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SUBMERGED MOWER GENERATOR

RELATED APPLICATIONS

[0000)  The present application cluims the boneflt of LS,
Pravigional Application Ser. No. 61/226.290, which was filed
un Jul. 17, 2009, the entirety of which is hereby incorporuted
by relerence

AACKGROUND OF THE INVENTION

jmnz] 1. Fleld of the Invention

j0DD3]  The present iavention is related 10 pawer generalors,
and more particularly to power generstors using renewable
SOUTCES.

|oond] 2. Deseription of the Related Art

|[0005] Energy. particularly electric power, is essential for
maintaining the comforis of life and achieving high levels of
industrisl produclivily. Traditionally, power genemtion has
invalved the use of non-renewable sources such as coal, oil
and nuclear fuel. Cenerting power from such sources
involves considerable expense in the acquisition afthe source
material and causes subsiantal damage 1o the environment in
the form of pollution, Some power genermtors vse renewable
sources such as solar and wind energy, and thus have reduced
environmental impact. Hawever, the avallability of wind and
solar epergy depends on the environment and can be unpre-
dictable, Hydmopower iovolves damming large bodies of
water and running water through turbines o generate elec-
wricity. Although hydropower does nol generate poliulants per
s4, it requires a unigue geogmaphy inorder 1o be effeciive, and
vreates radicel changes 1o the enviromument,

SUMMARY OF THE INVENTION

10006]  Accordingly, there is a need in the ant for a power
punemtion sysiem and method thal van employ renewable
resuurees, has relatively liile effect an the environinent, can
he aperated withouwt relying wpoo chianging covironmental
conditions. dues nol substantially alier the environment in
which itis placed, and can be amployed in mamy locations.
[00067] 1o accordance with one embodiment the present
inventivn provides a submenged power generuitog, comprising
a hull configured to enclose an uir space, the hull configured
1o be submerged in a body of water, the hull having an entry
area and an exit area, the eniry area being disposed above the
exlt area; and a plurality of weighted containers. The entry
area is configured so as 1o selectively allow a weighied con-
taiaer to enter the air space; and the exit area conligured to
seluctively ejoct v weighled container from the gir space b a
surmunding hody of waler. An elegtric power genertion
aystem is disposed within the bull sir space, and is configured
10 engage a weighted container within the air space and con-
vert energy lost by the weighied conlainer as it is drawn
downward by grsvity into elecirieity, Each weighted con-
tainer enters the hull nir space m the entry area, engages the
vlectric power generalion system as il talls witlon the ol air
space, and 15 ejected out of the air space into the surounding
hody af water at the exit anea,

(0008] [0 somwe such embodimeins, the electnio power gen-
vralion system compnses a mechanical apparsus 1hal
engages the container and is adapted to drive an electneily
generitor as the container fulls. Sume embodiments addition-
ully comprise a sccondary power conversion system config-
ured to caplure and store enengy lost by the container us i is
Jrown downwanl by gravity in a non-electrical form.

Jan, 20, 2G11

|00y} 1o further embodlments the mechanical appuratus
comprises i lever arm having first and second ends, the first
end heing selectively attachable 1o the weighted container. the
second end connected so as o dove tie flywheel as the
weighted contpiner an the s end is drown downwardly by
gravily, and the secondary power coRversion system cuim-
prises an air compressor, the compressor positioned so that
the lever arm drives the compressor S0 a3 10 COMPress oir as
ihe first end of the lover arm [alls. Such embodinents may
additionally comprise a tank, and the compressor is conlig-
ured to direct prossurized air to the 1ank. 1o further embodi-
menls the exil sres comprises an exit haich configured v be
operated by an actuatar, and the actuator is configured 10 be
actuated wsing pressurized air from the air tank.

|0910] Additional erabodimenis combine # submerged
puwer generalor wilth a water-borne industrial complex hav-
ing u pluralily of lools conligunsd W by seluated by pressor-
1zed air, and additionnlly comprising o system tor distribuling,
pressurized air from a ank 1o a plurallty of locstiuns wilkin
the industrial complex.

[D011} Infunherembodiments esch container is configuned
to selectively modify its buoyancy. [o yel additional embuodi-
ments the hull is configured to be positively buoyant and is
attached to an anchoring system configured 10 anchor the hull
toa Boor of a surrounding body of water, whergin the anchor-
ing system is configured to sulectively change the depth of the
hull.

[0612] Inanotherembodiment a method of generating elec.
tricity is provided, comprising providing a hull a1 least par-
tially submarged in a body of water, the hull configured 1
enclose an oir space herswilhin and having an entry unes and
an exil area, providing a plurality of weighted containers,
engaging a weighted contsiner with an cleciric power gener-
aving system disposed withia the air space, and directing the
weighted conlainer lo fall a power stroke distance within the
air space so thal energy from the falling weighted conainer i
used by the elecine power generaling system 0 generate
eleatricity. The mothod lurher comprises cjecring 1he
weighted container ont of the gir space inta the surounding
body af water, allowing the weighiod conminer o float
upwardly, and, after the weighted conlsiner has floated
upwardly. retrieving the weighted continer and directing it
through the entry area into the air space. The entry area is
vertically higher than the exil area.

[0013) in asoolher embodiment e weighied contsiner
comprises 3 mechanism for changing its buoyancy, and the
mothod  additionally comprises the woighled container
changing its baeyancy.

|0014) In some embodiments the weighted comainer is
configured 10 be negatively buoyant at a water depth corre.
sponding to the depth of the exit area, and the imethod com-
prises e weighted container changiang its buoyancy so that it
becomes positively buayant alter heing ejected inte the sur-
rounding body of water so thai the container floats upwardly
within the body of water. In some such embodiments chang-
ing the buoyancy af the weighted container w make it posi-
tively busayant comprises pushing waler out ol the contuiner.
Some embodiments additionally compnse changing the
buoyancy of the weighted contmmner aller retneving the con-
tainer so that the conminer would be negatively huooymm min
waler depth comresponding 1o the depth o fthe oxit area. Somwe-
s vhanging the buoyaney 1o negalive buoysnuy compnses
udiding water 10 the comainer.
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(0015} Yet another embediment additicoally comprises
braking the weighted container. Some such embodiments
addltionally comprise mechanically engaging an appamius
maving with the container with an air compressor and pres-
surizging air as the container moves downwardly. Further
embodiments additionally comprise directing the container
into an exil chute in the exit area, and directing pressurized alr
tnto the chute ahove the container so as 1o push the conluiner
out of the exit chute into the body of water.

HRIEF DESCRIFTION OF THE DRAWINGS

(0016] FIG.1isa schemalic representalion of a submerged
power genermtor showing operational theory in accordance
with a preferred embodimen.

[1017]  FIG. 2 isa schematic representation of a submerged
power generator in accordance with one embodiment.
[OOIB]  FIG. 3 isa perspective view ol an embod|ment ol g
weighted conteiner ennfigured 10 be employed with the sub-
merged power generator of FIG, 2,

(0019] FIG. 4 shows the submerged power generator of
FIG. 2 during a gravity-driven power stroke.

[0020] FIG. Salso shows the submerged power genertor of
11G. 2 during the gravity-driven power stroke.

|#021) FIG. 6 shows a panion of the underwoler power
geasratorof FIG, 2 inwhicha weighted container is progress-
ing Toward an exil ares.

J0022] FIG. 7 shows the configuration of FIG. § with the
weighted container entering an exit chule,

(0023] FIG. 8 shows the configuration of F1G. 7 with the
weighted container progressing through the exit chute.
|0024] FIG. 9 shows the configuration of FIG. 7 with the
weighted container exiting the exit chute.

[0025] FIG. 10 shows the configuration of FIG. 7 with the
weighted container having exited the hull.

|0026] [IG. 11 is a sectional view ol the conteiner of FIG.
1 1eking along line 11-11.

[0027]  FIG, 12 i a schematic sectional view of an entry
arca af a submerged power gencrator as in FIG, 2 configured
in accordance with one embodiment.

|0D28] FIG. 13 is a schematic sectional view of anolher
embodiment of a submerged power generator,

[9029] FIG. 14 shows the configurstion of FIG. 13 during a
gruvily-driven power stroke.

{0D30)  FIG, 15 shows the configuration of FIG. 13 farher
alomy during the graviry-triven power stroke.

10031 FIG. 16 shows the configuration of FIG. 13 sull
farther along during the gravity-driven power stroke.

[0033] FIG. 17 shows the configumtion of FIG. 13 yel
lurther slong during the gravity-dnven power stroke.

[0033] FIG, 18 shows the submerged power genermtor uf
[*}G. 13 with the conldiner entering an exil chute.

|0034]  F1G. 19 shows another embodiment of a submerged
pawer genertor.

[0035] FIG. 20 shows still another embodiment of a sub-
merged power generaior,

[9036] FIG. 21A is o cross-sectional view of another
embodiment of 8 weighted container such as the containeroff
PG, ).

[0037]  FIG. 218 shows the comziner of FIG, 21LA bul with
a bladder inflated.

[0038) FIG. 22 is a schanatic view ol an embodiment in
which o submerged power generulor is incorporated into un
mdusirsl complex
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[0039] FIGS. 23A-23D schematically show another
embodimeni of an exil area at stages during an cjection pro-
cess,

DETAILED DESCRIPTION OF PREFERRED
FMBOIMENTS

|nn4n]  With initiakrelerence 1o FTG. 1, the present spesill-
calion describes embodiments of systems and methods lor
generating power. More particularly, a submenged power gen-
eraling system employs both principles of gravilational
potential energy and buoyancy and operates between an
enclosed air-filled system and a surrounding body of water.

[bp41]  FIG. 1 s a schematic operational diagram demou-
stmting an operational Lheory in accordance with = prefemed
embodiment. As shown, a hull 40 is submerned genem|ly
below the surface 42 of a bady of water 44 such as an ocean
orlake, The hull 40 defines an anclosed air space 48. A device
50 having a mass, such a8 a container holding weight such as
water, has pravitational polential energy when positicned
generally near the top of the enclosed air space 48, which is o
first environment having & first fluid density. The container 52
is more dense than the surrounding air amd thus is allowed 1n
fall by virtue of gravity, and preferably is connected to
generalor 0 that as the device loses gravilational potential
encrgy ai least a pordion of that energy is converted into
another form of enengy suoh as electricity, This sction can he
referred to asa gravity-driven power generation stroke 52. or
power stroke. Onee the power stroke is completed, the con-
1ainer 50 is ejecied from the hall 46into tha surmunding body
of water 44, which is a second environmeni having a second
Muid density.

[0042] Once ejected from the hull 40 into the body of water
44, the container S0 is less dense than \he surmounding water
and thus exhibits a measure of buoyancy, floating vpwandly.
Thig action can be refemred (0 as a buoyaney-driven retum
struke 54, or buoyanl stneke. Once the container 5O s al or
near the top of the Hull 40, it is retrieved and made 1 agaln
eater the air space within the hull 40. Once within the Lull, the
container pgain perfurmes a power stroke, followed hy n buoy-
ant stroke, and the cycle continues. Power is generated as the
massive container 50 falls during each power stroke, but no
power is used as the container rises duriag the buoyani stroke.
[0043]  With reference next o FIG. 2, a schematic represen-
tation of a preferred embodiment shows a body of water 44 in
whicha large kull 40 is submerged. Preferably the huli 40 has
a relatively large height or draft 86, and is consiructed 1o
endure the ngoers, pressures, and wear and tear of an industrial
instullstion in an underwater, saltwaler ur fresh wuler envi-
ronment. In the preferred embodimeat, the hull 40 is con-
structed of steel and is treated with anti-cormsive treatments
such as manne paint. Other matenials and wremments can be
employed as appropriate. Preferably the drafi 56 or height is
substantially large 50 as 10 take maximum advantage of (he
gravilational potential energy 1o be converted within the hull
40, For example, embediments may employ hulls having a
drlt 56 of 20 yards, 50 yards, |00 yards, 200 yards, or more,
as desired and as construation technology pennils.

[0D44]  In the illusimated embodiment, the hull 40 is com.
pletely submenged under the surface 42 ol the water 44. In
other embodiments, a top portion of the hull may be exposed
somewhat above or genemlly even with the surlnce of the
water. The illustratod hull 40 is generally rectangular in
shape, having oppusing vertical side walls 58 and top and
hottom walls 60. 2. Inthe present canbodiment, the bull 40is
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anchoredin place. More specifically, anchors 64 or pilings are
driven into the ocean fioor 66, and cables 68 chains or the like
extend from the hull to theanchors 64. Hallasts 70 may also be
provided 1o assigl inholding the hull 40 submenged stuhly in
the bedy of water 44. In some embodiments, portions of the
hull may dofine ballast 1anks, which can be filled with water
ar the like to help maintain the hull in a submerged condition.
It is 1o be understood that additional or sliernative structure
may be employed to secure the hull in place.

[0045) The hull 40 preferably encloses an air space 48
therewithin. In ihe il lustrated embodiment, a ventilation con-
duit 72 extends upwardly from the hull and above the surface
42 of' the body af water. A vent 74 supported by the conduit 72
enables air 1o be ventilated into and out of the air space 4§.
Preferably (he veat 72 is supported by a buoy 76 or the like
and configured to withstand environomental factors such as
inclement weather, ship impacts and the like without allowing
substantial water incursion nto the hull 40. In another
embodiment, instcad of or in addition w a vent the Ll can
include machinery for re-nygenating airwithin the hall ands
or generoling oxygen fm the surrounding water.

{0046] Apn eotry area 78 at ar near the top of the hutl 40
preferably is configured so that a weighted container 50 in the
body of waler 44 can enter into the air space 48 within the hull
40. An exitarea 79 is provided at or near the bottom of the hull
and is configured so that once 8 weighted container 50 has
completed its power stroke, il proceeds o the exit area 79 in
whiah il is gjected from the air space 48 and into the surround-
ing budy of waler 44. A guide or fence B0 is disposed around
at leasy part of the hull abow the outside of the hull 40. The
lence 80 is configured to contain and guide containers 50 in
the body of water. More particularly, the fence 80 defines a
path containers 80 may follow from the exit area 79 along the
outside of the hull and upwandly to the entry area 78. In the
preferred emhadiment, the fence 80 has 8 mesh or grate
construction and i made of cormsion-resisiant malerials
such as stainless sieel. Othor materials such as pnti-corosion
treated steels and the like ean also be employed. The mesh or
grate construction of the fence enables the body of water 1o
Ireely communicate through the fence.

[0047] With continued reference to FIG. 2 and additional
reference to FIGS. 3-5, preferably an electric power genera-
tion system is provided comprising a flywheel 82 and an axle
84 conligured to be driven by a lever arm %0. A [irst end 92 of
the lever arm 90 is preferbly connected to the Qywheal 82 so
as drive the flywheel. A weighted countainer 50 is attached 10
o second end 94 of the lever ann 90 at a connection poinl. The
container S0 preferably is substantially heavy, most prefer-
ably being fllled with water As shown, the weighted con-
tainer 50 falls with gravity a vertical power siruke distance 98
along o downward path, thus driving the flywheel 82. The
flywheel 82 in wm is connected 1o an electric genemior 50
il the power stroke of the contoiner falling along the path
causes electricity wo ba created. Such electricily can be com-
munieated directly o wires thal run to shore and eventually
join with a commercial electnicity grid delivering electricity
io consumers. [n other embodiments the electricity is pro-
vided solely to properties and structures associated wilh the
power generator. In still other embodiments one or more
electricily slorage devices such as batteries are disposed
within the hull, and all or some of the generated clectnioity is
maintained in the batteries until needed for use.

[0048] At the end of the power generation stroke, (he con-
tainer SO is disconnecied from the second end of 1he lever ann

Jan. 20, 2011

90. Preferably, the lever amn is bissed upwardly. Thus, once
the weighted container is disconnected from the leveram, the
arm %0 avtematically moves upwardly ta retum to the top of
the hull 40 50 as o connect o annther weighted container, and
perform another power stroke, The fever arm cen be biased by
any desired structure such ns 8 spring, a eounterwedight, and
elexiric, hydraulic or pneumatic motors or the like.

[0049]  Inthe illustmted embodiment the lever arm 90 stops
and reverses its motion. During the period when itis stopping
and reversing, the lever arm is preferably disconnected from
any direct driving connection wilh the fAywheel 82 and/or
genermlor so that siopping of the lever arm does not also stop
rotation of the generator. Most preferably, the lever nrmm #)
drives the flywheel through o drive imerfoce such as gearing
30 that during substantially the entire power stroke the lever
arm will drive the flywheel, even if the lever ann is moving
comparatively slowly. In some embodlments, the drive inter-
face may include & transmission such as 8 multiple gear-ratio
iranemission in which optional gears for a given state may be
satected and/or o continuously veriatile transmissian tha is
configured 1o optimize o mechanical advantage for driving
the Aywheel andior generator.

|0050]  In some embodiments, the lever arm connects W &
drive interface by way of o selectiveiy-engageable hydmulic
cluich or the like so that the lever arm can be selectively
enpaged or disengaged from the drive interface, ln such
embadiments, the hydrawlic olutch is disengaged as the lever
amm 2lops 10 releaso tha container, wnd whils it mums I its
upper position, and is re-engaged during Lhe next power
stroke. In still other embodiments, rother than an upwardly-
biaged and retuming lever amm, the fywheel is driven by a
ilrive wheel having lever arms that move circumferentially
about ian axle.

[0051]  In preferred embodiments, the electricity generator
is not necessarlly positioned immediately adjacent the fly-
wheel 82. Rather, the flywheel may be configured ta drive »
driveshall or (he 1ke thal in lum ntEes o genersior spaced
lrom the flywheel. For exampie, some power generalor
embadiments may employ several power genarating stalions
such as the lever arm 90/[ywhee) B2 arrangement discussed
above and shown in I'IG. 2. For example, a hull may include
8 plurality of such stations disposed side-by-side and shanng
# comman driveshaft that drives a geperator disposed at some
puint along the shaft. In sume emboidiments, (e hull may be
divided into severs] compariments, with each companment
comprising & power generating arm and flywheel as discussed
herein. Preferably the compariments are sealed 1o preven
water intrusion between compartments.

[0052] Witk particular reference 1o FIG. 3 the weighted
container 50 preferably is eanstructed of a sturdy material
such as structural sieel so as (o he durable during the wear and
tear of an industnal manne environment. The weighted con-
tainer 50 also preferably is configured to have a relatively
large mass so a8 10 maximize i1s potential grovitalional energy
as it Falls during the power stroke. [n a preferred embodiment,
top and bottom and/or side walls 100, 102, 104 of weighted
container cooperate (o define enclosed space 106 that may
selevtively be filled with water, as will be described in more
detail below, The Mlustmted weighted container 50 lios a
generlly rectangular cross-section having o hieight b, widih
w and depth d, ang the heigh is greater tua te widih aoed
depih. A surface area of the hbanam wall of he coptainer is
defined by the widih and depth. Most preferably, the weight of
Ihe container during the power struke is coutigured (0 be
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sullieienily large 30 (hat the downward forée exerted un the
conlziner 50 by gravily is greater than a force that waner ut the
depth of the borom 62 of the hul woutd upply acruss surfaue
area ulihe honom wail 102,

[0053] The embodiment illustrated FIGS, 2-5 also cun-
Prises 2 poevmalic power generntion syslem omprisiog v
Mewt or staging AT lenk 112, second or medialtank 114, and
third ar primary air tank 116. Proelerably a plurality of piston-
rype compreszors 120, 122, 124 are conllgured (o caompress
air ioto the medlal air tank 114, With comlnued reference w
FIGS. 2-5, during the power genemtion stroke, substantial
drwnward momentim may be generted as e coaluiner 54
lalls while connecled to the tever anm #1), As shown specili-
cally m LGS, 4 nod 5, 1l o point along 1he downward path of
(he power sirvke, o porticn of the lover aim 90 contacts a
compressor arm of a st aircompressor | 20, Asthe conlainer
continnes to fall and e lever vonlinues lo reiete, the lever
cngages second and third compressors 122, 124, This vam-
pressing wction has the effect of both pressuriziog 2ir A inthe
medial air storage lank |4 snd hraking the {illing container
S0, “Thus, the kinetic energy and at lenst some of tho grvit-
tional patential energy of the conlainer is capiured und stored
us prevsurized wir a5 Lhe conziner flls, and the container ie
slowel 50 45 10 stop at the commest and safe point a1 the bonomn
ulils power stroka.

|oosd] Witk continued reference tu FIGS. 4 and 8, prefar-
ably pressunzad air is desired 1o be maintaingd in 1he pnmary
wmk 116 wibin 8 ceruin 3pegific ripe ol pressunes, prefer-
ably excesding thu presswe uxened hy e hody of water 4d a1
ar r L belivm 62 ol the hull 40. The firsi or staging tank
112 preferably incluedes airthat is pressunzedat o comparahiy
fow pressitre, sich as aiy obiained frow the eovironment angd!
or scavenped frum taaling or other sources as disvussed
betow, The steging lank 112 provides air 1o the compressurs
whioh, as just discuksed, Marhur pressurize the air inie Lhe
medinl storage a0k L4, Wihea the pressone in the mediat lank
exceeds 3 designmed thresholld pressure, such as during the
atr pressurizatiol porivn of the pewer sioke, air Bows into
he primary sorage Lank 118, Ths air pressure between the
tanks is regulated williln & chesen mange. Tn somc embodi-
ments a wolvrized air compressor may additionally be
employed us desird t maintain approprifle pressures.
[i055]  i'refernbly valves are provided Lo mainlain appro-
pridle eontroloves airlluw betweon thu lenke. fnthe ilnstmied
embodiment, three compressurs buve been shewn. This is a
sechematic ilustration to demonsteate the useol multiplocom-
pressars, and if is 1o be understoot that voe or magy compres-
sors may be employed. Additionally, prefembly the compres-
sors are arranged in stapes so tat one or morc of the
COMPIERSO Mey COMPpress airio a ligher pressure than nth-
cri af the compressors, which may, for easinple, pressunzc a
linger wolume of Jir ot a Jower pressure. The siaging amd
plecement of Lhe compressors preterahly i chasen wo ng o
generate a desired anvount ol cumpressed sir, while simulia.
neous|y providing a desired amuunt uf hrakiog for 1he alling
comainer, Preferaly the threshald pressure and valve con-
figusation is selected s thal 1he [uling conlainer is braked to
be stopped w en appropriate point,

[0056] [ wiunbier embadiment, one or more rdinl - ype uic
voun presssans iy be conlipured (o be seleetively driven by the
Iy wheol As such, duang ul least o porion ol the power stroke
roilivn ol the Bywhoel pressurizes aw, Cmbodilnents ere
cuntemplated i which such redial compressors are provided
ingtead ol vr i addition w the piston-ovpe compressors Jis-
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cussed sbove, A bydravlle cluteh or other selecilve enpape-
mieni meohanism ¢an be configured so thar the Hywhee) and/
ar levor arm cngages & radial compressor durioy a purtian of
[he powier klroka, 2nd the suueore may be conligured s il
the lever arm successively engapges a plorality of radisi-gype
alr campressurs during the power steoke o as to apply bruk-
Ing =s deaired. $till further, in some embodlneats, alr com-
pression may be prefemed over electricity peserion, snd ona
OF inore air compressors may be provided instead ol an €lec-
tNCity generMor.

[0057]  With panicular reference neat to FIC. 4, once the
eontziper 50 has completed its power stroke, 1 is discon-
necict from the lever arm and released fo a floor 130 ol e
hull, Prefarably the fiear 130 hos an inglined pertion 132 upon
which the contuiner slides ur ralls ewand anexit chite- 140 of
the cxit area 79; As lustriied in FIG. 8. preforahly the exit
chute 140 is elongate and detned'by wulls Lhat extend {rom
lhe Naor 1 10 te thebonom 62 ofthe Lull. The il lustraled chule
140 has an innur hotch 134 and an ower hach §46, bovh of
which prelemibly vre provmotically operated by corves pond-
ing prenmntio achknors 1440, Ld4éa using pressurnized air
sopreed from the primary (ank 136, Thus, pressunzed atr
penemivd during the power stroke is utllized dunng ather
stuges of apermian. |n other embodineats, the haichos 144,
146 muy ba operaied by other structure sl methods such a5
solenoids or e like. Alse, o other ebodiments pressirizsd
air ar elechiciny ciin be sl to apply pressure 1n s hydmuli
sysiern which in furm operates aspects such as hutehes and thue
Hke. 1o a preforred embodiment (he hatches are sliding,
sinple-punel dewrs. Other huich configurations, such as ould -
panel andor swinglng dovrs, can be used as desired,

[sE]  With additionsl refereoce next o FIG, 7. when the
container 50 is in position, (he itner lwloh 144 profcrably is
upened, ullowing 1he weighted confainer 1w full iglw the exir
chuce 140, PIG. T shows aniiher electriciry wencration and
brakirig system disposed in e exil chute, comprising wieehs
148 hul bath contrg] of the weighted container’s deseen) and
drve a geperaior so thal elecinicity is generaled io tha prcess,
preforsbly in 8 manner similar to sutomative regencralive
braking.

|359)  As shown noxt in FIG. 8, prefarably the ipner and
auler hutchos 144, 146 are both olosed when the container 50
is fully within the exit chota 140. Also, preferably size wler-
anves are perticularly alose s thal where is Inde spece
berween sxdil chute walls 142 ond the container 50. As shown
in PIG. 9, afier the top haich 144 has been closed with 1he
container 50 in the chules 140, vhe bottom haicl 146 may then
beopened and, due w i1s weight, the container 50 conlinues to
falt out of the dhute 140 and into the surrounding budy of
water 44, Preferably o prossunized air source 150 delivers
pressunized oirindo Le cliwte 140 nhave the comtainer 50 5o ay
to relieve any resisiunca due W vicuum and to urge 1he can-
tniner through the outee pich 1446 Tn the preferved smbodi-
ment, the air is pressurized in a range ilal spproximutes or
exeeeds 1he pressure of the waler af the depih-of ihe ouler
aich. Thus, the contaioer is readlly ejected whiie minimidng
OF priventing wiker eniry iofo the exit chute and hull.

[3060) lo sume cabodimenis, and a3 shown schematically
1 phamom in F1G, Y, ane o¢ trore additivoal buules 152 niay
be provided s¢ that once the container passes n parliculir
puint, i Juteh 152 athal painl is<losed sa e 10 JTndher nsinoe
buth 1he likelihood of waler ineursavn wnd the amoun! of ar
aeed !l pressurived air 1o prevent such icursleo. Once the
cuntsiner clears the howam hawh L46. the batch s closed
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quickly, and the container continues to sink. Pressurized air
within the exit chute can then be returned to cne of the lanks
such as the medial tank 114 or staging tank 112 for repres-
surization, or can be pumped back to the primary tank 116.
[0061] Once clear of the hll, the container is fulky within
the body of water as shown in FIG. 10. Proferably, the cuter
hatch 146 oNhe exiichule 140 upens withinthe fence or guide
80 so that the container 50 is within the conflnes of the fence
80, The container preferably sinks until it contacts the bottom
of the fence. In the illustrated embadiment, a conveyor 160 is
provided for moving the contginer 50 away from the exit
chute 140 end toward the side of the hull 40. Tt is 1o be
understoad that other apparatus can be employed lo move the
conlainer away from the exit chute. For example, hydrli-
cally or pneumatically opemied robutic or remote cenirol
anns, submarines, olber submersible devices or the Ilke can
be employed, Additionally, In some embodiments, the fence
can be inclined so that as the sinking container contacts the
fence, the container is deflected urged to the side of the hull
and away from the exit chute,

[0062} With reference next (o FIG, 11, an embodimen of a
variably-weighted conwiner 50 is schemarically shown in
section 50 that inferior structure is visible, The illustrated
variably weighted container can selectively change its weight
and incresse or decresse il¥ buoviney. The side stroctaml
vertical and sircnural, vertical snd top and bottom walls
preferably are relatively thick and sirdy. A divider plate 164
divides the space 106 within the container space 186 and a
lower space 168. Preferably an electronic unit 170 includes a
processor or contoller 172 and a power source such as a
battery 174, A interface 178 is disposed on a side wall of the
container 0 enahle outslde access for charging of the batiery
174 apdior programming of the controlter 172 when appro-
priate.

{0063] A mounting portion T80 s also pmvided along o
side wall of the conunner 50, [n the illustraied embadiment
the mounting portion 180 along a side wall of comprises an
inler 182 adapied 10 sccommodate a pin or the like on the
second end of the lever am so as o roweiahly connect the
contoiner o the lever arm, Preferably a lutch 184 opons o
allow the lever arm pio to extend into the inkel 182 hut closes
1 ¢nsure ¥ secure conneclion duning Lhe power stroke, In Lhe
iHustrated embodiment, o solenoid 186 actuates the laich 184,
which solenoid is eleetranically controlled by the controller
172,

|MI64]  With contineed reference to FIG. 11, profembly a
pressure vessel 190, more precisely a pressurzed air tank, is
enclosed within the upper space 166, Addilionally, » pneu-
matic actuator 192 comprises of a mount 194 and a pneumali-
cally operated ram 196 attached to the divider plate 164, The
divider plate 164 has seals 198 on opposing sides, which seals
198 engage the contpiner side walls 104 50 as 1o seal the lower
space 168 [mim the upper space 166, An uir line 200 extends
from the air ank 19410 the preumatic actuntor 192, and air
supply is controlled through a valve 202 which is alectmoni-
cally controlted by the controller 172 so as 1o control the
acluator,

[0065) Anopening 204 from the sirtank 190 into the upper
uir space 166 is also provided, proferably baving a valve 205
clectronically controiled by the controller 172, An air fill line
206 and interfoce 208 vxtend 1o the side wall ol the conlniner
30 that the air unk 199 can be sclectively filled from a source
outsice the container 50. A valve 210 such as a one way vilve
is provided 1o prevent leakage. Further, o pressure release
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valve 212 and interface 214 is also provided through the side
wall 104 of the container so as to selectively allow air 1 be
evacuated from the upper space 166 when desired.

[0066] A pressure sensor 220 preferably is configured 1o
sense the pressure outside of the conainer and etecronically
communicate data conceming such pressure 1o the control ler
172, which evaluates such dats and controls various valves
and the like in sccordance with such data. The lower space
168 lsa preferably has at least one water vent 222 thil bs
selectively closed by a valve 224, thal is also controlled by the
coniro|ler,

|286T] As discussed above, preferably the weighted con-
winer 50 is.partioularly heavy and can be filled with waer. In
the illustrated embodiment, the water fills the lower space | 68
ofthe contalner. Itis to bo also undersiood that the drawing in
FIG. 11 is schematic, and that inother embodiments the upper
and lower spaces 166, 168 may have different relative dimen-
sions than as shown in the illustrated embodlmen.

[0068] Inoperation, preferably the lower space 168 is com-
pletely filled with water which can enler through the waicr
vent 2200 Thus, water in addition 1o the durubie sieel con-
struction can contribnte substantinl weight 1o the contriner 50
for the power stroke. As discussed above, preferably the con-
iner is weighted enough so thal it falls out of the exit chule
140 into the surrounding water 44. When the water sensur 220
detects the water pressure. The controller preferably is con-
flgured 1o recognize when sensed water pressure is above a
threshold value, indicating that the conwiner S has exited
{fam the hull 40, and then (o actuate the pnewnatic ram 198 in
order to push water omt of the lower space 168. Prclcrably,
simultaneously air from the lank 190 is vented into the upper
space 166, through the opening 204, 5o as 10 increase the
buayancy of the container 50. Eventvally the overall density
of the contaicer decreases to that it has sufficient buayanay 1o
hegin Roating upwardly. Prafershly by this lime the consiner
will have been teansferred Lo the side of the hull st the
continer 50 floats wpwardly toward the top of the hull as
shown in FIGS. 2 and 10, the conlainer procecds up.

{0069)  As the cortainer Hoats npwardly, the sensoer 220
deteets the change in surrounding waler pressure, and in
response the controller 172 stops opention of the ram 196 so
as o not further increase buoyancy. As such, the now-huayant
container S0 floats upwardly toward the 1np of the kull 40 &t a
controlled pace. In some embodiments, ay the conluiney
movas upwardly, ihe preumatic rmm may be retracted in omder
to forther contm] and in some cases slow the contoiner's
ascenl.

[0070)  With additional reference 1o FIG. 12, once the con-
tainer has reached the top of the hull 40, it iz direcied intn the
entry area 78, in which the container 50 is prepared for
ainther power stroke, and again drawn into the hull air space
48. As shown, the container is preferably direcied over the 1op
of the hull 40, preferably by a mechanical spparatus such as
anan, crane or the like. The continer 80 may 1hen interfaee
as appropriale with apparatus so as (o prepare it for another
power stroke. For example, the electronic uait 170 interince
176 can be engaged with a source of electricity to charge the
battery 174 and’or a mester control system ol the hull, wihich
van updaie control routines and exchange dala with e con-
troller 172, Also, the air pressure wnk 190 can be recharged
by connecting s interfice 208 with, lorexample, the primary
wnk 116 of the hull 40, Addivionally, through interfice 214,
air within the container upper space 166 may be vented fom
e conwiner andior may be directed to a scovenging tank
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such as the staging tank 112 for pe-pressurization, thus facili-
tating full retraction of the pneumatic ram 196 and rofilling of
the lower space 168 with water through the at legst one water
venl 222

(00°71]  Inthe ilustrated embodiment, cach of the interfaces
connects independently with a respective resetting apparatus.
It s 1o be understood, however, that, in other embodiments the
interfisces may be combined into o single interface structure
whichmay be cagaged with the container interfaces manually
andfor awtomatically such as by nobot and the like.

[0072] in preparntion for reentry into the bull 40, the con-
tainer is advanced to an entry chamber 140, Preferably the
container 50 proceeds through a sealed entry door 232 to enter
thes entry chamber 140, ['referably the eniry door 232 is auto-
matically opernted such as by a prewnatic or hydraulic actus-
wr, and creates a seal when closed. Thus, onee the entry door
232 s closed, the container is separmted from the sumounding
paoiky af water 44. In the eniry chamber 149 turiher prepam-
tion can he performed, such as removal of waler around the
container and, in some embodiments, substantially drving the
container. Such opemtions may advantageously be pawered
by pneumatic, hydraulic and/or electric toals,

[3073]  When the container 50 iy ready and the lever aom 90
is retumed 1o its upper position, an entry haich 234 is poeu-
malically opened and the container 30 proceeds downwardly.
Preferably the container is supported by o suppon apm 236
thal moves slong a track 238 that controlledly guides the
cuntmaer Sl o w position ol which it s luched secarely onte
e secomd end 94 althe lever arm %0, Oneg the conliiner 50
is securely latchod to the lever arm 90, a new power stroka
begins.

(0074)  The embodiments deserbed ubove in connection
with FIGS. 2-12 have followed a comaiaer through an opera-
tion eycle of the power stroke, exit, buoyancy stroke, and
antry. 11 is to ke understood that preferably a hull will have
several containers 30 participating in the operation cycle
simullapeously. For example, one first container may be per-
[orming a power stroke, another oontainer may be within the
fence and moving toward the side of the hull, yel another
coniainer may be advancing upwardly 1oward the top of the
hull, st enother container may be moving over the top of the
hull, and a further container may be undergoing final prepa-
ration before another power stroke. For maximal efficiency,
preferably sufficient containers are employed so thal a cop-
tainer is always ready for a power stroke when the lever aom
relurns (o s upper posilion,

[0075]  With reference next o FIG, 13, another embodiment
of a submerged power genemtor is illustrated. This embodi-
inent also discloses a hull 40 that encloses an air space 48 and
i5 submerged under the surface 42 of s hady of warer 44, The
illusteated hull prefermbly has ballnst 70 adapted 1w help keep
it at & preferred depth. In the illustrated embodiment, one or
more propulsion/sieering devices 240, such as a waler jet or
impeller, are anached 1o the hull 40, One or several such
devices 240 may be attached 1o the hull at various locations as
desired to provided propulsion and steering.

10076] In the embodiment illustrated in FIG. 13, the hull is
aol anchored to the bottom of the body of water 44. Rather,
e bl 0 s maintined anoihe desired location by opermion
of propulsion devices 240, and/or (e hull can be moved as
desired. As with previous embodiments, the holl 40 preler-
ahly has o fenee or wuide 80 disposed about ot least o part of
e bl anccantry orea T hrougeh which o owed ghied container
St can estter the bl e spoce dB. and an exit srea 79 thirough
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which a weighted conlainer $0 can exit the hull air space, A
power generaling apparatus is disposed within the air space.
[0877] With additional reference o FIGS. 14-18, in this
embodiment the power generation apparaius includes e first
tever arm 250 having first and second ends 252, 254, a cor-
responding first lywheel 258 to which ihe first end 252 is
drivingly atsched, and 4 second Jever arm 260 having lin
and second ends 262, 264 and n comesponding second {ly-
wheel 268 to which (he first end 262 is drivingly anached. As
shawn, the lever arms 250, 260 preferably are biased to a
upper position as shown in FIG, 13,

[0078] In operation, 0 weighted container 50 is attached
the second end 254 af the lever arm 250, and as the container
falls during a first power stroke it drives the fiywheel 5o as to
drive an electrdcity generstor, As Ihe first lover 250
approaches the end of s range of motation, it preferably
engages a compressor 70, which engagement brakes the fall-
ing cantainer and comverts Kinetic cnengy intn compressed air.
[0079]  With particulas reference (o FIG. 15, when the firsi
ann 250 reaches its lowest point, it preferahly is substantially
dlighed will Lhe second g 260, which s in 1l upper posie
tion. The container 50 is released [rom the Hrs1 arm 250 and
alides, rolls or otherwise tmnslates over {o il second arm
260, w which it connecis. Adter the trunsler, the container
vontinues Lo (al], tan now ronates the second arm 260 down-
ward, driving the fywheel 268 and an assoviated generalor as
& second power yencration stroke. Durdng the second power
struke the MirstL um 250 reluens o ils upper position,

|0080) Upon completion of the second power geaemiion
stroke. as shown in FIG, 17, the container 50 is aligned with
an exil chute 140, and an inner hatch 144 opens 10 allow
uecess inin the chue 140, The coniainer is releised from the
second lover arm 260 and drops into the chute 140 as shown
in FIG, 18, Now relicved of Bis weighted container, the second
tever arm 264 relims 1o ils recovered upper position. Mean-
while, as shown in [71G. 18, anather comtainer enters the air
space and engages the first lever arm 250 2o as (o stard the firs
power stroke again. Al this poinl of operation the power
genemioris Again in e confguration shown in FIG. 13, Witk
neference again to FIG. 14, as the next first power siroke
begins, preferably the conteiner 50in the exit cluna 140 exilz
throwgh the outer hatch 146 inte the body of water 44 50 as 1o
begin the buoyant siroke.

[D081] Wilh reference next to FIG. 19, yet another embodi-
ment of A submerged power generator is disclosed. In this
embodiment, the hull 40 is connected by cables 28010 motor-
ized pulleys 282 that are in turn connected by cable 68, chain
ot the like lo anchors 64 cabedded in the floor of the bady of
waler #d4. The motorized pulleys 282 can be employed o
ajust the depih ol the hull. Additisnally, preferably one or o
ploralhty of propulsion/steening unis 240 i3 provided 1o pro-
vide stability for the hull 40 in respanse to changing condi-
tions such as ocean currents, wave aclion or the like. For
example, such propulsion/steering devices 240 could chanpe
the direction the hull Taces relalive to wave aclion so as o
minimize any wilect such action moy have upoa the huil.
|0082) I the embodiment iHustaned in FIG, 19, a break-
water 288 exiends generally upwardly and outwardly lrom
the () 48, Preferably the breakwater 288 stills wive action
s0 that oy water in a working aros of the 1ep of tha hull is
punenslly enlm. In the configuration shown, part of the hull
cxtemds above the surfee 43 of the water. Thus, any waler
pressures allecting the emry arca T8 are compantively low
and workers can imone cusily work direet |y witl thic containers
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£0. Additlonally, since the generatar is at feast partially sub-
merged, Lhe buoyant contulners flost substanially fu the mp
surface 180, In other configumations, the top surface 60 of the
bull 40 is gbove the surface 42 of Lhe waler so thal il is a
wenerally dry eavironmen. In such 2 configuration, an eppo-
ratus such as a crane or the like may be employed to Hift
containers floating on the surfzce of the water onlo the top
surface of the hull, The containers are then in a substantially
dry, non-pressurized work envirenment and both prepamtion
ol the containers and entry of the containers into the hull air
space is facilitated.

{0E3] 1o sl anoiler embodiment, the power generatur is
configured 10 selectively operate in a range ol configurations
ranging from a configuration in which the top surface 60 of
the hull is disposed above the surface of the water to a fully
submerged configuration. For example, during good weather
the hull may be raised, exposing the op surface 60 and pro-
viding o dry, relatively easy work ares af the entry area 78 of’
the hull. But in the case of inclement weather or excessive
wave action, the pulleys 282 may be actuated so as 10 pullthe
hull completely underwater to a depth a1 which the hull is
substantially unaffected by the weather above, and power
generatlon may continue.

[NIg4]  Ioihe embodiment illustrated in FIG. 19, a generlly
vertical track 290 is defined between the entry chamber 230
wnd the exit chute 140. The conainers 50 engage and arc
guided by the track 290 as they fall during a power stroke. A
talescoping lever amm 292 has a first end 294 connected so as
1 drive a fiywheel 298 and o second end 296 positioned w0
suppar the conlainer 50. As the cantainer falls, the lever arm
292 telescupes so as 1o accounodale the change in mdiuvs
resulting trom the verical treck. Braking systems, such as
discussed in previous embodiments, may be used as desired.
Upon completion of a power siroke, the container 50 enters
the exit chule 149 and is ejected from the hull 40.

[I085] With reference next to FIG. 20, yel another embodi-
ment of a submerged power generator is illustrated. In this
embudiment, the entry chamber 230 und exil chute 141 uro
again aligned and the containers 50 fall along & generally
venical shaft or path from enlry o cxit. A plurality of rollers
300 are disposed along the fall path. As the comainers 50 fall,
they contact and tum the ollers 300, which in mm dnve
power generators. In one embodiment, each roller 300 drives
its own electricily generator in 8 manner that may be sinilas
1o sutomotive regenermtive braking systems. Inother embodi-
ments, rmabian of the mllers drives a common drve shafl
which in tum drives a electricity generator.

10086] In siitl another embodiment, magnetic poles are dis-
posed alang the fall path, and magnetic poles are also pro-
vided v Lhe containers 50, As such, when the containers fall
along the foll path, the coutainer poles passing the fall path
poles acts as a linear electricity generator in addition to the
clectricity generated when the rollers to drive o mechanically-
driven electnicity genemior. Still other embodimems may
employ only the linear eleciricity generator.

[0087] The embodiment of FIG, 20 is paniculady ame-
nahle w huviog muliple conainers 50 flling in their res pec-
tive power siruke in the same fall path ot the same time.
Preferably the exit area 79 structures uperale quickly so thar
the containers can be ejected from the hull without backing
up. Also, preferahly the mollers 300 provide adequate bruking
to provide a controlled power diroke. In some embodiments,
s aie space within (the holl can have o plurslity of fall paths
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that may direct conlainers into a commeon fence 80 siruchire.
In other embodiments each fail path has its own dedicoted
fence structure.

[0088B] With reference next to TIQS. 21A-B, yet anciher
embeadliment of a container 50z is illustrated in section, show-
ing intemal compeanents schematically. 1a this embodiment,
an electronic unit 170 comprising & controller 172 and o
puwer source such 0s a battery 174 is provided within the
coniainer S0a as well as a pressurized vir tank 190 connected
50 as (o provide air to a bladder 110, The bladder 310 is alsa
connected 1o an electricity-driven air compressor 312 A
water vent 222 is also provided for entry of water into the
space 106 defined within the container 50a. Preferably, water
can fill substaatially an entire contaloer, panticularly with the
hladder 310 vninflated as shown in F1G. 21A.

[0089]) Upanexit of the continer from the bull airspace 43.
preferably the controller 172 directs the pressurized air tank
190 g0 A1) the bladder 310, thus increasing the huoyaney of the
conmainor $ha sulficient so thet the container achieves positive
bucyancy su it stans 1o lloat upwardly, Upon reaching the top
of the hull in preparation for another power stroke, the con-
troller 172 directs the compressor 312 o remove the air from
the bladder 310 and recompress it inta the air lank 190. Also,
the walter vent valvo 224 1s opened so as o enable the sur-
munding warter to sgain Gl the space 106 within the container
S04, thus helping the container achieve its greatsst weight.
The contalner 190 is then ready for another power stroke,
[RD]  The continer S0a of FIG, 21A-H also prelerably
inctudes a shock absorber 314 attsched 10 it bottom surface.
The shock absorber 314 helps absorb impacts that may occur
during operation of the power penerlor. Tn a preferred
embodiment, the shock absarber 114 comprises an elasio.
meric material such as hard rubber, which serves the purpase
of absorbing impacts but is also rolalively heavy yet buoyznt.
O evurse other materials and mechunisms can ke employed.
[0091) Still other conlainer enbodiments may employ a
control system made up of non-electronic controllers, For
example, a mechanically-actuated pressure sensor may
mechanically trigger opening & pnenmaic valve upon expo.
sure 1o o first threshold external waler pressure, thus increas-
ing the buoyaney of the container, and mechanically rigger
closure of the prneumatic valve when exposed v 8 second.
lesser threshold external waler pressure 5o thal beovancy of
the container is modified without use of electricily andfor
without electronic input.

10092] With reference next 1o FIG. 22, another embodiment
is shown in which a water-borpe industrial complex 320
employs o submerged power generator. [n the illustraled
embadiment the water-borne industrial’ complex 320 &5 an
wil-drilling rig hoving a plaiform 322 end a plumlity of legs
324 that extend downwardly imto (he water 44 (0 o substontinl
depth. In the illustrated embodiment, at least one of the legs
324 is subsientially hollow and is configured (o define o leg
hull 326 having an alr space 330 within which a power gen-
eruling appanstus is provided.

[0D93) | the illustmated embodiment, & conveyor 336 is
supported by first and second pulleys 332, 334 so that (he
conveyor 336 runs generilly vertically in the leg hull 326. A
plurality of supparts 138 are connected o the conveyor 336 so
a5 to move vertically wilh the conveyar, Esch support 328 is
configured 1o suppont a weighted container §0. As the con-
tainers and commesponding supparts 338 Fall during the power
stroke, the supports 318 drive the conveyor 316, which iu um
drives the pulleys 332, 134, The pulleys in torn dove an
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elecinicity penesitor 50 as 10 pruvide power 1o ke industrinl
comiplex 320 on the platform 312

[00%4)  As with other embadiments, once the power siroke
is completed the contaluer 50 is braked, preferably by an air
compressor 340 contiguruthon which converts kipetic energy
oflthe falling vontamer 50 inin pressunized air stored in an air
tank 342,

|0095] At the boltomn of the power stro¥e, preferably a
resnovel guide grate 348 is provided, Preferubly the container
supports 338 on the conveyvor 336 are also graced su ol U
supporis 338 can poss through the guide grmie 348 without
contactiog i, but the cuntsinems 5 sra direcied by e guide
348 ofl of the suppuri 338 and rowands an exit area 79. The
cntainer i then ejected from tha leg hull 326 inta a fence or
guide 38 adjacent the birll, aod the conluiner commences the
buoyanl strokee, 1o his embodimenl, prelembly pressurized
air genented during the powet siroke s directed 10 the plai-
fanm 1o b wsed to operate tnods and mechinery und can also
be directed to the depths olMhe weler to asaist the dxlling
operatian.

[wh]  Wikh referetice next o FIGH. Z1ACDY, wnalher
emboditnent vi an exil ares 184 is il vsrated. i tis emboi-
nvent, aa apestire 352 1 formed dhrovgh o side wall 380l the
hulland a poeumartically opersied haich 354 seslioply oluses
the aperfure 352, A penenlly borizonial chamber 360 is
defined belwern zn upper chamber woll 361 and a lower
chamber wull 36d. An inclined floor J66 dlregls s conlainer
170 anta the lower chamber wal) 362 so (het it shidos ins the
chamber 360. A pneumatically- or hydrulically-uperated
niston 372 and an scoempanying push plate 374 are posi-
vioned sn that the push plate 374 seoly Lhe chamber 360, A
nounl 375 i3 alzo secwred in place (o providr ascoure base for
the piston 372

[0097] In this embodiment, the comaloer 370 has u Jifier-
enl configureion than in 3ome of the vther embadiments
disclosed hersin, In this embodiment the height of the con-
1aines is relatively scnall compared with its bength and widih,
Apain, such a confiyuration preferably minimizes the surface
dres ol the swifves il exposed 1o (he pressunasd weier
dnring ejection ot depth.

[0048] Az shownio F1G. 23 A, the contaiter 170 s][ ks inlo
le charnber 168, und the push plate 374 is put in place behind
i contuiner 370, crenting a seal with the chumber walls.
Once the chomber is seeled as shown in FIG. 238, the anler
hatch 354 is opened and the poeumnlic ram 372 acivaied so
than the sealing push plate 374-urges the container 370 ow af
e side 58 of lhe hull. Since the push plate 374 prufombly is
sealed against the upper and lower chamber walls 364, 362,
there is ditle w0 no inewrsion of water into the chamber 164
Uuring this process. When the container is ejected, prefernbly
the push plate 374 is positioned adjacent the location of the
ouler lwich 354, which is immediately closed, thus sealing the
chamber 360. The push plate 374 is then withdrawn. Prefor.
ably an air valve 376 is provided so tha as the push plale is
withdrawn, air from within the hull air space can be drawn
into the vhamber 160 10 aveid crealion of unnecessary
vagyuen that would resist such withdranyal,

[0022] T the illnstmted emnbodinwent, the contuiner is ool
vurtnhly bupyant. More specifically, tho conlaimer 374 Goes
nut ovoessan [y have 3 conleol sysiene ar vguipmont config.
ured 10 change its buayancy cuvce cjected Trom the hall 50.
Rather, it i5 bissed 1o be buoyant at the depth of (he eait
chamber 360. As 2ueh, as so0n # is vjeeisd [oum the nll, he
combaiper 370 will scein o Toar upwardly wilh no active
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management, Funher, in this embudimen the coutaivers do
n need much maintenaace 16 be proparcd anew for sach
pawer sirake, Also, such contuiners may of may nol be tilled
fully ur partbally with weater, but may be Nked withor unilacly
made out of anather substance, such aa hand mibber. As sucly,
it is to be undersiood (hat the tonm “contalner” as used hercin
is @ broad e comegpo nding (o8 struclure having a mass and
gome depree of ar patential for bwoyancy.

[0100) The embodimems disclosed sbowg demonsirate
various prinuiplos, features and aspecis In connectlon with
certain embudiments of a submerged puwer goneralor, 1t is to
be wndennood, lwwever, thay the princlples described herein
can he applied with ovber struciures empleying the principlas
deseribed heremn. For cxample. the illustmited ambodiments
illustrite some struciumnl examples. [t i3 to be understood that
Applicants have confemplated athor rmechanical structures
heving somewhat different structures then shown spectfleully
herein hut still employing priociples disenssed herein. Fur-
ther, other ewbaillmonts may employ skl difforcal shapes
and sizes. For exatiphke, o atier embodiments, the hul) enn
huve non-rectangular shepes. Additianally, e illustraned
ettibudlments shaw the hull submenged snd ballasted from the
botiom and includlag being anchored 10 the bunam. Prefer-
ably the hull ls towed such a5 by a barge W ils operaiional
location and Lhen submerged. [n various embodiments, i ean
be wubmernged to a point of neutal huoyaocy or may ba
comligured 1w be bugayant bul unchored 1 the Bation of the
body of water. in sull ather embodimenes, the hull can be
confipured to have nogative buoyancy, bt be supporied from
above by 3 siip hull, mdusirial superstrucnure, buays or he
lika.

[0101] The features and prnciples dlscussed i twe illuy-
trated embadiments have been discussed in the contex of &
body of wawer and 8 suhmerged hull sncloaing an air space
therewithin. I i w0 be understood thal the principles dis-
cussed herain can beempioy ed in ather enviroiurients such as
any envircoments having o lirst and a secotwl Ruid, Lthe first
and seeond Huids hoving differont densities. For cxample, a
hull defining A space holdlng a firt gas having o relutivaly
Hyli density can be submerged in 8 sceond Huid boving a
grealer density than the first Ruid. Weighted contuiners cao be
¢yeled rrongh, ime and ow of the hull v gonermie power
sinikey as disolosed abuve.

[4103]  |n the illustraied embodiment, e pressunzcd aie
syslem wag depicted as hoving a plurality of tanks. 11 is 10 be
underziond that the pressurizal air syslom can iwvolva mors
ar fewer lunks as destred. Far example, tanks cun bo provided
having specllic moges of pressunized air that are oplimized
[or aperating und deiving paricniar tools. Preferably asysiem
cempnsing a plusbiny of valves and seasors direvicd by a
cyptrolier can be provided for dlstrilutiog pressurized air o
the 1anks ina conurutled meanner,

[G103]  As discussed vbove i connection with MG 22, a
suhmerged power gedvratar con anvaniageetly heemployad
in an indostrial conte. The illnstrated embuodonent showed
the submemged power generuwr cmployed in the contexiofan
ull ey, 175 o be waderstood the other industrial upplications
sualt us muannlacluning facilities, fuendaies and the like can
empluy principles discussed lorein, For example, u Moating
fonmdry can be provided inowhich the molten tetad is tresded
sod formad, Such o Bondry wounkl have resdy accoess 1o
cowling water from the surrounding body af water, thus sav-
iny enargy in acquiring such woler. Additionally, much v]'the
unling cin be dtiven by coanmpresyad ir tal was prosserized
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by the power generator. As such, a Boating industrial complex
cun be substantially self-powered and take advantage of the
surrounding supply of water and operate on efficiencies made
10 access 1o cold water and the like.

10104] Although this invention has been diselosed in the
context of cenain preferred embodiments and examples, h
will be understood by those skilked in the an that the presem
nventjon extends beyond the specifically disclosed embodi-
ments 10 ather altemative embodiments and/or uses of the
invention and obvious modifications and equivaloms thereof.
In addition, while a number of variations of the invention have
been shown and described in detail, other modifications,
which are within the scope of this invention, will ke readily
apparent 1o those of skill in the art based upon this disclosure,
I is also contemplated thal various combinations or subcom-
binations of the specific features and aspects of the embodi-
menis muy be made and still fall within the scope of the
wventon Forexample, the linear generstor discusaed incon-
nesction with embodiments as in Figure can also be used with
embodiments a3 in FIG. 19, and one or more of the embodi-
ments for ejecting containers from within & hull can be used
with emhodiments as in FIG. 22. Accordingly, it should be
understood that various features and aspects of the disclosed
embodiments can be combined with or substituted for one
unother in order 10 form varying modes of the disclosed
invention. Thus, it is intended that the scope of the present
invention herein disclosed should not be limited by the par-
ricular disclosed embodiments described above, but should
be determined anly by a fair reading of the cleims that follow.

What is claimed is:

1. A submerged power generalor, comprsing:

a hull configured 10 enclose an air space, the hull conflg-
wred to be submerged in o body of waler, the hull having
an entry area and an exit area, the entry arca being
dispuzed ahove the exil anea;

s plumllty of weighted containers;

the entry area configured so as to selectively atlow o
weighted container to entor the air space;

the exit area configured to selectively eject a weighied
container from the air space 1o a surrounding body of
waler; and

an elecine power generation system disposel within the
hull air space, the electric power generation system con-
fgured 1o engage a weighted conlainer within the air
space and convert enengy lost by the weighted conlainer
as il is drawn downward by graviry into electncity;

wherein each weighted container enters the hull air space at
Lhe entry drea, engiges Lhe elecine power generalion
system as it fulls within the hull air space, and is gjected
owt of the air space into the surrounding body of water al
the exit area,

2. A submerged power generator as in claim 1, wherein the
¢levtric power generalion system comprises 3 mechanical
apparatus that engages the container and is adapted to dnve an
electncity genertor os the container {alls.

1A submerged power genertor ns in claim 2 additionally
cumprising 8 secondary power conversion system configured
lo capiure and store energy Jost by the containeras it is drawn
downwanl by grvity ina non-¢lectrical form.
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4. A submerged power generstor as in claim 1, wherein the
mechanical apparaius comprises a lever arm having first and
second ends, the first end being selectively aitachable to the
weighted container, the second end connected su as 1o drive
the fiywheel as the weighted container on the flmst ond is
dmwn downwardly by gravity, the secondary power conver-
ai0n sysiem comprising an air compressor, the compressor
positioned so that the fever arm drives the compressor soas (o
vompress air as the (st end of the lever arm Falls,

5, A submerged power generator as in claim 4 additionally
comprising a tank, and the compressor is configured to direct
pressurized air to the tank,

6. A submernged power generator as in olain 5, wherein the
exil area comprises an exit hatch conligured 1o be operated by
an actuator, ond the actuator 1s configured 1o be achated using
pressurized air from the sir wnk,

7. A submerged power geaerator 0s in ¢laim 5 in combina-
tion with a water-bome industrial complex hoving a plurality
of tools configured to be actuated by pressurized air, and
additionally comprising a system for distributing pressurized
air from the nk to a plurality of localions within the indus-
trial complex,

8. A submerged power generator as in claim 1, wherein
each container is conligured w seleclively modify its buoy-
ancy.

2. A submerged power generaior as in cluim 1, wherein the
hull is configured 1o be positively buoyant and is attached 10
ananchoring system configured 10 anchor the hull io s [loor of
a surmounding body of water, wherein the anchoring system is
confligured 10 selectively change the depth of the hull.

10, A method of generating electricity, comprising:

providing a hull at least partially submerged in a body of

water, the hull configured to enclose an air spece there-
within and having an entry area and an exit area;
providing a plurality of weighted containers;

engaging s weighted container with an eleciric power gen-

erating system disposed williin the air space and direct-
ing the weighted container to fisll a power stroka distence
within the air space so that energy from the falling
weighted container is used hy the eleciric power guner-
aling system (o generate electricity;

ejecting the weighted container out of the air space into Lhe

surmunding body of waler,

allowing the weighted container to floot upwardly; and

aller the weighted container has oated upwandly, reirey-

ing the weighted container and directing it through 1be
entry area into the air space;

wherein the emry area is vertically higher than the exit area.

11. A method as in claim 10, wherein the weighted con-
lainer comprises a meshanism for changing its buoyancy, and
additionally comprising the weighted conlainer changing ity
buoyuncy.

12. A method as in claim 11, wherein the weighted con-
tainer is configured to be negatively buoyant al a water depi;
corresponding to the depth of the exit area, and additionally
comprising the weighted container changing ils buoyancy so
that it becomes positively buoyant after heing ejected into the
surrounding body of waler 50 (i the container Roans
upwardly within the body of water.

13 A muthod as in elaim 12, wherein chinging the buay -
ancy of the weighted contriner to make it positively buoyun
comprises pushing water oul of the container.
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14. A method as in clalm 12 additienslly comprising
changing the buoyancy of the weighted comtaimer aller
retrleving the container 3o that the comtainer would be nega-
tively buoyant ut a water depth comesponding to the depth of
Lhe oxil area,

15, A method as in claim 14, wherein changing the buwy-
aney to uepAtive huoynncy comprises adding water 10 the
vuRleiner.

16, A.mehnd as i ¢loim 10 addilionally cnmprising bruk-
ing, the weighted container.
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17. A methid as in claim 16 additionally comprising
mechanically engaging an apparstus moving with the con-
tainer with an air compressor and pressurizing air as the
eontainer moves downwerdly,

18. A method as inclaim 17 sdditionally comprising diroet-
ing the conlainer into an exil chute in the il srea, and
direeting pressurized air into the chute above the consiner so
a5 lo push the container out of the exit chute into the body of
waler.



