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ESTATE OF ML MARCELLA CHANEY

ASBIGNMENT OF INTEREST
N URKETED STATES PATENT

Carol Dreer, Executor of the Fstate of M. Marcslia Changy, deceased {D3.0.0
01/26/2022), and as legal representative of the Estate, being the owner of a Uniied States patent
as described hereinatter does hereby irvevocably transfer and assign the interest in said Patent o
the heirs of the Estate of M. Marcella Chaney deceased (D.0.D. 01/26/2022), namely: CAROL
BREER, MELINDA MILLER, JUANITA HOAGLIN, AND BELETA YOUNG, cach owning
an undivided one-fourth (1/4) interest in said patent.

Tue Patent is identified as follows:

United States Patent — Chaney

Patent Moo US 10,989,163 Bl

Date of Patent: Apr. 27, 2021

Identification of Patent “System And Method For Obtaining A High Torgue Output
From Buoyant Hlements Traveling Through A Liguid Medium”.

[SEE ATTCHED COPY of the U.S. Patent as issued by the United States Patent and Trademark
Oifice (USPTOY
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N

A N

N o X

NSRS At \ N b
o N, s S

T N N S

N
{ared Dreer, Executor

PATENT

REEL: 062206 FRAME: 0380 -



ACCEPTANCE

The undersigned CAROL DREER, MELINDA MILLER, JUANITA HOAGLIN, AND
BELETA YOUNG, each owning an wndivided one-fourth (1/4) interest in said patent as squal
beneficiaries of the Hstate of M. Marcella Chaney, deceased do hereby accept assignment of the

United Sates patent as described hereinabove, in their respective individual names.
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ACCEPTANCH

The undersigned CAROL DREER, MELINDA MILLER, JUANITA HOAGLIN, AND
BELETA YOUNG, each owning an undivided one-fourth (1/4) interest in said patent as equal
beneficiaries of the Estate of M, Marcells Chaney, deceased do hereby accept assignment of the

United States patent as described hereinabove, in their respective individual names.

Drale:

Carol Dreer

}\:/E;:eiinda Miller .

Juanita Hoaglin

Belets Young
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ACCEPTANCE

The undersigned CAROL DREER, MELINDA MILLER, JUANITA HOAGLIN, AND

BELETA YOUNG, each owning an undivided one-fourth (1/4) interest in said patent as egual

beneficiaries of the Hstate of M, Marcella Chaney, deceased do hereby accept assignment of the

United Btates patent as described hereinabove, in their respeciive individual names.
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ACCEPTANCE

The undersigned CAROL DREER, MELINDA MILLER, JUANITA HOAGLIN, AND
BELETA YOUNG, cach owning an undivided one-fourth (1/4) interest in said patent a8 equal
beneficiaries of the Estate of M. Marcella Chaney, deceased do hereby accept assignment of the

United States patent as described hereinsbove, in thelr respective individual names.

Carol Dreer
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PROBATE COURY OF SHELBY COUNTY, OHIO
JEFFREY ., BEIGEL JUDGE

ESTATE OF M, MARCELLA CHANEY DECEARED
ase Neo. Fuhd b’ b

ENTRY APPOINTING FIDUCIARY; LETTERS OF
AUTHORITY

{For Exsouions and 2 Administraton]
Mame and Title of Fiduclary  Qargl Dreer, Execulor

On hearing In open court the application of the above fidudary for authority to adminisier decedent’s
estate, the sourt finds thal:

3

Decedent died [check one of the following] % R
tesiate {1 intestate 2 At
on _.lanuery 28 2022 | domiclled in __ Sidney, Turlle Cresk Twn. Sha«u@ggm@;gmmwﬁ&%
{Check one of the following] ﬁ
Bl Bondis dispensad with by the will

L1 Hond iz dispensed with by law

L3 Applicant has exsouted and fled an appropriate bond, which is approved by the court;
@y

Appiicant is a sultable and compstent pereon to execuls the tust,

administer decedent’s eslats. This entry of sppoiniment constitutes the fidudary's latters of futhority,

2 .29 30 .

Jidge Jeriray . Geige

CERTIFICATE OF APPOINTMENT AND INCUMBENCY

The ahove docusment is a rus copy of the original kept by me as custodian of the records of this Court. it
constitules the appointment and lelters of authority of the named fiduciary, who is guaiified and acting in

The Cowt thersfore appoints applicant as such fduciary, with the ;mw%r conferred by law 1o fully

iaghe

such capacity. %\
%WWV/
FrODHIR SUULE Joney 4. Delnet ek
{Senl} Y
byt a8
-4 mon.
iste

FORM 4.5 — ENTRY APPOINTING FIDUCIARY, LETTERS OF AUTHORITY

Boritas Sarbuss Suftwars QRIRY
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grants to the person{s} having title o this patent the right to exclude others from making,
using, offering for sale, or selling the invention througheut the United States of America or
importing the invention info the United States of America, and if the invention s 3 process,
of the right to exclude others from using, effering for sale or selling throughout the United
States of America, products made by that provess, for the terouset forth in 35 u.s.c 154{a}a}

ot {c}1}, subjest to the payment of maintenance fees as provided by 35 s g1(b). See the

Maintenance Fee Notice on the inside of the cover.

\&:) Performing the Functions and Dusies of the Under Secretary of Commerce for intaliectual Property end \,U,x'

Director of the United States Patent and Trademark Office
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Maintenance Fee Notice

1f the application for this patent was filed on or after December 12, 1980, maintenance fees
are due three years and six months, seven years and six months, and eleven years and six
months after the date of this grant, or within a grace pertod of six months thereafter upon
payment of 2 surcharge as provided by law. The amount, number and timing of the mainte-
nance fees required may be changed by law or regulation. Unless payment of the applicable
maintenance fee is received in the United States Patent and Trademark Office on or before
the date the fee is due or within a grace period of six months thereafter, the patent will expire
as of the end of such grace period.

Patent Term Notice

If the application for this patent was filed on or after June 8, 1993, the term of this patent
hegins on the date on which this patens issues and ends twenty years from the filing date of
the application or, if the application contsins a specific reference to an sarlier filed applica-
tion or applications under 1§ 1.5.C. 130, 121, 365{(c}, or 386{(c), twenty years from the filing dare
of the earfiest such application (“the twenty-year term’}, subject to the payruent of mainte-
nance fees as provided by 35 vis.c. 41{b}, and any extension as provided by 15 v.s.C. 154(b) or
56 or any disclaimer under 35 v.s.€. 253

If this application was filed prior to June §, 1995, the term of this patent begins on the date
on which this patent issues and ends on the later of seventeen years fror the date of the
grant of this patent or the twenty-year term set forth above for patents resulting from apphi~
cations filed on or after June §, 1993, subject to the payment of maintenance fees as provided
by 25 v.s.co g3} and any extension as provided by 35 v.s.c. 156 or sny disclaimer under
35 U.8.C. 253,

Form PTG-377C ey 0817}
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(& ABSTRACT

A power-generating whoel system is provided and includss
a liguid-filled riser tube, air balls circulating therethrough
due to buf)yati{: v, & top wheel located 'xdg}x‘ent 3 top openiog

of the riser tube and having air ball receiver cavities and 2
second wheel located adisoant & bottom opening of the fser
tube and having a sealed hausing for releasing the air balls
inio the riser fube and recetving laguid frorn the riser tube.
As air balls exit the top opening of the viser tube they roate
the first wheel, this rofation beisg transferred o the second
wheet by a drive chain, Atransfer system transiers the torgue
o the second wheel 0 an external device fo be powered. A
refum chute refuros the air balls from the fivst wheel back to
the second wheel A Houid supply system ds provided to
wmaintain the riser fube full of liquid.

17 Claims, 4 Drawing Sheets
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U8 10,988,165 B

i
SYSTERM AND METHOD FOR ORTAINING A
HIGH TGROUE OUTPUT FROM BOUYANT
HLEMENTS TRAVELING THROUGH A
LIQUID MEDBIUM

CROSS-REFERENCE TO RELATED
AFPLICATIONS

This application claims the benefit of L.5. Provisional
Patent Application Ser. No. 82542700, filed on Aug. 2,
2017, which is incorporated by reference hereln in s
entirety.

FIELD OF THE INVENTION

The present invention relates generally o power goncra-
tion sysierss, and mowe paticulary, 1o & power-generating
wheel system and method wilizing the buovan: effects of 2
Hauid and the weight of said Hguid to generate a high cutpat
trque for use 9 operating machinery or elecitical power
generaling systoms,

BACKGROUND OF THE INVENTION

Engines providing a high ouiput torgue are wiilized to
irive many types of mechanioal devices, such as belt driven
saws, drills, conveyars, and electrical devices such as slec-
tric generataes. The high torgue provided by these engines ia
aiten needed to rotate relatively targe diameter drive wheels

which then, in tum, can be connected to smatier digmeter 7

wheels to inorease the revolutions per winute {pm) pro-
vided {0 a drive shaft of the driven mechanical or slectrical
device.

The engines themselves often need an exiernal source of
power to operate. Many are driven by a local power goid
which provides electricity to operste the engioes. In many
remnte aeas of the world a tocalized power grid is often
unavailable. The know methods of providing electricity to
the enginss in these cases are by peoviding solar or wind
slectric generating devices or by having 2 small locatized
“nuni” hydro-electric plant operating off 2 stream or river
system, The problems with these methods are that they rely
entirely on unpredictable, and oflen unreliable, environmen-
ial conditions including the presence and strength of sun-
Hght, the speed and direction of wind, and the continuity,
volume and velosity of the water flow. The common prob-

tem with all these systems is the continuity of the source of

energy be it sundight, wind or Hguid.

Aocordingly, there i3 an established need for an alterna-
tive, high oulpul lorque system which can provide a con-
ststent and continuous torgue.

SUMMARY OF THE INVENTION

The present invention is directed o a power-penerating
wheel system and method thal is capable of gererating 2
targe amount of torque on 3 continucus basls 1o an external
device. The power-generating wheel system includes a Jig-
uid-filled riser twhe containing a plurality of buovant balls
having & density less than that of the surrounding Hguid, 2
top wheel located adiacent a top opening of the riser fube
ardt having a plurality of ball receiver cavities and 2 second
wheel Iocated adjacent a bottom opening of the tser tube
and having bali receiver cavities for releasing the balls into
the riser tube and recelving liguid from the riser tube. As the
balis exit the top opening of the riser tube they genersie a
torgue Go the first wheel and rotate the first wheel. A drive

26

L3
[543
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chain or other cloagated drive eloment connects the firs
wheel 1o the second wheel to transfer the torque on the firs
wheel to the second wheel. A transfer system can be gro-
vided fo transfer the torgue on the second whesl to an
exteral devier to be powercd. A return ohute can be
provided 1o return the balls from the first wheel back (o the
second wheel and 3 liguid supply system can be provided to
maintain the dser fube full of Houd,

In a first implementation of the invention, a power
generating wheel system comprises 2 drve system including
an ascending, bollow riser tube having & top opening and a
bottore opening, wherein the riser fube s configured o
conigin a Hownd forming a Houid column withie the rser
tube. The systera further inchudes a rotatable, first wheel and
3 molaiable, second wheel The first wheel is positioned
adjacent the top cpening of the riser tube and has a plurality
of receiver cavities configured to sequentially align with the
top opering of the riser tube, A pivol potat of the first wheel
is horizontaily offeet from a centerling of the riser fube to a
first gide. The second wheel, inturm, is positioned adizcent
the bottom opening of the viser tube and has 3 plurality of
receiver cavities configured to sequentiaily align with the
bottom opening of the riser tube. A pivel point of the second
wheel is hotizontally offset from the centedine of the riser
tube o 2 seoond side opposiie the first side. An glongated
drive slement is provided conneciing the first wheel to the
second wheel such that 8 rotation of the first'whes! causes 2
rotation of the second wheel via the elongated deive element.
The system further includes a plurality of balls configured to
ficat in the kguid. A hauid supply system is provided, which
is configured (o maintain the riser tube full of the Houid such
that a ball rising through the Hauid colume of the tiguid exits
the top opening of the riser twbe and enters onc of the
weosiver cavities of the first wheel with a buoyant force
causing the first wheel o rotate and consequently transmit-
iing rotation w the second wheel through the elongated diive
slerment.

fn a second aspect, each receiver cavity of the sccond
whael can be configured to face the boltom opening of the
tiser tube such that Hauid is transferced from the riser tube
to the receiver cavity and a ball housed within the receiver
cavity is buovantly released from the reoeiver cavily into the
riser tube.

e another aspant, the second wheel can be configured
rofate by  torgue applied on the second wheel by the Hquid
being transforred to each receiver cavity from the riser iehe,

in another aspect, the drive system can further include &
retern chute having a top opening adjacent the top wheel for
receiving balls from the receiver cavities of the wp wheel,

in another aspect, the retwrn chute can include a hottom
opening adiacert the bottom wheed for depositing the batls
into the receiver cavities of the second wheel,

In another aspoct, the ddve system can further include a
seoond elongated drive olement connecting the second
wheel to an extemal device to be powered.

in another aspect, the power-generating whesl sysiem can
further tnclude a wansfer assembly connected to the second
slongated drive element 1o transfer a torgue received from
the second elongated ddve slement (o the extemal device,

{n snother aspect, the trapsfor assembly cam further
include g fywheel and an elongated teansfer element con-
nected o the exigrnal device,

in another aspect, the second wheel can include 3 station-
ary hoosing containing a rotatable valve which is rotatable
welative 1o the housing and contains the plurality of recelver
cavities of the second wheel. The housing can {nclude a dry
side through which the rotastable vabve rotates devoid of
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3
liquid and a wet side through which the rotalable vaive
rofates when the rotaigble valve contains liguid in ihe
receiver cavitios.

i apother aspect, the receiver cavities of the rotatatde
vaive can be defined by a first side sealing tng, 2 second side
sealing ring and cross sealing rails which provide a sealed
fuid communication between sach eceiver cavity of the
rotatable vabve and the botlom opening of the riser tube.

in ancther aspact, the Hould supply system can include a
Houid fack and 2 prossurized liguid supply tube providing
fluid coremunication from the liguid fask {o the top opening
of the riser fubs.

Ire anather aspect, the liquid supply system can inchude a
Hauid tank configured to recelve liguid i‘.-um the plurality of
receiver cavities of the second wheel

In annther aspect, the power-generating whesl system can
further inclade a Hauid remm system includiog a dump
sigice positioned beneath the second wheel and a lguid

wheet positioned within the liguid tank. The dump stuice ia ;

configured o recctve Hquid from the receiver cavities of the
seonnd whee!l and force the Hauid onto the liquid wheel
eeturn the liquid o the liquid tank

in another aspeck, the Hauid supply system can include a
firat liquid tank, a pressurized Hauid supply tube providing
fluid communication from the first Hauid tack to the top
opening of the riser tubs, a second Hqguid tank coafigured to
receive Hquid from the plurality of receiver cavitios of e
secotd wheel, and a Houid Hoe providing Buid commum-
aation frorm the scoond tank o he fiest tagk

T ancther aspect, the Hauid supply system can further
include & pump confipured to pump Hauid through the figuid
Hne from the second tank {o the first tank.

iIn anpther aspect, the riser tube can be vertical.

in another aspect, the Hguid can include water, or be
water.

These awd other obiscts, features, and advaniages of the
present invention will become raore readity apparent from
ihe attached drawings and the detailed description of the
preferred embodiments, which follow,

BRIEF DESCRIPTION OF THE DRAWINGS

The preferred ewbodirents of the invention will herein-
after be described in conjunction with the appended draw-
ings provided o Busteate and not to mit the Inveniton,
whers {ike designations denoie hke clements, and in which:

FiG. 1 presents a schematic {ront elevation view of a
power-generating wheel system o accordance with an iHus-
trative embodiment of the preaent invention, showing the
positioning of an zir ball refative o a riser twbe of the
power-generating wheel systen;

FIG. 2 presents a schematic front elevation view of the
power-generating wheel of FIG. 1, dlustrating the deploy-
ment of the air ball inio the rser tube of the power
generating wheel sysiem;

FiG. 3 presenis a schematic front elevation view of the
batiom wheel of the power-generating wheel systern of FIG,
i

FIGL 4 ;‘ruuzts a pastial side clevation view of the bottor
wheel of FIG. 1, showing a pair of sealing ougs amd
expansien springs,; and

FI(i. 5 presenis a pastial top plan view
whoe! of FIG. 1, Hlustrating the sealing ring
sealing rails.

of the boltom
5 and transverss
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DETAHED DESCRIPTION

The following detatied deacripiion ts merely exemplary in
nature and is not infended to Hmit the described emwbodi-
merds or the application and uses of the desc nb.,u gmbiodi-
ments. As used heeele, the word “exemplary’ “iHustra-
“serving as  @n  exampls, dostance, of
illustration.”  Any :mpi{‘mcniatim‘: described  herein as

“exemplary” or “iustrative” is oot neeessadly o be con-
strued as ?Eb.{_-ETﬂd or advantageous over othier implemen-
tations. All of the hoplementations deseribed below are
CALRYD iaﬂf implementations provided o enable persons
skilled in the art to make or use the embodiments of the
disclosure and are nof intended o Bmit the scope of the
chsclosure, which is defined by th&“ aim Yoy purpoeses of
ziescrpti o herein, the feema “upper”, “lower”, “left”,
“rear”, “right”, “frow”, “vertical”, “horzontal” nd deriva-
tives thereof shall relate 10 the tnvention as <mf&i31.ec i FIG,
1. Furthermors, there {8 no intention 0 be bound by any
exprogsed or implicd theory presented lo the preceding
technical field, background, brief summary ot the following
detailed description. [t is also o be understoed that the
specific devices and processes iHustrated in the attached
drawings, and described in the following specitication, are
simply exemplary embodiments of the iaventive conoepts
defined inthe appended claims. Hence, specific dimensions
and other physical characteristics relating to the smbodi-
raents disclosed herein are potw be considered as Hmiting,
urdess the claims expressly state otherwise.

Shown throughour the fgures, the present inveniion is
dirocted toward a power-generating system that is capable of
utilizing the buoyant offects of a Hiquid on an object fo create
2 high torgue output 0 a deive shaft in order 1o power
exiernal devices,

Betelling initially 1o FIGS. 1 and 2, 3 power-generating
wheel systern 30§ s ustrated in accordance with an
sxemplary embodiment of the present {nvention, cenfigurad
a5 3 systern involving several rotating wheels capable of
geverating torque, b2, mechanical power which can in tam
be used to gencrate electrical power or for other uses. As
shown, the powergenerating wheel system 188 depicied
fierein generally includes 2 drive sysiem 8 and fguid
supply systern 352, A liquid, such as water, is provided b the
Hauid supoly systern 12 o the drive system 13D and s
passed through the deive system {18 to generale a high
output torgue as will be described in detadl hereinafter. The
drive system 138 generally includes a top whesl 134, a
Bottom wheel 188 and a dser tube 118 exiending from the
top wheel 114 to the bottom wheel 136, A plarality of pas-
or gir-ooutaining bodies, hereinafter referred 1o generally as
afr batls 128, are provided within the drive system 138 and
are configured 1o Boat up through the riser tube 118 through

2 Houid column 119 contained within the riser tube 118 and
provided by the Hguid supply system 132, The movement of
the rising air bails 138 into the top wheed 114 causes the top
wheel 114 o rolate. An ﬂiongated drive eleraent, such as a
ered o penerally as drive chain
123) interconnects the top whee; £14 and bottom whel 116
g6 that rotation of the top wheel 134 canses the bottom wheel
116 o rotale 1o penerate an cutput lotgue from the systen.
in other words, the rofating top wheel 114 advances the drive
chain 122 which in turn rotates the botfom wheel 116, A b.al

cturn chule 124 is provided in the drive system 13 The
ball return chute 124 receives the alr balls 126 from the top
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wheel 114 and guides thern back down into the bottom whae)
k1%, which ts configured io recoive the falling «ir balls 138
and foed them back 0 the tiser aube 318, An output chaft 1246
of the botiom wheel 116 is connocted both to the drive chain
122 and to 3 second clongated drive.

The lguid supply system 312 of the present embodiment
genorally includes a lguid pressure tank 1389 and a lguid
supply tnbe 132, The Houwid supply tube 132 extends
bebween the Jicuid pressure tank 138 and the riser tbe 3158
of the drive ayater 138 for providing Hould into the riser
mie 118, The quid supply systern 112 additionally includes
& iquid pump 134, a Hguid Hre 136 and 3 bottom tank 138
The bottom tark 338 contains 2 source of liguid which is
pumped up through the Houid line 138 by the Hauid pump
134 and into the Haubd pressure taok 136 The figuid pump
134 yraintains the Hguld pressure tank 136 fuil 1o 8 reguired
fiquid level and thus guaraniees a sufficient liguid pressure
in the Houid supply twbe 132,

The tiguid supply 82 svstem may additionally nclude a
itquid return system 148 for receiving Houid passing through
the drive systeen 138 and eeturdng © 0 the Hquid supply
systom 332 The Hquid return system $4€ depicted herein
includes & dump shuice 142 positioned beneath the botiom
wheel 116 and 2 liquid wheel 143 located within the bottom
sansh. 138, Liguid entering a top opening 346 of the rser ube
118 passes down through the riser mbe 18 and exits a
bottorn opening 148 of the mser tube 138, The liquid is
deposited info the bottom wheel 136 a5 will be desoribed in
greater deiadl hereinafier andd is dumped onto the dump
shuine 142 which o turn directs the liguid onto the Hauid
wheel 144 to rotate the Hquid wheel 144, As the hguid wheel
144 rotates it duraps the Haudd hack info the bottom tank 138
wn complete the fow of the lguid through the liguid supply
system 113

With continued eference 1o FIGS. | and 2, in order to
move the air balls 138 through the drve sysiore 3116, the top
wheel 134 is provided with a plurality of circurnferentiaily
spaced receiver caviiles 15€. The reoeiver cavities 158 wre
sized to loosely catch and accept 2 single air ball 138 ag the
air ball 326 exis the top opening 346 of the rser tube 18
The top wheel 114 rotates about a conteal pivot point 182 on
an attached cogped shaift 154, The cogged shalt 1584 includes
a phuralily of teeth 146 which engage the drive chain 122, As
the air balls 28 are rotated with the top wheel 114, 1he

wooetver cavities 138 pass over 3 top opening 138 in the -

retuen chufe 124 and deposit the air balls 128 into the returm
chute 124 through the top opening 158 of the retumn chute
124. By sizing the receiver cavitics 158 larger than the air
Balls 128, the air balls 158 can easily fail cut of the receiver
cavities 15¢ and be deposited ingo the refum chute 124, The
air balls 128 then f2ll Jown through the return chule 334 due
W gravity and exit ke rewm chule 124 through a bottomn
opening 164 of the wtum chite 124 where they are released
inlo the bottom whoel 136 as described tersinbelow.

As poted hereinabove, the top wheel 114 inchudes a
plurality of circumferentially spaced receiver cavities 15€ o
catch the air balls 159 a8 they come out of the top opening
146 of the riser twbe 138, Likewisc, the bottom wheel 116
includes 2 pherality of circureferentiaily spaced receiver
cavitics or buckets 162 for receipt of the air balls 128 as they
fall awt throngh the botiom opening 168 of the refurm chute
124. The boitom wheel 156 also rotates about a pivot potw
164 and includes a cogged surface 16% on the output shaft
126 The cogged surface 186 includes a plurality of teath 168
in engagoment with the drive chain 132, Thus, the top and
botiom wheels 114 and 118, respectively, rofate ogether
through the diive chain $22. The bouoen wheel 116 is
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configured so that, as it rotates sbowt the pivot point 164, the
bottom buckets 182 individually and seguentially mgisier
with the bottom opening 148 of the riser whe 18w a
watertight manner. When said bottom opening 348 i in
registration with a bucket 162, the bucket 162 receives an
amount of bigquid fom the riser tube 138 {he amouwt of
tiquid cxiting the bottom opening 148 of the riser tube 118
due o gravity and the pressure of the Houid column 138
and, in turp, the air ball 120 housed inside the bucket 162
exite the bucket 162 upward, entering the riser tube 118, and
travels upward through the riser tobe 18 due 1o buoyancy.
The liquid recetved within the bucket 162 15 then transferred
to the Hguid returs system 148 as described herctofore.

Referring to FIGS, 3-8, further details of ihe botiom
wheel 116 will now be described. As described heretofore,
the bottom wheel 138 functions a3 a sealed. otating lguid
valve that transfers return Hguid between the riser tube 118
of the drive sysiem 319 and the figuid return sysiern 148
while allowing the air balls 128 1o be released up o the
Feouid eolumu 189 in the riser tube 118 without any back
pressure on the air balls 138 The bottom whee! 116 of the
present ermbodiment generally includes 3 sepled outer casing
or housing 179 containing a pair of large side scaling plates
of rings 172 and §74 which are free to rotate wilhin the
housing 178 While not spacifically shown, outer edges of
the side sealing rings 172 and 174 ride within complimen-
vy grocves ont in ancinner surface of the outer housing 78
The side sealing rings 172 and 74 are fexible so that they
may be urged outwardly and provide a sealing eifect. The
buckets 162 of the bottors wheel 1386 are delined by the side
sealing rings 172 and 174 a5 well 85 2 series of transverse or
croas sealing raifs 876 and 178 (FIG. 8). Az best shown in
FIGS. 3 and 4, a single or seriss of expansion springs 188 are
provided to urge the side sealing rings 172 and 174, as well
as the cross sealing rails 176 and 178, radially culward inko
sealing engageruent within the grosves in the outer housing
178 For cxample, the one or more expansion rings 186 can
consist of two shit rings extending along the wspective two
side sealing rings 172 and 174 and arranged radially inward
of the side sealing rings 372 and 174 1o deform said oings
cestward.

As noted hereinabove, the bottomn wheel 116 recetves
Houid from the riser tube 138, Specifically, Hauid passing
through the tser tube 18 enters the buckets 162 and
deposits the Hguid back into the hguid return systom 1448
{FIG. 1). The side sealing rings 172 and 174 along with the
cross sealing rails 176 and 178 form a Hguid valve 182
within the outer housing 3176 of the bottom whesl 136, Asthe
bottom wheel 118 rotaies, liguid is contained within the
buckets 162 on 3 “wet side” of rotation of the hgid valve
182 (the wet gide being the right-hand side in the position of
FI(S. 1-3, and indicated with reference “WE” 10 FIG. 3 and
is atsent from the buckets 362 on s “dry side” of wiation of
Hauid valve 182 of the bottorn wheel 116 {the dry side being

s the left-hand side in the position of PIGS. ¥ and 2, apd

indicated as “DdS™ in FIG. 3). In order to reduce the {riction
of wotatien of the liguid valve 182 within the culer housing
178, the grooves in the outer housing 178 are cut degper on
the dry side “DIS” of the housing 878 and less so on the wet
stde “W5” of the housing 17€ reducing the {riction op the
side sealing rings 172 and ¥74 ac they rotate through the dry
side “D3S" of the oputer housing 178 This mainiaing 3
constant Bguid pressure between the Hauid in the riser tube
118 and the bucket 162 positioned directly below the dser
tube o allow the air balls to be released from the bucket 182
infe the rser tube 318 without any higuid back pressure.
Additicnally, the deeper groove depth on the dry side “DS”
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adlows any ACESS alr DIESSWD OF VECUWN G C3Cape 48 the
buckeis 162 pass through the dry side “DS™

With reference th FIGS. 1 and 3, as the tguid valve 182
coiates within the cuter housing 170 of the boftom wheel
134, the liquid vaive 182 rotates the suiput shafl 126 of the
bottom wheel 182 to rofate the drive belt 128, it should be
notedd that the drive belt 128 may, ahermatively, be a chain
cimilar {0 the drive chain 3122 deseribed hereimabove. In
come embodirments, the drive belt 128 can be connected 1o
a trangfor assembly 184 for invreasing the revolutions per
minute (rpm of the systern and fernishing a high torque
cutpul to an exiernal device. For example, in the present
ernhodiment, ihe transter assembly 184 includes 2 cogged or
conthed small whee! 186 alfized o & Jarger diameter fly
wheel 185, The drive beli 138 engages the small wheel 186
of the tranefer assembly. The transfer assembly 184 addi-
ticnaily inchudes an elongated transfer lement (such a8 a
helt or chain, and hercinafter referred to generaily as transter
helt $98) constected io the larger diameter Hy wheet 188 In
this particular use of the power-gencrating whesl system
§88, the ranafor belt 188 is connested to 2 copged of tonthed
drive wheel 192 of an sleotric generaior 194 to operate the
electric generator 154,

S5 wpoted hereinebove, the Houid retus sysiem 148
includes a durmp sluice 143 and a Hquid wheel 144, The
duep sivice 143 can include a mised upatreare ond 186 and
a downwardly-directzd downsiream end 193, The raised
upsiream erdd 196 provents liguid from exiting that end of
the dump stuice 147 as liguid is dumped from the buckets
162 of the bottom wheel 11§ into the durap suice 142, while
the downwardly -directed downstream end 188 direcis ghi
Eauid fuo catchment buckets 306 provided on the Bauid
wheel 144, The liquid wheel 144 rotates about a central axis
283 1o deposit the Hauid inte the botiom sank 138 of the

higuid supply system 132, As shown, the liquid tapk 138 is -

formed within o base 284 of the power-generting wheel
aystem 1906 while the dump sluice 128 is positioned on &
raised porticn 286 of the tase 284 directly bensath the
bottom wheel 118,

Referring oow fo FGS. 1 and 2, the operatipn of the

powes-genorating wheel sysierm will now be described
Initially, & liguid, such as, bui not lmited 10 water, ig
pravided within the liquid sepply system 142, The riser tube
118 s fiiled with Hauid and 3 supply of liquid i3 locatad

within the Honid pressure axk 13810 alevel WL Liguid alse 4

filis the liquid supply tube 132 1 prevent any alr pocksts of
loaks in the licuid supply system 112, The figuid pressure
tank 138 may additionally inclide a lquid pressure cover of
cap 248 atlixed to the liquid prossure tank 138 which can
contribute to maintain lguid pressure within the Hguid
supply system 112, The output shafl 126 of the bottom wheel
116 is locked and the ball rolum chute 124 is at least ball full
of air balls 128, o twm, the riser he 138 is filled with air
hails 139, Additionstly, the boltors wnk 138 is fitkd with
Bouiid 10 a level W3 sufficient 1o submerse 3 pickup end 218
of the hauid Hae 136 below the liguid tevel W in oeder to
aliow the Tguid pump 134 1o mainiain 3 constant source and
pressure of liguid within the figuid pressure tank 1380 A
prassure guuge (not shown} may he provided on the lgquid
pump £34 1o monitor the fiquid pressure within the system.
Phis sets the power-generating wheel syster 10 an initial of
start position.

The power-genersting wheel sysiom 188 is powersd by
swo sources of eneryy, the first being the rising force of the
air balls 126 passing through the Hoauid column 1314 in the
riser tube 118 acting on the top wheel 134 and the second
sowroe of energy being the weight of the tiguid column 1319
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due £ gravity acting on the botormn whest 136, {n the present
embodiment, the drive syatern 110 moves generally in the
counter direation as viewed in FIGS. 1 and 2, while the
figuis supply aystem 112 and the Hauid retorn system 14€
flow generafly in ibe counte-clockwise direction in the
power-generating wheel systen 180,

Onice the powet-genetating wheet sysiem $G4 has been set
or “loaded” to the initial start conditinn, the output shaft 126
can he toleased £ start the systern, The first source of driving
enorgy (Le. an apward Joree exerted by the rsing air balis
136} operates on the power-gencrating wheel sysiem 186} by
sitishing the top wheel §14-into rotation by the rising air balls
128, Specifically, the conterline 24 of the viser tube 118 is
offset (in these fgures, to the ki) from the central pivol
poing 152 of the top wheed 114 o create a fiest moment arm
M3, as best seen ju PG &

With specific refersnce to FIG. 1, a8 the air balls 120 rise
tnrough the Houid columa 13% in the riser twhe 118 they
accelerate upwardly in the direction of arrow A dug W
buoyansy. {mee the air balls 128 reach the top openiag 146
of the riaer tube 118, they “pop” up and oul of the fiouid
colums 119 and into a receiver cavity 15€ intop whest 114,
Since the centordine F18 of the riser tube 158 s offset by the
fese moment arm M (PG 2 from the sentral pivet point
153 of the top wheet 114, the forse of the risiag air bat] 128
into the receiver cavity 158 forces fhe top whea! 11410 rotate
cinckwise in the direction of artow B. This in turn causes the
drive chain $22 to move o ol {n the clockwise direction
of arrow €.

A e drive chabn 122 is rotated in the clockwise divec-
tion of amow T, i rotates the boitom wheel 115 in ibe
clockwise direction of arrow D, which in turn roiates the
drive beli 128 in the clockwise direction of armow E to power
an externat device. In this embodiment, the transfer assem-
Wiy 384 can be provided 1o increase the yevohutions per
mingte {rpm) of the system, Thus, the rotation of the drive
weti 128 roates the By wheel 188 in the clockwiss divection
of amow F thersby rotating the transfer belt 198 in the
clockwise direction of arow 3. The rotating {ranafer belt
190 thus rotates ihe drive wheel 182 of the electric generaior
194 in the clockwise dirsction of arrow H to provide rotary
driving power to the electric gensrator 194 which produces
slectricity for other uses,

As shown, once the air balls 128 have released their
energy into the top wheel 144, they are dumped into the

ctrn chute 1234 theouph the top opening 158 of the wetue

chute, The air palls 128 2l down thwough ihe return chute
124 umiil they exit the botinm opening 158 of the retum
chute 124 where they cnier the buckets 162 of the bottom
wheel 136, 1t should be noted that the air balls 128 enter the
bottore buckets 162 on the doy side DS (B1G. 3y of the
ottom wheel 116, As the boitom wheel 116 rotates in the
direction of arrow D, the buckets 162 containing the air balls
120 are positioned heneath the botfom opening 148 of the
iser whe 118 1o roposition the aic batls 126 for release o
ihe liguid solumn 119 in the risex tebe 118 fo compicte the
cycle.

Turning now specifically to FIG. 2, the finw of the seoond
sonroe of ensrgy for powsring the power-generating wheel
systern 100 will now be described. As noted hercinabove,
the liquid pressuee tank 130 serves 98 a source of pressurized
liguid. The pressurized tiquid is forced throngh the figuid
supply tube 132 towards the top wheet 114 as indicated by
arrow § and into the tser tube 118 where @ flows downward
in the direction of arrow K. A presgure SeASCT OF gauge 232
may be provided in the liguid supply tube 132 1o monitor the
system aad maintain 2 constant fow of Hiquid through the

PATENT
REEL: 062206 FRAME: 0397



US 10,988,163 Bl

2
systemt. It should be noted that, sinoz the diameter of the
giser dube 318 s substantially larger than the dlameter of the
tguid supply tebe 132, the velocity of the lguid Howing
downward through the riser tubs 118 slows dramatically,

Ag the Hgud exits the bottom opening 188 of the tiser
tube £18, it fills the bucket 3162 of the bottom wheel 116
positioned directly below the bottom openiag 148, Al this
position, the buu\et 162 containg an air b.ali 128 As the
bucket 162 {ills with {igudd, the air ball §28 is allowed to rise
toward the liquid column 119 in the dser tubs 818, Onee the
bucket 162 is corapletely {ilied with ligquid, and forms a solid
ot of Higuid with the Hauid column 139 in the riser tube
118, the air ball 128 boghns to rise through the liguid column
11% due 1o the bueyant effect of the Hauid on the ruch less
dense air ball 128.

Similar to the rise of the air balls 126 into the top whee!
184, described hereinabove, the center Hne 228 of the riser
tube 138 is offsct o the right of the pivet point 164 of the
bottom wheel 116 (o creats 2 second moment arm M2 in the
power-generating wheel system 188, Thus, the Hguid Row-
ing out of the botiom opening 148 of the riser tube 118 and
exiting inte the underlying bucket 62 contribuies to rotaie
the boltom wheel 116 in the clockwise direction due 1o the
force being applied fo the boitom wheel 116 by the down-

ward falling water with the second moment arm M2, The

clockwise rotation of the boltom wheel 136 drives the
electric generator 194 to produce Iocal power,

As poted bereinabove, and in order t¢ mpistsin the
systern, the waste liguid released from the buckets 162 as the

buckets 162 pass over the dump stuice 142 is recyoled back 30

into the system of the power-gonerating wheel system 188,
Specifically, the waste Hguid flows as indicated by arrow L
along the dump shuice 342, and exits the downwardly-
directed end 198 and is projected in the ditsction of arrow

M into catchment buckets 206 onthe Eiqtﬁd wheel 144, This -

rotates the liguid wheel R44 clockwise in the direction of
arow N, about the central axis 362, umil the catchment
buckets 268 are presented o the bottom tardk 138 which
receives the tpdd falling out of the catchment buckets 288,
This reserve liguid in the bottom tank 138 s then available
to replenish the liguid the pressure tank 138 1o complete the
second energy sysiem.

Specifically, the reserve ligaid in the bottom tank 138 is
picked up by the pickup end 218 of the liguid Hre 136 and
drawn up through the liquid line 138 a¢ indicated by arrow
5 until i 5 forced back {sie the liquid pressure tark 136,

e Hiquid pump 134 provides the force o both draw Hquid
up oul of the bottom tank 138 and force it into the Mouid
pregsure tank 138

Since many modifications, varistions, and changee in

detat! can be made {0 the described preferred embodiments
of the invenmtion, it s intended that all matters in the
foregoing description and shown in the accompanying deaw-
ings bz interpreted as iustrative and not in & Hmiting sense.
Burthermore, it is undersiood that any of the features pra-
sented it the embodiments may be intograted into any of the
other embodimenis undese explicitly stated otherwise, The
scope of the invemticn should be detormised by the
appended ciatms and thetr logal equivalents,

What ts claimed i

L. A power-pencrating wheel sysiere comprising:

a drive systern tnchuding an ascending, kollow rser tubs
having a top opening and a bottom opening, wherels
said riser tube i3 configured o0 contain 2 Hguid forming
a Haudd column within said riser tubs;

a mtat&bie nst wieel positioned adiacent said top opet-
sug of said riser twbe and having a plurality of recsiver
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cavities configured 0 sequentially align with the fop
opening of the riser tube, a pivot poiat of said first
wheel being horizontally offset from 3 centerline of
said riser tube 10 a first side;

z rotatable, second wheel positioned adjacent said boitoem
opening of said riser tubs and having a plurality of
receiver cavities configured to sequentially align with
the bottom opening of the siser tube, & pivot point of
said second wheel belng bodrontally offset from said
centerdine of said riser twbe o2 second sdde opposite
said firsi sisde;

an elongated drive element connecting said fest wheel o
s3id second wheel such that a rotation of the first whee
canses 3 rotation of the second wheel via the elongated
drive element;

2 plurality of bupyant balls cach charged with a buoyant
gas external of satd drive system and configured to be
buoyant in and W Hom up through the Hauid;

a liguid supply systers configured o maintsin said riser
fube full of the lguid such that each of sald plurality of
bnoyant balls ¢ising through the lguid column of the
figuid exits said fop opening of sald sser tubs and
enters one of said recelver cavities of said first wheel
with 2 buoyant foroe causing said first wheel to rotate
and consequently tr?mtiaitting rotation (o said second
wheet through sald elongated doive element, thereby
iranshating said buoeyant force of each of said plurality
of buoyant balls into a mechanical torgue;

satd Hquid supply system comprises & first Hand tank, a
pressurized figuid supply tube providing fluid commu-
nication from the first Hauid tank o the top opening of
the tiser inbe, @ second bLguid tank confipured to receive
{iquid from the plurality of receiver cavities of the
seonnd wheel, 2 Hauid tine providing fuid conumuni-
cation frore the second fank o the Rest tank, and a pump
configured to pump Lguld through the Hauid Hne from
the second tank to the fiest tank, wherein said purnp is
powered by an energy source extemmal of said drive
system, and

shergin the drive systen: further includes a second elon-
gated deive slement connecting the second wheel (o an
external device to be powersd.

2. The power-generating wheel system of claim 1,
whereln each recaiver cavity of the second wheel i« condig-
ured to face the bottom opening of the rser tube such that
figuid i transferred from the riser tube o the receiver cavity
and a3 buoyant ball housed within the receiver om 'aty is
buoyanily released from the roceiver cavity into the riser
fube.

3. The power-geserating wheel systems of claim 2,
wherein the second wheel is configared to rotate by & tomue
applied on the second wheel by said Biguid being transferred
10 said each receiver cavity from the riser ube,

4. The powergensrating wheel system of claim
wherein the drive system further includes a relurn chuie
having 2 top opening adiacent the oy wheel for eosiving
buoyant balls from the receiver cavities of the top wheel.

8 The power-genorating wheel system of dlaim 4,
wherein the return chuie comprises 3 botiom opening adja-
cent the bottom whee! for depositing the buoyant balls into
ihe receiver cavitles of the sscond wheel,

6. The power-gencrating wheel system of claim 1, further
comprising a teansfer assembly connecied (o the second
elongated drive slement to fransfer a torgue received from
the second elonpated drive element o the external devios,
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7. The powes-generating wheel system of clabn 8,
wherain the transicr assembly further comprises 2 fiywheel
and au shongated transfer clement connseted to the extemal
device,

8§, The power-penerating wheel system of claim 1
wherein the second whesl comprises a stationary housing
containing a rotatable valve wiich ie rotatable whative to the
housiug and containg the phuesity of roceiver cavities of the
second wheel, and further wherein the housing includes 2
dry side through which the rotatable valve rofates devotd of
Hauid and 2 wet side through which the eodatable valve
rotaies when the romatable valve contsing Hquid in the
receiver cavities.

$ The power-goneraling wheel systern of claim &
wherein the receiver cavities of the wtaable valve are
defined hy & first side sealing ring, a seoond side sealing ring
and cross sealing ralis which provide 2 sealed fuid core
munication between each receiver cavity of the rotatable
valve and the bottore opening of the riser tube.

18 The powergenerating wheel system of claim 1,
wherein the Houid supply sysiom comprises 3 Hguid tank
and 3 pressurized Hauid supply mbe providing fluid com-
runication from the laquid tank to the top opening of ihe
riser tubs.

11, The power-genersting wheel sysiem of claim 1.
whereln the Dauid supply system comprises a Hguid tank
configured o recelve Hould from the plemlity of seeiver
cavities of the second wheel.

12 The powergsneraling wheel systern of claim 11,
further comprising a liquid retura system including a durmp
sisice positionsd bencath the second wheel and a tiquid
wheel positioned within the liguid tank, the domp sluice
teceiving Hamd from the reosiver cavities of the second

wheel and forcing the Hguid onto the Bauid whesl to returs

the Houid o the lguid tank.

13, The poweegenerating whes) system of claim

wherein the riser tube Is verical.

14. The power-genemating wheel aystem of claim 4,

whetein the liguid comprises water.

15, The power-generming wheel gystern of claim i,

wherein the Bould is waler

16. A power-generating wheel sysiem comprisiag:

2 drive systern including an ascending, hollow riser tube
having a top opening and a botiom opening, wherein
said riser tube is configured t0 contain a liquid forming
a Hguid colump within said riser tnbe;

a rodatable, first wheel positioned adjacent said top open-
ing of said riser iube and having a piurality of receiver
cavities confignred to seguentially align with the top
opening of the riser wbe, a pivot point of said first
whest being borzonially offset from a centerline of
sabd viser tube o a fiest side,

a rotatabic, second wheel positioned adjacend said botfom
opening of said cdser tube and having 8 plurality of
reeeiver cavities configured to sequentially align with
the hottom opening of the riser iube, a plvet point of
said secomnsd wheel being horzentally offsst from said
senterting of safd riser tube to 8 second side opposite
said first side;

an elongated drive element connecting said first wheel to
said second wheel such that a rotation of the fest wheet
causes a rotation of the second wheel via the elongated
drive element;

a plurality of bucyant balls each charged with a huoyant
pas external of said drive system and condigured o be
buoyant in and to ficat up through the liguid;
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a Hguid supply system configured to malntain said riser
tbe full of the linguid such that each of said pluraiity of
buoyant balls housed within 2 receiver cavity of the
second whee! facing the botiom opening of the riser is
buoyantly released from the receiver cavity o the
riser tube amd the receiver cavity of the second wheel
seceives liquid from the riser twbe causing said second
wheet to rofate, and fudher such that each of said
pleratity of buoyant balls dsing through the Hguid
column in the riser fubs exits sald top opening of said
riser fube snd eters one of said recelver cavities of said
first wheet with a buoydnt force causing said first wheel
to rotate and consequently transmitting rotation 1o said
second wheel throtgh said slopgated drive clement,
therehy tranelating said buoyant foree of each of said
pluratity of bucyant balls into 2 mechanical torgue;

said Hauid supply system comprises 2 finst tiguid tank, a
pressurized Houid supply tube providing fiarid commu-
nication from the first lquid tank to the top opening of
the riser tube, a second Hquid tank configured to receive
Hauid from the plurality of weetver cavities of the
second wheel, 3 liquid line providing fleid communi-
cation from the second tank 1o the fitst tank, and a pump
configure:d to purap liquid though the tiguid Hoe from
{he second tank o the first tank, whemin said purap is
powsred by an energy source exiermal of said drive
syatern, and

wherein the drive sysiers further includes a second elog-
gated drve slement connecting the second wheel 1o an
extornal device to be powered,

7. A power-gencrating wheel sysiem eomprising:

a drive system including an ascending, hollow riser fube
having 3 top opening and 3 boltom opening, wherein
said riser tube is configured to contain a guid forming
3 Hguid colume within said riser tube

a roatable, Aest wheel posttioned adjacent said 10p opsn-
ing of said ser twbe and having @ plurality of receiver
cavitics configured to seguemtially slign with the top
ppening of the riser tube, 8 pivot point of said first
wheel being horizontaily offset from a senteriing of
said siser tube to a first sids;

a2 rotatabie, sccond wheet positioned adjacent said botiom
epening of zaid riser tube and having 2 phurality of
receiver cavities configured (o sequentially align with
the bottom opening of the rser tube, a pivot point of
said second wheel being horfzontally offset from said
cemeriine of said oser tube to 2 secound side opposile
said first side;

an clongated drive slement connecting said first wheel {0
said second wheel such that » rotation of the first whee
causes a rotation of the second wheed via the elongated
drive slement;

a plurality of buoyant balls each charged with a baoyant
gas external of said drive system and configured 10 be
buoyant in and to float up thrcugh the Heguid;

& return ohute having 2 fop spening adjscent the top whest
for receiving each of said plusality of buoyant balis
fram the recelver cavities of the top whee! and a bottor
opening adjaceat the bottom wheel for depositing each
of said plurality of buoyant balis into the receiver
cavities of the second whesl

a Hquid supply sysism configured o maintain said oser
tube full of the Hauid such that each of sald plurality of
tuoyant balls housed within a receiver cavity of the
second wheel facing the bottom opening of the riser &
huoyanity wleased from the yeceiver cavity ko the
dser tuhe and the receiver cavity of the second whesl
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receives Houid from the dser tube cansing said second
wheel 16 rotate, and farsher such that each of said
phurality of bucyant bails rising through the Hguid
columa i the riser tubs exits said top opening of said
riser tube and enters one of sald receiver cavitics of salg s
first wheel with a buoyamst force causing said fiest whes
i rotate and consequently transmitting rotation to said
second wheel through sald clongated drive element,
thereby translating sald buevant force of cach of sai
pluradity of buoyant balls into 2 mechasionl torque;, 10

said liguid supply system comprises a first Higuid tank, 2
pressutized Bqaid supply twbe providing Ruid commu-
pication from the first Hauid tank 1o the top opening of
the siser ube, & second liguid tank configived 1o 1eceive
Hguid from the plumality of receiver cavities of the
second wheel, a liguid lne providing fuid commupi-
cation from the second tank to the first tank, and a pomp
configured to pump Hguid through the liquid e from
the socond tank to the first tank, wherein said pump is
pewered by an energy source external of said dove 2o
syster, and

wherein the drive sysiem further includes a second elon-
gated drive element connecting the second wheet fo an
external device © be powsred.
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