The
oricntation and direction of cach AUV cooperating and/or interacting with the iHustrated
embodiment 2100 1s controlied by a plurality of fins, e.g., 2120 and 2121 on AUV 2106 and
2116, respectively. Each AUV cooperating and/or mteracting with the ilhustrated embodiment

2100 contains a camera, light, and acoustic generator {speaker), c.g., 2122 on AUV 2116,

[601398] Each AUV’ s acoustic generator is able to generate a simulated whale click {or other
sound), e.g., 2123, that can be directed to reflect off the seafloor 2123, 0.8, at 2125, or
another surface, and thereafter be received, heard, and/or detected, by the respective AUV’s
microphone 2116 {2116 is a mucrophone and speaker). By determining the time required for
the gencrated acoustic signal 2123 to be reflected and subsequently detected by microphone
2116, the AUV can determine the approximate distance between the AUV s speaker 2122
and the portion of the sgafloor, ¢.g., 2125, that gave rise to the reflection. When combined
with measurcmend of the depth-related water pressure of the AUV, the depth of the seafloor,
¢.g., at 2125, may be determined, at least to an approximate degree, thereby permitting a

mapping of the terrain, depth elevations, ete. of those portions of the seafloor so surveyed.

[681399] Analysis of the reflected AUV acoustic signal may also signify mformation about
the composition and/or density of the material at the reflecting sarface(s). The AUV s camera
and light 2122 can potentially produce mmages of the seafioor, and/or other objects of interest,
¢.g., of the same portion of the seafloor 21235 depth-ranged by the AUV s acoustic generator

and microphone.
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[601488] Though the llustrated embodiment 2100 generates clectrical power solely in
fesponse to wave motion, the scope of the present disclosure includes embodiments sinilar to
the one tlustrated m FIG. 246 that extract cnergy from wind, waves, solar radiation, thermal
differences, salinity differences, pressure differences, and/or any other source of energy
accessible and/or available to a floating, drifting, and/or self-propelled embodiment. The
scope of the presend disclosure includes entbodunents similar to the one dlustrated n FIG.
246 that utihize any type of encrgy production mechanism, machine, device, technology,
design, and/or apparatus. The scope of the present disclosure mehides embodiments stmilar to
the one illustrated in FIG. 246 that provide energy to, and/or exchange data with, any type of
fully or partially submerged autonomous, semi-autonomous, and/or remote-conirolied, vessel,
vehicle, device, mechanism, and/or craft, inclading, but not limited to: autonomous
underwater vehicles (AUVs), remotely-operated vehicles {ROVs), and/or autonomous surface
vessels {¢.g., that tend to float adjacent to the surface 2101 of a body of water. The scope of
the present disclosure includes embodiments sinular to the one llustrated 10 FIG. 246 that
provide energy to, and/or exchange data with, subordinate vessels {e.g., AUVs) that ase self-

propelied and untethered to the embodument, as well as those that are condimuously tethered to

the embodiment.
[661481} FIG. 247 shows a side view of an embodiment of the present disclosure.

[081462] The embodiment 2150 floats adjacent to an upper surface 2151 of a body of water
over which waves tend to pass. The embodmment 2150 1s the same embodiment llustrated
FIGS. 203-213, with the exception that the embodiment 2150 has been angmented with a
computer cnclosure 2153, attached to an upper platform 2154 of the embodiment, which
contains and/or houses electromnic circunts and mechanisms, which mclude, but are not hmited
10: computers, routers, memory modules, encryption and decryption circuits, an embodiment-
specific control system, radio transmission and receiving circuits, navigation circuits. The
crabodiment’s computer enclosure 2153 also includes energy storage devices and
mechanisms, which include, but are not limited fo: batteries, capacitors, mnductors, flv wheels,

and fuel cells.

[601483] Also attached to the embodiment’s upper platform 2154 1s a phased array antenna
2155 that facilitates the exchange of encoded radio transmissions between the embodiment

and antennas comnected to, and/or controlled by, other objects, mcluding, but not limited to:
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satellites 2156, ships, planes, balloon-suspended transcetvers, and/or terrestrial transceivers,

computers and networks.

[661464] Also attached to the embodiment is an avtonomous underwater vehicle (AUV)

2157,

[661465] At least a portion of the ¢lectrical power generated by the embodiment, and/or
extracted by the embodiment from the ambient wave environmment, is used to energize at least
a portion of the electronic circuits positioned, stored, and/or protected within, the computer

enclosure 2153 and the embodiment’s phased array antenna 2155

[001486] At least a portion of the electrical power gencrated by the embodiment, and/or
extracted by the embodiment from the ambient wave environment, 15 used to encrgize

autonomous underwater vehicles (AUV), e.g., 2157,

361487} Attached to a lower portion of the embodiment 2150, e g, to a lower portion of the
embodiment’s mertial water tube 2158, at 2159, is a fether 2160, cable, conduit, tube, and/or
multi-stranded wire, that is, at least in part, supported and/or suspended within the body of
water 2151 by a plurality of floats, e.g., 2161, that offset the positive wet and/or specific

weight of the tether and tend to mapart to the tether an approximately neutral buoyaney.

[661408] Ducctly connected to a lower end of the tether 2160, at connector 2162, 15 a
remotely-operated vehicle (ROV) 21537, The embodiment’s ROV 2157 is propelled by four
propelier-thrusters, three 2163-2165 are visible in the illustration of FIG. 247, Al but the
backmost thruster 2163 are able to rotate about the rod that rotatably connects them to the
body 2137 of the ROV, thereby allowing the ROV to tum and maveuver. Note that the
orientations of thrusters 2164 and 2163 are difforent with respect to a longitedinal axis of the
ROV, and the thrust that they would produce in such an orientation would not tend to be

parallel, aligned, or in the same directions.

[381469] The embodiment’s ROV 2157 has two cameras 2166 and 2167 with overlapping
fields of view allowing stereoscopic analysis of the 1mages taken which mayv then permit, at
cast partial, 3D maodels to be constructed of the objects and/or surtaces so imaged. The
embodiment’s ROV 2157 also has an upper 2168 and a lower 2169 acoustic sensors, cach

capable of generating, and receiving and/or detecting, sounds (e.g., simulated whale clicks).
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These acoustic sensors provide the ROV 2157 with the ability to detect distances to other

obiects and/or surfaces.

[661418) The cmbodiment’s ROV, among other uses, may provide sufficient information
and/or data to penuit the crobodiment to map the depths of the scatloor 2170, and/or its
surface contours. The lower acoustic sensor 2169 on the embodiment’s ROV 2157 can
generate a sound 2171 and thercafter detect its reflected echo, thereby allowing the ROV
2157 o gauge the distance between that sensor and the seafloor 2170 bencath the ROV,
alfowing that distance to be calculated, at least to an approximate degree. The ROV also
incorporates a pressure and/or depth sensor that allows it to determine its depth, at least to an
approximate degree. By combining these two distances, 1., the distance between the ROV’s
lower acoustic sensor 2169 and the seafloor 2170, and the depth of the ROV, and the distance
between the surface 2151 of the body of water on which the embodiment floats and the
seafloor 2170 can be calculated, at least to an approximate degree, thereby permitting, as the
crabodiment moves across the surface 2151 of the body of water and the seafloor below, the
mapping of the elevations and/or depths of portions of the seafloor overpassed by the

embodiment and/or its ROV,

[681411] A tube-mounted acoustic sensor 2172, attached to the embodiment’s mertial water
tube 2158, is capable of generating sounds 2173 that can reach 2174 the ROV 2157 and be
detected by its upper acoustic sensor, €.2., 2168, Since the embodument’s control system {not
shown) knows the time at which the sound was emutted, as well as the time at which it was
recetved by the ROV, the embodiment can calculate, at least to an approximate degree, an
“acoustic distance” between the embodiment’s tubc~raounted acoustic sensor 2172 and the
ROV’s 2168 upper acoustic sensor. The embodiment’s tube-mounted acoustic sensor can be

a combination of a speaker and hyvdrophone.

[301412] The embodiment possesses stereoscopic cameras, and other sensors, mounted to an
upper portion of the buoy 2150 that allow it to calculate the height of its own waterline,
and/or the draft or depth of its inertial water tube 2158, Subtracting this tube depth from the
ROV depth determined by the ROV’s pressure and/or depth sensor (not shown) permits the
embodiment to determine the “tube-relative depth”™ of the ROV relative to the bottom of its

inertial water tube 2158 and/or to the tube-mounted acoustic sensor 2172 mounted thereto.
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[601413] If the value of the tube-relative depth equals the acoustic distance, then the ROV
mwst, at feast to an approximate degree, be directly bencath the tube 2158 and/or the tube-
mounted acoustic sensor 2172, However, if the value of the tube-relative depth is greater than
the acoustic distance, then the ROV’s position mast be within a honzontal plane (i.c., within
a plane paralie! to the resting surface 2151 of the body of water on which the embodiment
floats), and on a circle centered about a projection of a vertical axus passing through the tube-
mounted acoustic sensor 2172, Thus, the position of the ROV must be, at least to an
approximaie degree, on such a circular path. This cnables the embodiment’s control system
{not shown) to make adjustments o the ROV’ s position {¢.g., through commands to the ROV
2157 causing the ROV 1o execute specific thrust vectors relative 1o its own longitudinal axis
and/or geometry} and note the corresponding changes n the diameter of the circular path on

which the ROV must be positioned.

[681414] Through trial and error, and/or in combination with data from accelerometers on the
buoy 2150 and ROV 2157, GPS receiver(s) on the buov 2150 and/or within its computer
enclosure 2153, differential times at which ambient underwater noises are detected by the
tabe-mounted acoustic sensor 2172 and one or both of the ROV s acoustic sensors 2168 and
2169, and/or other posttion-scasing instruments, mechanisms, devices, and/or sensors, the
embodunent’s control systern can steer its ROV with thrusts of magnitudes and orientations
that cause the ROV to follow the movement of the embodiment’s buoy 2150 across the
surface 2151 of the body of water on which the embodunent floats (regardless of whether that
movement 1s passive, 1.¢., drifting, or divected, e.g., via self-propulsion) and/or to stay

beneath the embodiment’s inertial water tube 2158, at least to an approximate degree.

361415} While the embodiment illustrated in FIG. 247 includes a single tether-connected
ROV 2157, the scope of the present disclosure includes embodiments with any number of
such tethered ROVs, and/or with any number of untethered ROVs, and/or with any number of
ROV docking ports from which encrgy may be obtained and/or replerushed. While the
embodiment’s ROV iHustrated in FIG. 247 includes and utilizes cameras and acoustic
sensors, the scope of the present disclosure includes embodiments with ROVs incorporating

any kind, type, and/or mumber of sensors.

[B81416] FIG. 248 shows a side view of an embodiment of the present disclosure.
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[601417] The embodument 2200 Hoats adjacent to an upper surface 2201 of a body of water
over which waves pass. The embodiment contains a buovant, and/or buoy, portion 2200 and a
depending tbular portion 2202, 1.¢., an inertial water tube, and is the same embodiment
itustrated in FIGS. 205-213, with the exception that the embodiment 2200 has been
augmented with a computer enclosure 2203, attached to an upper platform 2204 of the
embodiment, which contains and/or houses electronte circuits and mechanisms, which
nclude, but are not limited to: computers, routers, memory modules, encryption and
decryption circuits, an embodiment-specific control system, radio transmission and receiving
circuits, navigation circuits. The embodiment’s computer enclosure 2203 also includes
energy storage devices and mechanisms, which include, but are not imited to: battenies,

capacitors, inductors, fly wheels, and fuel cells.

[661418] Also attached to the embodiment’s upper platform 2204 1s a phased array antenna
2205 that facilitates the exchange of encoded radio transmissions 2206/2207 between the
crabodiment and antennas connected to, and/or controlled by, other objects, including, but not
timited to: satellites 2208, ships, planes, balloon-suspended transceivers, and/or terrestrial
transceivers, computers and networks. The phased array 2205 1s able to both transmit 2206

and recetve 2207 encoded electromagnetic {¢.g ., radio} signals.

[601419] At least a portion of the electrical power generated by the embodiment, and/or
extracted by the embodiment from the ambient wave environment, 1s used to energize at least
a portion of the electronic circuits positioned, stored, and/or protected within, the computer

enclosare 2203 and the embodiment’s phased array antenna 2205

[B81428] At least a portion of the electrical power generated by the embodiment, and/or
extracted by the embodiment from the ambient wave environment, 1s used to encrgize
autonomous underwater vehicles (AUV), ¢.g., 2209 and 2210, via and/or by means of a hub

2211

[681421] Connected by cable, chain, linkages, rope, and/or another flexable connector 2212,
13 a spar buoy 2213, Discordant motions between the buoy 2200 and the spar buoy 2213 are
smoothed, butfered, and/or absorbed, by an elastic moonng device 2214, comprised of a pair
of floats, e.g., 2214, beneath which is suspended between the tloats a weight 2215,
Separations of buoy 2200 and the spar buoy 2213 cause the floats, ¢.g., 2214 to separate,

which, in turn, causes the saspended weight 2215 to be raised, thercby storing potential
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energy. The stored potential energy pulls back together the buoy 2200 and the spar buoy 2213

when the, presumably wave-driven, forces separating the buovys is sufficiently diminished.

[661422] Cable 2212 transmits power and data between computers in computing enclosure
2203 and spar buoy 2213, and cable 2216 in turp transmits at least a portion of that power
and data between spar buoy 2213 and an autonomous-underwater-vehicle (AUTV) hub 2211
Thus, power and data arc exchanged between the embodiment 2200 and/or the electronic
circuits within computing enclosure 2203 and the AUV hub 2211, A plurality of floats, ¢ g,
2217, help to support the weight of the cable and allow 1t to achieve approximate neutral

buovancy.

[661423] The AUV hab 2211 has a namber of thrusters, incloding a fixed horizontal-thrast
thruster 2218, four aircumferential thrusters, e.g., 2219, that are arraved about the long
horizontal axis of the AUV hub 2211, and are able to be rotated about the rods that rotatably-
connect them to the hub. The AUV hub 221 1also includes a single thruster that ejects water
2220 vertically through one of an apper 2221 or lower 2222 mouath (while pulling water

through the opposing mouth}.

[601424] The AUV hub 2211has three docking ports, e.g.. 2223 and 2224, positioned
circumferentially about a horizontal plane passing through the center of the AUV hub. At the
center back wall of each docking port 1s a hight and acoustic sensor, e.g., 2225, that provides

B

suidance mformation and/or signals o the AUVs that dock therein.
£ g

[681425] The AUV hub includes a camera and hight 2226 that can provide images of the

scafloor 2227 and/or AUVs, ¢g., 2228,

[381426] Each AUV, ¢.g., 2228 of the embodiment 2200, has four cameras, and associated
fights. Two cameras and lights, ¢.g., 2229 and 2230, are mounted on back-facing struts, and
tend to provide useful mformation to an AUV when it atternpts to insert its back end, e.g,
2210, into a docking port, e.g., 2224, onthe AUV hub 2211, The back-facing cameras of an
AUV provide it with stercoscopic images, which, in combination with the homing signals
crattted by the light and acoustic sensor, ¢.g., 2225, at the back inside of each docking port,

can facilitate the msertion of an AUV, e.g., 2211 into a docking port, e.g., 2224,

[B61427} Two cameras and hghts, e.g, 2231 and 2232 are mounted on front-facing struts,

and tend to provide useful mformation to an AUV when it attempts to sarvey, inspect, and/or
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gather mfonmation about the seafloor 2227, objects thercon, ¢.g., 2233, and/or other objects,
creatures, and/or surfaces. The AUV 2228 is attempting to pick up a geological sample 2233
from the seafloor 2227, After obtaining a sample, e.g., 2233, from the eovironment, an AUV
2210 and/or the embodiment’s central control system {e.g., positioned within the
embodiment’s computing enclosure 2203), may clect to store that sample 2234 for later
gxamination bv a human, and/or within a ship- or shore-based laboratory, by placing @t within
areceptacle, e.g., 2235, and logging the time and geospatial location at which the sample was
obtained, along with any photos taken by the AUV s cameras, .g., 2231 and 2232, of the
sample prior to and/or after ds retrieval, and the identifier of the receptacle in which the

sample was stored.

[601428] A sct of sample receptacles, e.g., 2236, are suspended by a cable 2237 that depends
from a spar buoy 2238 that 1s flexibly connected {o the embodiment 2200 by a cable 2239,
wherein said cable includes an clastic mooring device 2240 to more flexibly connect the
crabodiment 2200 and spar buoy 2238 when the positions of both are buffeted by passing
waves. Fach sample receptacle, ¢.g., 2236, contains an aperture, ¢.g., 2241, through which an

AUV may place a sample therein,

[681429] Each AUV, ¢.g., 2209, contains an articulating arm, e.g., 2241, rigid segments of
which rotate about rotating joints so as to allow the orientation and position of a grasping
claw and/or gripper, e.g., 2242, to be adjusted through a range of such oricutations and
positions. Bach AUV, ¢.g., 2209, also contains four thrusters, ¢.g., 22432245, the thrusts of
which may be adjusted through the rotation of cach thruster about the longitudinal axis of the

respective rod that connects each thruster to the main body of the AUV,

[601438] After docking with a docking port, ¢.g., 2224, on the AUV hub 2211, an AUV may
obtain electrical power from the embodiment 2200, the electronic circuits {which may
nclode energy storage devices) inside the embodiment’s computing enclosure 2203, and/or
from the embodiment’s generators (not shown} and/or energy storage devices (not showny),
thereby cnabling it to recharge its own encrgy storage devices and/or mechanisms (not

shown}.

[6081431] FIG. 249 shows a perspective view of a modified configuration of the same
embodiment that 1s Hustrated in FIGS. 239245 Whereas the embodiment that 1s illustrated

i FIGS. 239-245 has an inertial water tube 2053 with an open lower mouth that permmis the
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uncbstracted flow 2039 of water in and out of that lower mouth 2066 1n a vertical direction,
the modified configuration illustrated in FIG. 249 mncludes a flow diverter 2076 positioned
adjacent 1o and below the lower mouth 2066 which causes water flowmg into and out of the
fower mouth of the mertial water tube 2053 to follow a non-linear and/or circuitous path,
where the water must flow around the flow diverter in order to flow vertically. The flow
diverter 2076 1s held m place by a plurality of struts, bars, rods, pipes, tubes, and/or other
narrow vertical structural elements, e.g., 2077, In effect, the flow diverter creates an inertial

water tube comprising a lower mouth oriented laterally {radially) rather than downwardly.

[361432] Embodiments similar to the modified embodiment iHlustrated in FIG. 249, suspend
their respective flow diverters 2076 from the bottoms of their respective inertial water tubes
2033 by flexable connectors including, but not lunited to chains, ropes, cables, linkages,

and/or fibers.

[681433] FIG. 250 shows a perapective vertical cross-sectional side view of the same
modified embodiment configuration illustrated in FIG. 249, The view illustrated m FIG. 250
is the same view as 18 illustrated in FIG. 245 with respect to the unmodified embodiment
configuration, where the section of the unmodified embodiment configuration 1s taken along
the section line 244-244 as specitied in FIGS. 242 and 243. The embodiment illustrated in
FIGS. 249 and 250 is modified not only to include a flow diverter 2076, but also to include a
hollow (¢.g. gas-filled) annular buovancy ring 2051 which replaces the solid {¢.g. fham)

annular buovancy ring 2051 of the origmal embodiment 1llustrated in FIGS. 239-245.

[601434] As the embodiment 2050 moves up and down in response to passing waves, water
2065 within its inerttal water tube 2053 tends to move up and down relative to the
embodiment and the inertial water tube. As the water 2065 within the incrtial water tube 2053
moves up and down, water moves 2039 i and out of the lower mouth (2066 m FIG. 244) of
the nertial tube, thereby flowing over and around the flow diverter 2076, When water 2065
within the inertial water tube moves down it is directed laterally by the top 2080 of the flow
diverter. And, when water from outside the lower mouth of the inertial water tube is drawn

nto the Tower mouth, 1t must flow around the bottom 2081 of the flow diverter.

[B01438] Water flows 2059 in and out of the lower mouth of the inertial water tube through
the gaps, €.g., 2078, between the structs, ¢.g., 2077, by which the flow diverter 1s attached

and/or connected 1o a lower end of the inerttal water tube.
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[801436] Flow diverter 2076 can be filled with a matenial more dense than the water on
which the embodiment floats, and that material includes, but is not limited to, cement, iron,
gravel, sand, rocks, and other comentitious maternals. An embodiment sinular {o the one
ilastrated in FIGS. 249-230 inchades, incorporates, and/or utilizes, a flow diverter 2076 that
is filled with water so as to be approximately neutrally buoyant while increasing the

embodiment’s mass.

[081437] Flow diverter 2076 tends to provide the dlustrated embodiment with additional
ballast that tends to help it to remain vertically onented. Flow diverter 2076 also tends to
buffer the impact of vertical oscillations of the embodiment, e g, during storms, on the
vertical oscillations of the water 2065 within the inertial water tube 2053, thereby helping to

protect the structural miegrity of the embodiment, ¢.g., during storms.

[601438] FIG. 251 shows a perspective side view of an cmbodiment 2300 of the present
disclosure. The embodiment 2300 floats adjacent to an upper surface 2301 of a body of water
over which waves pass. The embodiment has an upper, approximately spherical, bulbous
portion, a lower tubular portion 2302 which depends from the upper bulbous portion. At an
upper end of the embodiment 1s a tube 2303 having an upper aperture through which

atmospheric air may freely enter and exat a portion of the mterior of the bulbous upper end.

[381439] The embodiment 2300 mcludes, mceorporates, and/or utilizes, an air purnp 2304
with which the embodiment’s control system (not shown) can add air to, or remove air from,

a trapped air pocket {not visible} located within the embodiment.

[681440] The embodiment 2300 mcludes, meorporates, and/or utilizes, an water turbine {not
visible) positioned within a turbine pipe 2305 at a bottom end of the bulbous upper portion of

the embodunent.

[601441] FIG. 252 shows a perspective side view of the same embodiment of the present
disclosure illustrated in FIG. 251, Visible within the tarbine pipe 23083 is the embodiment’s

water turbine 2306,

1661442] FIG. 253 shows a side sectional view of the same embodiment of the current
disclosure that 1s illustrated 10 FIGS. 251 and 252, where the section is taken along the

section bine 253-253 specified i FIG. 252,
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[601443] The embodiment iHustrated 1n FIG. 253 moves up and down in response to wave
action at the embodument, resulting from the passage of waves across the surface 2301 of the
body of water on which the ermabodiment floats. As the embodiment moves up and down,
water 2307 entrained within its central vertical inertial water tube 2302 tends to move up and
down as well, causing water o move 2308 m and out of the inertial water tube’s lower
aperture 2309, and causing an upper surface 2310 of the water 2307 within the mertial water

tube to move 2311 up and down as well,

381 444] The movements of the water 2307 within the inertial water tube, and those of the
mertial water tube 2302 that entraing i, tend to be asvnchronous. As a result, periodically,
and/or occasionally, water 2307 within the mertial water tube 2302, and an upper surface
2310 of that water, rises fast coough, and/or far enough, that it encounters a constriction
2312, and/or a constricted portion, of the mertial water tube. The collision of the upward-
flowing water 2307 with the mertial water tube’s constricted portion 2312 results in an

increase of the upward speed of the water flowing through that constricted portion.

1661 445] Periodically, and/or occastonally, water 2307 within the inertial water tube 2302,
moves upward ligh encugh and fast enough such that a portion of that water is discharged
2313 from the upper aperture 2314 of the mertial water tube. Water so discharged, if it
possesses sufficient speed, will encounter a diverter 2315, The underside of the diverter

contains an annular groove 2316 that tends to laterally divert 2313 water stuking .

1661446] Water discharged 2313 from the upper aperture 2314 of the inertial water tube 2302
falls into, and/or joins, a body of water 2317 entrained within a lower portion of a funnel-
shaped equibibration tube 2303, thereby tending o raise the height of an upper surface 2318
of that water. As water 2307 within the inertial water tube 2302 osciflates vp and down, and
as portions of that water are penodically discharged 2313, the volume of air 2321, within an
upper portion 2312 of the inertial water tube and within an upper portion of the equilibration
tabe 2303, may increase or decrease significantly, which, in turn, might otherwise result in

significant changes in the pressure of that air.

[681447] However, an aperture 2319 at the top of the equilibration tube 2303 allows air to be
freely exchanged between the interior 2321 of the cquilibration tube and the atmosphere
outside the embodiment. Thus, 10 response to gscillations of water 2307 within the

embodiment’s nertial water tube 2302, and periodic discharges therefrom, air tends to flow
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2320 out from, and in to, the upper portion of the equilibration tube 2303. The aperture 2319
at the top of the equilibration tube 2303 results m the pressure of the air 2321 within the
upper portion of the equilibration tube remaiming approximately constant, and approximately

equal to the atmospheric pressure of the air outside the embodiment.

[681448] By contrast with the equilibrated air 2321 in the upper portion of the equilibration
tube 2303, air trapped within the bulbous upper portion 2300 of the embodiment, within an
annular chamnel 2322 adjacent to, and outside the equilibration tube 2303, is pressurized. The
pressure of trapped air 2322 is indicated by the difference 2323 in the heights of the surface
2318 of the water 2317 entramed within the equilibration tube 2303 and the surface 2324 of
the water 2325 entrained within the bulbous upper portion 2300 of the cmbodiment and the

cquilibration tube.

[601449] Water 2317 cntrained withun the equidibration tube 2303 is fluidlv-connccted with
the water 2325 trapped within the bulbous apper portion 2300 of the embodiment through the
lower aperture 2327 of the equulibration tube. And water 18 able to freely flow 2326 between
the interior and exterior of the equilibration tube within the bulbous upper portion of the

embodument.

[G01458] The compressed air 2322 within the bulbous upper portion of the crabodiment
provides the embodiment with buovancy, and reduces or eliminates the need for costly
alternate sources of buoyancy, including, but not himnted to, those provided by additional

hollow structures, structural foams, etc.

[681451} The embodiment’s control system {not shown} is able o adjust, alter, change,
modity, regulate, and/or maintain, a desirable degree of pressunization within the pocket of
trapped air 2322 through the activation of air pump 2304 to either draw 2328 air into the
embodiment and therely increase the pressure of the air 2322 trapped therein, or to expel
2328 and/or vent air from inside the embodiment to the atmosphere and thereby decrease the
pressure of the air 2322 trapped therein. Adjustments of the pressure of the air 2322 trapped
within the embodiment allow the control system to adjust the embodiment’s responsiveness
13 wave action and to thereby control, at least to a degree, power production with respect to

the sea siates encountered.

[361452] When the control system {not shown} increases the pressure of the air 2322 trapped

in the embodiment, then that increased pressure increases the difference 2323 between the
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surfaces of the water inside and around the equilibration tube 2303, Because the upper
aperture 2314 of the inertial water tube 2307 limits the maximum possible height of the water
2317 entramed within the equilibration tube 2303 (i.¢, before water therein begins flowing
back into the inertial water tube 23023, an increase n the difference 2323 between the
surfaces of the water inside and around the equilibration tube 2303 will tond to result inan
increase i the volume 2322 of the air trapped within the embodiment, which will tend 1o
decrease the density of the embodiment, thereby causing the embodiment’s draft to decrease,

and 1ts waterline to move down.

361453} Because the bulbous upper portion of the embodiment s approximately spherical,
sufficient raising of the embodiment above the surface 2301 of the body of water on which
the emabodiment floats will tend to decrease the embodiment’s waterplane arca and thereby

decrease the relative amount of energy that the embodiment will absorb from passing waves.

[381454] Likewise, when the control system (not shown) decreases the pressure of the air
2322 trapped in the embodiment, then that reduced pressuare decreases the difference 2323
between the surfaces of the water inside and around the equilibration tube 2303, This tends to
cause the volume of the air 2322 trapped withan the embodiment to decease {e.g., and be
replaced with additional water), which will tend to merease the density of the embodiment,
thereby causing the embodiment’s draft and waterplane area to increase {up to the maximum

waterplane area at the equator of the bulbous upper portion 2300 of the embodiment).

[3681455] An embodiment similar to the one illustrated in FIG. 253 mcludes, incorporates,
and/or utthzes, an air pump 2304 that includes, mcorporates, and/or utilizes, a pressure sensor
for measuring the pressure of the air 2322 trapped inside the embodiment (and/or measuring
the difference in pressure of that air 2322 and the atmosphere outside the embodiment).
When the atr pump’s pressure sensor detects a decrease {relative and/or absolute} in the
pressure of the air 2322 trapped within the embodiment, it draws air into the embodiment
from the atmosphere thereby increasing the pressure of that air 2322, When the air pamp’s
prossure sensor detects an ncrease (relative and/or absolute) in the pressure of the air 2322
trapped within the embodiment, it releases air from within the embodiment to the atmosphere

thereby decreasing the pressure of that air 2322,

361456} The pressunzed water 2325 (having a pressurg approxamately equal to the sum of

the pressure of the air 2322 trapped within the embodiment and the head pressare of the water
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2325 trapped therein) flows 2329 into the turbine pipe 2305 imparting energy to the water
turbine 2306 therein, and causing the water turbing to rotate, as it flows through the blades of
the water turbine. The rotations of the water turbine are transnutted to an operably-connected
generator 2330, causing the generator to produce electrical power. The effluent of the water

tarbine flows 2331 into the body of water 2301 on which the embodiment floats.

[B01457] FIG. 254 shows a perspective view of the same vertical cross-sectional view that is
tHustrated in FIG. 253, where the section s taken along the scction line 253-253 as specified

wn FIG. 252,

[661438] FIG. 255 shows a perspective side view of the counstricted upper portion of an
mertial water tube of an embodiment of the present disclosure. The length of the bottom
portion 2400 of the inertial water tube has been trancated to facilitate a close-up tHustration
of the uppermost portions: the approximately frustoconical constricted portion 2401, and the

approximately cylindrical upper spout 2402,

[661439] The upper spout 2402 of the mertial water tube 1Hustrated in FIG. 255 contains a
swirling element 2403 which tends to cause fhud flowing upward through the upper spout to
begin to rotate about its longitudinal axis of flow. This imparted rotation tends to result in the
cjected fluid flowing, ¢.g., 2404, out of the upper aperture 2405 of the upper spout with a

degree of lateral, radial, and/or outward, velocity.

[681460] Water flowing out of an upper aperture of an unmodified and approximately
vertical woertial water tube will tend to flow straight up. This tonds to result in a portion of
that water falling back through the upper aperture and back down into the nertial water tube
at the conclusion of an ciection. An uppermost portion of the water flowing out of an upper
aperture of an unmodified and approximately vertical mmertial water tube, also tends to push
back against a lower portion of that water, which pushes back against an even lower portion,
and so on... This pushing back by water flowing straight up out of an upper aperture of an
unmodified and approximately vertical inertial water tube, tends to create a back presswre
which tends to diminish the amount of water that will wltimately be gjected durmg a single

such ¢jection.

[381461] To address the potential inefficiencies associated with the unaltered upward
ciection of water from an embodiment’s inerfial water fube, some embodiments emplov

“diverters” {e.g., 727 in FIGS. 75 and 76, 828 m FIG. 87, 1668 in FIG. 214, 1975 in FIG,
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232, and 2315 in FIGS. 253-254} which water gjected upward and out of an upper aperture of
a respective ineriial water tube tends to strike, thereby tending to be laterally scattered before

it can fall back into the respective mertial water tube,

681462 Other embodiments of the present disclosure may emplov curved inertial water
tubes in order 1o reduce the amount of ejected water that subsequently falls back mto the
respective inertial water tube. Embodiments of the present disclosure which employ curved
and/or non-vertical inertial water tubes, include, but are not limited 1o, the cxample

embodiments tllustrated in FIGS. 102-112, 113124, 125-137, and 138-146.

[661463] Other embodiments employ other mechanisms, devices, designs, modifications,
and/or variations, i the designs of their inertial water tubes which dinunish, reduce, and/or
prevent, water ejected from an upper aperbire of their respective mnertial water tubes from
flowing back nto the inertial water tube afier each respective ejection. Embodiments
employing all such mechanisms, devices, designs, modifications, and/or variations, in the
designs of mertial water tubes, and/or any inertial water tube design, are included within the

scope of the present disclosure.

[681464] The basic and/or unmodified portion of the inertial water tube dlustrated i FIG.
255, 1.¢., to which a swirling element has been included, incorporated, and/or added, s
sinular to the mertial water tubes of many embodiments of the present disclosure, such as, but
not limited to, the example embodiments illastrated 1n FIGS. 55-69, 70-79, 83-93, 205-214,
217-219, 220-222, 229-233, and 251-254 For cach of those embodiments, there is another
simnilar embodiment of the present disclosure, which mcludes a swirding element in an upper

portion of its inertial water tube.

[081465] FIG. 256 shows a perspective side view of the same constricted upper portion of an
inertial water tiube of an embodiment of the present disclosure that is tustrated in FIG. 255,
In FIG. 256, a portion of the upper-spout 2402 wall has been removed to facilitate

examination and discussion of the swirling ¢lement 2403 therem,

[601466] Io the inertial water tube 2400-2402 dlustrated m FIGS. 255 and 256, the swirling
element 2403 1s comprised of three panels 2406-2408 whose cross-sections are rotated about
a central, longitudinal, approximately vertical, axis 2409 defiming the point and/or region

where the three panels meet near the center of the mertial water tube’s flow path.
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[601467] Water gjected from the mertial water tube 2400-2402 and flowing upward through
that portion and/or diviston of the upper spout 2402 bounded by swirling-clement panels
2406 and 2407 is caused to flow 2404 not only upward, but also approximately radially away
from the inertial water tube in a lateral direction, thereby facilitating the capture of ejected
water within the respective embodiment of the present disclosure, and the reduction in any

back pressurce against water still rising within the imertial water tube on its way to cjection.

[681468] FIG. 257 shows a top-down view of the swirling element 2403 of FIGS. 255 and
256. Each of the three panels i the swirling element 2403, begins at a lowermost height,
elevation, and/or distance from the lowermost aperture of the respective inertial water tube
{c.g., 2309 1n FIGS. 253 and 254), at an initial angular orientation with respect to a rotational

and/or Jongitudinal axis (scen from atop-down perspective as a dot 2409 10 FIG. 257}

[001469] The surfaces (front and back) of each panel, ¢.g., back surface 2410 of pancl 2406
at the lowest height, at each successive height, elevation, and/or distance from the lowermost
aperiure of the respective inertial water tube rotates through an angular deflection hncarly
correlated with the change in height, elevation, and/or distance from the lowermaost apertare
of the respective inertial water tube, thereby tending to result in a relatively smooth rotation
about the rotational axis 2409, up to, and including, the front and back surfaces of each panel,

¢.g., back surface 2411 of panel 2406, at the greatest height of the swirling element 2403,

[061470] FIG. 258 shows a perspective side view of the swirling element 2403 of FIGS. 2335-

257.

[688471] The swuling clement tHuostrated 10 FIGS. 255-258 comprises three walls and/or
pancis which are smoothly rotated at an approximately constant angular rate with respect to

linear distance along the longitudinal axis about which 1t 15 arraved and rotated.

[681472] Other embodiments of the present disclosure include swirhing elements that melude
a single panel, four panels, five pancls, rotated about an axis approximately paraliel to the
nominal direction of fluid flow. The scope of the present disclosure inchudes embodiments
ncorporating, including, and/or utilizing, swithing elements, within their respective merital
water tubes, comprising any number of panels, anvy panel surface textures, any panel radial
extent {¢.g., pancls that do not join together in the center, and/or along the longitudinal axis,
of a respective mertial water tube), any panel thickness, any method of panel fabrication

and/or material of manufacture, et
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[601473] Other embodiments of the present disclosure include swirling elements that mchude
any number of panels that arc rotated about an axis of rotation {c.g., an axis parallel to an axis
of fluid flow within the respective mertial water tube) at mconstant, exponential, ircegular,
and/or any, angular rate with respect to hinear distance along the longitudinal axis about

which it 1s arraved and rotated.

[601474] Although the swirling element ilustrated 10 FIGS. 253-258 was positioned within
an upper spout of an inertial water tube of an embodiment of the present disclosure, such a
switling element may be positioned anywhere within an embodiment’s mertial water tube,
including, but not limited to, bemng partially or fully positioned within the tapered,

constricted, and/or narrowing, portion of an embodiment’s inertial water tube.

[B81475] FI{5. 239 shows a perspective side view of an embodiment of the present disclosure.
The embodiment 2500 floats adjacent to an upper surtace 2501 of a body of water over which
waves pass. The embodiment has a bulbous, approximately spherical, upper buoy portion
2300, and a depending hollow inertial water tabe 2502 that has an open bottom 2503, and/or
an apertiure at (s bottommost end, through which water may flow in and out of the inertial

water tube 2502, ¢.g., n response to wave-mduced motions of the embodiment and the water.

[681476] The buov 2300 portion includes an aperture 2504 at an upper end and/or side
through which air from the atmosphere may flow in and out of the embodiment. Below that

aperbure, an air pump 2505 may be seen.

[B81477] FIG. 260 shows a side view of the same embodiment of the present disclosure that
is tlustrated 10 FIG. 259, Visible in FIG. 260 15 an overtlow aperture 2506 through which
surplus water within the embodiment’s air pressure osciltation roechanism (not visible} is
able to flow out of the embodiment and back into the body of water 2501 on which the
embodiment floats. Also visible in FIG. 260 is a water pump at a lower end of the buoy

portion 2500 of the embodiment.

[601478] FIG. 261 shows a side view of the same embodiment of the present disclosure that
is llustrated in FIGS. 259 and 260, Visible in FIG. 261 is a turbine cffluent aperture 2508 of
the water turbine conduit {(not visible), Water that is collected, captured, entraned, and/or
trapped, within an mtertor water reservoir (pot visible) flows into a turbine inflow apertare
{(not visible) and then through the corresponding turbine conduit (not visible), and through a

water turbing therein (not visible).
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[601479] FIG. 262 shows a top-down view of the same embodiment of the present disclosure

that is illustrated in FIGS. 259-261.

1661480 FIG. 263 shows a bottom~up view of the same embodiment of the present
disclosure that 1s illustrated 10 FIGS. 259-262. Visible 10 FIG. 263 is an mtenor of the
embodiment’s merial water tube 2502, At a distal end of the inertial water tube (with respect
1o the perspective of the illostration of FIG. 263, 18 an apper spout 2309 of the inertial water
tube through which water 1s periodically and/or occasionally ejected nto an interior of the
embodiment’s buoy portion 2500, Positioned within the upper spout 1s a swirling element,
mechanism, stracture, and/or component, 2510 which tends to indace a vortical motion in
water flowing upward through the inertial water tube prior its gjection from the upper spout

of the mertial water tube.

(601481} Visible behind the swirling eleraent 2510 ts air purap 2505 which is able to pump
air from the atmosphere outside the embodiment into an interior of the embodiment’s buoy
portion 2500, and to pump air from an nterior of the embodiment’s buoy portion to the

atmosphere outside the embodiment.

[601482] FIG. 264 shows a side sectional view of the same embodiment of the current
disclosure that 1s dlustrated in FIGS. 259-263, where the vertical section s taken along the

section line 264-264 specified in FIGS 260-263.

[661483] As the embodument moves up and down in response to wave action at the surface
2501 of the body of water on which it floats, water 2511 within the embodiment’s mwertial
water tube 2502 moves up and down as well but typically out of phase with the motions of
the surrounding inertial water tube. As water 2511 within the crabodiment’s incrtial water
tube moves up and down, water moves 2512 n and out of the lower mouth 2303 and/or
aperture of the mertial water tube. In respounse to up-and-down movements of the water 2511
within the embodiment’s inertial water tube an upper surface 2513 of that water moves up

and down.

601 484] Periodicallv and/or occastonally water 2511 moving and/or flowing upward within
the inertial water tube encounters a narrowing and/or constricted part, portion, and/or

segment 2515 of the inertial water tube which tends to inerease the pressuse and speed of the
upward-flowing water. Periodically and/or occasionally, upflowing water pressurized by the

constricted portion of the mmertial water tube 2502 flows up and into the upper spout 2509 of
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the mertial water tube where that pressurized water encounters and flows through swirhng
clement 2516 which tends to introduce a rotation to the upflowing water. Periodically and/or
occasionally water flowing through the swirling elernent is gjected 2517 from the upper
mouth and/or aperture 2418 of the inertial water tube 2509 thereby entening a hollow interior
void 2419 within the buoy portion 2500 of the embodiment cccupied by pressurized air,
Yortical motions induced by the swirling clement cause the gjected water to spray laterally, at
least 1o a degree, thereby tending to reduce the amount of ejected water that falls back mto

and/or down the inertial water tube at the conchusion of an ejection.

[361485] Water ciected 2517 from the mertial water tube tends to fall onto the surface 2520
of a reservoir 2521 and/or pool of water comprised of water from prior ejections 2517 from
the inertial water tube 2509, Because of the pressure of the air 2519 above the reservoir 2521,

the water within the reservoir tends to have an clevated pressure.

[381486] Water from the reservoir 2521 flows 2522 nto an interior aperture 2523 of a
tarbine pipe 2524 therchy entering the turbine pipe and flowing to and through a water
turbine 2525 thereby causing the water turbine to rotate which causes an operably connected
generator 2526 to produce electrical power. Water flowing 2327 out of the water turbine
flows out of an exterior aperture 2508 of the turbine pipe 2524 thercby rejomning the body of

water 2501 from which it originated.

[361487] The embodiment ihustrated i FIG. 264 18 rising on the crest of a passing wave
2501, As aresuli, the embodiment is accelerating downward. {An object floating on a wave
experiences a downward acceleration as it moves from the midpownt of the wave up to the
crest and then down to the following nudpoint. It experiences an upward acceleration as it
moves from the midpoint of the wave down to the trough and then back up to the following

oudpoint.})

walls: an outermost buoy wall 2529, a nuddle buoy wall 2530, and an inner buoy wall 2531,
The three concentnic sphencal buoy walls surround most of the buoy portion, as do the two
concentric spherical gaps. An outer spherical gap 2533 lies between, and is defined by, the
the outermost buoy wall 2529 and the middle buoy wall 2530, An inver gap 2334 lies

between, and s defined by, the middle buoy wall 2530 and the wmner buoy wall 2531,
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[B01489) Water 2528 and 2535 is present within, and flows fieely between, the inner 2534
and outer 2533 spherical gaps. Water within cither spherical gap is able to flow, e.g., 2538,

into the other spherical gap through the aperture 2539 within the middle buoy wall 2530

661498 Because of the super-atmospheric pressure of the air within the air pocket 2519
above the reservoir 2521, the upper surface 2536 of the water 2535 within the inner spherical
gap 2534 15 lower than the upper surface 2537 of the water 2528 vwithin the outer spherical
gap 2533, The difference in the beights of upper surfaces 2536 and 2537 of the water within
the inoner 2534 and outer 2533 spherical gaps tends to be directly related to the surplus

pressure {€.g., above atmospheric) of the air within the air pocket 2519

[681491] Because the water 2528 within the outer spherical gap 2533 tends to extend to a
greater height than does the water 2335 within the inner spherical gap 2534, vertical
accelerations of the embodiment tend to act upon the annular portion of the water 2528 in the
outer spherical gap 2533 which exceeds the height of the water 2533 in the inner spherical

gap 2534, 1.e., the annular surplus gap water.

[681492] Air flows freely between an upper portion of the inner spherical gap 2534 {above
the water 2335 therein) and the air pocket 2519 through an air-pressure-cquilibration aperture

2543 at an upper end of the tner buoy wall 2531,

1361493] For nstance, when the embodiment accelerates upward, the annular surplus gap
water tends to flow downward thercbhy forcing water 2528 1o flow from the outer sphencal
gap, through the middle buoy wall aperture 2539, and mto the nner spherical gap 2535,
thereby decreasing the height of the apper surface 2537 of the water 2528 in the outer
spherical gap 2533, and increasing the height of the upper surface 2536 of the water 2335 in
the 1oner spherical gap 2534, Therefore, when the embodiment aceelerates upward, the
resulting lowering of the water 2428 i the outer spherical gap. tends to reduce the distance
between the upper surface 2537 of the water 2528 in the outer spherical gap 2533 and the
upper surface 2536 of the water 2535 n the inner sphernical gap 2534, and also tends to

ncrease the pressure of the air within the air pocket 2519,

[681494] Similarly, when the embodiment accelerates downward, the annular surplus gap
water tends to flow upward thereby drawing water 2535 from the inner spherical gap 2534,
through the nuddle buoy wall aperture 2539, and into the outer spherical gap 2533, therchy

inereasing the height of the upper surface 2537 of the water 2528 in the outer spherical gap
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2533, and deercasing the height of the upper surface 2536 of the water 2535 in the inner
spherical gap 2534. Therefore, when the embodiment accelerates downward, the resulting
raising of the water 2428 in the outer spherical gap, tends to increase the distance between the
upper surface 2537 of the water 2528 in the outer spherical gap 2533 and the upper surface
2336 of the water 2535 in the mner spherical gap 2534, and also tends to decrease the

prossure of the atr within the awr pocket 2519,

[601498] FIG. 264 illustrates an emebodiment that is accelerating downward across the crest
of a passing wave 2501, the water 2328 within the outer spherical gap 1s flowing 2532
upward, and the water 2535 within the inner spherical gap is flowing 2540 downward,
causing water to flow 2538 through the aperture 2539 in the middic buoy wall. The
downward flowing 2540 of the water 2535 within the tnner sphenical gap 2534 mcreases the
volame available to the air within the air pocket 2519, causing air to flow 2542 from the air
pocket 2519, through the air-pressure-cquulibration aperture 2543 in the inner buoy wall
2531, and nto the muoer spherical gap 2534, thereby causing the pressure of the air shared by

the air pocket and the inner sphenical gap 2534 to be reduced.

[681496] If the water 2528 within the outer sphencal gap 2533 reaches the overflow aperture
2506 then a portion of that water will low 2341 out of the overflow aperture thereby
reducing the volome and/or mass of water 2528 and 2535 trapped within the outer 2533 and

inner 2534 spherical gaps.

1661497] If an air pressure sensor (not shown) mounted within an upper portion of the air
pocket and/or an upper portion of the inner sphencal gap, signals to the embodiment’s control
system {not shown} that the pressure of the air within the air pocket is too low, e.g., below a
threshold pressure level, or too low with respect to the wave conditions, then the control
system actuates the air puwop 2505 mounted in an upper end of the ruddie buoy wall 2530 so
as to cause the pump to pull air from the atmosphere and add that air to the air pocket,
thereby inereasing the pressure of the air. I the air pressure sensor signals to the control
system that the pressure of the air within the air pocket is too high, ¢.g., above a threshold
pressure level, or too high with respect fo the wave conditions, then the control system
actuates the air pump so as to cause the pump to release and/or pump air from the air pocket

1o the atmosphere, thereby decreasing the pressure of the air.
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[B01498] If 2 water pressure sensor or a water level sensor positioned within the inner 2534
or outer 2533 spherical gaps signals to the embodiment’s control system (not shown) that the
amount, volume, and/or mass, of water 2528 and 2535 within the embodiment’s air pressure
oscillation mechanism is too low, e.g., below a threshold amount, or too low with respect to
the wave conditions, then the control system actuates a water pumyp 2507 which pumps water
2544 from the body of water 2301 on which the crubodiment floats tnto the ouwter spherical
gap 2533 thereby increasing the amount, volume, and/or mass, of water within the
embodiment’s air pressure osciliation mechanism. Conversely, if a water pressure sensor or a
water level sensor positioned within the inner 2534 or outer 2333 spherical gaps signals to the
embodiment’s control system that the amount, volume, and/or mass, of water 2528 and 2535
within the embodiment’s air pressare oscitlation mechamsm 1s too great, e.g., above a
threshold amount, or too high with respect to the wave conditions, then the control system
actuates the water pump so as fo remove water from the embodument’s air pressure oscillation

mechanism and discharge it 2545 1nto the body of water on which the embodiment floats.

[381499] The mner 2534 and outer 2533 spherical gaps, the water 2335 and 2528 therein, and
the aperture 2539 in the niddle buoy wall 25330 through which that water flows back-and-
forth between the tnner and outer spherical gaps, constitute parts, components, and/or

clements of the embodiment’s air pressure oscillation mechanisra.

[B01560] Because the cmbodiment’s air pressure oscillation mechanism tends to reduce the
pressure of the air within the air pocket 2519 when the embodiment is floating across the
crest of a wave, the pressure of the air within the air pocket tends to be lower than it might
otherwise be, at the time when water 1s flowing upward within the cmbodiment’s mertial
water tube 2502, The pressure of the air within the air pocket 2519 tends to push agaiost the
apper surface 2513 of the water 2511 within the mertial water tube, even as that water is
flowing upward within the merial water tube. By reducing the pressure of the air within the
air pocket 2519 during the time that the water 2511 1s flowing upward within the inertial
water tube, the air pressure oseillation mechanism reduces the resistance offered by the

pressurized air withio the air pocket to that nising water.

[601581] Therefore, the embodiment’s air pressure oscillation mechanism tends to cause
water flowing upward within the embodiment’s nertial water tube to do so more vigorously,
and with a lesser foss of energy due to the resistance of the pressurized air within the air

pocket 2519,
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[B01562] FIG. 265 shows a side sectional view of the same embodiment of the current
disclosure that 1s tlustrated in FIGS. 259-264, where the vertical section is taken along the

section hine 264-264 specified n FIGS 260-263

[661503] Whereas FIG. 264 illustrated the embodiment accelerating downward as it rose up
to and over a wave crest, FIG. 265 illustrates the embodiment accelerating upward as it

moves down and mto 3 wave trough.

[361564] In response to the upward acceleration of the embodiment, the anmular surplus gap
water, i.¢., the water 2528 within the owter spherical gap 2533 that is higher than the water
2535 within the inner spherical gap 2534, descends 2546 as s mass is acted upon by the
apward acceleration of the embodiment to create a resisting downward force on that annular
surplus gap water. The descending water 2528 within the outer spherical gap 2533 causes a
portion of that water to flow 2348 through the middle buoy wall aperture 2539 and nto the

mner spherical gap 2534 jomning the water 2535 therein.

1681585] As the water 2528 within the outer spherical gap 2533 descends 2346 it draws 2550
air from the atmosphere through aperture 2504 and nto an upper portion of the outer
spherical gap 2533, Similarly, as the water 2535 within the inner spherical gap 2534 rises
2547 1t pushes ar within an upper portion of that inner spherical gap 2334 such that a portion
of that air flows 2549 through the air-pressurc-equilibration aperture 2543 and mto the air

pocket 2519 thereby increasing the pressure of the air therein.

[B01586] In response to an upward acceleration, the embodiment’s air pressure oscillation
mechanism tends to increase the pressure of the air within the air pocket 2519, thereby
ingreasing the pressure with which that air pushed down on the surface 2513 of the water
within the inertial water tube 2502, This 1s advantageous since the water 2511 within the
inertial water tube is typically descending 2551 dunng this portion of a wave ¢ycle, and the
increased pressure of the air pocket tonds to amphify the downward spead and/or momentom

of that water 251 1.

[G01567] By pushing the water 25 11 within the inertial water tube 2502 down harder when
passing through a wave trough, the embodiment’s air pressure oscillation mechanism tends to
cause the water which is already descending relative to the embodiment to descend even
further than might otherwise be the case. And, by pulling {or at least pushing less hard) the

water 2511 within the inertial water tube 2502 up harder when passing over a wave crest, the
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cmbodiment’s air pressure osciliation mechanism tends to causc the water which is alrcady
ascending refative to the embodiment to ascend even further than might otherwise be the

Case.

1601508] The crobodiment captures cnergy from passing waves by pressurizing and cjecting
water that flows upward within its inertial water tube and colhides with the walls of the
constricted portion of that inertial water tube. The embodiment’s air pressure oscillation
mechanisi tends to push water descending withun the inertial water tube 1o a greater distance
from the embodiment, and then pull it back (in a spring-like fashion} from that greater
distance even more forgefully. Both of these effects tend to promote more vigorous collisions
between water rising within the incrtial water tube, and the embodiment’s capture of greater
amounts, volumes, and/or masses, of ¢jected water within its reservoir 2521 (with respect to a
reference wave climate). The capture of additional water within its reservoir tends to enable
the embodiment to generate additional clectrical power than it might otherwise do in the

absence of the air pressure oscitiation mechanism.

1681589 FIG. 266 shows a perspective view of the same sectional view of the embodiment
that 1s illustrated in FIGS. 264 and 265,

[B01519] FIG. 267 shows a perspeciive side view of an embodument of the present disclosure.
The embodiment ilustrated 1n FIG. 267 1s a power gencration facility comprised of an
onshore electrical power station 2600 that denves a part of the electrical power that it
provides to a local electrical grid (not shown) from the energy of waves passing across the

surface 2601 of a nearby body of water.

(6081511} The illustrated embodiment of the present disclosure harvests energy from the water
waves through the use of a wave-energized electrical-power-generating inertial
hydrodynamic pump, simifar to or identical to embodiments of such pumps provided in
carlier figures (e.g., similar to the device illustrated in FIGS. 205-213} which converts wave-
mduced heaving 2603 of its inertial water tube 2604 mnto electrical power. A portion of the
clectrical power produced by the electrical-power-generating inertial hydrodyvnamic pump
26072 15 transmitted through a combined mooring and electrical-power cable 2603 1o a
maoring buoy 2606, from which it is transmitted through an clectrically-connected subsca
power cable 2607 to a mooring anchor 2608 resting on the ground 2610 beneath the body of

water 2601 (e.g., resting on the seafloor), from which it is transmitted throogh an electrically-
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connected subsea power cable 2609 to an cloctrical substation 2611 on the shore 2613 beyond

and above a shoreline 2614,

1661512] Conditioned electrical power from the electrical substation 2611 is transmitted via
an overhead power line 2612 comprising high-voltage clectrical power cables (c.g., bigh-
voltage direct-current cables}. A portion of the conditioned ¢lectrical power transmitted
through the overhead power lines 1s transmitted to, and consumed by, an clectrical power
utility 2600 which uscs a portion of that conditioned clectrical power to encrgize an electrical

gnid {not shown) serving homes and factories {(not shown).

[661513] Mooring buoy 2606 15 tethered to the mooring anchor 2608 by a mooring cable

2615,

[G81514] The power generation facility embodiment tHustrated m FIG. 267 s of arbitrary
composition. The scope of the present disclosure includes embodiments which omut an
electrical substation, omit an overhead power ling, transmit power directly to a factory or
home, as well as embodiments which include any number or variety of ¢lectrical-power-
generating inertial hydrodynamic pumps contributing electrical power to the embodiment,
cmbodiments utilizing any form, design, type, and/or kind of mooring system and/or

mechanism.

168151 5] The scope of the present disclosure includes embodiments which omit mooring
systems and instead fully rely upon the seif-propulsion and autonomous navigation of their
constituent electrical-power-generating nertial hydrodynamic pumps to keep those electrical-
power-generating ineriial hydrodynamic pumps proximaie to the one or more subsea power

cables through which their electrical power is transmitted to shore.

1361516} FIG. 268 shows a perspective side view of an embodiment of the present disclosure.
The embodiment llustrated in FIG. 268 15 a distributed computational system comprising a
data center 2650 located on a body of land 2651, and an electnical-power-generating inertial
hydrodynaraic pump 2652 similar to embodiments of such pumps provided i carlier figures
{c.z., similar to the device llustrated in FIGS. 205-213) which converts wave cnergy into
electrical power. The embodiment’s electrical-power-generating mertial hydrodynamic pump

2652 floats adjacent to an upper surface 2653 of a body of water over which waves pass.
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[681517] Periodically and/or occastonally the data center 2650 transmits, e.g., via data cable
2654, an encoded, ¢.g, digitized, encrvpied, and/or compressed, computational task to a
transnuticr 2653 which transmits the encoded computational task, via an encoded
electromagnetic computational-task signal 2636, to a satellite 2657, The satellite receives the
cacoded electromagnetic computational-task signal and then transmits the same, or an
equivalent, encoded clectromagnetic computational-task signal 2658, to an clecinical-power-
generating mertial hydrodynamic pump 2652, A phased-array antenna 2639 mounted to the
clectrnical-power-generating inertial hydrodynamic pump receives the encoded

clectromagnetic computational-task signal.

1661518] The controf system of the electrical-power-generating inertial hvdrodynamic pump
2652 transmois the received computational task to an onboard network of computing devices
{not shown} which then execute the computational task and produce a computational result.
The network of computing devices then transmits the computational result to the control
system of the electrical-power-generating inertial hydrodyoamic pump which then transmits

2660 an encoded electromagnetic computational-result signal to a satellite 2657,

[681519] The satellite 2657 receives the encoded electromagnetic computational-result signal
2600 and then transmits the same, or an equivalent, encoded electromagnetic computational-
result signal 2661, 1o receiver 2655, which receives the encoded electromaguetic
computational-result signal and transmits the encoded computational result to the data center

2650 via data cable 2654.

[6815298] Penodically and/or occasionally home 2662, factory, business, mstitution,
university, enterprise, and/or other entity, transmits an encoded computational task, via an
encoded electromagnetic computational-task signal 2663 to a satellite 2657, The satellite
receives the cncoded clectromagnetic computational-task signal and then transmits the samne,
or an equivalent, encoded electromagnetic computational-task signal 2638, to an electrical~
power-generating inertial hydrodynamic pump 2652, A phased-array antenna 2659 mounted
to the clectrical-power-generating nertial hyvdrodyoamic pump receives the encoded

clectromagnetic computational-task signal.

[B81521] The control system of the electrical-power-gencrating mertial bvdrodynamic pump
2652 transmits the computational task to an onboard network of computing devices {not

shown) which then execute the computational task and produce a computational result. The
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network of computing devices then transmits the computational result to the control system
of the electrical-power-generating incrtial hvdrodynanuc pump which then transmits 2660 an

encoded electromagnetic computational-result signal to a satellite 2657,

[661522] The satellite 2657 receives the encoded electromagnetic computational-result signal
2600 and then transmits the same, or an cquivalent, encoded ¢lectromagnetic computational-
result signal 2664, {6 home 2662, factory, business, institution, wiversity, enterpnse, and/or

other entity, which receives the encoded clectromagnetic coraputational-result signal.

[361523] An embodiment similar to the disiributed computational system ilhustrated in FIG.
268 ytilizes a different transmitting and receiving antenna, ¢.., a dipole antenna. Another
cmbodiment similar to the distributed computational system llustrated 1n FIG. 268 utilizes
separate antennas for transmitting and receiving. All embodiments similar to the distnibuted
computational systers illustrated in FIG. 268 are included within the scope of the present
disclosure, regardless of their incorporation, and/or utilization, of aliernate computing and

commupications deviges, technologies, and/or hardware.

[661524] The distnibuted computational system llustrated i FIG. 268 15 one example of the
virtually unlimited number of varied, aliered. modified, and/or different, similar systems that
are included within the scope of the present disclosure. All such varied, altered, modified,

and/or different, similar systems are included within the scope of the present disclosure.

1681525] FIG. 269 shows a perspective side view of an erabodiment of the present disclosure.
The embodiment iustrated 1o FIG. 269 is a marine resource harvesting system comprsing a
processing center 3000 located on a body of land 3001, and a pressunized-water-generating
inertial hydrodynamic pump 3002 generating pressurized water while floating adjaccnt to an
upper surface 3010 of a body of water over which waves pass, and using a portion of that
generated pressurized water to electrical power, and/or directly wtilizing a portion of that

pressurized water, to provide the energy required to collect and/or generate useful resources.

[B81526] In this embodiment of the marine resource harvesting system, the pressurized-
water-generating inertial hydrodynamic pump contains an upper aperture 3003 through which
a collection vessel 3004 may extend a collection tube 3005 and draw, suck, and/or otherwise
withdraw, resources accumulated by the pressurized-water-generating inertial hydrodynamic

pump. Such a collection vessel 3006, after having collected a quantity of resources tror the
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pressurized-water-generating inertial hyvdrodynamic pump, then returns to the processing

center.

[381527] Such a returning collection vessel 3607 may position itself adjacent to an offloading
structure {e.g., a pier} and then have #s collected resources transported from the vessel to the
processing center 3000, where those resources may be processed, cleaned, packaged,
containerized, and converted into products switable for sale, utilization, and/or storage; and/or
packaged o shippable mtermediate resources that will be further processed by another

processing center, and/or sold as a raw material.

[661528] Afier having its collected resources offloaded and transporied to the processing
center 3000, an empty collection vessel 3009, returns to the pressurized-water-gencrating
nertial hvdrodynamic pump 3002 in order to collect additional resources and continue the
cvele of transporting resources from the pressurized-water-gencrating inertial bydrodynamie

pump where they are accumulated to the processing center 3000 where they are consumed.

[681529] An cmbodiment of a marine resource harvesting systent similar to the one
iHustrated in FIG. 269 traps minerals dissolved and/or suspended 1n scawater and the
processing center 3000 separates, 1solates, and/or purifies one or more of the trapped

minerals, e.g.. hithiwm, magnesivm, and gold.

[061530] An ecmbodiment of a maring resource harvesting system similar to the one
ithustrated wm FIG. 269 uses the pressunized water produced by its pressurized-water-
gencrating inertial hydrodynamic pump 3002 to generate electrical power which it uses to
generate lumination within and around the penphery of its internal water reservoir {e.g.,
16668 i F1G. 214). As illustrated in FIG. 214, This embodiment facilitates and/or promotes
the growth of macroalgae and fish within its water reservoir, where the fish eat a portion of
the macroalgae that grow in response to the artificial ilumination. In this embodiment, the
processing center 3000 cleans, processes (¢.g., desiceates, grinds, pelletizes, and packages,
the fish and macroalgae such that it is suntable for use as a nutnitional supplement for farmed

animals and/or as a filler for human foods).

[G815831] An embodiment of a marine resource harvesting system similar 1o the one
ilastrated in FIG. 269 wiilizes a processing facility incorporated and operated within a ship

that floats proximate to the pressurized-water-generating inertial hvdrodynamic pump 3002
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[B01532] An embodiment of a marine resource harvesting system similar to the one
thhustrated in FIG. 269 utilizes a plurality of pressurized-water-genorating inertial

hydrodyoamic pumps, ¢.g., 3002,

[681533] Many emboduncnts of marine resource harvesting systeros included within the
scope of the present disclosure are similar to the one ilustrated in FIG. 269, but include,
and/or are characterized by, variations, alterations, modifications, and/or other differences to

the embodunent ithustrated in FI1G. 269,

1361534} FIG. 270 shows a perspective side view of an embodiment of the present disclosure.
The embodiment dlustrated in FIG. 270 15 a wave-energy-powered distributed factory
comprising a processing facility 3050, located on a body of land 3051, a floating
manufacturing facility 3052, floating adjacent to an upper surface of a body of water 3053
over which waves tend to pass, and a pair of clectrical-power-generating inertial
hydrodynamic pumps 3054 and 3055, also floating adjacent to an upper surface of the body

of water 3053.

[681535] In response to wave action at the surface of the body of water 3053, the electrical-
power-generating incrtial hydeodynamic purmps 3054 and 3035 generate clectrical power.
The clectrical power generated by electrical-power-gencrating inertial bydrodynanic pump
3034 1s transmitied to electrical-power-generating inertial hydrodynamic pump 3055 viaa
combined electrical and mooring cable 3036, The combined electrical power generated by the
pair of electrical-power-gencrating inertial hydrodynamic pumps 3054 and 3035 i
transmitted to floating manufacturing facility 3052 via a combined electrical and moorning

cable 3057.

[381536] The combined cloctnical and mooring cables 3056 and 3057 are kept adjacent to the
upper surface of the body of water 30353 on which the pair of electrical-power-generating

inertial bydrodynamic pumps 3054 and 30335 float, by a plurality of floats, ¢.g., 3058,

[B081537] Floating mamufacturing facility 3052 utilizes the clectrical power produced and
provided by the pair of electrical-power-generating mertial hydrodynamic pumps 3054 and
3035 to energize equipment, devices, mechanisms, synthetic processes, etc., mounted 3059
and 3060 to the floating manufacturing facility, where said equipment supports, executes,
implements, and/or carries out, various manufacturing, fabrication, synthesis, and/or other

processing, activifies.
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[801538] Products, materials, substances, and/or other ouatputs, created by and/or on the
floating manufacturing facility 3052 are loaded onto vessels, and/or ships, e.g., 3061, and
those loaded vessels, ¢.g., then transport those products to the processing facility 3050
Emptied vessels then retorn to the floating manufactunng facility 3052 to retrieve additional

products for transport to the processing facility.

[B01539] An embodiment of a wave-encrgy-powered distributed factory similar to the one
thustrated in FIG. 270 desalinates seawater and the desalinated water produced by the
embodiment’s floating manufacturing facihity 3052 is transported back to the processing
facility 3050 where it 1s bottled and/or introduced into the water system of a nearby city,

town, community, factory, industrial complex, and/or other water-consuming facility.

[681548] An embodiment of a wave-energy-powered distributed factory similar to the ong
thhustrated i FIG. 270 isolates minerals from seawater and the mmerals harvested by the
floating manufactuning facility 3052 are transported 1o the to the processing facility 3050 for

separation, 1solation, chemical modification, and/or purification.

[601341] An embodiment of a wave-energy-powered distributed factory similar to the one
ihhastrated in FIG. 270 uses electricity to create hvdrogen (by splitting water) and the

hydrogen is transported to shore.

1681542] An embodiment of a wave-energy-powered distributed factory similar to the one
ithustrated wm FIG. 270 uses electricity to create hydrogen (by splitting water) and the
hydrogen is transported (o a buoyant platform for further use {¢.g. as a fuel or a power

supply).

[381543] The scope of the present discloswre tncludes all large-scale systoms, enterprises,
factories, and/or mamfacturing plants, energized, at least in part, by electrical-power-
generating ineriial hydrodynamic pumps and/or by pressurized-water-producing inertial
hydrodynamic pumps. The scope of the present disclosure inchudes all such large-scale
systems, enterprises, factories, and/or mamutacturing plants, whether or not they nchude land-
based components, parts, and/or subsystems. The scope of the present disclosure includes all
such large-scale systems, enterprises, factorics, and/or manufacturing plants, based cutirely at

sea, and/or entirely floating on and/or positioned within a body of water.
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[601544] FIG. 271 shows a perspective side view of an embodiment of the present disclosure.
The embodiment iHlustrated 10 FIG. 271 15 a distributed computational system similar to the
one illustrated in FIG. 268. However, unlike the emmbodiment llustrated 10 FIG. 268, the
embodiment illastrated in FIG. 271 comprises a floating data center 3100, which floats
adjacent to an upper surface of a body of water 3101 over which waves pass, a terrestrial data
center 3102, located on a body of land 3103, and an clectrical-power-gencrating inertial
hydrodvnamic pump 3104, that also floats adjacent to an upper surface of the body of water
and s similar to embodiments of such pamps provided in earlier figures (¢ g., similar to the

device illustrated 1o FIGS, 203-213) and converts wave energy into clecirical power.

1681545] The clectrical-power-gencrating inertial bydrodynamic pump 3104 is tethered to the
floating data coenter 3100 by a mooring cable 3103, Tension 1s maintained within the mooring
cable when the clectrical-power-generating mertial hvdrodynamic pump is beyond a
threshold separation distance from the floating data center, by a pair of floats 3106 and 3107
from which 15 suspended a weight 3108, Bevond a certain separation distance, the floats are
pulled apart thereby raising the suspended weight and thereby creating a restoring force that
eventually draws the electrical-power-generating inertial hydrodynamic pump back to the
floating data center. At separation distances of less than the threshold distance, the floats fully
support the weight and there 15 vo restoring force imparted to the mooring cable by those

floats and weight.

[3015846] The clectrical-power-generating inertial hydrodynamic pump 3104 transmits a
portion of the clectrical power that i prodaces 1 response to wave action to the floating data
center 3100 by an electrnical power cable 3109, The floating data center uses a portion of the
clectrical power so transmitted to energize a plurality of networked comaputing devices {not
visible) mounted, positioned, and/or contained, within computing enclosures, ¢.g., 3110,

mounted to the floating data center.

[381547] Periodically and/or occasionally the terrestrial data center 3102 transmits, e.g., via
data cable 3111, an encoded, e.g., digitized, encrvpted, and/or compressed, computational
task to a transmitter 3112 which transmits the encoded computational task, via an encoded
clectromagnetic computational-task signal 3113, to a satellite 3114, The sateilite receives the
encoded electromagnetic computational-task signal and then transmits the same, or an

cquivalent, encoded electromagnetic computational-task signal 3115, to the floating data



WO 2021/168125 PCT/US2021/018596
291

center 3100, A phased-array antenna 3116 mounted to the floating data center receives the

encoded electromagnetic computational-task signal.

1381548] The control system of the floating data center 3100 transmits the received
computational task to the network of computing devices (not visible} mounted, positioned,
and/or contained, within the computing enclosures, ¢.g., 3110, mounted {o the floating data
center. The computing devices within the computing enclosures then execute the
computational task and produce a computational result. The network of computing devices
then tranamits the computational result to the control system of the Hoating data center whuch
then transmits 3117 an encoded electromagnetic computational-result signal to a satellite

3114

(681549} The satellite 3114 receives the transnutted encoded electromagnetic computational-
result signal 3117 and then transnuts the same, or an equivalent, encoded electromagnetic
computational-result signal 31138, to recerver 3112, which receives the transmitied encoded
electromagnetic computational-result signal and transmits the encoded computational result

1o the terrestrial data center 3102 via data cable 3111.

[B81550] An embodiment similar to the distributed computational system ithusteated i FIG.
271 utilizes a different transmitiing and receiving antenna, e.4., a dipole antenna, on ifs
floating data center 3100, Another embodiment similar to the distributed computational
system dlustrated in FIG. 271 utibizes, on its floating data center, separate antennas for
transmitting and recetving. All cmbodiments similar to the distributed computational system
iHustrated w FIG. 271 are mcluded within the scope of the present disclosure, regardless of
their incorporation, and/or utilization, of altemate computing, networking, and

communications devices, technologies, and/or hardware.

1361558 FIG. 272 shows a perspective side view of an erabodiment 3200 of the present
disciosure. The embodiment comprises a hollow, approximately spherical buoy 3201 from
which depends a hollow, approximately eylindncal water tube 3202, The water tube has an
open bottom end through which ambient water may flow info and out from the water tube.
The water tube contains diodic elements (ot visible and similar to Tesla valves, 1.¢. Tesla
valvular conduits, 1.¢. fixed~geometrv onc-way valves) of the prior art which permit a flow of

water upward through the water tube and 1nto an interior of the buoy, while frustrating any
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flow of water downward through the water tube and into the ambient water cutside the

embodiment.

1681552] The cmbodiment has an effluent pipe 3204 within which is positioned a water
turbine {not visible) that 1s operably connected to a generator {not visible) and through which
water within the buov 3201 tends to flow out of the buoy and mto the body of water outside

the embodiment.

{381553] The embodiment has a fluid imgress pipe 3205, having an open upper end 3206,
through which water may flow into and out from the water tube 3202. The fluid ingress pipe
contains diodic elements (ot visible and similar to Tesla valves) of the prior art which permit
a flow of water downward through the fhud ingress pipe and into an interior of the water
tube, while frustrating any flow of water upward through the fluid ingress pipe and mto the

ambient water outside the embodiment.

1331554} FIG. 273 shows a side view of the same embodiment 3200 of the present disclosure
that is dlustrated in FIG. 272, The embodiment floats adjacent to an upper surface 3207 of a
body of water over which waves pass. As the embodiment nises and falls, water within the
cmbodiment’s water tube 3202 will tend to be aceclerated up and down. Pertodically, and/or
occasionally, water within the cmabodiment’s water tube will tend to flow upward within the
water tube, and water 3207 from outside the embodiment will tend to flow 3211 into the
water tube through the water tobe’s open lower end 3203, Periodically, and/or occasionally,
when water withio the embodiment’s water tube i1s flowing upward within the water tube, a
portion of the upwardly Hlowing water will tend to enter a reservorr of water within the

hollow mterior of the buoy 3201,

(301555} As the embodiment rises and falls, water within the embodiment’s water tube 3202
will tend to be accelerated up and down. Pevodically. and/or occasionally, water within the
embodiment’s water tube will tend to flow downward within the water tube, and a portion of
the water within the water tube will tend to flow out and into the body of water 3207 on
which the embodiment floats. When water within the embodiment’s water tube is flowing
downward within the water tube, water will tend to be drawn and/or flow 3208 into an open
upper eond 3206 of the embodiment’s fluid ingress pipe 3203, and travel through the flud
ingress pipe as it passes through the wall of the water tube (at position 3209}, Water flowing

3208 mto and through the fluid mgress pipe will tend to flow through that pipe and mto the
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water tube 3202 therchy facilitating the downward flow of water within the embodiment’s

water tube.

[661556] Water entrained within the embodiment’s water reservoir {not visible} within the
hollow interior (not visibie) of the buoy 3201 will tend to flow 3210 out of the buoy through
an effluent pipe 3204, The outward flow 3210 of water through the embodiment’s effluent
pipe tends to cause a water turbine (not vistble} positioned theremn to rotate, and such rotation
of the water turbine tends to cause a generator (not visible) operably connected to the water

turbine to produce electricity.

[6815857] FIG. 274 shows a side view of the same embodunent 3200 of the present disclosure

that is illustrated 10 FIGS. 272 and 273,

[001588] FIG. 275 shows a side view of the same embodiment 3200 of the present disclosure

that is ilustrated in FIGS. 272-274.

[601539] FIG. 276 shows a bottom-up view of the same embodiment 3200 of the present
disclosure that is illustrated in FIGS. 272-275. A lower end 3212 of fluid ingress pipe 3205 is
open and permits water to flow out of the fluid ingress pipe and into the embodiment’s water
tube 3202, which {ends to occur when the water within the water tube 18 moving down
relative to the water tube. Vistble i FIG. 276 18 a lowermost shroud or wall 3213 of which a
diodic valve within an upper constricted portion of the embodiment’s water tube is, in part,
comprised. Also visible within FIG. 276 1s an upper edge 3214 of that lowermost shroud or
wall. Vigible within the aperture and/or constriction formed by the lowermost shroud or wall
3213 of the diodic valve within the embodiment’s water tube is a lowermost ceontrally-

positioned diverter 3215 of water tube’s diodic valve.

1361568 FIG. 277 shows a perspective cross-sectional view of the same embodiment 3200 of
the present disclosure that is illustrated in FEGS. 272-276, where the section is taken along

the section hine 277-277 as specified 1o FIGS. 274-276.

[381551] An apper constricting portion of the thud channel within the embodiment’s water
tube 3202 contains a diedic valve principally comprised of three repeating and fhuidly
connected dindic flow clements cach of which is comprised of an outer diodic wall, e.g.
3216, and a centrally-positioned diodic diverter, e.g. 32135, Each diodic diverter is comprised

of a lower, approximately contcal portion, e.g. 3217, and an upper, approximately



WO 2021/168125 PCT/US2021/018596
294

hemispherical concave portion, ¢.g. 3218, The middle diodic flow clement is comprised of
outer dicdic wall 3219 and central diodic diverter 3220, The uppermost and narrowest diodic

flow eleraent is comprised of outer diedic wall 3221 and cendral diodic diverter 3222,

1681562 The uppermost aperture 3226 of the diodic wall 3221 of the uppermost diodic flow
clement 322173222 1s fhudly comnected to a water reservoir 3223 typically posttioned within
a lower portion of the interior 3224 of the embodiment’s hollow buoy 3201. The lowermaost
aperture 3214 of the lowermost diodic flow clement 3215/3216 1s flmdly convected to the

tower cvlindrical portion of water tube 3202 by an approximately frustoconical shroud 3213,

[681563] Withun the embodiment’s hollow buoy, an upper au pocket 3224 and a lower water
reservolr 3223 are defined by, and/or separated at, an upper surface 3225 of the water

FESSIVOLT.

[301S64] As water 3240 flows upward within the water tobe 3202, it 1s tends to flow through
the sequential converging, narrowing, and/or constricting, diodic walls, ¢.g. 3216, and around
the approximately conical diodic diverters, e.g. 3215, of the respective diodic flow clements,
with minimal disruption, turbulence, and drag. However, as water flows downward within the
water tube, it tends to be forced back upon itself by the hemispherical concave portion, ¢.g.
3218, at the upper end of cach diodic diverter, and the tlow that is diverted out, around, and
away from, each diodic diverter along the flow path tends to again be forced back upon wtself
by the mwardly curved lower portion, e.g. 3227, of each diodic wall along that flow path. The
result is that water flowing dowawardly through the diodic flow clements of the
cmbodiument’s water tube 1s repeatedly diverted, directed to flow into dead ends, and thereby
caused to manifest a turbolent flow pattern, which tends to rob the flow of its energy and
speed, thus tending to inhibit flow in a downward direction with respect to complementary

flows in upward directions.

1661565 Because the downward flow of water through the upper constricted portion of the
embodiment’s water tube 3202 is frustrated and/or mmhibited by the diodic flow elements, ¢.g.
3215/3216, positioned therein, a downward force upon the water within the water tabe could
result in the creation of a low-pressure region and/or partial vacoum within the diodic flow
clements and/or the upper portion of the water tube’s interior, which might tend to inhibit the
How of water out of the water tube. However, the embodiment has a fluid mgress pipe 3205

which, like the constricted portion of the water tube 3202 incorporates, includes, and/or
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atilizes a series of fluidly connected diodic flow elements, e.g. 3228, of the same design, ..

3215/3216, as those in the water tube.

1681566] The diodic flow elements, ¢.g. 3228, within the embodiment’s fhuid ingress pipe
3205 allow water to flow from the body of water (3207 of FIG. 273} into and through the
upper open end 3206 of the fluid mgress pipe, through the diodic flow elements, and then out
and nto the nterior of the water tube through an opening and/or aperture 3212 positioned to
relcase water 1nto the water tube at a position below the water tube’s diodic valve. Thus,
when a downward force is imparted to the water within the water tube, e.g. as when the
embodiment accelerates upward in response to the approach of a wave crest, the water within
the lower and/or eylindrical portion of the water 1s able to flow downward more readily
because of the water that 1s able to flow into the upper portion of the water tube’s interior

through the embodiment’s fluid ingress pipe.

[681567] Conversely, when an upward force i1s imparted to the water within the water tube,
e.g. as when the embodiment aceelerates dowmward in response to the approach of a wave
trough, the water within the lower and/or evlindrical portion of the water tends to flow
upward, and to flow into the embodiment’s water reservoir 3223 within the hollow mterior of
the embodiment’s buoy 3201, without a significant portion of that upward flowing water
flowing out and into the body of water (3207 m FIG. 273) through the embodiment’s fluid
ingress pipe 3205 because the diodic flow elements within the flind ingress pipe cause water
flowing out of the water tube through the fluid mgress pipe to be repeatedly diverted, divected
to flow into dead ends, and thereby caused to manifest a turbelent flow pattern, thereby
tending to rob such outward water flows of their energy and speed, thus tending to nhibit

such outward flows through the fluid 1ngress pipe.

[001568] Water within the embodiment’s water reservorr 3223 tends to flow out of the buoy
3201 and mto the body of water (3207 in FIG. 273} surrounding the embodiment through
effluent pipe 3204. As water flows out through the effluent pipe it tends to cause a water
turbine 3229 therem to rotate. Such rotations of the water turbine tend to cause a shaft 3230
operably connected to the water turbine to rotate. And, rotations of the shaft tend to cause an

operably connected generator 3231 to produce electrical power.

[3615691 FIG. 278 shows the same cross-sectionad view tthustrated i FIG. 277, and hike the

view of FHG. 277 15 a cross-sectional view of the same embodiment 3200 of the present
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disclosure that 1s ilhustrated in FIGS. 272-276, where the scction is taken along the section

line 277-277 as specified in FIGS. 274-276.

1661576 FIG. 278 illustrates a state and/or configuration characteristic of the embodiment
when it 1s accelerating upward 3232, e.g. as in response to the approach of a wave crost.
When the embodiment 3200 accelerates upward 3232 the inertia of the water within its water
reservoir 3223 forces that water downward and into the upper mouth and/or aperture 3226 of
the water tube 3202, However, attempts of the water within the upper portion of the water
tube to flow downward are frustrated by the three diodic flow elements, e g. 3215/3216,
therein. Water Hlowing downward within the upper portion of the water tube encounters
bowl-shaped roundabouts and/or heouspherical mdentations within cach diodic diverter, e.g.
3215, which direct downward-flowing water back upon gself, ¢.g. 3233, thereby creating
turbulent flow. Water flowing, e.g. 3234, around a diodic diverter, ¢.g. 3215, tends to
encounter anntular roundabouts, and/or evlindrical channel wall geometries, e.g. 3227, within
cach diodic wall, ¢.g. 3216, which direct downward-flowing water back upon itself, c.g.

3235, thereby creating additional turbulent flow.

[681571] The mfluence and/or impact of the water tube’s diodic flow clements on the ability
of water to flow out of the buoy and 1nto a lower portion of the water tube 1s significant, and
tends to inhibit such downward flows through the constricted upper portion of the water tube
3202. Because of this, water tends to be drawn 3236 mnto the mouth 3206 of the open upper
end of the embodiment’s fluid fmgress pipe 3205, flow through the diodic flow elements
therein, and flow 3237 out of the mouth 3212 of the open lower end of the fluid ingress pipe,
thereby entering an upper portion of the water tube 3202, Water flowing 3237 out of the flud
ingress pipe tends to flow 3234 into and join the water 3240 alrcady i the water tube, and to
thereafter flow 3238 down through the water tube, thereby tending to replace within the water

tube water that flows 3239 out of the lower mouth 3203 of the water tube.

[381572] The presence of the diodic flow elements, ¢.g. 3215/3216, within the apper portion
of the water tube 3202 tend to trap water within the embodiment’s water reservoir 3223 once
it has flowed into that water reservoir from the water tube. And, during upward accelerations
of the embodiment, and/or durtng downward accelerations of the water 3240 within the water
tube, attempts of water within the embodiment’s water reservoir 3223 to flow into the upper
mouth 3226 of the water tube are frustrated 3241, and relatively little water tends to flow out

of the water reservoir through the water tube. Instead, water within the water reservoir 3223
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tends to flow 3242 mto the inner and/or proximal mouth of the effluent pipe 3204, flow
through the water turbine therein, and then flow 3243 out of the effluent pipe and into the

body of water 3207 on which the embodiment floats.

1681873] FIG. 279 shows the same cross-sectional view Ulustrated in FIGS. 277 and 278, and
like the views of FIGS. 277 and 278 15 a cross-sectional view of the same embodument 3200
of the present disclosure that is ilfustrated 1 FIGS. 272-276, where the section is taken along

the section line 277-277 as specified in FIGS. 274-276.

1361574 In a complementary fashion to FIG. 278, FIG. 279 illustrates a state and/or
configuration characteristic of the cmbodiment when 1t is accelerating downward, ¢.g. as in
response to the approach of a wave trough. When the embodiment 3200 accelerates
downward 3244 the mertia of the water within its water reservoir tends to cause a reduction
in the pressure of that water adjacent to the upper mouth 3226 of the water tube 3202, The
downward acceleration of the embodiment also tends to cause the water 3240 within the
water tube to flow upward thereby drawing water 3207 outside the embodiment mio the
water tube resulting in a flow 3245 of water through the lower mouth 3203 of the water tube

and mio the intertor of the water tube.

[681578] The presence of a plurality of fluidic diodes within the fluid ingress pipe 3205
oniented 30 as to pernut How therethrough from the body of water 3207 and into the water
tabe, but to frustrate and/or mhibit flow therethrough from the water tube to the body of
water, tends to inhibit 3246 the passage of the water upwelling within the water tube through
the fluid ingress pipe and into the body of water. However, because of their orientation within
the constricted upper portion of the water tube, the diodic flow elements, ¢.g. 3215/3216,
therein permit a relatively unobstnucted flow 3247 of water 3240 through the lowermost
shroud or wall 3213 of the water tube’s dindic valve. The water tube’s diodic valve permits a
relatively unobstructed flow, e.g. 3248, past each of its three centrally-positioned diodic
diverters, ¢.g. 3215, And it permits a relatively unobstructed flow, ¢.g. 3249, past and through
cach of its three fluidly connected diodic walls, e.g. 3216, and finally through the upper

mwouth 3226 of the water tube,

[681576] The water tube’s dindic valve results in a relatively unobstructed flow of water
3240 from the mterior of the water tube 3202 and into 3250 the embodiment’s water reservoir

3223 within the hollow interior of the buoy 3201, The water that flows 3250 mto the water
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reservolr replaces and/or augments the water winch flows 3242 nto the effluent pipe, through
the water turbine therein {causing the operably connected generator to produce clectrical

power}, and out 3243 and uo the body of water 3207 on which the embodument floats.

[B61877] FIG. 280 shows a cross-sectional view of an embodiment 3251 sinular to the
embodunent 3200 llustrated i FIGS. 272-279. However, unlike the embodunent illustrated
i FIGS. 272-279, the embodiment ilfastrated in FIG. 280 mcorporates, includes, and/or
utilizes, a longer fluid ingress pipe 3205 which penetrates, at posttion 3252, the hull of the
embodiment’s buoy 3201, and the upper mouth 3206 and/or open end of the fluid ingress
pipe of the modified embodiment 3251 18 positioned within the air pocket 3224 inside the

buoy’s holiow interior,

[681578} Because of the aliered position of the upper mouth 3206 of its fluid imgress pipe
3205, the llustrated modified embodiment 3251 tends to respond to an upward acceleration
3232 of the embodiment, and/or to a downward acceleration of the water 3240 within its
water tube 3202, by drawing 3253 air from the embodiment’s air pocket 3224 into the thad
ingress pipe. And, because of the orientation of the diodic flow elements within the fluid
mgress pipe, the air so drawn 1 18 able to flow with relatively hiitle resistance through the

~
7
7

fluid ingress pipe and then flow 3237 through the lower mouth 3212 of the fluid ingress pipe
and into the interior of the water tube, thereby tending to create a pocket of air 3254 within a
portion of the water tube’s interior at the boundary between the lower end of the water tube’s
upper constricted diodic valvular channel and its lower cyvlindrical portion of the water tube.
As the water 3240 within the water tube 1s driven downward by the upward acceleration 3232
of the cmbodiment, an upper surface 3255 of the water 3240 within the lower portion of the
water tube 3202 defines both the upper bound of the water 3240 within the water tube, and

the lower bound of the water-tube air pocket 3254,

[B81879] When the embodiment 3251 again accelerates downward, and/or when the water
within the water tube 3202 again accelerates upward, the pocket of air 3254 above the water
3240 within the water tube will be forced, and will tend to flow, upward through the
constricted portion of the water tube, and through the diodic flow elements, e.g. 3215/3216,

therein, and back into the imterior of the buoy.

[B61S8G] FIG. 281 shows a cross-sectional view of an embodiment 3256 similar to the

embodiment 3200 illustrated 10 FIGS. 272-279, and the embodiment 3231 illestrated in FIG.
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280, However, unlike the embodiments ilfustrated in FIGS. 272-280, the embodiment
tustrated in FIG. 281 mcorporates, includes, and/or utilizes, a longer fluid ingress pipe 3205
which penetrates, at postiion 3252, the hull of the embodiment’s buoy 3201, then passes out
of the buoy at position 3257, and the upper mouth 3206 and/or open end of the fluid ingress
pipe of the modified embodiment 3256 is positioned in the atmosphere cutside and above the

embodiment.

[601581] Because of the altered position of the upper mouth 3206 of s thud ingress pipe
3205, the tlustrated modified embodiment 3256 tends to respond to an upward acceleration
3232 of the embodiment, and/or to a downward acceleration of the water 3240 within s
water tube 3202, by drawing 3258 air from the atmosphere outside the embodiment into the
fluid ingress pipe. And, because of the orientation of the diodic flow clements within the fluid
ngress pipe, the air so drawn i 18 able to flow with relatively little resistance through the
fluid ingress pipe and then flow 3237 through the lower mouth 3212 of the fluid ingress pipe
and into the interior of the water tube, thereby tending to create a pocket of air 3254 within a
portion of the water tube’s interior at the boundary between the lower end of the water tube’s
upper consiricted diodic valvular channel and its lower cvlindrical portion of the water tabe.
As the water 3240 within the water tube 18 driven downward by the upward acceleration 3232
of the embodiment, an upper surface 32355 of the water 3240 within the lower portion of the
water tube 3202 defines both the upper boand of the water 3240 within the water tube, and

the lower bound of the water-tube air pocket 3254,

[381582] When the embodiment 3256 again accelerates downward, and/or when the water
within the water tube 3202 again accelerates upward, the pocket of ar 3254 above the water
3240 within the water tube will be forced, and will tend to flow, upward through the
constricted portion of the water tube, and through the diodic flow elements, e.g. 3215/3216,
therein, and 1nto the mierior of the buoy. The envbodiment 3256 will tend to accemudate air
within the atr pocket 3224 within its buoy. Thercfore this embodiment includes, incorporates,
and/or utilizes, a pressure-actuated air-pressure relief valve 3259 positioned at an upper
portion or part of its buoy 3201, When the pressure of the air within the air pocket 3224
within the buoy reaches and/or exceeds a threshold value, the air-pressure relief valve

releases 3260 some of that air back to the atmosphere.

[G81583] FIG. 282 shows a perspective side view of an embodiment 3300 of the present

disclosure. The embodiment comprises a hollow, approximately spherical buoy 3301 from
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which depends a hollow, approximately cylindnical water tube 3302, The water tabe has an
open bottom end or mouth 3303 through which ambicnt water may flow 1nto and out from the
water tube, The water tube contains diodic clements (not visible and sinular to Tesla valves)
of the prior art which permit a flow of water upward through the water tube and into an
mnterior of the buoy, while frustrating any flow of water downward from the interior of the

buoy, through the water tube, and into the ambient water outside the embodiment.

681584 The cmbodiment has av effluent pipe 3304 within which is positioned a water
turbine {not visible)} that is operably connected to a generator (not visible} and through which
water within the buoy 3301 tends to flow out of the buoy and 1nto the body of water outside

the emnbodiment.

[BB1585] Fi{s. 283 shows a side view of the same embodiment 3300 of the present disclosure
that 1s tllustrated 10 FIG. 282, The crabodiment floats adjacent to an upper surface 3305 of a
body of water over which waves pass. As the embodiment rises and falls, water within the
embodiment’s water tube 3302 will tend to be accelerated up and down. Pertodically, and/or
occasionally, water within the embodiment’s water tube will tend to flow upward within the
water tube, and water 3205 from outside the embodiment will tend to flow 3306 into the
water tube through the water tube’s open lower end and/or mouth 3303, Periodically, and/or
occastonally, when water within the embodiment’s water tube is flowing upward within the
water tube, a portion of the upwardly flowing water will tend to enter a rescrvoir of water

{not visible) within the hollow interior of the buoy 3301,

[601586] Water entrained within the embodiment’s water reservoir (not visible) within the
hollow mterior {(not visible) of the buoy 3301 will tend to flow 3307 out of the buoy through
an effluent pipe 3304, The owtward flow 3307 of water through and from the embodiment’s
cffluent pipe tonds to cause a water turbine {not visible) positioned therein to rotate, and such
rotation of the water turbine tends o cause a generator (not visible} operably connected {o the

water turbine to produce electricity.

[GB1587} Fi{5. 284 shows a side view of the same embodiment 3300 of the present disclosure

that is tllustrated in FIGS. 282 and 283,

[B61S88] FIG. 285 shows a bottom-up view of the same embodiment 33030 of the present
disclosure that is llustrated in FIGS. 282-284. Visible within the embodiment’s efflucnt pipe

3304 is a water turbine 3308 which tends {0 rotate, thereby tending to cause an operably
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connected generator to produce electrical power, 1n response to an outflow of water from the

interior of the buoy 3301,

[661589] Visible within the embodiment’s water tube 3302 is a lowermost diadic shroud
3309 of the lowemiost diodic flow clement positioned within the water tube. Also visible
through the central aperture 3310 of the lowermost diodic shroud 3309 1s the central diverting
shroud 3311 of the lowermost diodic flow element. And, visible between the wall of the
water tube 3302 and the outer penimeter of the lowermost diodic shroud 3309 is the nuddle

diodic shroud 3312 of the lowermost diodic flow element.

[661590] FIG. 286 shows a cross-sectional side view of the same embodiment 3300 of the
present disclosure that is llustrated i FIGS. 282-283, where the section is taken along the

section hine 286-286 as specified s FIGS. 284 and 285.

[381551] The embodiment’s water tube contains, incorporates, includes, and/or atilizes, five
diodic valves 3313-3317. Each diodic valve is comprised of four diodic shrouds. The
lowermost diadic shroud, ¢.g. 3309, of cach diadic valve has the approximate shape of the
lower half of a horizontal anmular tube, and at the center of each towermost dicdic shroud 1s
an aperture, ¢.g. 3310, Ofthe two muddle diodic shrouds, e.g. 3311 and 3312, one, e.g. 3311,
is centrally positioned, 1s coaxial with the water tube, and is separated and/or spaced from the
surrounding walls of the water tube 3302 by a significant distance. The outer penimeter
and/or edge of the other middle diodic shroud, e.g. 3312, 1s attached to the wall of the water
tube. The uppermost diodic shroud, ¢.g. 331¥, is approximately frustoconical and narrows

with respeet to an upward axial direction.

[601592] The five diodic valves within the erobodiment’s water tube 3302 are designed and
oniented 30 as to pernut a relatively rapid and efficient upward flow of water through the
water tube, while frustrating, slowing, and/or inhibiting, a downward flow of water

therethrough.

[681593} The embodiment's water turbine 3308 is operably connected to a generator 3319 by
a shaft 3320, When water from the embodiment’s water reservoir 3321 flows out of the
effluent pipe 3304, the outflowing water tends to cause the water turbine positioned within
the effluent pipe fo rotate, which tends o cause the operably connected generator to produce
clectrical power. Above the water reservowr 3321 1s a pocket of gas 3322, e.g. air, nitrogen,

carbon dioxide, which tends to be trapped within an upper portion of the buoy 3301
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[B01594] FIG. 287 shows a perspective view of the cross-sectional side view of the
cmbodiment 3300 that is illustrated m FIG. 286, The embodiment ilustrated in FIG. 287 15
the same embodiment of the present disclosure that 1s Ulustrated m FIGS. 282-286, and the

section 13 taken along the scetion line 286-286 as specified in FIGS. 284 and 285.

[BB1395] An upper surface 3323 of the water within the embodiment’s water reservoir 3321

delineates the separation between the water reservoir and the air pocket 3322 above it.

{381596] An upper mouth 3324 and/or aperture of the water tube 3302 fhadly connects the
interior of the water tube to the interior of the hollow buoy 3301 and the water reservoir 3321

therein.

[B81597} FIG. 288 shows a cross-sectional slice of the same embodiment 3300 of the present
disclosure that is illustrated mn FIGS. 282-287, where the section shice 1s taken between the
section hnes 277-277 and 288-288 as specified i FIG. 285, The llustration of representative
downward and upward flows of water within the water tube, and through the five diodic
valves therein, is clearer with respect to a vertical shice of the embodument rather thas with a

cross-sectional view such as that ilustrated in FIGS. 286 and 287,

[301898] FIG. 288 illustrates a state and/or configuration characteristic of the embodiment
when it 18 accelerating apward 3325, ¢.g. as in response to the approach of a wave crest.
When the crabodiment 3300 accelerates upward 3323 the inertia of the water within its water
reservolr 3321 forces that water downward and into the upper mouth and/or aperture 3324 of
the water tube 3302, However, attempts of the water within the upper portion of the water

tube to flow downward are frustrated 3326 by five diodic valves 3313-3317 therein.

[361599] Water flowing downward within the water tube 3202 repeatedly encounters the
uppermost, approximately frustoconical, diodic shroud, e.g. 3318, of cach of the five diodic
valves 3313-3317 therein, which block the flow and tend o turn the downward-flowing water

back vpon itself, e.g. 3327, therchy promoting turbalent flow.

(301608} Similarly, the downward flowing water repeatedly encounters the annular middle
diodic shroud, e.g. 3312, of each of the five diodic valves 3313-3317 within the water tube
3202, which block the flow and tend to direct the flow such that ¢ tends to collide with a

downstream and complementary lowermost annular diodic shroud, e.g. 3309, which tends to



WO 2021/168125 PCT/US2021/018596
303

wurn the downward-flowing water back upon itself, e.g. 3328, thereby promoting turbulent

flow.

1661661 Likewise, the downward flowing water repeatedly encounters the centrally-
positioned, approxumately conical, middle diodic shroud, e.g. 3311, of cach of the five diodic
valves 3313-3317 within the water tube 3202, which block the flow and tend to turn the

downward-flowing water back upon itself, e.g. 3329, thereby promoting turbulent flow.

[381662] The mfluence and/or impact of the water tube’s 3302 diodic valves 3313-3317 on
the ability of water to flow out of the buoy’s water reservoir 3321 and through the water tube
is significant, and tends to inhibit such downward flows of water through the water tube
3202. Because of this, water tends to not flow 3330 out of the lower mouth 3303 of the water
tube in sigmficant gquantitics and/or at significant rates of flow even when the embodiment

accelerates upward.

1361663} The presence of the diodic valves 3313-3317 within the water tube 3202 tends to
trap water within the embodument’s water reservoir 3321 once 1t has flowed into that water
reservolr from the water tube. And, durning upward accelerations 3325 of the embodiment,
and/or during downward accelerations of the water within the water tube, attempts of water
within the embodiment’s water reservoir 3321 to flow downward through the water tube are
frustrated 3326, and relatively little water tends to flow out of the water rescrvoir through the
water tube. Instead, water within the water reservoir 3321 tends to flow 3331 inio the mner
and/or proximal mouth of the efffuent pipe 3304, fiow through the water turbine (3308 1n
FIG. 286) therein, and then Hlow 3332 out of the effluent pipe and into the body of water

3305 on which the embodiment floats.

[081604] FIG. 289 shows a cross-sectional shice of the same embodiment 3300 of the present
disclosure that is illustrated 1n FIGS. 282-287, where the section slice 1s taken between the
section lines 277-277 and 288-288 as specified in FIG. 285, The illustration of representative
downward and upward flows of water within the water tube, and through the five diodic
valves therein, 1s clearer with respect to a vertical slice of the embodiment rather than with a

cross-sectional view such as that dlustrated i FIGS. 286 and 287

[381665] In a complementary fashion to FIG. 288, FIG. 289 illastrates a state and/or
contiguration characteristic of the embodiment when it is accelerating downward 3333, ¢ g.

as in response to the approach of a wave trough. When the embodiment 3300 accelerates
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downward 3333 the mertia of the water within 1ts water reservoir tends to cause a reduction
in the pressure of that water adjacent to the upper mouth 3324 of the water tube 3302, The
downward acceleration of the embodiment also tends to cause the water 3334 within the
water tube to flow upward thereby drawing water 3305 cutside the embodiment mto the
water tube resulting in a flow 3335 of water through the lower mouth 3303 of the water tube

and mto the uderior of the water tube.

[681606] The diodic valves 3313-3317 juside the water tube 33072 permit a relatively
unobstructed How, ¢.g. 3336 and 3337, of water 3334 through the water tube and mto 3338

the water reservoir 3321 through the upper mouth 3324 of the water tube.

[681687] The water that flows 333% into the water rescrvoir replaces and/or augments the
water which flows 3331 into the effluent pipe, throngh the water turbine (3308 in FIG. 286)
therein {therchy causing the operably connected generator to produce electrical power), and

out 3332 and into the body of water 3305 on which the embodiment floats.

661608 FIG. 290 shows a cross-sectional view of an embodiment 3339 simdlar to the
embodiment 3300 illustrated 1 FIGS. 282-289. However, unlike the embodiment illustrated
in FIGS, 282-289, the embodiment illustrated in FIG. 290 incorporates, includes, and/or
utilizes, a longer water tube 3302 which penetrates, at position 3340, the hull of the
embodiment’s buoy 3301, and the upper mouth 3324 and/or open end of the waier tube of the
modified embodiment 3339 is posttioned adjacent to an upper surface 3323 of the water
within the embodiment’s water reservoir 3321, Water that flows upward, e.g. 3335, 3336, and
3337, through the water tube, and through the upper mouth 3324 of the water tube, tends to
flow 334 1mto the air pocket 3322 wside the buoy’s hollow interior before falling into and

augmenting the water reservoir.

1361669} The embodiments illustrated 1n FIGS. 272-290 employ, incorporate, include, and/or
utilize, diodic valves and/or flow elements in order to create differential rates of flow through
their respective channels, pipes, and/or tubes. The diodic valves iHustrated are provided for
explanatory purposes only and is in no way a limitation on the scope of this disclosure.
Embodiments of the present disclosure may utilize any diodic valve, element, device, and/or

mechanism.

(361610} Some embodiments of the present disclosure employ, incorporate, include, and/or

utilize, water turbines which emplov a central shatt in order to communicate rotational energy
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1o an operably connected generator, or other mechanism. However, the incorporation,
thustration, and discussion of such water turbines is provided for explanatory purposes only
and is in no way a limitation on the scope of this disclosure. Embodiments of the present
disclosure may utilize any type, design, variety, category, and/or manner of water turbine
and/or generator, including, but not inuted to. hubless water turbines {including rin-dnven

thrusters reverse-deven as turbines), and magnetohydrodynanuc generators.

[681611] FIG. 291 shows a perspective side view of an embodiment of the present disclosure.
A wave-cnergy conversion {WEC) device 4100 obtains, extracts, harvests, receives, and/or
collects, encrgy from waves moving across the sarface 4101 of a body of water on which the
WEC device floats. Wave-cncrgy conversion {WEC) device 4100 is an cmbodiment of
inertial bydrodynamic wave engine as disclosed 1o the present disclosure and operates by
dniving a turbine and operatively connected electrical generator using pumped water. A
portion of the energy that the WEC device extracts from the passing waves is converted into
clectrical power by a water turbine (not vistble) and generator (not visibie). A portion of the
generated electrical power energizes a water electrolysis apparatus (not visible) inside the
WEC device resulting in the conversion of a portion of water contained in a reservoir within
the WEC device {not visible) into hydrogen gas. A portion of the synthesized hydrogen gas is

captured within a hydrogen reservoir {(not visible) within the WEC device,

[381612] Periodicallv, a hvdrogen vessel 4102 approaches the WEC device 4100 and
posttions el near to the WEC device. When sufficiently proximate o the WEC device, the
hydrogen vessel deplovs a hose connection remotely-operated vehicle (hose connection
ROV) 4103 that is attached to a first end of a hydrogen transfer hose 4104, The hose
conngction ROV pulls the hvdrogen transfer hose to the WEC device. The hose connection
ROV attaches itself translatably to the hull of the WEC device and moves iiself across the
WEC-device hull until 1t 1s positioned above and/or over a hvdrogen port {not visible) of the
WEC device. The hose connection ROV then connects itself, and the attached hydrogen
transfer hose, to the hydrogen port of the WEC device thereby pernuitting hyvdrogen gas to be
removed, and/or to flow, from the WEC device to the hydrogen vessel where i is then stored
within one of more of the pressurized hydrogen storage tanks of and/or on the hydrogen
vessel. In the event that the pressure of hydrogen stored within the WEC device is higher than

that mmside the fhudly connected hvdrogen storage tank of the hydrogen vessel, said transfer
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of hydrogen from the WEC device to that hydrogen vessel will happen passively, without the

need for active pumping at the time of transfer.

1661613] FIG. 292 shows a side view of the same embodiment of the present disclosure that

is iflustrated mn FIG. 291,

[681614] The WEC device 4100 has an effluent aperture, port, pipe, and/or channel 4105
through which pressurized water within a first water reservoir (not visible) inside the WEC
device flows out of the WEC device after having first flowed through a water tarbine {not
visibie). The outflowing water-turbine effluent produces a thrust that tends to push the WEC
device i an oppostic direction, ¢.g., toward the hvdrogen vessel in the dlustration of FIG.
292. A mudder 4106 s moveably connected to the WEC device. The angular orientation of the
rudder, with respect to vertical axis of rotation {and/or hinge} of the rudder, 15 controlled by a
WEC-device controller 4107 attached to an uppermost portion of the WEC device’s hull,
Through adjustments to the orientation of the rudder, the controller is able to steer the WEC
device to follow a course toward a new location at the surface of the body of water 4101 on
which the WEC device tloats wherein the new location is at a different geospatial destination

than a current location of the WEC device.

[601615] When the hydrogen vessel 4102 1s suitably posttioned adjacent to the WEC device
4100, 1t deploys the hose connection ROV 4103 which uses thrusters (not visible) to
approach and make contact with the hull of the WEC device. As the hose connection ROV
travels toward the WEC device, a hvdrogen transter hose 4104 fhuidly connected to the hose
connection ROV 18 pulled along and is released {¢.g. vnspooled) from a back and/or stem end

4107 of the hydrogen vessel {e.g. from a hose drum rotatably attached thereto).

[381616] Hydrogen gas removed from the WEC device and transmitted to the hydrogen
vessel through the hose connection ROV 4103 and the hydrogen transfer hose 4104 is stored
within a plurality of pressurized hydrogen storage tanks, e.g.. 4108, attached to and/or
meorporated within the hydrogen vessel 4102, In the embodument shown, said hydrogen
storage tanks arg long cylindrical pressure vessels stacked and muteally rnigidly

interconnected.

{38161 7] Intermittently, and/or continuously dunng they hydrogen vessel 4102°s transit,
hydrogen in certan lower-pressure pressurized hydrogen storage tanks of hydrogen vessel

4102 can be pumped to higher-pressure hydrogen storage tanks of hydrogen vessel 4102, s0
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that hydrogen can be accumalated in satd hgher-pressare hvdrogen storage tanks even while
certain lower-pressure hydrogen storage tanks are kept at a lower pressure to facilitate
passive transfor of hyvdrogen from WEC devices to the hyvdrogen vessel when a hose

connection ROV attachment is made.

(661618} FI(. 293 shows a top~-down vigw of the same embodiment of the present disclosure

that 1s illustrated 1n FIGS. 291 and 292,

[381619] FIG. 294 shows a side view of the same embodiment of the present disclosure that

1s illustrated in FIGS. 291-293.

[681620] FIG. 295 shows a side view of the same embodiment of the present disclosure that
is tlustrated 1o FIGS. 291-294. The hvdrogen transter hose 4104 15 wound around a hvdrogen
transfer hose drum 4109, and 1ts release and its retraction are guided, and the possibility of
damage to the hydrogen transfer hose 1s reduced, by a beveled vertical slit aperture 4110 at a

back, stern, and/or rearward ¢nd of the hydrogen vessel 4102,

[B81621] FIG. 296 shows a perspective side view of a hvdrogen vessel of an embodiment of
the present disclosure, identical o the hvdrogen vessel that is ilustrated 1n FIGS. 291-295.
The hydrogen transfer hose 4104 is wound around a hvdrogen transfer hose drum 4109, and
the deplovment and retrieval of the hydrogen transfer hose wound about the hydrogen
transfer hose dram is facilitated by a boveled vertical shit aperture 4110 at a back, stem,
and/or rearward end of the hydrogen vessel 4102, The deplovment of the hydrogen transfer
hose is facilitated by the hose connection ROV 4103 attached to a distal end of the hyvdrogen
transfer hose. The retrieval of the hydrogen transfer hose is facilitated by motonzed rotation
of the hydrogen transfer hose drum which results in an active rewinding of the hydrogen

transfer hose about the hydrogen transfer hose drum.

(661622} The hyvdrogen vessel 4102 15 avonomous and through a communications tower and
antenna 4111 it recetves operational commands, requests for status updates, as well as other
data, from a remote operational control station, from other hyvdrogen vessels, and/or from
WEC devices; and it transmits operational status updates, requests for geospatial locations, as
well as other data, to a remote operational control station, to other hvdrogen vessels, and/or to
WEC devices. The communications tower and antenna may send and recetve data directly

with other embodiment vessels. It may also send and receive data mndirectly with other
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embodiment vessels, third-party vessels, terresirial operational control stations, ¢te., via

encoded electromagnetic signals transmitted to and from satellites.

16681623] The hydrogen vessel 4102 can change its geospatial location at the swrface of the
body of water 4101 on which it floats by means of through-~hull thrusters 4112 and 4113, as

well as forward thrusters 4114 and 4115,

[381624] The hydrogen vessel 4102 i another embodiment is controlled and manned by

human personnel and crew.

[681625] FIG. 297 shows a side view of a hvdrogen vessel of an embodiment of the present
disclosure, identical to the hydrogen vessel that is ilustrated in FIG. 296, The perspective of
the illustration 1w FIG. 297 facilitates the observation of the through-hull thrusters 4112 and
4113, In the Hustration of FIG. 297 1t is possible to see the turbines/propeliers positioned
within the associated through-hull channels. Thrusters 4112 and 4113 allow the hydrogen
vessel to move laterally (Le. toward port or starboard, depending upon the direction at which
the thruster propeliers are rotated). Thrusters 4112 and 4113 also allow the hydrogen vessel
10 turn to port or starboard when the hydrogen vessel is being propelied forward by its

forward thrusters, ¢.g. 4114,

[381626] Forward thrasters, ¢.g., 4114, may also be operated in a reverse direction, £.¢., with
the respective propellers rotated in a reverse direction, so as to make the hydrogen vessel

move backward.

[681627) The hvdrogen vessel 4102 also has a through-bull thruster 4116 at its stem which
also facilitates the hydrogen vessel’s ability to execute lateral movements, as well as its

ability to tum to port or starboard when cruising in a forward or backward direction.

[601628] The configuration of the hose connection ROV 4103, and s attached hydrogen
transfer hose 4104, which are Hlustrated in FIG. 297 show the position, geometry, and/or
configuration of the hose connection ROV and us attached hydrogen transfer hose shortly
after their deployment. FIG. 297 also shows the position, geometry, and/or configuration of
the hose connection ROV and its attached hydrogen transfer hose shortly before the

completion of their retrieval,
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[601629] FIG. 298 shows a perspective side view of a wave-encrgy conversion device (WEC
device} of an embodiment of the present disclosure, identical to the WEC device that is
thhustrated m FIGS. 291-205. The WEC device 15 comprised of an upper hollow buov 4117
and a lower water tube 4118, When floating adjacent to an upper surface 4101 of a body of
water, the water tube of the WEC device has positioned at its lowermost end a lower mouth,
opening, and/or aperture 4119 through which water may pass and/or flow between the body

of water on which the WEC device floats and the interior of the water tube.

[381638] Water ejected from an upper mouth {not visible) posttioned within the interior of
the hollow buoy 4117 1s accumuliated within a first water reservoir (not visible) within the
holiow buoy. The water within the first rescrvoir, as well as a pocket of air (not visible)
trapped withun the hollow buoy above the first rescrvair, 1s pressurized to a pressure which
nominally exceeds that of the atmosphere outside and above the WEC device. Pressurize
water within the first water reservoir flows out of the WEC device through an effluent
aperture 4105, flowing through a water turbine {(not visible) as it docs so. A rudder 4106
teracts with the effluent water flowing out of the WEC device so as to impose a tuming
torgue upon the WEC device when the radder’s broad surfaces are not aligned parallel to the

effluent cutflow.

[681631] The rudder rotates about a vertical axis and/or hinge positioned between, and
rotatably-connected and sccured to the WEC device by upper 4120 and lower 4121 rudder
struts. A rudder screw rod (not visible) withun the upper rudder strut 1s driven and/or actuated
by a stepper motor, which i3 controled by the WEC device controller 4107 and allows the
controlier to adjust the relative angular ortentation of the rudder with respect to the
longitadinal and/or flow axis of the efflucnt outflow, and to thereby steer the WEC device.
As the effluent outflow provides forward thrust to the WEC device, the controller’s
adjustmentis, alterations. changes, and/or modifications, of the upper and lower rudder screw
rods allow the controller o steer the WEC device to a desirable, specified, and/or target,

geospatial location at the surface 4101 of the body of water on which the WEC device floats.

[001632] Athixed to an upper portion of the controller 4107 is an antenna 4122 through
which the controller may exchange encoded electromagnetic signals with receivers on other
vessels and/or on shore. Embedded within the controller is a phased array antcnna through
which the controller may exchange encoded clectromagnetic signals with receivers on other

vessels, on land, and on satellites.
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[801633] FIG. 299 shows a side view of a WEC device of an embodiment of the present

disclosure, identical to the WEC device that is thustrated mm FIG. 298,

16681634] FIG. 300 shows a side view of a WEC device of an embodiment of the present
disclosure, identical to the WEC device that s iHhustrated in FIGS. 298 and 299,

[681638] FIG. 361 shows a side view of a WEC device of an embodiment of the present
disclosure, wdentical to the WEC device that is illustrated in FIGS. 298-300. Embedded within
the hudl of the WEC device, at a position below a mean waterling (at the junction of the
surface 4101 of the body of water on which the WEC device floats with the holl of the WEC
device), 1s a hydrogen port 4123 to which a hose connection ROV may connect in order to

fluidly connect a hydrogen vessel with the hydrogen reservoir of the WEC device.

[681636] FIG. 302 shows a top-down view of a WEC device of an embodiment of the present

disclosure, identical to the WEC device that is illustrated in FIGS. 208-301.

[681637] FIG. 303 shows a bottom-up view of a WEC device of an embodiment of the
present disclosure, identical to the WEC device that is dlustrated in FIGS. 298-302. Through
the lower aperture and/or mouth at the bottom of water tube 4118 can be seen the interior of
the portion of the water tube, which 1s constricted 4124, and/or the portion of the water tube
over which the constriction is manifested. At the top of the water tube 4118 can be seen the
upper aperture and/or mouth 4125 of the water tube through which water is periodically
giected and thereatier accwaulated within the first water reservoir (not visible) of the hollow

buoy 4117

681638 Through the upper mouth 4125 of the water tube 4118 can be seen the lowermost
side of the controller 4107, The controller is connected o generator {(not visible} and to the
water electrolyzer (not visible} through electrical power cable 4126, The controller is

connected to an actuated hyvdrogen-release valve (not visible} through valve actuation cable

4127

[301639] FIG. 304 shows a side sectional view of a WEC device of an embodiment of the
present disclosure, identical to the WEC device that s ilustrated 10 FIGS. 298-303 wherein
the vertical scction plane s specified in FIGS. 302 and 303 and the section is taken across

Iine 304-304,
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[601640] As the WEC device 4100 1s moved up and down 1n response to the passage of
waves across the surface 4101 of the body of water on which the WEC device floats, the
water 4129 entrained and/or contined to the micror of the water tube 4118 moves up and
down, so too the upper surface 4134 of the water 4129 within the water tube moves 4135 up

and down.

[B81641} As the water within the inferior of the water tube moves down relative to the water
tube {i.c., as the water moves toward the lower mouth and/or aperture 4119 of the water
tube), a portion of that downward-moving water 4129 flows 4130 out of the water tube and
enters the body of water 4101 outside the WEC device. As the water 4129 within the interior
of the water tube moves up relative to the water tube, additional water flows 4133 from the
body of water 4101 outside the WEC device mnto the water tube through the lower mouth

4119 of the water tube.

[381642] As the water 4129 within the mterior of the water tube moves up relative to the
water tube (1.e., as the water moves toward the upper mouth and/or apertare 4125 of the water
tube), the upper surface 4134 of the water 4129 within the water tube moves upward with
enough speed, momentum, and/or power, that a portion of that upward-moving water flows
out of, and/or 1s ejected 4131 from, the upper mouth of the water tube and as a result falls
onto an upper surface 4144 of, and thereby enters and becomes trapped within, the first water
reservoir 4132, A pocket of air 4136 trapped withun the hollow buoy 4117 and positioned
above and adjacent to the first water reservoir is pressurized to a pressure that nominally
exceeds the pressure of the atmosphere outside the WEC device {e.g., a pressure that exceeds

one atmosphere of pressure).

[681643] As the water tube {and the WEC device of which it is a part) move down, e.g.,
when the WEC device falls from the crest of a wave toward an approaching trough, the
consiricted and/or narrowed portion 4124 of the water fube 4118 pushes down against the
water 4129 within the water tube, tending to tapart to that water a downward force and
momentum which carries the water downward within the water tube. When the WEC device
then begins accelerating upward toward an approaching wave crest, the WEC device and its
water tube move up and away from the downward moving water 4129 causing the upper
surface 4134 of that water to move away from the upper mouth 4125 of the water tube. As
the water within the water tube moves down within the water tube its dowaward motion is

resisted, opposed, and eventually reversed by the pressure of the water outside the lower
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mouth 4119 of the water tube. Soon, the water within the water tube reverses its motion and
begins accelerating upward. At about this same time, the WEC device will sometimes tend to
be moving over a wave crest and beginning its fall toward an approaching wave trough.
When the downwardly moving WEC device, and its constricted water tube 4124, encounter
the upwardly moving water 4129 within the water tube, the resulting “collision” or
impingement of the upwardly moving water against the downwardly moving constriction
4124 of the water tube creates a focal increase mn the pressure of that water proximate to the
constriction, and/or otherwise causes the water proximate to the constriction to be accelerated

upwardly.

[661644] In response to the collision-induced pressurization of the water within the
constricted portion of the water tube 4118, and/or for other reasons, the pressurnized water
periodically moves up the relatively narrow upper portion 4143 of the water tube with enough
speed, momentum, and/or energy to result in the ejection 4131 of a portion of that water into
the pressurized interior of the hollow buoy 4117 trapping a portion of that ejected water

within the first water reservorr,

[681645] Over time, as the WEC device moves up and down amid passing waves, there tends
1o be a net upward flow of water through the water tube and into the pressunized first water

reservolr 4132,

[361646] Balancing the periodic addition of water to the first water reservoir, a regular,
steady, smooth, and/or approximately constant, stream of pressurized water flows 4137 out of
the first water reservoir 4132 and out of the WEC device 4100 through an effluent pipe 4105,
channel, and/or aperture. As the water from the first water reservoir flows out of the effluent
pipe, it flows through a water turbine 4138 thereby causing the water turbine to rotate (o.g.
about its shaft 4139). The water turbine 1s operatively connected 1o a generator 4140 by the
shared and/or common shaft 4139, and, as a result, rotations of the water turbine in response
to the outflow of water from the first water reservotr cause the generaior to produce electrical

power.

[681647] A portion of the clectrical power produced by the generator is transmitied through
cable 4141 to cable 4126 and 1s therethrough transoutied to both a water clectrolvzer 4142
and to the WEC device controller 4107, Appropriaie power electronics can be provided {o

buck down the voltage supplied by the generator to an appropriate range of voltages for the
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clectrolyzer (depending on, among other things, how many electrolvzer cells are electrically
serialized}. The electrolvzer can be 3 PEM electrolyzer, and alkaline electrolyzer, a scawater

clectrolyzer, or any other kind of ¢lectrolyzer.

[681648] In response to the clectrical power provided by the generator 4140, the water
clectrolyzer 4142 splits water molecules imto hvdrogen and oxygen. A pair of concentric
annolar chambers: 8 hydrogen reservoir 4145 {cathode side) and an oxygen reservoir 4146
{anode side), are incident at a lower shared portion 4147 of those chambers. The lowemost
portion of each chamber containg and/or encloses water {deionized or solute-free water in a
preferred embodiment), and in a preferred embodiment, membranes {¢.g. proton exchange
membranes} separate the lowermost portion of one chamber from the lowermost portion of
the other, allowing protons to pass from the anode side to the cathode side, and also allowing
water {o diffuse from one side to the other {e.g. from the cathode side to the anode side under
the influence of differential pressure, and/or from the anode side to the cathode side under the
influence of differcntial pressure and/or proton drag during periods of applied voltage).
Catalvst layers can be, and 1n a preferred embodiment are, provided on either side of the
membrane to facilitate the relevant water-sphitting reactions in accordance with normal PEM
clectrolysis practice. The water electrolyzer 4142 can be composed of one or more clectrical
cefls. In the case where the electrolyzer 1s composed of multiple cells, these celis can be
clectrically configured in series to form an {electrical, if not physical} stack. Alternately, celis
can be configured m parallel to increase redundancy. Upon the application of a sufficiently
high voltage across the at least one electrolvzer cell {e.g. from the generator 4140 via
appropriate power electronics, and/or from at least one battery configured to maimtain at least
a minimal voltage across the at least one electrolyzer cell even during periods when the
generator 4140 1s not producing a voltage), current flows and gases are gencrated at the anode
and cathode and tend to bubble to the uppermost portion of each chamber, and those gases
tend to remain separated by virtue of the impermeable wall(s) (¢ g. 4158} separating the

concentric anmular chambers.

1661649 The apper wall of the hydrogen and oxygen rescrvoirs is a plate 4154, and/or planar
structural member, which spauns the interior of the WEC device from the outer hull 4117 to
the upper portion 4143 of the water tube. A nominally vertical tubular wall 4158 separates the

hydrogen and oXygen reservoirs.
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[601650] The water electrolyzer 4142 is configured such that molecules of hyvdrogen gas are
cmitted, created, synthesized, and/or generated, ko the cutermaost annualar chamber 4145,
thereafier tending to rise as bubbles, ©.g., 4147, to the uppermost portion 4 148 of that
chamber therein augmenting the volume and/or pressure of hydrogen gas within the hydrogen

YeServoir.

[601651] The water electrolyzer 4142 is configured such that molecules of oxyveen gas are
crattted, created, svnthesized, and/or generated, 1nto the innermost anoular chamber 4146,
thereatier tending to rise as bubbles, ¢.g., 4149, to the uppermost portion 4150 of that

chamber therein augmenting the volume and/or pressure of oxyveen gas within the oxygen

FESEIVOIr.

[681652] Periodically, when the volume of oxygen gas within the uppermost poriion 4150 of
the oxygen rescrvoir 4146 1s sufficiendly great, and/or becomes greater than a threshold
volume, {¢.g., as detected by a sensor, not shown, incorporating a float, an acoustic sensor, a
pressure sensor, efe.} the WEC device controlier 4107, via cables 4127 and 4151, actuates
and/or opens a valve 4152 which releases a portion of the oxygen gas trapped within the
uppermost portion 4150 of the oxygen reservoir 4146. The controller closes the valve 4152
afler a portion of the oxvgen gas within the oxvgen reservoir has been released. The released
oxygen gas tends to rise as bubbles, ¢.g., 4153, until it enters the air pocket 4136 above the
first water reservoir, thereby increasing the volume, mass, and/or pressure of the gas within

the air pocket.

[681633] In a different embodiment, a passive regulator valve {which can replace and be
located at the position of valve 4132} releases oxvgen from uppermost portion 4150 to air
pocket 4136 when the pressure of oxygen in uppermost portion 4150 is equal to or exceeds
the pressure of hydrogen i uppeunost portion 4148, thereby matntaining an approximately

balanced pressure across membranes {e.g. PEMSs) of the water electrolyzer 4142,

[681634] When the pressure of the gas within the air pocket 4136 exceeds a threshold value,
and/or when the WEC device controller determines that a decrease in the pressure of the awr
pocket will be advantageous with respect to the capture of encrgy from ambient waves, then
the controller actuates and/or opens a valve 4128 through whuch pressurnized gas may cscape
the air pocket and enter the atmosphere outside the WEC device. When the controller

determinegs {¢.g., via a sensor that is not shown} that the pressure of the gas within the air
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pocket is at or below a destrable and/or advantageous pressure then the controlier closes the

valve 4128.

[6681655] Via cables 4126 and 4141, the WEC device controller 4107 actuates motorized
control 4155 (c.g., a stepper motor) which alters, adjusts, configures, controls, and/or rotates,
a rudder serew rod {(not visible)} within upper rudder strut 4120, thereby permitting the
controller to adjust the relative angular onentation of the rudder 4106 with respect to the
longitudinal and/or flow axis of the effluent water flowing 4137 from the cfffuent pipe 4105
When altered to an angular onentation that causes the rudder to obstruct the cffluent flow
differently with respect to its port and starboard sides, the rudder creates and applics (o the
WEC device a torque sufficient to turn the WEC device thus enabling the controlier to steer
the WEC device along a course toward a target location on the surface 4101 of the body of

water on which the WEC device floats and moves.

[381656] When a hvdrogen vessel (4102 10 FIG. 294} 15 proxamate to the WEC device and
deploys its hose conmection ROV (4103 m FIG. 294), and attached hydrogen transfer hose
{4104 1 FiG. 294), the hose connection ROV connects to the hydrogen port 4123 ofthe
WEC device thereby fluidly connecting the hydrogen transfer hose to the hvdrogen effluent
pipe 4156, When the hydrogen vessel transmits a signal through its antenna (4111w FIG.
296) to the antenna 4122 of the WEC device indicating that #t is ready to receive hydrogen
gas, then the WEC device controller 4107 actuates and/or opens a hydrogen-release valve
4157 thereby fluidly connecting the hydrogen reservoir 4148 to the hydrogen vessel 4102 and
permitting the hydrogen gas within the hyvdrogen reservoir to flow {¢.g. passively ander the
mfluence of pressure built up inthe WEC device’s hydrogen rescrvoir) to the hydrogen
vessel's 4102 low pressure tanks, from where it may subsequently be further pumped (e
further compressed} to the hvdrogen vessel’s 4102 high pressore tanks and thereafter
transported to one oF more encrgy consumers {e.g., nearshore power generation and/or

distribution utilitics).

[681657] During the time when at feast one tank of the hydrogen vessel 4102 1s fludly
connected to a hydrogen port 4123 of the WEC device via the hose connection ROV 4103,
deionized water can be pumped and/or otherwise transferred from the hyvdrogen vessel via the
hydrogen transfer hose to a hydrogen reservoir of the WEC device, 50 as to supply additional
“feedstock” water for electrolysis. A water pump can be provided aboard the hvdrogen vessel

43102 (o faciittate this transfer.
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[801658] Deionization equipment can be provided aboard the hydrogen vessel 4102 to turn
ambient scawater into deionized water for transfer to WEC devices. In one embodiment,
water processing equipment provided aboard the hydrogen vessel 4102 distills and/or
deionizes water using, at least in part, waste heat from hydrogen fuel cells mounted to said
hydrogen vessel, said fuel cells being used to provide electricity to power said hydrogen

vessel’s thrusters, propellers, and or purnap jets.

[B01659] In a different embodiment, the hydrogen vessel 4102 1s supplied with deionized
water from a shore-based deionization facility at such time as it 18 docked to unload hvdrogen

to a shore-based hydrogen-processing mfrastructure.

[681668] In one method embodiment of the present disclosare, hydrogen is produced at sea
using wave energy and carried to shore according to the following method: (1} a hvdrogen
vessel 4102 departs from a shore-based facility and initiates a journey to a plurality of WEC
devices {2) dunng ifs journey to a plurality of WEC devices, the hvdrogen vessel deionizes
water {e.g. mn part, by apphication of waste heat from fuel cells to a distillation apparatus,
wherein said fuel cells simultancously provide electricity to the hydrogen vessel’s thrusters),
(3) the hydrogen vessel 4102 arrives near the location of a fivst WEC device and slows and/or
stops, {4) the hydrogen vessel releases a hose connection ROV 4103, {5} the hose connection
ROV 4103 generates a propulsive throst {¢.g. using propellers) to carry a hvdrogen hose
toward said first WEC device, (6} the hose connection ROV magnetically couples to a hull
surface of said first WEC device and translates {¢.g. using motorized omni-directional
wheels) across said hull surface of said first WEC device until it is positioned proximate {o 3
hull-mounted hvdrogen port {c.g. 4123) of said first WEC device, (7) the hose connection
ROV wmitiates a fluid counection to a hvdrogen tank of the first WEC device via said
hydrogen port of the first WEC device {¢.g. by inserting a male connector into a female
hydrogen port) (&) hyvdrogen, produced via electrobysis using clectricity generated from ocean
waves by said first WEC device, and stored under pressure in a hydrogen reservoir of said
first WEC device, 1s offloaded to the hydrogen vessel from said first WEC device via the
hydrogen hose carried by said hose connection ROV, (9) detonized water is transterred from
the hydrogen vessel to a water tank of the fust WEC device, (10} the hose connection ROV
decouples from the first WEC device, (11) the hydrogen vessel 4102 propels itself to the
vicimty of a second WEC device, {12) steps S-10 are repeated with respect to the second

WEC device, {13} the hvdrogen vessel 4102 propels ttself to the vicinity of a third WEC
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device, (14) steps 5-10 are repeated with respect to the third WEC device, {15) the hydrogen
vessel retracts the hose connection ROV to a stowed position, {16) the hydrogen vessel
tnitiates a joumey to shore, carrying hydrogen offloaded from the WEC devices to a shore-
based facility and there offloading it for processing and conveyance to a shore-based

hydrogen consumer.

[601661] In one method embodiment of the present disclosare, hydrogen is produced at sea
using wave cnergy and carried to shore according to the following method: (1) WEC devices
mcluding a water reservotr and constricted water tube are operated in the ocean to produce
hvdrogen by electrolysis by pumping water to the water reservoir using the constricted water
tube under the influence of wave action, said pumped water tuming a turbine and cnergizing
a generator to power an electrolyzer; and a hydrogen vessel 4102 1s operated to approach said
WEC devices, {2) during its journey to the WEC devices, the hydrogen vessel detonizes
water {e.g. in part, by application of waste heat from fuel cells to a distiliation apparatus,
wherein said fuck cells simultancously provide electricity to the hydrogen vessel’s thrusters),
(3) the hydrogen vessel 4102 amives near the location of a first WEC device and slows and/or
stops, {4} the hydrogen vessel releases 3 hose connection ROV 4103, (3} the hose connection
ROV 4103 gencrates a propulsive thrust {e.g. using propeliers) to carry a hydrogen hose
toward said first WEC device, {6} the hose connection ROV maguetically couples to a hull
surface of said first WEC device and translates (e.g. using motorized ommi-directional
wheels}) across said hull surface of said first WEC device until 1t is positioned proximate to a
hull-mounted bvdrogen port {e.g. 4123) of said first WEC deviee, {7} the hose connection
ROV mitiates a fluid connection to a hydrogen tank of the first WEC device via said
hvdrogen port of the first WEC device {e.g. by inserting a male connector into a female
hydrogen port} {8) hydrogen, produced via electrolysis using electricity generated from ocean
waves by said first WEC device, and stored under pressure in a hydrogen reservoir of said
first WEC device, is offloaded to the hydrogen vessel from said first WEC device via the
hydrogen hose carried by said hose connection ROV, {9} deionized water is transferred from
decouples from the first WEC device, {11) the hydrogen vessel 4102 propels itself to the
vicinity of a second WEC device. (12) steps 5-10 are repeated with respect to the second
WEC device, (13} the hydrogen vessel 4102 propels #tself to the vicinity of a third WEC
device, (14) steps 5-10 are repeated with respect to the third WEC device, {15) the hydrogen

vessel retracts the hose connection ROV to a stowed position, (16} the hydrogen vessel
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initiates a joumney to shore, carrying hvdrogen offfoaded from the WEC devices to a shore-
based facility and there offloading 1t for processing and convevance to a shore-based

hydrogen consumer,

[681662] A method of gencrating hydrogen is hereby disclosed consisting of the following
steps: {1} a first ship containing pressure vessels adapted for hvdrogen storage s operated on
a surface of a body of water, (2} fuel cells and/or gas turbines fod with hydrogen are operated
onboard said first ship to provide a source of electricity for propulsion of said first ship, (3)
distillation and/or detonization equipment 1s operated onboard said first ship using as an
energy source heat from said fuel celis and/or gas turbings to produce freshwater, (4) said
freshwater is stored in tanks onboard said first ship, (5) said first ship is operated to deliver
said freshwater to a floating electrolysis plant, (6} said floating clectrolysis plant is operated
1o produce hvdrogen by splitting said freshwater delivered to it by said first shap, said
hydrogen being stored in a tank onboard said floating clectrolysis plant, said water splitting

being cffectuated using eoergy captured from ocean waves by said floating clectrolysis plant.

[681663] FIG. 305 shows a perspective view of the same side sectional view of a WEC

device of an embodiment of the present disclosure that 1s Hustrated v FIG. 304,

[601664] FIG. 306 shows a close-up view of a hvdrogen port (4123 1 FIG. 304) incorporated

within the uill of a WEC device of an embodiment of the present disclosure.

[6891665] A male dry disconnect 4159 is positioned at an innermost and/or proxunal end 4160
{with respect to the center of the respective WEC device) of a recessed cylindrical housing
4161. The outermost and/or distal end of the recessed cylindrcal housing 15 open and
surrounded by an outward and/or expanding beveled and/or tapered guiding wall 4162, which
facilitates the mnsertion of a male valve connector by a hose connection ROV, The widest
and/or outermost edge of the beveled wall is surrounded by an approximately flat and/or
planar annular plate 4163 which is secured to the hull 4164 of a respective WEC device by at

least a plurality of bolts, c.g., 4163,

[0601666] FIG. 307 shows a perspeciive side view of a WEC device of an crubodiment of the
present disclosure, identical to the WEC device that is illustrated in FIGS. 298-305. The
WEC device illustrated in FIG. 307 18 configured to link and/or connect with an approaching

hose connection ROV,
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[801667] FIG. 308 shows a close-up perspective view of a hose connection ROV 4103
approaching a hvdrogen port 4123 embedded within the hull 4164 of a WEC device of an

crabodiment of the present disclosure.

[661668] The hose connection ROV 4103 uses the thrust from six thrusters, e.g., 4164, to
approach the hydrogen port 4123 and to pull the hydrogen transter hose 4104 attached and
fluidly connected to the hose connection ROV, By varving the thrast produced by each of its
thrusters, the hose connection ROV is able to steer a course and adjust, alter, correct, and/or

control, s trajectory 4167 toward the hydrogen port.

[661669] Aficr making contact with the hull 4164 of the WEC device, the hose connection
ROV 4103 is moveably connected to the outer surface of that hull by six omni-dircctional
wheels, e.g., 4168 similar to, if not identical to, a Mecanum wheel. Each omui-directional
wheel is operativelv connected o a respective motor that is able to tum each respective wheel
about 13 axle in either rotational direction, as well as to be braked (at least n part) by that
respective motor. Every roller thereof (sub-wheel element), 1 able to rotate freely about its
own axle. The hose connection ROV illustrated 10 FIG. 308 incorporates, includes, and/or
utihizes, Mecanum wheels. Another embodiment hose connection ROV incorporates,

includes, and/or utilizes, omni-wheels.

[381670] Through its use of omni-directional wheels, a targeting and/or guidance system, and
a hose connection ROV controller (not shown), the hose connection ROV 15 able to move
across the outer surtace of a WEC device’s holl in search of, and untid it locates and positions
itself directly above and/or adjacent to, a hydrogen port of the respective WEC device,

especially when held against sard hull using electromagnets (not visible) and/or thrast from

thrusters ¢.g. 4166.

1361671} The thrusters of the hose connection ROV 4103 are attached to an annolar ring
4169 with a crogs-sectional shape that is acrodvnamically streamlined o reduce drag as the
hose connection ROV propels itself through water toward a WEC device. The annular ring 1s
attached to the contral connection apparatus 4170 by six radiallyv-onented struts, e g., 4171,

cach of which is also agrodynamically streamlined so as to reduce drag.

[681672] Not shown in FIG. 308 are the hydrogen port guidance features which assist the

hose connection ROV 4103, and tts respective hose connection ROV controller, to choose the
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lateral movements best able to position the bose connection ROV above the targeted

hydrogen port 4123,

16681673] An embodiment locates a targeted hydrogen port by means of radial lines
cmanating from a hydrogen port and painted on the outer surface of the hull of a respective
targeted WEC device. An optical sensor on the hose connection ROV detects the hines and
the respective hose connection ROV controller calcudates and/or estimates the relative
coordinates of the targeted bydrogen port through its analysis of the angular relationships of

the detected portions of those painted radial lines.

[661674] An cmbodiment locates a targeted hvdrogen port by means of radial ridges and/or
grooves respectively embossed upon, and/or etched within, the outer surface of the huli of a
respective targeted WEC device, wherein the radial ndges and/or grooves are oriented so as
to emanate from a hvdrogen port. A sensor that measures pressure, distance (e.g. ultrasonic),
toxture, ote., mounted on, and/or incorporated within, the hose connection ROV detects the
ridges and/or grooves and the respective hose connection ROV controller calculates and/or
estimates the relative coordinates of the targeted hydrogen port through its analysis of the

angular relationships of the detected portions of those nidges and/or grooves,

[381678] Other embodiments utilize other means, methods, mechanisms, technigues,
structures, configurations, adaptations, optical pattems, structural patterns, acoustic pattems,
electrical pattems, magnetic patterns, or other targeting features, to assist, facilitate, help,
guide, and/or draw, hose connection ROVs to their respective hyvdrogen ports. All such
cuiding features, and their methods of utilization, are incladed within the scope of the present

disclosure.

[681676] FIG. 309 shows a perapective view of the same hose connection ROV 4103 of an
embodiment of the present disclosure that 1s llustrated in FIG. 308, The hose connection
ROV is operably connected to a hydrogen transfer hose 4104 (which is connected to a
hydrogen vessel). Each ommi~-divectional wheel 4168 15 activated, energized, driven,
propelied, and/or actuated, by a respective bidirectional motor 4172, Through its adjustment
of the rate and direction of rotation of select omni-directional wheels, the hose connection
ROV controlier (positioned on the respective hydrogen vessel) is able to move the hose
connection ROV 1n any lateral (1.e. circumferential or tangential} direction over the hull of a

WEC device in search of the respective hydrogen port. The hose connection ROV remains
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moveably attached to the hull of a WEC device by the magnetie field generated by six

clectromagnets, e.g., 4173,

16681677] The clectromagnets 4173 and the omni-directional wheels 4168 {and onni-
directional wheel motors 4168) are attached to a shock-absorbing suspension stage 4174. And
the suspension stage is connected to the six radially-oriented struts, e.g., 4171, by twelve

shock-absorbing springs 4175, two springs per radial strut.

[B81678] After the hose comnection ROV 4103 contacts the outer huli of a WEC device, the
electromagnets 4173 are energized to a first ficld strength and/or o a first magnetic
attachment strength, by a first current and a first voltage transmitied to the hose connection
ROV and its clectromagnets by a conductor within the respective hydrogen transfer hose,
wherein the first field strength and/or the first magnetic attachment strength is strong enough
to hold the hose connection ROV against the hull, so as to provide ample traction to oot

directional wheels 4168, enabling the ROV to move about the hull’s outer surface.

[681679] Aftier the hose connection ROV 4103 is positioned above the hvdrogen port of a
WEC device, the hose connection ROV controller (not shown) extends female dry disconnect
4177, which, as a result, physically connects with the male dry disconnect (4159 in FIG. 306)
over which 1t is positioned. The physical connection of the fernale and male dry disconnects
fluidly connects the hydrogen transfer hose 4104 of the respective hydrogen vessel (4102 in
FIG. 294) and hose connection ROV (4103 1 FIG. 294) to the hydrogen effluent pipe (4156
i FIG. 304} of the respective WEC device.

[601680} After a hyvdrogen vessel has retrieved a satficient amount of hyvdrogen gas from a
WEC device, the hvdrogen vessel’s hose connection ROV de-energizes is clectromaguets
and actuates and/or energizes its thrusters so as to facilitate 1ts retum to, and/or retneval by,

its respective hydrogen vessel {e.g. by retraction of its hose onto the hydrogen vessel's drum).

[601681] An embodiment of the present disclosare incorporates, inclades, comprises, andfor
atilizes, a hose connection ROV that meorporates, includes, comprises, and/or utilizes,

permancnt magnets to facilitate its attachment to a WEC device hull.

[601682] An embodiment of the present disclosure incorporates, mehudes, compnises, and/or
utilizes, a hose connection ROV that meorporates, inchudes, comprises, and/or utihizes, ifs

thrusters to push itself against a WEC device hull with enough force to hold it there while it
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laterally moves in search of a hydrogen port, and then to hold it firmly in place when its
ommni-directional wheels are retracted such that the shock-absorbing stage it pressed directly

against the WEC device hull.

[601683] An cmbodiment of the present disclosure incorporates, mehudes, compnses, and/or
utilizes, a hose connection ROV that meorporates, inchudes, comprises, and/or utihizes,
solenoid driven and/or actuated pedestals to facilitate its attachment to a WEC device hull,

¢.g., by lifting the ommi-directional wheels away from the WEC device hull.

1361684] An embodiment of the present disclosure incorporates, mehudes, comprises, and/or
utilizes, a hose connection ROV that incorporates, includes, comprises, and/or utilizes, omui-
directional wheels mounted to retractable platforms and/or stages so that when the hose
connection ROV 1s positioned above a WEC device’s hydrogen port, the ommi-directional
wheels may be retracted to a distance, and/or clearance, that precludes their ability to
facilitate the lateral movement of the hose connection ROV across the surface of the WEC

device hull.

[601685] An embodiment of the present disclosure incorporates, includes, comprises, and/or
utihizes, a hose connection ROV that incorporates, mehades, comprises, and/or atilizes, ommni-

duectional wheels having brakes.

1061686 Other embodiments of the present disclosure incorporate, include, comprise, and/or
utihize, hose connection ROVs that incorporate, include, compnse, and/or utilize, other and/or
alternate means, methods, mechamisms, devices, components, systems, apparati, and/or
techniques to hold those hose connection ROVs against their target WEC device hulls while
moving in scarch of a hydrogen port, and/or altemate means, methods, mechamsms, devices,
components, systems, apparati, and/or techniques to fixedly and/or firmly hold those hose
connection ROVs against their target WEC device hulls when they are positioned above their

target hydrogen poris.

(601687} An embodiment of the present disclosure incorporates, includes, comprises, and/or
utilizes, a hose connection ROV that incorporates, includes, comprises, and/or utilizes, jets of
pressurized water dispensed and/or released from valved nozzles, with a portion of the
pressurized water being supplied by the hydrogen vessel and transmitted to the hose
connection ROV via one or more thuid channels incorporated within the respective hydrogen

transfer hose. By regulating, adjusting, controlling, altering, and/or changing, the degrees to
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which indivichal water jets configured and/or oriented so as to provide a forward thrust
obstruct the flow of pressurized water through them, the respective hose connection ROV can
suide the hose connection ROV to a WEC device and 1ts respective hydrogen port. Similarly,
by reguiating, adjusting, controlling, altering, and/or changing, the degrees to which
individual water jets configured and/or oriented so as to provide a lateral thrusts obstract the
flow of pressurized water through them, the respective hose connection ROV can guide the
hose connection ROV laterally across the outer surface of a WEC device m order to position

it above a respective hydrogen port.

[361688] An embodiment of the present disclosure incorporates, imchudes, compnses, and/or
utifizes, a hose connection ROV that incorporates, includes, comprises, and/or utilizes, omai-
directional roller balls actuated and/or driven by orthogonal sets of motor-driven frictional
roliers so as to provide the Iateral movements necessary and sufficient to position the

respective hose connection ROV above a respective hydrogen port,

[3616891 An embodiment of the present disclosure mcorporates, mchudes, comprnses, and/or
utifizes, a hose connection ROV that is controlled by an awtonomous systent positioned
within the central connection apparatus 4170 and encrgized by electrical power supphied by
the respective hydrogen vessel through an electrical conductor within the respective hvdrogen

transfer hose.

[361698] An embodiment of the present disclosure mcorporates, mchudes, comprnises, and/or
utilizes, a hose connection ROV that is controlled by an autonomous system positioned on

and/or in a respective hydrogen vessel.

[601691] An embodiment of the present disclosure incorporates, includes, comprises, and/or
utilizes, a hose connection ROV that 1s controlled by an autonomous syster positioned on
and/or in a respective targeted WEC device, with the control signals being relayed to the
hydrogen vessel by radio, and then to a hose connection ROV controller on and/or in that
hydrogen vessel, and/or to a hose commection ROV controller positioned within the respective
hose connection ROV through a relaying of control signals from the respective hyvdrogen
vessel to the respective hose connection ROV through an electrical and/or optical conductor

within the respective hydrogen transfer hose.
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[601692] An embodiment of the present disclosure incorporates, inclades, comprises, andfor
utihizes, a hose connection ROV that is controlled by a person aboard a respective hydrogen

vessel.

1681693] An embodument of the present disclosure incorporates, includes, comprises, and/or
utilizes, a hose connection ROV that 1s remotely controlled by a human operator located far
from the respective WEC device and hydrogen vessel through signals exchanged by the

operator’s control station with the hvdrogen vessel and/or the WEC device .

[3681654] FIG. 310 shows a perspective view of the same hose connection ROV 4103
itlustrated wm FIGS. 308 and 309, Each thruster 4166 incorporates, includes, comprises, and/or
atihizes, 8 propeller 4176 the rotation of which generates thrust (either forward or backward

depending upon the dirgction in which the respective propeller is rotated).

[381695] After successfully positioning itseif above a hydrogen port, the female dry
disconnect 4177 is extended through an aperture at the center of the shock-absorbing
suspension stage 4174 thereby tending 0 engage and comnect 1o the corresponding and/or

complementary male dry disconnect of the respective hydrogen port.

[081696] FIG. 311 shows a side view of the same hose connection ROV 4103 1Hustrated in
FIGS. 308-310. Contact with the ludl of a WEC device 1s limited to the omni-directional
wheels 4168, cven when the hose connection ROV is forced against an outer surface of a
respective WEC device by the moderate and/or strong attractive forces generated by the
clectromagnets of the hose connection ROV, Note that cach ommni-directional wheel extends
further from the respective hose connection ROV’'s hydrogen transfer hose than docs any
other coraponent or part of the hose connection ROV, It is to be understood that the
motorized rotation of said omni~directional wheels by motors {¢.g. 4172} 1s to be electrically

controlied in the manver of Mecanum wheels and other types of omni-directional wheel.

[681697] FIG. 312 shows a forward side view of the same hose connection ROV 4103
iltustrated in FIGS. 308-311. Each of the hose connection ROV's six omuni-directional wheels
are configured and/or aligned so that the axle and/or axis about which cach wheel rotates is
radially-onented with respect to the female dry disconnect 4177 at the center of the hose
conmection ROV, In other words, cach wheel rotates in a plane 4178 that is tangential to the
hose connection ROV and/or to the longitudinal axis of its attached hyvdrogen transter hose

{not visibie}.
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[601698] Through a combination of forward and backward rotations, the six omni-directional
wheels of the hose connection ROV are able to move the hose connection ROV n any lateral
durection across the outer bull surface of a WEC device. The flexsbility of movement afforded
a hose connection ROV by a phurality of ommi-directional wheels facilitates the ability of a
hose connection ROV controller to move a respective hose connection ROV o a position

above and/or over a hydrogen port.

[081699] FIG. 313 shows a back, and/or hyvdrogen-transfer-hose-side, view of the same hose

cormection ROV 4103 illustrated i FIGS. 308-312.

661700 FIG. 314 shows a hydrogen vessel 4102 of an embodiment of the present disclosure
dispensing and/or transferring hydrogen gas to an encrgy consumer which in this case is a
bulk transport ship 4179, Both the hvdrogen vessel and the bulk {ransport ship are floating at
an upper surface of a body of water 4101 The hydrogen vessel has released its hose
connection ROV 4103 which has propelied usclf to the ship, pulling 1ts attached hydrogen
transfer hose 4104 with it. The hose connection ROV has magnetically attached wtself to the
hull of the ship and the respective hose connection ROV controller has controlied the hose
connection ROV s omni-directional wheels so as to position the bose connection ROV over a
complementary and/or compatible hydrogen port (not visible beneath the hose connection

ROV} embedded within the hull of the ship.

[361761 ] In this case, instead of using the hydrogen transfer hose 4104 to draw hydrogen gas
to itself, the hydrogen vessel 4102 is now using it to transfer hydrogen gas from its onboard
pressurized hydrogen storage tanks 4108 to the ship {e.g., to 1ts onboard pressurized hydrogen
tanks}. After the transfer of hvdrogen gas 1s complete, the hose connection ROV 4103
detaches from the hull of the ship and is pulled back to the hydrogen vessel. And, after its
refucling with hvdrogen from the hydrogen vessel, the bulk carrier ship 4179 uses a portion
of the hydrogen gas received from the hvdrogen vessel to energize its propulsion system

{e.g., with a fuel cell and electric motor) and cnuise to another location {e.g., a port where it

will offload its cargo).

{601 762] FIG. 315 shows a hydrogen vessel 4102 of an embodiment of the present disclosure
dispensing and/or transferring hydrogen gas to an coergy consumer which in thiscasc is a

p=

sutbmaring 4180 (and/or an AUY or UUV). The hvdrogen vessel 1s floating at an upper
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surface of a body of water 4101, While the submarine is floating and/or moving within that

body of water, and nominally below iis surface 4101,

1661783] The hydrogen vessel 4102 has released its hose connection ROV 4103 which has
propelied itself down to the submanne 4180, pulling its attached hvdrogen transfer hose 4104
with 1t. The hose connection ROV has magnetically attached itself to the hull of the
submarine and the respective hose connection ROV controller has controlled the hose
connection ROV s ommni~directional wheels so as to position the hose connection ROV over a
complementary and/or compatible hvdrogen port (not visible beneath the hose connection

ROV)Y embedded within the hull of the submarine.

{601 784 The hvdrogen vessel 4102 uses its hydrogen transfer hose 4104 to transfer
hydrogen gas from its onboard pressarized hydrogen storage tanks 4108 to the submarine
{c.g., to its onboard and/or inboard pressurized hydrogen tanks). After the transfer of
hydrogen gas 1s complete, the hose connection ROV 4103 detaches from the hull of the
submarine and is pulled back to the hydrogen vessel. And, after its refueling with hydrogen
from the hydrogen vessel, the submarine 4180 uses a portion of the hydrogen gas received
from the hydrogen vessel to energize its propulsion systern {¢.g., with a fuel cell and clectnic

motor) and cruise to another location within the body of water 4101,

[381765] FIG. 316 shows a hydrogen vessel 4102 of an embodiment of the present
disclosure, floating at an upper surface of a body of water 4101, and dispensing and/or
transferring hydrogen gas to an energy consumer which in this case is an autonomous
unmanued acrial vehicle 4181 (UAV). This hvdrogen vessel 1s equipped, fitted, configured,
and/or adapted, with a UAV landing and recharging platform 4132, The floor 4183 of the
recharging platform is adapted to fhudly connect to a pair of pressurized hydrogen storage
tanks 4184 within, on and/or inthe UAV, and to refill those tanks with pressurized hydrogen

gas drawn from the hydrogen storage tanks 4108 of the hydrogen vessel.

[681786] FIG. 317 shows a hydrogen vessel 4102 of an embodiment of the present
disclosure, floating at an upper surface of a body of water 4101, and dispensing and/or
transferring bydrogen gas to an encrgy consumer via a submerged receiving hose 4183, tube,
pipe, and/or channel. For example, the energy consumer might be a nearshore power utihity

that stores the hvdrogen gas received via hose 4185 mn onshore pressurized hydrogen storage
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tanks, and then uses that hydrogen gas to energize fuel cells and produce electrical power

which is directed and/or transmitted into a terrestrial power grid.

1661787] When the hydrogen vessel 4102 arrives at a posttion over and/or adjacent 1o a
floating submecrged connection dongle 4186, 1t releases s hose connection ROV 4103 which
propels itself to the connection dongle, attaches o one of its four nomunally vertical surfaces,
and uses its lateral locomotion capabilities to locate and position tiself over the male dry

connector of a connection-compatible and/or complementary hyvdrogen port, e.g., 4187,

1361768} In the ilfustration of FIG. 317, the hose connection ROV 4103 of the hvdrogen
vessel 4102 has positioned itself over, and connected its extendable female dry connector to,
an underlyving hydrogen port {(not visible) on the side of the connection dongie 4186 facing
the hydrogen vessel. After secunng a fhud connection to the submerged connection dongle
4186, the hvdrogen vessel releases and/or pumps hvdrogen gas through its hvdrogen transfer

hose 4104 and into the dongle receiving hose 4188 by way of the dongle 4186,

1681789 The bydrogen gas released and/or pumped o the dongle recetving hose 4188
flows through a channel within a dongle anchoring base 4189 resting upon a scafloor 4190 to
therethrough flow into the submerged receiving hose 4185 and therethrough to the energy

consumer at the distal end of the submerged receiving hose.

[061710] FIG. 3128 shows a hydrogen vessel 4102 of an embodiment of the present
disclosure, floating at an upper surface of a bodv of water 4101 adjacent to a landing, pier,
dock, and/or shore facility 4191, e.g., where the height of the surface of the body of water

4101 above the seafloor 4192 is relatively small, and/or the water is relatively shaliow.

[361711] After being moored (o the shore faciiity 4191, a shore-based hydrogen transfer hose
4193 is used {c.g. manually connected to the ship by a dockworker) to fhudly connect the
pressurized hvdrogen storage tanks 4108 on the hydrogen vessel to a purnp and/or mterface
connector 4194 which then directs the received hydrogen gas mnto an onshore pressurized
hydrogen storage tank 4195, The hvdrogen gas stored within the onshore storage tank 4195 is
then pumped via above- and/or below-ground pipes to encrgy consumers, including, but not

limited to, residential homes, automobile refuchng stations, and industrial facilities.

(661712} FIG. 319 shows a top-down vigw of an embodiment of the present disclosure

comprising a hydrogen vessel 4102 fhudly connected to a hvdrogen-producing wave energy
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converier {WEC) by a hydrogen transfer hose 4104 and its attached hose connection ROV
4103, This figure is similar to FIG. 293, except that the WEC 1s shown very near to the
hydrogen vessel n order to facilitate the description and explanation of the transfer of
hvdrogen from the WEC to the hvdrogen vessel, and the transfer of freshwater from the
hydrogen vessel to the WEC. In practice and/or normal operations, it would be unwise to
attempt such a transfer of hydrogen or water when a hvdrogen vessel and WEC are so near to

one another as this may result in a collision.

[381713] FIG. 320 shows a side sectional view of an embodiment of the present disclosure
comprising a hydrogen vessel 4102 fluidly conmected to a hydrogen-producing wave energy
converter (WEC) by a hydrogen transfer hose 4104 and its attached hose connection ROV
4103, The scctioned crabodiment of the hydrogen-producing WEC device of FIG. 304 1s
identical to the embodiments of the hydrogen-producing WEC device illustrated m FIGS, 293
and 319, and wherein the vertical section plane is specified m FIG. 319 with the scction taken

across lme 30-30,

[661714] A method for manufacturing hyvdrogen at sea is disclosed wherein a hydrogen-
producing WEC device 4106 is deployed and/or operated in the ocean and, n response o
wave action and s energizing of an mtemal electrolyzer, produces and accumulates
hydrogen gas 4148 within its hydrogen reservoir 4145, In the depicted embodiment, WEC
device 4100 mcludes an intemal water reservoir 4132 and a constricted water tube 4118
configured to inject water at high pressure to the internal water reservoir when the WEC
device moves in waves. During operation of the WEC device, water flows from said reservoir
via a turbine to generate clectricity to power said internal clectrolyzer. A hydrogen vessel
4102 of the present disclosure is steered to visit the WEC device and operated to connect to
the WEC device via ifs hose connection ROV 4103, and the hydrogen transfer hose 4104
attached thercto. After connecting to the WEC device, the hydrogen vessel is operated o
engage and/or actuate a compressor and/or purap on board the hydrogen vessel soasto pull a
portion of the compressed hvdrogen gas 4148, stored within the WEC device, to the hydrogen
vessel and thereafter to push that retrieved and/or suctioned hydrogen gas into one or more of
the plurality of pressurized hydrogen storage tanks, e.g., 4108, on the hydrogen vessel. After
the transfer of hyvdrogen gas from the WEC device 4100 to the hydrogen vessel 4102 18
compiete, the hydrogen vessel 1s operated to activate a water pump and thereby pump water

from a reservoir of freshwater on board the hydrogen vessel to and into the hydrogen
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reservoir 4143 within the WEC device, thereby replenishing its reservoir of freshwater with
which it may continue to electrolyze water and produce additional portions of hvdrogen gas
4148 {n an alternate embodiment, the WEC device contains a reservoir of alkaline water
used for electrolysis. In an alternate embodiment, the WEC device containg a reservoir of

brine used for electrolysis.

{601 715] After completing the transfer of a sufficient volume of freshwater to the WEC
device, the water pumyp is turbed off, the hyvdrogen transter hose 4104 is retracted and
rewound around the hydrogen transfer hose drum 4109, with the retraction of the hvdrogen
transfer hose being facilitated by the complementary thrust and steering provided by the hose

connection ROV 4103,

[601718] In greater detail, a hydrogen-producing WEC device 4100 of the present disclosure
is operated on a surface of a bodv of water and moves up and down 1n response 1o waves
passing across the surface 4101 of a body of water on which the WEC device floats. As it
moves and/or oscillates vertically water 4129 entrained within the water tube 4118 of the
WEC device moves up and down. Gecasionally and/or periodically the water 4129 within the
water tube moves upward within the water tube with enough speed and/or momentum such
that when it encounters and/or enters the constricted portion of the water tube, 1t is
sufficiently accelerated upward so that a portion of that accelerated water is gjected from the
upper mouth 4145 of the water tube, thereby entering the first water reservoir 4132 of the

WEC device.

[681717] As a result of a pressurized pocket of air 4136 trapped within the hollow buoy 4117
with the water 4132 of the first water reservoitr, the pressure of the water 4132 within the first
watcr reservoir amplifics and/or increases the effective head pressure of that water with
respect to the water 4101 ouwtside the WEC device. Therefore, water 4132 flowing unto and
out of the effluent aperture, port, pipe, and/or channel 4105 of the WEC device transfers a
substantial amount of energy to the water tarbine 4138 positioned within that effluent pipe.
As a result of effluent-induced rotations of the water turbine, an operably connected generator

4140 produces electrical power.

[B01718] A portion of the clectrical power produced by the generator 4140 of the WEC
device is used to energize an electrolyzer 4142 which therefore electrolyzes freshwater within

the hydrogen reservoir 41435 of the WEC device resulting in the production of hydrogen gas
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that tends to collect in a pocket at an upper end of the hydrogen reservoir. Since the hydrogen
reservolr 1s nominally sealed, the production of each new portion of hydrogen gas tends to
mnerease the pressure of the hydrogen gas 4148 trapped at the top of the bydrogen reservotr.
Though the production of hydrogen gas results from the dissolution of water molecules which
tends to reduce the volume of water within the hydrogen reservoir over tune, the gaseous
nature of the hvdrogen gas produced tends to result in a substantial amount of pressure within

the gas so produced.

[381719] An embodiment of the present disclosure comprnises a hvdrogen reservoir and
electrolyzer designed and intended to produce and trap hydrogen gas at a pressure that ranges
from 1 bar to a maxinuum of 30 bar and/or 3,000 kPa. Other embodiments comprise, include,
incorporate, and/or utilize hydrogen rescrvoirs and electrolyzers designed and intended to
produce and trap hvdrogen gas at different ranges of pressure, including, but not imited to,
those producing and trapping hydrogen gas up to maximal pressures of 10 bar, 20 bar, 40

bar, 30 bar, 70 bar, 90 bar, 100 bar, 120 bar, 1530 bar, 170 bar, and 200 bar.

16617284 In the absence of a removal of produced and accumulated hydrogen gas, and a
replenishing of freshwater amenable to electrolvsis, a WEC device of the present disclosure
would be required to cease its production of hydrogen gas, thereby using all or most of the
fluid energy {¢.g. pressurized water} within its first water reservoir solely for propuision as
cffluent {c.g. from which hittle if any energy has been removed by a resistive water turbing).
Therefore, 1t 15 a nominal element of the present hvdrogen production and distribution
method that a hydrogen vessel 18 commanded, operated, stecred, and/or ptloted to visit said
WEC device and a substantial portion of the latier’s accumulated hvdrogen gas 1s transterred
to said hydrogen vessel, trom which g portion of freshwater sufficient to support addifional

clectrolysis is transferred to said WEC device.

[081721] When a WEC device is either storing a volume of hydrogen gas at the maximal
volumetric capacity and pressure supported by, and/or characteristic of, the WEC device, or
when a WEC device is expected to reach such a maxumal quantity and pressure of hvdrogen
gas n the near future, the WEC device issues a signal 4196 from ifs antenna 4122 mdicating
and/or encoding its need for a hydrogen vessel, its geospatial coordinates, its direction and
speed (and/or anticipated course), and the time at which it expects to have exhausted its
capacity to produce and/or store additional hydrogen gas. The signal 4196 may be directed to

a satellite and therethrough to a remote command and control station (not shown}.
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[601722] The remote command and control station may respond o such a signal by
scheduling a visit to the WEC deviee by a hydrogen vessel. The remote command and control
station may transout {¢.g. via satellite) to the selected hyvdrogen vessel a signal indicating
and/or encoding the time and geospatial coordinates at which it should rendezvous with the
WEC device, as well as the amount of hydrogen gas it may expect to offload from the WEC
device, and the amount of freshwater that the WEC device requires and which it may expect

1o transfer to the WEC device.

381 723] The remote command and control station may further respond to such a signal by
transmitting {(e.g. via satellite) to the WEC device a signal indicating and/or encoding the
frequency on which it may directly contact the hydrogen vessel assigned to meet it, as well as
the time and geospatial coordinates at which 1t should expect to rendezvous with the

hydrogen vessel.

[381724] In an alternate embodiment of the present disclosure, rather than a remote command
and control station coordinating the activitics of a plurality of WEC devices and hyvdrogen
vessels, each WEC device broadeasts its geospatial coordinates, its direction and speed, and
its readiness to have its accumulated supply of hvdrogen gas officaded on a frequency
common o one or more hvdrogen vessels, and those hydrogen vessels act directly to
determine mdividually or as a group which hydrogen vessel will rendezvous with a WEC

device, as well as when and where such a rendezvous will occur.

1661725] When a hydrogen vessel 4102 approaches the presumed location of a WEC device
4100 1t transmuits a signal to the WEC device to request from the WEC device 1ts current
geospatial location and directional orientation, as well as to inform it of the current geospatial
location, course, and speed, of the hydrogen vessel, As the hydrogen vessel approaches the
WEC device, the hvdrogen vessel and the WEC device periodically exchange signals
nforming each other of their current positions, directions, and speeds. And, when on 1ts final
approach to a WEC device, a hydrogen vessel will transnnt to the WEC deviee a signal
cucoding a request for the WEC device to assume and maintain a particular directional
onentation which will place its hydrogen port 4123 in a favorable orientation with respect to

the stem of the hvdrogen vessel.

[361726] The hydrogen vessel 4102 mancuvers itself so that its stern end 1s proxamal to, and

positioned towards, the respective WEC device 4100, The hvdrogen vessel then releases its
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hose connection ROV 4103 from the vessel while also releasing the hydrogen transfer hose
dram 4109 so that 1t 1s free to unwind and thereby dispense, feed out, extend, and/or deploy.
the hydrogen transfer bose 41904 wound about ¢t. The hose connection ROV 4103 uses 1ts
thrasters (4166 in FIG. 308} to pull the attached hydrogen transfer hose 4104 toward the
WEC device, and to eventually attach to the hull 4117 of the WEC device using its

clectromagnets 4173,

[B81727) An embodsment of the present disclosure incorporates, inchudes, and/or utilizes, a
hose connection ROV 4103 whose thrusters, electromagnets, and other components are
controlied autonomously by a computational control system (not shown) embedded within
and/or on the hose connection ROV, The ROV s autonomous control system is provided
information and/or data regarding the relative posttion of the respective WEC device, and the
relative position of the hose connection ROV {e.g. as determined by the length of hydrogen
transfer hose 4104 deploved, and visual tracking data obtained from video systems and/or
cameras on board the hydrogen vessel) m order to facilitate s localization, discovery, and/or

targeting of the WEC device, and the eventual union of the ROV with the WEC device.

[681728] An embodiment of the present disclosure incorporates, mnclades, and/or utilizes, a
hose connection ROV 4103 whose thrusters, electromagnets, and other components are
controlled avtonomously by a computational control sysiem {not shown} embedded within
and/or on the hydrogen vessel 4102, The hydrogen vessel’s autonomous ROV control system
1s provided information and/or data regarding the relative position of the respective WEC
deviee, and the relative position of the hose connection ROV {e.g. as determined by the
length of hydrogen transfer hose 4104 deploved, and visual tracking data obtamed from video
systems and/or cameras on board the hydrogen vessel} m order to facilitate its localization,
discovery, and/or targeting of the WEC device, and the eventual union of the ROV with the

WEC device.

[381729] An embodiment of the present disclosure incorporates, inchudes, and/or atihizes, a
hose connection ROV 4103 whose thrusters, clectromaguoets, and other components are
controlled autonomously by a computational control sysiem (not shown) embedded within
and/or on the WEC deviee 4100, The WEC device’s autonomous ROV control system is
provided {e.g. by encoded radic signals) mformation and/or data regarding the relative
posttion of the respective WEC device, and the relative position of the hose connection ROV

{e.g. as determined by the length of hvdrogen transfer hose 4104 deploved, and visual
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tracking data obtained from video systems and/or cameras on board the hydrogen vessel} in
order to facilitate 1ts localization, discovery, and/or targeting of the WEC device, and the

eventual union of the ROV with the WEC device.

[661730] An cmbodiment of the present disclosure incorporates, mehudes, and/or utilizes, a
hose connection ROV 4103 whose thrusters, electromagnets, and other components are
controlled by a human operator on board the hydrogen vessel 4102, The human operator is
able to utilize information and/or data regarding the relative posttions of the respective WEC
device and the the hose connection ROV to assist ham or her in directing the ROV {0 the

WEL device.

[681731] An embodiment of the present disclosare incorporates, inclades, and/or utilizes, a
hose connection ROV 4103 whose thrusters, eleciromagnets, and other components arg
controlled by a human operator located at a remote command and control station, and linked
to the sensors and/or cameras on board the WEC device, the ROV, and the hvdrogen vessel,
as well as being linked to the thrusters, electromagnets, and other components of the ROV by
radio and/or satellite signals exchanged between the remote command and control station and

the WEC device, the ROV, and the hydrogen vessel.

601732} An embodmment of the present disclosure incorporates, includes, and/or utilizes, a
hose connection ROV 4103 that incorporates, mneludes, and/or utihizes, an acoustic transducer
{speaker) that emits periodic bursts of sound at one or more specific frequencies. Each WEC
device in this embodiment containg an array of microphones. The differcnces between the
fimes at which the ROV emits acoustic pulses {as known to the buman and/or autonomous
controller of the ROV) and the times at which each microphone on the WEC device detects
those pulses allows the human and/or avtonomous controlier of the ROV to determine with
some degree of accuracy the position of the ROV with respect to the WEC device and
facihitates the direction and/or steering of the ROV toward the WEC device, and, in

particular, toward the WEC device’s hydrogen port 4123,

[681733] An embodiment of the present disclosurg incorporates, includes, and/or utilizes, a
WEC device 4100 that incorporates, includes, and/or utilizes, one or more acoustic
transducers (speakers) that cout penodic bursts of sound at one or more specific frequencies.
Hach hose connection ROV 4103 in this embodiment contains at least one nucrophone with

which it can detect the acoustic pulses emitted by the WEC device. The differences between
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the times at which the ROV detects the acoustic pulses emitted by the WEC device (as known
o the human and/or autonomous countrolicr of the ROV via encoded radio signals transmitted
by the WEC device) and the times at which the nucrophone on the WEC device detects each
of those WEC-device-location-speeific pulses allows the homan and/or autonomons
controlier of the ROV to determine with some degree of accuracy the position of the ROV
with respect to the WEC device and faciiates the durection and/or steering of the ROV

toward the WEC device, and, m particular, toward the WEC device’s hydrogen port 4123

081 734] Similarly, an embodiment of the present disclosure meorporates, mclades, and/or
utilizes, a WEC device 4100 and a hose comnection ROV 4103, 1o which one of the WEC
device and hose connection ROV incorporates, includes, and/or vtilizes, acoustic transducers,
and the other of the WEC device and hose connection ROV mcorporates, includes, and/or
utilizes, one or more microphones, so that periodic and/or continuous acoustic signals {e.g.,
frequeney-specific, volume-specific, and/or modulation-specific acoustic signals) emitted,
produced, and/or 1ssued, by one and detected by the other facilitate the movements of the

hose connection ROV toward the hydrogen port 4123 of the WEC device.

1601 735] An embodiment of the present disclosure mcorporates, mclades, and/or utilizes, a
hydrogen vessel that incorporates, includes, and/or atilizes, two or more hose connection
ROVs 4103, and corresponding hydrogen transter hoses 4104, enabling it to connectto a
single WEC device 4100 at two or more hvdrogen poris 4123, to connect to two or more
WEC devices at the same time, and/or to remain operational even m the event that a first hose

connection ROV and/or its attached hvdrogen transfer hose fails and/or becomes moperable.

[681736] An embodiment of the present disclosurg incorporates, includes, and/or utilizes, a
hose connection ROV 4123 that uses thrust produced by its thrusters 4166 (¢.g. the same
thrust that the ROV uses to propel itself from its respective hydrogen vessel to a WEC
device) to hold stself against submerged portions of the hull of a WEC device mstead of, or in

addition to, electromagnets 4173.

[B81737} After its attachment to the hull 4117 of a WEC device, the hose conngction ROV
4103 moves across the hull using its omni-directional wheels 4168 while maintaining a
translatable conmection to the hull using its clectromagnets 4173 (and/or using thrust
produced by ifs thrusters 4166). The ROV moves across the hull of a WEC device in order to
find, and anti} it finds the hydrogen port 4123 of the WEC device. The ROV positions sl
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and 1ts fomnale dry disconnect 4177 connector directly over the male dry disconnect connector
of the WEC device’s hydrogen port. When property positioned over a hydrogen port, the
controller of the ROV (whether human or autonomous) activates and/or actuates the a linecar
actuator (not shown) thereby causing the female dry disconnect of the ROV to be extended
through the aperture at the center of the shock-absorbing suspension stage 4174 of the ROV,
and thereby engaging and/or connecting the female dry disconnect of the ROV 1o the

complementary male dry disconnect of the hydrogen port of the WEC device.

{081 738] Dunng the mterconnection of a hydrogen vessel with a WEC device, the hydrogen
vessel uses its forward 4114 and 4115 and transverse (through-hull) thrusters 4112, 4113, and
4116, to maintain an approximately constant distance from, and orientation with respect to,
the WEC device. Stmilarly, the WEC devices uses its tuwrbime efflucnt 4137, and its radder
4106, to maintain an approximately constant distance from, and onentation with respect to,
the hydrogen vessel. The hydrogen vessel and WEC device coordinate their station-keeping

maneuvers through an exchange of encoded radio transoussions 4196 and 4197,

[6681739] After its connection of the WEC devices male and the hose connection ROV’s
4103 female dry disconnects to form a flnd connection between the hydrogen vessel 4102
and the WEC device’s hyvdrogen reservoir 4145, the hydrogen vessel transmits 4197 an
encoded signal to the WEC device requesting that it open its hydrogen-release valve 4157
thereby fluidly connecting the pressurized hydrogen gas 4148 within the hydrogen reservoir

to the WEC device’s hvdrogen effluent pipe 4156,

[681748] In preparation for a receipt of a portion of pressunzed hydrogen gas from the WEC
device 4100, the hydrogen vessel 4162 closes its hydrogen pump valve 4198 and opens its
water pump valve 4199. The pressurized hydrogen gas 4148 is no able to forcefully push its
way from the hydrogen reservoir 4145, through the hydrogen cffluent pipe 4156, through the
hydrogen transfer hose 4104, and into the hydrogen mtake pipe 4200. Due to a prior transfer
of freshwater to a different WEC device, there may be a quantity of freshwater within the
hydrogen transfer hose at the tirae that the bvdrogen gas begins pushing its way through the
various hoses, valves, and pipes on its way to the hydrogen vessel. Therefore, the water pump
valve 4199 has been opened and the initial inflyx of floid from and/or through the hydrogen
intake pipe 4200 which may be largely or entirely water is directed through the water pump
4201, and through the water pump intake pipe 4202, uto the hydrogen vessel’s water

reservoir 4203 where any water will be returned to the water reservoir, and any hydrogen gas
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will be added to the pocket of hyvdrogen gas 4203 above the water 4204 (thereby tending to

pressurize the contents of the water reservoir 4203).

1681741] When a sensor (not shown) within and/or connected to the hydrogen intake pipe
4200 determines that no more water is flowing into the water reservotr, the hydrogen-vessel
controller {not shown} closes the water pump valve 4199 and opens the hydrogen pump valve
4193, At this point, the pressure of the hydrogen gas 4203 within the water reservoir 4204

should equal the pressure of the hvdrogen gas originating from the WEC device.

1361742 After opening the hydrogen pump valve, the hydrogen-vessel controller allows
pressurized hydrogen gas 4148 from the hydrogen rescrvoir 4143 of the WEC device to flow
passively through the hydrogen pump 4205, and through the hydrogen pump effluent pipe
4206, bemng drtven by the greater pressure of that hyvdrogen gas than the pressure of the

hydrogen gas already stored within the hydrogen storage tanks 4108 of the hvdrogen vessel.

1361743} Because the evacuation of water from the hydrogen transfer hose 4104 may not
have been complete before the pressure of the contents of the water reservoir 4203/4204
cquilibrated with the pressure of the hydrogen gas flowing from the WEC device to the
hydrogen vessel, there may still be water within that hydrogen transfer hose, and a portion of
that water mayv be transferred into the hydrogen storage tanks 4108 of the hydrogen vessel.
And, followmg the offloading of hvdrogen gas from the hydrogen storage tanks to a
customer, any water present in the hydrogen storage tanks 1s purged by and/or through tank-

specific valves {not shown} which arc opened by the hydrogen-vessel controlier.

681744} When a sensor {(not shown} within and/or connected to the hydrogen intake pipe
4200 determines that the rate at which hydrogen gas is passively flowing into the hydrogen
storage tanks 4108 of the hvdrogen vessel 4102 reaches or falls below a threshold volumetric
flow rate, the bydrogen-vessel controller {not shown) activates and/or actuates the hydroge
pump 4205 thereby sucking, and/or drawing in by partial vacuum, additional bydrogen gas
from the hydrogen intake pipe 4200 and the hvdrogen reservoir 4145 to which it 1 ultimately
connected. The hydrogen gas drawn in by the hydrogen pump 4205 1s driven, by pressare,
into and through the hydrogen pump effluent pipe 4206, and thercthrough into the hydrogen
storage tanks 4108 of the hydrogen vessel.

361745} When a sensor {(not shown) on the WEC device 4100 signals that the pressure of the

hydrogen gas 4148 remaimng within the hydrogen reservoir 4145 has reached, and/or fallen
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below, a threshold pressare, and/or when a sensor {not shown} on the hydrogen vessel 4102
signals that the pressure and/or flow rate of hydrogen gas passing through the hydrogen
intake pipe 4200 has reached, and/or fallen below, a threshold pressure and/or flow rate, then
the hydrogen-vessel controller {not shown} closes the hydrogen pump valve 4198 and opens

the water pump valve 4199,

{661 746] I the depressurized hvdrogen gas remaining within the hydrogen transfer hose
4104 15 of a sufficiently low-pressure {as measured by a sensor not shown} water 4204 within
the water reservoir 4203 will passively flow into the water pump wtake pipe 4202, through
the water pump 4201, the water pamp valve 4199, the hydrogen intake pipe 4200, the
hydrogen transfer hose 4104, the hydrogen port 4123, the hydrogen cffluent pipe 4156, the
hydrogen-release valve 4137, and therethrough enter the hvdrogen reservoir 4145, thereby

replenishing the volome and/or supply of freshwater therein.

681747 If the gas pressure within the hydrogen transter hose 4104 15 too luigh to provide a
sufficiently rapid passive movement, transfer, and/or flow of water 4204 from the hydrogen
vessel’s water reservoir 4203 mto the WEC device’s hydrogen reservoir 41435, then the
hydrogen-vessel controller (not shown) activates and/or actuates the water pump which then
draws water 4204 from the water reservoir 4203 through water pump intake pipe 4202, and
pumps it at an increased pressure into the water purap valve 4199, and into and through the
hydrogen intake pipe 4200 where it then flows wto the hydrogen reservoir 4145 inthe WEC

device.

[681748] When a sensor {not shown} on the WEC device 4100 signals that the volume, mass,
and/or amount, of water within the hvdrogen reservoir 4145 has reached, and/or nisen above,
a threshold fevel, then the WEC device transmits an encoded signal 4196 to the hydrogen

vessel which then turns off the water pump 4201 and closes the water pumyp valve 4199,

1661 749] When the hydrogen-vessel controller (not shown) has tumed off the water pump
4201 and closed the water pump valve 4199, then the controller transmits an encoded signal

4197 to the WEC device which then closes the hydrogen-release valve 4157

681 758] Following the completion of the hvdrogen-officading and water-replenishment
process, and the closing of the valves opened during that process, the hose connection ROV
controlier {not shown} signals the hose connection ROV 4103 to release its maguetic

attachment to the hull 4117 of the WEC device 4100, engage its thrusters in a direction that
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will generate a thrust tending to propel the hose connection ROV toward the hydrogen vessel
4102, thereby accelerating the separation of the hose connection ROV from the WEC device,
and thereby tending to minimize the chance of a wave-induced collision between the

separated hose connection ROV and the WEC device.

(661751} H the hydrogen-vessel controller (not shown) has determined, planed, and/or
scheduled, the removal of hydrogen from another WEC device, then the hydrogen-vessel
controller engages the forward thrusters 4114 and 4116, and the through-hull thrusters 4112-
4113 and 4116 (as needed for steering), in order to move and/or cruise to the geospatial
focation of the next WEC device that it will visit. In this case, where the hydrogen vessel
4102 cnuises away from a WEC device from which it has removed hydrogen, and cruises
toward another WEC device from which it will remove hydrogen, then the hydrogen-vessel
controller does not retrigve, rewind, and/or pull back, the hydrogen transfer hose 4104 prior
o, nor during, the cruising, and instead “drags”™ the deployed hydrogen transfer hose and s
attached hose connection ROV 4103, thereby saving the time and energy required 1o retrieve

them and then redeploy them.

[681752] By contrast, if the hydrogen-vessel controller {(not shown) has deternuned, planed,
and/or scheduled, the transfer of its stored hvdrogen to a customer, recipient, port, ship,
submarine, and/or other vessel, and has thercfore not determined, planed, and/or scheduled,
the removal of hvdrogen from another WEC device, then the hydrogen-~vessel controller
retrieves, rewinds, and/or pulls back, the hyvdrogen transfer hose 4104 by engaging a motor
{not shown} that rotates the hydrogen transfer hose dnum 4109 i a direction that tends io
cause the hydrogen transfor hose to be pulled from the occan 4101, At the pomt that the
hydrogen transfer hose bas been fully retracted and rewound about the hydrogen transfer hose
drum (o the maximum extent characteristic of the nominal operation of the hydrogen vessel
4102), thereby pulling the hose connection ROV 4103 to its nominal position at the stern of
the hydrogen vessel, then the hvdrogen-vessel controller engages the forward thrusters 4114
and 4116, and the through-hull thrusters 4112-4113 and 4116 (as needed for steernng}, m
order to move and/or cruise to the geospatial location of the mtended, designated,
prospective, targeted, and/or specified customer, recipient, port, ship, submarine, and/or other

vessel to which 1t will transfer a portion of its hydrogen.

[681753] While the hydrogen transfor hose 4104 is being retracted and/or retrieved, the hose

connection ROV 4103 attached to s distal end 1s signaled to generate thrust in a manner,
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maode, and/or pattern, which tends to align the hvdrogen transfer hose behind the hydrogen
vessel 4102 and which tends to maintain a teasion in the hydrogen transfer hose, thereby

faciitating the retricval, rewinding, and/or retraction of the hydrogen transfer hose.

1681754] In an embodiment of the present disclosure, the hydrogen-vessel controller (not
shown) causes the hydrogen vessel 4102 to retract its hydrogen transfer hose 4104 and
attached hose connection ROV 4103 following the completion of each transfer of hyvdrogen
and fresh water between the respective hydrogen vessel and a respective WEC device prior to
and/or during 1ts cruising to any new geospatial location, whether that of another WEC
device, or that of a customer, recipient, port, ship, submarine, and/or other vessel, to which it

will transfer a portion of its hydrogen.

[681 7535} Whenever the hvdrogen-vessel controller (not shown) deternnes (€., in response
to a signal from a sensor) that the level, volume, and/or mass of fresh water {e.g. solute-free
water) 4204 stored within the hydrogen vessel’s water reservowr 4203 1s at or below a
threshold level, volume, and/or mass, and the hydrogen vessel 4102 1s not actively engaged in
the transfer of hydrogen from a WEC device or the transfer of freshwater to a WEC device,
then the hvdrogen-vessel controlier activates, operates, actuates, and/or energizes, a

desalination mechamsm, module, and/or device 4207,
3 S

[681756] When activated, operated, and/or energized, the desalination mechanism 4207
draws 4208 water from the body of water 4101 on which the hydrogen vessel 4102 floats into
and through a desalination intake pipe 4209 into the desalination mechanism where ifs salts
and other solutes are removed. The desalinated water produced and/or 1solated by the
desalination mechamsm 1S pumped by the desalination mechamsm through a freshwater pipe
4210 into the hvdrogen vessel’s water reservoir 4203 thereby increasing the level, volume,

and/or mass of fresh water 4203 within that reservoir 4204,

[661757] When the hydrogen-vessel controller (not shown) determines (¢.g. in response to a
signal from a sensor) that the level, volume, and/or mass of fresh water 4204 withun the
hydrogen vessel’s water reserveir 4203 has mereased to or above a threshold level, volume,
and/or mass, or that the hydrogen vessel 4102 is ready to begin the transfer of hydrogen from
a WEC device or the transfer of freshwater to a WEC device, then the hvdrogen-vessel
controller deactivates, and/or de-energizes, the desalination mechanism, module, and/or

device 4207.
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601 758] Concentrated brine and/or other waste products produced by the desalination
mechanism 4207 during its desalination of water is retumed to the body of water 4101 on
which the hydrogen vessel 4102 floats through desalination mtake pipe 4209, The
desalination mechanism of an embodiment of the present disclosure rinses out its store,
cache, and/or tank containing concentrated brine and/or solute solution by rinsing it out with
a portion of the desalinated water 4204 stored 10 the water reservoir 4203 of the respective

hydrogen vessel.

[381759] A hydrogen-vessel controller (not shown) of an embodiment of the present
disclosure preferentially activates, energizes, and operates its respective desahnation
mechanism 4207 while cruising to, from, and/or between WEC devices, rather than while
cruising 1o an infended, designated, prospective, targeted, and/or specitficd customer,
recipient, port, ship, submarnne, and/or other vessel to which 1t will transfer a portion of its

hydrogen.

[3617681 A hydrogen-vessel controller (not shown) of an embodiment of the present
disclosure preferentiaily fills, replenishes, and/or receives its store, cache, and/or supply, of
freshwater from a port facility, ship, and/or other recipient, to which it transfers a portion of

its stored hvdrogen.

{381 751] The clectromic and/or electrical components, modules, mechamisms, and/or parts, of
the hydrogen vessel 4102, as well as the electronic and/or electrical components, modules,
mechanisms, and/or parts, of the hose connection ROV 4103, recetve electrical energy,
and/or power, from a fuel cell 4211 that receives hydrogen from one of the hvdrogen vessel’s
plurality of pressurized hydrogen storage tanks 4108 via a fuel-cell hyvdrogen mtake pipe
4212, The freshwater produced by the fuel cell during and/or as a result of its consemption of
hydrogen is transferred and/or added to the hvdrogen vessel’s water reservoir 4203 by a

pump and a pipe not shown,

[681762] Electromc and/or clectrical components, modules, mechamisms, and/or parts, of the
hydrogen vessel 4102 that receive and/or draw ¢lectrical energy and/or power from the fuel
cell 4211 include, but are not limited to: the hydrogen pump 4205 (via electrical conductor,
wire, and/or cable 4213); the water pump 4201 and the desalmation mechanism 4207 (via
electrical conductor, wire, and/or cable 4214); the stern through-hull thruster 4116 (via

electrical conductor, wire, and/or cable 4215); the bow through-huil thrusters 4112 and 4113
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{via electrical conductor, wire, and/or cable 4216); the hose connection ROV 4103, and the
clectromagnets (4173 1n FIG . 309), thrusters (4166 1n FIG. 309), and bidirectional motors
{4172 1w FIG. 309) therein (via an clectrical conductor, wire, and/or cable, that is not shown
and is embedded within the hvdrogen transfer hose 4104); and, via electrical conductors,
wires, and/or cables, that arc not shown: the forward through-hull thrasters (4114 and 4115 in
FiG. 296} the motor {not shown} which rotates the hydrogen transfer hose drum 4109 1w both
winding and vnwinding directions; the hvdrogen pump valve 4198; the water pump valve
4199 the hydrogen-vessel’s operational controls and/or console 4217 (positioned on a second
floor and/or deck 4218, located above a first floor and/or deck 4219, within the operational
cabin 4220 of the hydrogen vessel}; and, the radio and/or satellite transceiver 4111 attache

to an upper surface of the operational cabin of the hyvdrogen vessel, above a panel of

windows, ¢.g. 4221, along the side of the upper deck 4218 of the operational cabin).

{881 763] FIG. 321 shows a perspective side view of an embodiment of the present invention
which is stmilar to the embodiment illustrated 1n FIGS. 298-305. However, whereas the
ernbodiment lustrated m FIGS. 298-305 incorporates and utilizes a port (4123 of FIG. 301)
embedded within its holl in order to provide access to its stores of hydrogen gas, the
embodiment iHustrated in FIG. 321 incorporates and utilizes a permanently attached and/or

connected umbilical hose 4230 through which 1ts bvdrogen gas ts removed.

001764 Adsacent to a distal end of the umbilical bose 4230, the wmbilical hose 1s attached
to a buoyant umbilical float 4231 which holds an access valve 4232 adjacent to an upper

surface 4101 of the body of water on which the embodiment floats.

[881765] Fi{z. 322 shows a side view of the same embodiment of the present mvention that is
ifhustrated in FIG. 321, The embodiment’s umbilical hose 4230 1s connected to the hull of the
crabodiment 4100 at a hose connection fixture 4233, The umbibical hose 4230 1s thudly
conmected to a distal hose segment 4234 at a distal end of whieh is fluidly connected to the
access valve 4232 The access valve 1s nominally closed when it is not connected o a pump,
tank, ship, and/or other mechanism, vessel, or structure, able to receive hydrogen gas from

the embodiment.

[681766] FIG. 323 shows a bottom-up view of the same embodunent of the prosent invention

that 1s iHustrated in FIGS. 321 and 322.
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[8081767] FIG. 324 shows a side cross-sectional view of the same embodiment of the corrent
disclosure that 1s illustrated in FIGS. 321-323, where the section is taken along the section
ling 324-324 specified in FIG. 323 When the obstructing feature 4235 of aceess valve 4232
is opened by a receiving vessel and/or operators on a recetving vessel, and when the
embodiment’s control system (ot shown} actuates and/or opens a hvdrogen-release valve
4157, pressurized hydrogen gas stored withm the erabodiment’s hydrogen reservoir 4148
becomes thuidly connected to the pipe, tube, tank, pump, and/or other structure or mechanism
to which the access valve 4232 is connected, thereby pernutting hydrogen gas to flow from
the cobodiment’s hiydrogen reservoir through hydrogen-release valve 4157, mto and through
hydrogen effluent pipe 4156, through the hose connection fixture 4233, through umbilical
hose 4230, through distal hose segment 4234, through access valve 4232, and into whatever
tube, hose, pipe, channel, tank, and/or other receiving mechanism or structure access vakve

4232 has been connecied to.

[001768] FIG. 325 shows, together with FIG. 326, a method for manufacturing and
offlcading hvdrogen by which a hydrogen harvesting vessel 4236 approaches a hydrogen
production device 4100 such as the one illustrated i FIGS. 321-324 and, i FIG. 326,
undoads manufactured hydrogen from said hydrogen production device. Hydrogen production
device 4100 operates as m preceding figures. The bydrogen barvesting vessel has positioned
the fork 4237 of a hooking arm 4238, which may be rotated about a longitudinal axis of the
hooking arm by an amm rotation mechanism 4242, and which may be rotated about a shaft
4243 and an axis approxumately notmal to a longitudinal axis of the hooking am by an amm
crane 4239, The fork 1s positioned so as to snag, capture, and/or entangle, the umbilical hose
4230 of the hydrogen production device, thereby permitting the hooking arm to be raised by
arm crane 4239 by a rotation of shaft 4243 and thereby tending to 1ift the umbilical float 4231

10 a position adjacent to the hvdrogen harvesting vessel.

881769} Once lified to an accessible position adjacent to the hvdrogen harvesting vessel
4236, the access valve 4232 of the hydrogen production device 4100 may be connected o a
complementary receiving valve 4240 connected to the end of a hydrogen mtake pipe 4241
through which hydrogen gas may be received from the hydrogen production device and

stored within the hvdrogen harvesting vessel, e.g. within a pressurized tank of hvdrogen gas.

{681 778) FIG. 326 shows the hydrogen production device 4100 and the hydrogen harvesting

vessel 4236 llustrated m FIG. 325 after the umbilical float 4231 of the hydrogen production
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device has been lifted up to a position from which the access valve 4232 of the hydrogen

production device has become proximate to the complementary receiving valve 4240 of the

hyvdrogen harvesting vessel, and after the access valve has been connected to the receiving
J = o

valve. In this configaration, the hvdrogen harvesting vessel may receive hydrogen gas from

the hydrogen production device, ¢.g. afier the hyvdrogen harvesting vessel signals to the

hydrogen production device so as to cause the control system of the hydrogen production

device to open 1ts hydrogen-~release valve (4157 of FIG. 324}

681771 After flndly connecting its hydrogen harvesting mechanism, including, but not
limited to, recetving valve 4240 and hvdrogen mtake pipe 4241, to the hydrogen reservoir
{4148 of FIG. 324} of the hydrogen production device 4100, the hydrogen harvesting vessel
4236 may raise its hooking arm (4238 of FIG. 325) up and into a niore secure postiion as

ithustrated in FIG. 326.
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CLAIMS
We claim:
1. A method for manufacturing hydrogen, comprising:

placing a water-borne stracture into a body of water, the water-bome structure
comprising a buoy including 3 water collection reservorr in fluid communication with an

efftuent pipe, an clectrical energy generator operatively coupled to the efffuent pipe to

generate clectrical energy from a flow of water through the efflucnt pipe, and an electrolyzer

clectrically coupled to the electrical energy generator;
elevating water from the body of water to the water collection reservoir;

evacuating water from the water collection reservoir through the effluent pipe to

cnergize the clectrical energy generator;

electrolvzing water by electricity generated by the clectrical energy generator to isolate

hvdrogen; and
storing the hyvdrogen in a tank.

2. The method of clam |, further comprnising coupling a shup to the water-borne structure

to offload hydrogen.

3. The method of claim 1, wherein the floating, self-propelied, water-borne structure is

controlled by satellite.
4. The method of claim 1, wherein the electrolyvzer 1s a PEM electrolyzer.
5. The method of claim I, whercin the clectrolyzer is an alkaling electrolyzer.

6. The method of claim {1, wherein the electrical energy generator includes a water turbine

and an alternator.

7. The method of claim 1, wherein electromagnetic control signals control navigation of

the water-bome structure.
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8. The method of claim 1, wheren electromagnetic control signals control a hydrogen

production rate of the water-bome structure.

9. The method of claim 2, wherein the water-borne structure further includes a hydrogen

port on an exterior surface.

10, The method of claim 9, wherein the ship couples to the water-borne structure at the

hvdrogen port.

11, The method of claim 2, further comprising decoupling the ship, piloting the shipto a

shoreline and offloading hvdrogen to a pipe.

12, A method for manufacturing hvdrogen, comprising:

deploving a bydrodynamic pump to an ocean, the bvdrodynanic pump including a
pressurized fluid reservoir partially filled with ocean water transported from the ocean to the
pressurized fluid reservoir through wave action, a turbine energized by a flow of pressarized
ocean water exiting the pressurized fluid reservair, an electrical generator coupled to the

turbine, an clectrolyzer, and a hydrogen tank;

transmitiing electrical energy from the electrical generator to the electrolyzer to

generate hvdrogen; and
storing the hvdrogen i the tank.

13, The method of claim 12, further comprising coupling a ship to the bydrodynamic pump

to officad hyvdrogen.

14.  The method of clavm 12, further comprising controlling the bydrodynamic pump using
S ped J 7 =

clectromagnetic signals transoutted by satellite.
15, The method of claim 12, wherein the ¢lectrolyzer is a PEM clectrolyzer.
16.  The method of claim 12, wherein the electrolyzer is a seawater electrolyzer.

17, The method of claim 12, wherein the electrical gencrator ts a nm-duve generator.
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18, The method of claim 12 wherein the hydrodynamic pump further includes a navigation

control computer.

19, The method of claim 12, wherein electromagnetic control signals control a bydrogen

production rate of the hyvdrodynamic pump.

20, the method of claim 13, wherein the hvdrodynamic pump further includes a hydrogen

port on an exterior surface.

21.  The method of claim 20, wherein the ship couples to the hydrodynamic pump at the

hydrogen port.

22, The method of claim 13, further comprising piloting the ship to a shoreline and

offloading hvdrogen to a pipe.

-

3. The method of claim 12, wherein an clectromagnetic control signal changes a flow rate
of water from the pressunized reservoir by adjusting an electrical current draw of the

clectrolyzer.
24, A method for generating and transporting hvdrogen, comprising:

deploving a hydrodynamic pump to an ocean, the hydrodypamic pumyp including a
pressurized fluid rescrvoir partially filled with ocean water transported from the occan to the
pressurized fluid reservoir through wave action, a turbine energized by a flow of pressurize
ocean water from the pressurized fluid reservoir, an electrical generator coupled to the

turbine, an electrolvzer, and a hyvdrogen tank;

conducting electrical energy from the electrical generator to the electrolyzer to gencrate

hydrogen;
storing hvdrogen in the hydrogen tank;
coupling a ship to the hydrodynamic puap by a hyvdrogen conduit;
transfernng hydrogen from the hydrodynamic pump to the ship; and

decoupling the ship from the hydrodynamic pamp.
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25, The method of claim 24, further comprising transferring water from the ship to the

hydrodynamic pump for water-splitting.



