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Field of the Invention The present invention relates to a wave pool, and
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push substantial amounts of water back and forth in the pool. This movement is

20 typically created at the deep end of the pool and involves creating waves that travel
toward the opposite shallower end where the waves eventually break. These
generators are often driven by motors, such as those that are mechanically,
pneumatically, or hydraulically operated.

One of the main shortcomings of conventional wave pool designs, however, is

25 that the size of the waves is often a function of the distance that the waves have to
travel through the pool, wherein each wave must travel a distance sufficient to allow
the inclination of the pool floor to act upon the wave, to create spilling, curling or
breaking wave formations therein. For this reason, in many cases, previous wave
‘pool designs have been relatively large, i.e., the distance from one end of the pool

. 30 (where the generator is located) to the opposite end (where the beach is located)
was sufficient to allow the waves to not only form but also break along the beach.
Accordingly, past wave pools required large footprints which increased the cost.of
construction both in terms of buying the land on which the wave poot is built and
Jbuilding the wave pool.



2 In response to these drawbacks, Applicants previously devel oped a
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along the surface pf the water. The wave generator was also preferably supported
by an extension fhat extended up from a submerged trolley and track system
20 extended on the pool floor, wherein the trolley was adapted to slide or roll on the
track as it was being pushed or pulled through the water to create various wave
forms and characteristics.
In this respect, the previous wave generator was able to create both primary
and secondary waves that traveled outwardly toward opposite sides of the shore.
25 The primary waves were created directly by the wave generator itself and in close
proximity thereto, such as directly on or in front of the wave generator, and in some
.cases, laterally to the side, as the wave generator traveled through the water. The
displacement of water created by the wave generator as it traveled through the water
also helped to create a muitiplicity of secondary waves that resulted from the
30 movement of the wave generator through the water. Analogous to a boat or
displacement hull moving through a body of water, the wave generator created a
bow wave, a stern wave and a series of transverse waves. This multiplicity of
secondary wave formations resulted from the displaced water being repositioned and
spilled into the surrounding body of water to create a series of moving swells that



di spl acement hull noving through a body of water, the wave generator
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body of w&gdiding on the primary wave generated by the wave generator in a relatively deep
water environment while another participant could be riding on the secondary waves
15 traveling and breaking toward the relatively shallow shore at the same time.
One of the main drawbacks of the previous design, however, was the amount
of land that was required to build the wave pool due to the factors discussed above.
A second drawback was the increased hazard that existed as a result of
having to move a large wave generator hull along the surface of a body of water
20  through a relatively deep water environment, wherein participants in the water were
then subject to being lost from sight such as if they fell under the device as the wave
generator passed by.
A third drawback was the muitiplicity of secondary waves that resulted in a
boat wake wave-train formation. The first wave of this train of waves was usable:
25  However, the subsequent waves in the train were inferior due to turbulence from the
‘prior breaking wave. Additionally, to the extent not properly used, each subsequent
wave in the train represented wasted energy that would be better focused in a single
wave phenomenon.
What is needed, therefore, is an improved wave pool design which allows the
30 wave pool to be made relatively small, and safe, and would allow the wave generator
to travel along the surface to create a primary wave and a secondary solitary wave
both suitable for surfing.
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travels only about an inch or so above the top surface of the channel, wherein by

-controlling the depth of the body of water within the channel, and how close the wave
25 generator's leading edge travels relative to the top surface, the thickness of the
sheet flow of water lifted and acted upon by the flow forming surface to generate the
primary waves can be carefully controlied.
The channel preferably comprises its own body of water with a divider wall
that extends substantially between the main wave pool's body of water and the
30 channel's body of water. This way, any water effects created within the main wave
pool will not adversely affect or interfere with the desired water effects created within
the channel. Likewise, except the secondary waves that are intentionally created
within the wave pool, the water effects created within the channel will not otherwise
affect or interfere with the water effects within the wave pool. Because of the -
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In the preferred embodiment, the body of water within the channel is adapted
to flow in a direction opposite the travel direction of the wave generator. The present
I5  invention contemplates that means, such as screw or propelier pumps, nozzles, jets,
etc., can be used to cause the body of water within the channel to flow in a reverse
direction relative to the wave generator, such that as the wave generator travels
through the channel, the water flows against it. This reverse flow is preferably
separated from the wave pool's body of water by the divider wall that extends
20 between the channel and main wave pool. Nevertheless, the divider wall is
preferably low enough so that the primary waves produced by the wave generator
can pass freely over the divider wall in a relatively smooth manner such that it can
form the secondary waves in the wave pool.
In one embodiment, the divider wall can be slightly below the mean water
25 level in the wave pool such that after the wave generator passes through the
channel, water in the wave pool will tend to flow back into the channel as the water
seeks its own level. In another embodiment, the divider wall can be slightly higher'
than the mean water level in the wave pool, wherein it can be seen that the water in
the channel can then be at the same level as, or above or below, the mean level of
30 the water in the wave pool. When the level of the water in the channel is above the
mean level of the water in the wave pool, additional energy can be introduced into
the wave pool by virtue of the water used to produce the secondary waves
‘originating at a slightly higher elevation, i.e., with greater potential energy.
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This not only aliows the wave generator to travel at a reduced absolute speed,
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30 ‘the same force and effect, except at a reduced speed, thereby resulting in the
formation of secondary waves having substantially the same size and shape as
those generated by the previous wave generator design.

Typically speaking, to create the primary waves, water must be lifted up by
the leading edge of the wave generator as it passes through the water wherein the
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cause t hethgeptlingo$urface wﬂit typicatly desirfflbenced by the resistance created by the
‘boundary layer through a reaction force generally known as the “ground effect,”
wherein the pressure field between the surfboard and the ride surface is allowed to
20  participate in supporting the weight of the rider/board. This can occur without the
pressure disturbance created by the board being diminished before it comes into
contact with the boundary.
On the other hand, when the sheet flow is relatively deep, such as between
about nine inches to eighteen inches, or more, within a low Froude number regime,
25  although the sheet flow may st‘art out relatively consistent in size and shape near the
front of the wave generator, once the water encounters the inclined portion of the
wave generator, the water will begin to build up, causing the water to layer on top of
itself, both vertically and horizontally, to cause the depth of the water across the
mclmed portion to increase. At this point, the kinetic energy of the wave formation
30  will begin to exceed its potentlal energy and water will begin to pile up and form a
hydraulic jump that will typically spill over and collapse laterally sideways toward the
wave pool. The increased depth of the water flow in this case will in turn create a
thickening of the water on the inclined portion of the ride surface, wherein, analogous
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sideways and released into the wave pool, wherein the energy and momentum

20 created thereby causes the water entering into the wave pool to create a relatively

isolated surface disturbance that generates the swell that forms the secondary

waves. In this respect, it is important to note that unlike the previous design, the

disturbance point created by the primary waves in this instance is relatively isolated,

i.e., the point at which the water and wave energy enters into the wave pool does not

25 extend along the length of the wave generator, and the length of the generator does

not create a bow wave, a stern wave and a series of transverse waves, as in the

‘case of the previous design. Rather, in the present invention, it is the relatively

isolated energy and momentum created by a single primary wave that enters into the

wave pool at a relatively isolated location (at any given point in time) that causes

30 water and energy to spill into the wave pool to create the various motions,

harmonics, and dynamics that occur simultaneously to create what eventually
‘becomes the secondary wave.

Nevertheless, as the wave generator travels and moves forward through the

channel, this disturbance point moves longitudinally through the wave pool thereby



25 extend along the length of the wave generator, and the |length of the
generator does not create a bow wave, a stern wave and a series of
transverse waves, as in the base of the previous design. Rather, in the
present i nwerdarsis4Bt is the relatively isolated energy ramdsaunemod285n
created by a single primary wave that 1&nters into the wave pool at a
relatively isolated | ocation (at any given point in tine) that causes 30
wat er and energy to spill into the wave pool to create the various notions,
har moni cs caasing dysanpinspsihtibf dec wecaidany Waneaushyvd ngitedihgiwbhg arent ual |y

Ney hel , h t
Cravels alroREoERERRARE: Smndnaten e dtimaBes Pt B BienBER BSGRRRL roves
Izggg} '; gggm vpve Igenelgtorghmmmmlorqm;ggitb hiegs ﬁdeay(e; dldﬂl at a pir?]q[et%rmi?%desgeecd, ndary
wave to nbﬁg{%%#gg&%‘%a%gééﬁr%aﬁés {%%XQ?%#& ?P%?tgﬁtﬂéendg'ﬁﬁﬂiﬂé{mauﬁvﬁ%ﬁlagoggh
the di §t uthzandginptiimpoint mehétantly ichahgdseds (;bteomwe. ggmaatw\éfao%&fr\gb% n:j Z 'y

eternined spe
nave That 7 Y Bes BER 1005 o8 oBalBES RECBRGHEBERAL v Fred T 5
Forvar 0 What Tt R e e oo g e e v ave
rd. a

t ﬁ;}tNaf | ows f romB %ggfgﬁg% #1% gél o@ﬁtfé}? 83‘# Rgb\%ﬂ%vep%e&er%ﬂ%?\pngeraﬁ}eo ga{? he wave
pool t owagtiwhich tim@aetmrr]\dary w?ves tt@ved: hemogs 'r:\@ whn? ﬁm?hdmggettad assgrlelii;ir \glg\ée
The wave. anpeckilineh P Befud petBlis it 8l Fovi ol St S <
because t havelmglatvato W chanted velécdeperd pnweove ast ity @lave ejemierater travdihie

hannel ho of,..travel s throu t he
ghannel ""Itﬂréuﬂﬂlﬁt‘é rsHE gﬁ§%1 h%{vé{tggéseoga ﬁgggge'%g?%é@es%gg& p&ﬁé@g&%ﬁ)?f&‘leif t he
absol ut e gpsaldteospeeheofnivecwgengeneratoriis zeeo,othet distuchasica rgxamtcwillpimein wi | : .
in su _al 1) [ I r es, Wou
st opr osdetitialty slgibhal, ARE ersRY thASEEORIFy walEs MRERLIA! ot BBna o
t he otlher fraena centianpaintemabls dkeatae rippleed aponde Quathe gmeema_h?,r when itine r eaﬁeg,
the creati Lt Ur | : ngar e . et che
| ongi t udi %gﬁ@ga rggs&ttﬁgw?%ﬁg%ﬁ%?ﬁ[r Flgém%ﬁ%%%g’l ?'%\A%%%@/nn a%eé'sstg%gﬁé%r y
waves wi | poinhehthesgdondary waxe volt oestnetthied llorgitudinellycairosse thedadgth o tied (r)]r e )
ara ~ rel . ' ' at by
ggjr 55? i ngkl'lt‘ Q e%ﬁ%'i%‘t” Zt}ﬂgps?géﬂ%r?%éé/%\%ﬂv%qg%ﬂngerngwo&?ﬁorv%P\‘z\i@e{}%‘a@ ?lgelﬁ éhéchannel ,
t he secon@k@npehandthetefaregaonempsaliah td thewhntaline acwas frormsit Yhat this mieens:| i nedby
| owi i I I I reld ' ] ' p, and,
0t ey SARtSh adliediBe BRESpebd of 1R otk oo PTE RS bihrahnidh |2
wave pool theapedsadaryeweees samiley mage ntgkfiavy mare Seensdgras ttaethesshopgmigeby hannel

wherel -t hov gy bl o HHolpdal oAl shoRing B RERRAET b, e 7 4 w1 he
wat er to BeEsaptdpmertionnvariaus wpvesfognations amdeanglesndithimthecwavelpacleshntleek t o
the created simply by making these adjustments.
25 The channel is preferably constructed on a plateau that extends over a
return culvert wherein the culvert preferably extends underneath the channel to allow
the water to be drawn down through a grate on one end and circulated back to the
opposite end where the nozzles that inject the water onto the channel are located. In
. one embodiment, the pump that generates the movement of the water through the
30 channel and culvert can be located at the opposite end of the channel from where
the nozzles are located. That is, while the nozzles that inject water onto the channel
can be located at one end of the channel, the pump used to increase the pressure of
the water within the return culvert can be located at the opposite end, which gives

the turbulence caused by the pump more time to subside before the water is



opposite end where the nozzles that inject the water onto the channel are
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per formed t:hereon, ch as directly inTfront of the wave tormn
generator could fall and be drawn underneath. This configuration also anows water
-fo be lifted up and form a sheet flow that extends up the inclined portion that enables
participants to maneuver on the wing section, wherein water skimming and surﬁng
‘maneuvers can be performed thereon, such as directly in front of the wave forming
20 surface, and/or slightly to the side of it, as the wave generator travels forward
through the channel.
" Also, by keeping the leading edge of the wing section substantially low
relative to the top surface of the channel — less than three inches and preferably
-about one inch - the amount of water that can be lifted and pared up from the body
25 of water in the channel and onto the wave forming surface can be maximized.
Because the thickness of the sheet flow of water lifted by the wave generator is
substantially determined by the depth of the channel's body of water, and how low
‘the leading edge travels relative to the top surface, keeping the leading edge low
helps to ensure that the thickest possible sheet flow of water is produced per unit of
30  energy expended to propel the water in the channel forward.
Nevertheless, it has been found that the leading edge should not be too close
to the top surface of the channel, i.e., there should be some space between the two
-surfaces. This is because if water is not allowed to pass underneath the wave
generator, a suction force would then be created which would create an adverse
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generator to be noved through the channel int posi t
25 direction by the momentum of the water flowing through the channel That is, once
the wave generator has finished its run, the water flowing through the channel
preferably causes the wave generator to roll back in the opposite direction, until it
reaches the opposite end, wherein the cable can be re-connected and re-used to
drive the wave generator back through the channel to create additional waves. This
30 is preferably done so that the system does not have to utilize a separate mechanical
device to pull or push the wave generator back the other way. Alternatively, in a .
static water environment, or, in order to speed the return of the wave generator in a
reverse current set-up, a return cable and drive mechanism can be used to pull the
device back to its start point.



25 direction by the nmonmentum of the water flow ng through the channel. That
is, once the wave generator has finished its run, the water flow ng through
t he channel preferably causes the wave generator to roll back in the

opposi t e dwoewoed/smsssuntil it .reaches the opposite end, pararigobires cabl e
can be re-connected and re-used to dril¥e the wave generator back through
the channel to create additional waves. This 30 is preferably done so that
the system does not have to utilize a separate nmechanical device to pull or
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of the beelrhinated. do lies respeet, tied Harmpéring system dae b“eeidumadramdhwlti\ @i daeited. 0I n
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bel owlghggé@%vtttgg %rgr agltjan*jf i@ﬁﬁéﬁm&\fv\g %?%PnénﬁgY%@Q?rgﬁ\gp ,Ssttg'r%fgi'_s
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ener gy nayorpr,avdimg theeextpot tmmha’nhnwatercﬁndpwamsiangrgmmdyepa!rso\ﬁhdmbtim(ljnnensure
t hat adve . . fect h.as rip currents and reverse
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of t hé5 preffents sianasyip curresitd bnd eevérsediosseanle imited ec eliminateddent from t he

FLGURE 101 o a 1St BEferté ol aapliefies 6% blSReR Ottt ShEN R how ng
20 the chammucqnhﬂeﬂ@ntﬂmimthetfhbvﬁagdetgmmcdpt_idmavel s as well as the wave
b the vave pool of Fi gure BiRessrptororatbedubds DR CR GG the
channel , showifl§UREe1i$ atréaruview affancdmivdtimenteaafribé presehbinaertibn sodvinghe
el i ped eaafnd Ihlat T Fe e iR R el Be 7 alf 880 e vave
pool ; a sherelmerieddns a typi cal cross section taken |ongitudi-nally al ong

Tover s hnd (OSSR gt SOELOH B 0 BNy AR R0
punp on t¥engvarselteftipe dinggtion of the channel, showing the plateau on which the channel
is located, and the culvert through which water circulates underneath, as well as an
25 inclined pool floor which acts upon the secondary waves created in the wave pool;
FIGURE 3 is a typical cross section taken longitudinally along the length of
the channel, showing the plateau on which the wave generator travels, and the
culvert underneath the channel, as well as the nozzles and pump on the far left end;
FIGURES 4a and 4b are details of the grating assembly located at the suction
30 end of the channel where the water in the channel is drawn down into the culvert
below;
FIGURES 5a and 5b are details of the mechanical assembly of :th_e

embodiment of Figure 1 located at the nozzle end of the channel where the water is



FI GURES 4a and 4b are details of the grating assenbly | ocated at the
suction 30 end of the channel where the water in the channel is drawn down
into the cul vert bel ow, FI GURES 5a and 5b are details of the

mechani cal wasmesnislisasof t he enbodi nent of Figure 1 | ocat edrais2demesrsezzl e end
of the channel where the water is W)12009/151548PCT/ US2009/ 003255 14
extruded and injected onto the channel fromthe cul vert bel ow, wherein the
punp assenbly is | ocated beneath the nozzles; FIGURE 6 is a plan

vi ew of aextaldedrarad mjextdabdntoethe afanhblefrgm etbe rllvietvedw,onheremothienpump e

channel t v enerator travels as well as the wave 5 pool
- P K Eed R Rl

with a sh punps that circulate water through
t he return cul M&URERAds erfan tibw of eanaiernate embodiatend ofiehpraseriéenventioert  at

P01 e 6 B AP AR 540 5
Fi gure56 patlewith baingrealindithereby, wherein theeplirapg thatafirctiliate wlatemrtMougB Hioevi Rg t he
P utvert orett e g Shed B0 BT RE 8 BE I SRR e R 2t BEBLERI R % 0051 o
on the | ekud ehithe chamntad oppasitedhe end wheré:ih@LUREﬂeﬁaraabdatab are details OI:I tthe
h I a

e oo, R TR A SERSTLORE R il RO B BB

t he channgingitudimally haorgilthes tengtielobhe th&hr@REhdving tlam pladearebniwhivh éve of t he
wave, 96NCEhfiel B a9l Uhald i fRALALGRA e LG LAdeSH LOGR) gkA vl nO

g e

the forwa or m ng
sur f ace apdmpwithidthe tculyett@nd tmwmesmn the left end of the channel;

FIGURES 8a and 8b are details of the mechanical nozzle assénbly of the
embodiment shown in Figure 6 located at the left end of the channel where the water
is extruded and injected onto the channel from the culvert below;,

15 FIGURE 9 is an isometric view of the wave generator hull showing the
contours of the riding surface, including the forward leading edge, the extended wing
section, and the flow forming surface and curved structure on the hull;

FIGURE 10 is a cross section taken across the wave generator hull showing
the contours of the hull, the rollers and the configuration of the support edges on

20 .either side, as well as the channel structure showing the divider wall and outer
support wall that form the track through which the wave generator travels;

FIGURE 11 is a cross section taken along the length of the wave generator
hull assembly showing the forward leading edge, the extended wing section, the flow
forming surface, the curved structure on the hull, and the rollers underneath;

25 ‘ FIGURE 12a shows an embodiment with the divider wall extended slightly
below the water level within the wave pool which allows water from the wave pool to
flow back into the channel; '

FIGURE 12b shows an embodiment with the divider wall extended slightly
higher than the water level in the wave pool which allows the channel’s body of water

30 to remain separated from the wave pool's body of water, wherein the level of the
‘channel’s body of water is higher than that of the wave pool’s body of water;

FIGURE 12c shows an embodiment with the divider wall extended slightly
higher than the water level in the wave pool which allows the channel’s body of water
to remain separated from the wave pool's body of water, wherein the level of the



FIGURE 10 is a cross section taken across the wave generator hull show ng
the contours of the hull, the rollers and the configuration of the support
edges on 20 either side, as well as the channel structure show ng the

di vi der waWp 28é9disei48er support wall that form the trackpchruseapoovdasch t he
wave generator travels; FIGURE 11 is a cross section taken along the
| ength of the wave generator hull assenbly showi ng the forward | eadi ng
edge, the extended wi ng section, the flow form ng surface, the curved
structur echznnbl’nebdmm of watedist substankibiar the wader axcthiabof the wave@ddfs bddy shows an
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VT e of ePABFS R oy NSREANE Begch A4 99 S AARaRs BHEATRY's 1 1
general | ytr%dmmﬂie@hchbeau@ wrrandiedvadeshiificbivnwitii a padded er otheawiselresliient n
virtual l'y raji r rises an inclined beach 13
upon whi ch t Ee%)gcon %{T/{e\%glf/%s%qég{séﬁ{)t\?ﬁgﬂw@%gﬂe 13, which are created by
wave ¢ener at orWaye peai 18 esterablyeddapteil with sreiaclnesi foioad e as3hpwniimEigureed and
padded or> alfc? P even 308 AL sRARTINGH P Bl HRoG e e Hbal [ °
parti ci pashaseline 11. Preferably, the slope of inclined floor 10 can be sufficient to produce

the desired wave effects within wave pool 1, such as within the range of between 1
‘degree and 20 degrees, with the preferred slope being about 5 degrees. As a
20 technical note, soliton waves generally do not have a trough and do not have a
wavelength and therefore can break as a curling wave at up to approximately 1/2 the
slope steepness range (1/30) as opposed to a standard gravity wave, e.g., ocean
wave or boat wake (1/15). The entrance point of the primary wave within deep water
environment 24 is preferably adjacent to plateau 14 of channel 5. The depth and
25  slope of floor 10 preferably facilitates the formation of secondary waves by helping to
augment the transformation of kinetic energy within the moving primary.wave to form
the unbroken secondary swell that eventually becomes the duly formed secondary
soliton wave.
‘ On a side opposing beach 13 and located on top of plateau 14 adjacent to
30 deep water environment 24 is preferably a channel 5 extending longitudinally from
end 7 to end 9 through which wave generator 3 travels to form primary waves 12 as
shown in Figure 13. Channel 5 preferably extends substantially longitudinally along
wave pool 1 such that as wave generator 3 travels through channel 5 to create
primary waves 12, secondary waves 6 are formed within deep water environment 24



15Wave pool 1 is preferably adapted with an inclined floor 10 as shown in
Figure 2 with a relatively deep water environnent 24 extended al ong one

si de opposite shoreline 11. Preferably, the slope of inclined floor 10 can
be suffi ci wot200w15p349duce t he desired wave effects w thi rors2P®ed2sd, such
as within the range of between 1 'degneée and 20 degrees, wth the preferred
sl ope being about 5 degrees. As a 20 technical note, soliton waves
generally do not have a trough and do not have a wavel ength and therefore
can br eak that travel uidougly bogy 6f whtetp dnd e peediupsh el thd Indlihdtiensdf epel fforepness
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forms a sggé%ep(glvréyes%ng?%h{]gﬁw at? ﬁgﬁﬁgs%ﬁhég?%ecgﬁ%ggﬁ%@%%t lon is
cont enpl age@ngB\ialabve émtheathannal diseqioef whiel| iy thel ppferded embpdiwednt,tdanough
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15 preferred being about 65 degrees.

C

in the preferred embodiment, the average distance on hull 18 that extends

Dbetween leading edge 17 and flow forming surface 19, as shown in Figure 9, is

preferably two to three surf board lengths, or 15 to 25 feet, which not only provides

sufficient room for particib‘ants to perform skimming and surfing maneuvers thereon,

20 but also causes leading edge 17 to be far enough forward relative to flow forming

surface 19 such that leading edge 17 cannot strike or injure participants riding on

wave generator 3. Indeed, it has been found that by maintaining the leading edge 17

far enough forward the likelihood that any individual riding on primary wave 12 would

be caught underneath wing section 16 in some manner would be substantially

25 eliminated, i.e., even if he or she falls or wipes out on primary wave 12 in front of
flow forming surface 19.

The top surface 8 of channel 5 can be substantially horizontal, as shown in

‘Figure 3, although not necessarily so, wherein the standing depth of second body of

water 2 in channel 5 can be substéntially constant. This way, as wave generator 3

30 travels through channel 5, and leading edge 17 knifes its way through second body

of water 2, a substantially constant amount of water can be pared and lifted up onto

wave generator 3 to form a consistently shaped sheet flow of water on top of flow

forming surface 19 to form primary wave 12. In this respect, the depth of second

body of water 2 contemplated by the present invention within channel 5 is preferably



doi ng so, displace a portion of the body of water 2 within channel 5
wherein primary wave 12 having certain characteristics can be generated
thereby. In the preferred enbodi nent, as seen in Figure 9, wave generator 3
pr ef er abl ywoamogifisswar dl y ext ended wi ng section 16 thatrdrowsreosmo32ss
substantially horizontally oriented pliatform 53 10 upon which the flow
formng surface 19 of hull 18 of wave generator 3 is situated. As shown in
Fi gure 1, wing section 16 is preferably extended forward along the entire

'‘front ed@etwsfenvwoo@t ﬂ'ﬁé@lrﬁ:h@é tS tHi e fedt halhtive tof Op irfacé 8atkipBadiAg @R tﬂ\@ t hat
ext ends at an r}%é at| to t he channel direction, which, In the
preferred® ﬁ'fﬁfg? z?ﬁtenqpaﬁo ﬁ"}fﬂvgﬁ view, be about 50 to 80 degrees relative

to the channel Atangegivearfiow Hépthhie chapre s moadvieithe hétgautat Gﬁucs&e@é@iﬁg
Dot gL 7SR o D AETE AP0 S UEE el e ek ST e
i s pr eber abti yhereford thetthickeesswffthd sieaed flb@ngiwater ltted bﬁtdﬂbv@ﬁorﬁ&@tsurﬁaheCh not
AR e T T N R R R
enough f osecord beelyaif watert bt aleo trar m.gm of lgddireeedd® Sueiativbad tdpeariabg edge
L7 cannet gt B R ShPATano e Dl (BB St
forward t kerigs kElollecso@1t hatshawp mnk’:igunedu’ed ahd difnavioch pot balyyalleaw al@ woul d
D SPA GBAGSIPSTb ol b LD O SRR BRRRL R iR A oL
12 in frogenebtdr [3oand thereforg therieighe of ®adiigeedgep 3 toldtdecto8opbudhcended 5 can
P unst B Bt PRl e AL B U Ll AP e
channel 5pmierablg rmede tadjustabld gucrotisdtand .depth at waich iesdmg\eelgget’k‘travag 3 30
ARG U o8 e R R T T
par ed landmchéss edevgm avetioctwave generator 3 to forma consistently shaped
et o oF YRR (Bl Sl bt B WS HehPRC st ' BRRRELABEY e
t he presemaintanedtocmciove tohhop stiface 8lof Shamngb Sehred at yhere should be at least
some space between the two surfaces. This is because if water is not allowed to
pass underneath wave generator 3 as it moves forward, a pressure zone would then
20 be created underneath wave generator 3, which would create suction that would
.cause wave generator 3 to slow down or even become stuck to channel 5 due to the
downward pressure exerted against wave generator 3. The preferred water depth
that passes underneath wave generator 3 is about one inch give or take. The
bottom surface of wave generator 3 is also preferably smooth and laterally adapted
25 so that no additional pressure points are created that could negatively impact the
movement of wave generator 3 through channel 5.
A divider wall 26 is preferably extended longitudinally along the edge of
channel 5, located between first body of water 4 and second body of water 2.
Divider wall 26 preferably helps to maintain the level of the second body of water 2
30 within channel § independently from the level of the first body of water 4 within wave
pool 1. Divider wall 26 also serves to enable the amount of water being lifted by
‘wave generator 3 as it passes through channel 5 to be independently adjusted
without having to adjust the level of first body of water 4. It also provides a
supporting edge along which, in conjunction with outer wall 28 extended on the



WO 2009/ 151548PCTM52009/ 003255 17 between about three inches to three feet
relative to top surface 8 depending on the desired characteristics of the
waves. At any given flow depth in channel 5, however, the height at

whi ch | eadwoQosiges4d 7 travels relative to top surface 8pefr/usbavned2sd
determ nes the anmobunt of water 5 Landig herefore the thickness of the sheet
flow of water |ifted onto flow form ng surface 19. Accordingly, it is

i mportant to be able to precisely control not only the depth of second body

of water @ppdeité skles6f timnbrbIRirmefa treekdD8dhedge which ®hdd ig¥ReratortdBasur f ace
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| position of wave generator, 3 and therefore the height
of Feadi niheae a0k B Brato@bio coB s FReL THbtdeso MAy GBPBLE ¢ OfRi4
respecs , s:’neothemegurﬁceeai@dﬂb cmaﬂdﬁes agkhbﬁhﬂg Figerﬁtm.vw ng ﬁeft i gn 16 is
preferably nmade,adj ustabl e su t hat t pth at i C i edge 17
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at | ess tfiamtirbugrectdrinet begainst tiedforvare mdvement of wavd geldtator Begheksin it has
been found t hat | eading .e 17 shoul ot be maintajpned tqo clo to top
surface 8" #er EhB ?b’ﬁmﬁﬂggt"ﬁ‘g‘? change SBWGHF'B ngesleg %@gﬁ‘d o?%ﬂ?zg@:e
bet ween t Wwatet wavelsr themgh. arddiagrdss dreeasise ihforsatiesctioh wl italdaenesl the pass
under neat h _waye rator 3 as it .moves forward, a prLessure zone uld then
20 be Cre ;gpeoa}{%rg%g'%gvg‘pﬁe W@Fegéi $ RiQyded, aﬁkﬁh(?W"V\’BLﬁ: igures ehit g%\tﬂgon t hat
woul d , caGsze vd \ediogs weatert torbe3diatvnsdaawn e returreyievierb @8 anmichsis Lpeéfetabhc hannel
5 due to wnwar ressure, exerted against e generator 3. The -
preferr edé’\%\}g?cge% %ﬂa\%f ﬁla?% &Ea'%% 8%0%\53395339{;3%@\{%8%&'8{’ Gylaied i?bgdégoout one
i nch gi veopposttalead 7T vbeteotheavatsucdraipe resinjestedethgenhmabtzoies 25icht@tisannel
pr ef er abl al | dapted 2 so. f hat . no additi ona ressure
Do nts ars Cramd s P RurBleBheiel PoBRy Prged ARanfio BhERbIH Bhalit
gener ai or cudvarh4d tay bl o dimn elates . onthdichiades! taairbulde fream mbefe tlebtiyareret ended
| ongi t udi I of _channe] gcat ed bet ween_first body of
water 4 g0l chahd MR b a SR TengR: 4 BF St RaPERL s 4rankav 7 o
mai nt ai n pdd 1| @wktheosurtdundsgcaneds lwad\beofada toéicolerdte sinilar to a lsavimeling
I ndependept |y .Tr of _the firsy,body .of water 4 w.thin wave pool
1. Divi deg&%}varlo“g%] (gﬂngce)hgo\ﬁrgllénsat?@l'eré'ars{eea} hseg%ﬁ%'aﬁty [g)er%'%fjevlwhbaumé% ifted
by slits or openings so that water can freely pass throughlthe grate and into culvert 43,
20 wherein the openings are tight enough so that individuals and objects are prevented
from being accidentally drawn into culvert 43.
The water is preferably injected onto channel 5 through one or more injection
nozzles 25 on end 7, as shown in Figures 1 and 3, wherein water can be injected
under pressure onto channel 5 to create a current that travels in a direction that -
25 extends from end 7 toward end 9 which is opposite the direction that wave generator
3 travels. As shown in Figures 5a, 5b, 8a and 8b, nozzles 25 are preferably adapted
with a pivoting top plate 38 capable of adjusting the size or height of the nozzle
opening to create different flow depths on channel 5. Adjacent top plate 38 is
preferably an air bladder 40 which can be inflated to cause top plate 38 to hinge and
30  drop down into the opening to adjust or reduce the flow depth, and which can be
deflated to cause top plate 38 to rise up to adjust or increase the flow depth. The
depth of flow on channel 5 is preferably adjustable within a certain range, i.e., the
preferred flow depth of second body of water 2 is about six to eighteen inches,
although any depth from about three inches to about three feet is contemplated.



wave generator 3 as it passes through channel 5 to be independently

adj usted wi thout having to adjust the |level of first body of water 4. It

al so provides a supporting edge al ong which, in conjunction with outer wall
28 ext endewoorod/isesssWO 20091151548PCT/ US2009/ 003255 18 qruass2009/08328€ of
channel 5, forns a track 28 through whi#ch wave generator 3 can travel and
be gui ded through without shifting substantially fromside to side. Channel
5 and plateau 14, as well as wave pool 1, can be nade using conventi onal
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about t hr‘?o‘??vafr(?%\;a\vgSpo(c\bf)'?.t eﬂ:r%l I%ti&%'of flow forming surface 19 is preferably up to five
25 feet or more, and provided with a sufficient curvature that allows the sheet flow of
water to be acted upon both horizontally and vertically. Back down the slope on the
opposite side of flow forming surface 19 preferably extends a trailing down slope
surface 70 and trailing edge 72, as shown in Figure 11.
Moving platform 53 preferably has a series of rollers 21 spaced a
30 predetermined distance apart from each other to enable platform 53 to be sufficiently
supported and roll freely on top surface 8 of channel 5. Any adjustment in the size
and/or height of rollers 21 is preferably able to control the height at which platform 53
travels along channel 5 relative to top surface 8 of channel 5. Preferably, there are a
sufficient number of rollers 21 to provide full support and adjustability for wave
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Likewise, support wall 56 preferably extends up and over outer wall 28, as

20 shown in Figures 9 and 10, and wraps around it to provide a measure of safety to
keep participants from engaging or otherwise colliding into outer wall 28. By
wrapping support wall 56 over and around outer wall 28, it can be seen that the
.riding surface of wave generator 3 is contiguous and substantially prevents
participants from accidentally colliding into outer wail 28 or otherwise getting caught’

25  between leading edge 17 and outer wall 28. _

As mentioned previously, projecting outward from the inside of support walls
55, 66 and against channel walls 26, 28 are preferably side rollers 30 that help to
‘keep platform 53 and therefore wave generator 3 moving forward in a straight path
along channel 5. Side rollers 30 help to brace platform 53 against side impact loads

30 so that as wave generator 3 moves forward, it will continue along a straight path, and
avoid shifting from side to side.

Insofar as wave generator 3 is designed to travel through channel 5, and any
participant riding on a wave created by wave generator 3 will also travel along
channel 5 at substantially the same speed, any participant that falls might otherwise



and/or height of rollers 21 is preferably able to control the height at

whi ch platform53 travels along channel 5 relative to top surface 8 of
channel 5. Preferably, there are a sufficient nunber of rollers 21 to

provi de fuwp 28905698 and adj ustability for Wave WO PCT/US2009/003255
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agai nst si
materlal on the exterior. As discussed, any of the previous wave generator hull

shapes and construction techniques developed in conjunction with the previous
wave generating systems and methods can be used in connection with the present
invention. Preferably, the flow forming surface 19 has curvatures both horizontally
25 and vertically and is configured to substantially scoop up a sheet flow of water such
'that as flow forming surface 19 acts upon the sheet flow, the water forms a wave
formation thereon. It should be noted that because wave generator 3 as well as
platform 53 will be moving in concert, along with any participant riding on wave
generator 3, the wave generator will appear to be standing still relative to the
30 participant thereon, even though the entire platform 53 will be moving through
channel 5 at a predetermined speed. Likewise, from the participant’s point of view,

‘the sheet flow of water will appear to be flowing rearward relative to wave generator
3.



30 so that as wave generator 3 noves forward, it wll continue along a
straight path, and avoid shifting fromside to side. | nsof ar as wave
generator 3 is designed to travel through channel 5, and any .participant
riding on &vaeoeeigis4sat ed by wave generator 3 will al so tr@ves2oedoszsschannel
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the partici pant oin “the's eet f ear to be
f1 owi ng r @gNekatar Erwlﬂamohenm@ Meday@némtbe speed at which the flowing body of

water travels against it, wherein the greater the speed at which the flowing body of
25 .water travels, the lower the absolute speed at which wave generator 3 is required to
travel. As discussed, the net speed of wave generator 3 relative to the flowing body
of water will preferably be a summation of the absolute speed of wave generator 3
and the speed of the flowing body of water flowing against it. For example, if the
absolute speed of wave generator 3 relative to the surrounding pool is 7.5 miles per
30 hour (about 12.07 kilometers per hour), and the body of water flowing within channel
5 is flowing at the same speed of 7.5 miles per hour, but in the opposite direction, the
net speed of wave generator 3 relative to the flowing body of water will be 15 miles
per hour (about 24.14 kilometers per hour). So long as the summation equals an



WO 2009/ 151548PCT/ US2009/ 003255 22 As shown in Figures 1, 3, 5a, 5b,
6, 7, 8a and 8b, wave generator 3 is preferably adapted to be pulled by a
cabl e 60 powered nechanically around a pulley 62 by a drive nechani sm 64.
Cabl e 60 i W(progd/es1adsl y attached to the front of wave ' gerEmes2009/083258t Or
near the center of |eading edge 17 suc that the forces acting on 5 wave
generator 3 while it is being pulled can help keep wave generator 3 in
substantial equilibrium Additional cables can also be provided and
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I5  and incline of floor 10, which in turn, forms waves that eventually break along and

spill onto beach 13.

This displacement and disturbance of water within wave pool 1 helps to create
secondary waves 6 of a predetermined size and shape which in large part depends
on the size and shape of primary waves 12 that are being created by wave generator

20 3. In this respect, it should be noted that similar waves traveling through a deep
water environment will travel at a substantially constant speed through the surface of
the body of water regardiess of how fast wave generator 3 may travel through
channel 5. That is, even if the absolute speed of wave generator 3 is reduced, with
‘waves having a constant size (height/amplitude), the speed at which the secondary

25 waves will travel toward the shoreline will remain substantially the same.

What can be affected by the change in absolute speed of wave generator 3,
however, is the angle at which the secondary wave travels toward shore. For
example, if the absolute speed of wave generator 3 is zero, i.e., it is stationary, the
'secondary waves formed thereby would spread out from a stationary point much like

30  aripple spreading out from a fixed point within a pond. Accordingly, the angle of the
secondary waves created thereby would begin in a substantially circular
configuration and travel outwardly from there in the shape of an arc toward the
shoreline. But if the speed of wave generator 3 is increased to, say, infinity, the
disturbance point within wave pool 1 would extend all the way across the channel in



travel. As discussed, the net speed of wave generator 3 relative to the
flowi ng body of water will preferably be a summati on of the absol ute speed
of wave generator 3 and the speed of the flow ng body of water flow ng

agai nst i twokosy/sxmgpl e, if the absol ute speed of wave gemarsadoonosdsy el ative
to the surrounding pool is 7.5 mles per 30 hour (about 12.07 kil oneters
per hour), and the body of water flowng within channel 5 is flowng at the
sanme speed of 7.5 mles per hour, but in the opposite direction, the net
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wherein 5 IhrSIIySheet flow creates primary waves 12. Primary waves 12 are

pr ef er abl JT¢SY RSEPSSHOB tdirectly in front of and/or to the side of wave
gener at or 3 asOfles@sgenaealitpr thdse usd estravaé @xamplbs) bav ey dooniugtrate tthe ough

channel Sp&%t t?\gf) \tw a&jﬁst'i:ri\ggt%%eablsgfute speed of wave generator 3 relative to channel 5,
the angle at which the secondary waves travel toward shoreline 11 can be adjusted.

10  Therefore, by causing wave generator 3 to travel at some intermediate absolute
speed — probably somewhere between 5 miles per hour (about 8.05 kilometers per
‘hour) and 15 miles per hour (about 24.14 kilometers per hour), depending on the
speed of the counter flow created in channel 5 as discussed above — the angle at
which the secondary waves travel toward shoreline 11 can be adjusted as well.

15 What this means is that by controlling the speed of the counter flow within channel 5,
and the absolute speed of wave generator 3 (to maintain the ideal net speed of wave
-generator 3 relative to the water), the angle at which the secondary waves travel
toward shoreline 11 can be adjusted to create different wave effects within body of
water 4 within wave pool 1. .

20 In this respect, it is also contemplated that the configuration .of shoreline 11
and pool floor 10 can also be adapted and adjusted to accommodate the various
angles at which the secondary waves will travel and break along shoreline 11 to
provide a further means of adjusting the wave effects created within wave pool 1.

In the preferred embodiment, and as shown in Figures 1, 4a, 4b, 6, and 13, a

25  perimeter grate system 66 that extends substantially along the perimeter of shoreline
11 can be provided to help attenuate secondary wave energy, so that as the waves
break and spill onto the inclined beach 13, the energy from the waves can pass
‘through the grate 66 and into a cavity below, such that rip currents and reverse flows
that can otherwise result from the backflow of water can be avoided. In this respect,

30 the dampening system can be incorporated with a cavity below the grated surface
which allows water and wave energy to pass through, and/or the grated surface can
be provided with a predetermined permeability that allows a certain portion of the
water and wave energy to pass through, wherein by controlling the extent to which
water and wave energy may pass, the optimum amount of porosity can be provided



As wave generator 3 travels through channel 5, the energy and nonentum of
the water formed by wave generator 3 can be rel eased fromchannel 5 and
into first 10 body of water 4 within wave pool 1 to create secondary waves
6 as shownwiorodd/gusse 13. The energy of the water being meiraszed/oosnso first
body of water 4 within deep water envi28onnment 24 creates various water
effects that can formswells that are 'eventually acted upon by the

i nclined slope of pool floor 10, wherein as the wake forms and travels

towar d shes enkoe bt atdvesseamvsmehﬁsnu@d lwavacéfhstidi@abh s fipecusledRean® and
incline of _floo In tur ves that eventua eak al ong

and spil | "B @%%hreyl\fhgm?ed or e'"ﬁ*ﬁ?@dd %Fﬁgam?ﬁf"”gﬁfﬁat&fesst?J'Ftdﬁ%%segf'n wat er
Wi t hi n wawppheot's US| Pateno No. e@;mo AECORSMY SHR\BRolferoB, a2qU2edeit@iedi ned

naves 15 THERROHY BUp! RRLRRTAS FdRPEAEAN R SiREART DN An it ™Y
shoul dsbe’ REﬂLEl(:!I\IGIathS(DURR&INT\&i\é\%IS’MN giwlev}/mg pOOLUgENA il €LP. Wpbkdation

SOt noe omerit Noo s 400,184 o el o6, SiNscibery 26 0 AP0 0 enfRE WERBRI NG
travel thM&RﬁR/ﬂMﬁmEORS D/SIMBENING GNAVE'Sf INhe aaevEutrOSpEewhith wry e

gener ator .

waves n stant . s

(hei ght/ ar’ﬂﬂo f‘% alhelrﬂg bgp%eg%[egfe ﬁ ‘ﬁ%egéEgﬁ nﬁéﬁ’ﬂg@gd oPre+3 avel
toward t hgrathanelcaney systdm rcenmerprswbsd Withlaadidrypérhﬁg foatge to prevent/\hater can be
affect d n olute eed wave ner at or S
t he angl epré{n %ﬁ'egtllpagt ic 3&0 %ﬁf%jpa? r‘%%'e?ss 8 cawgfa&og HB?%PS Eo?'P%%I e, if
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t he di spl madmatst rupoiand anparticn afﬂm wmteserfubnt icharare b laasrbsm trhnsfermed irto | engt h
of channe 5?&' g can see that, in such case, the secondary waves created

by wave gener '3 would then tend to formin a substantially parallel
di rection rel atigute 12b shoswsndivider walh66tsli§i1tbrfahoee the meah waterde®aliaf botly on t hat
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secondary waves travel toward"s
level of water in wave pool 1 as shown in Figure 12b which advantageously enables

water displaced by wave generator 3 to start out at a higher elevation than body of
25 water 4. This also enables water within channel 5 to have a greater potential energy
50 that wave generator 3 can release more kinetic energy into wave pool 1 to create
larger secondary waves. Additibnal!y, since elevated water in channel 5 is separated
from the water in wave pool 1, by divider wall 26, the motion of wave generator 3 as
it moves through channel 5 has little effect on the water in wave pool 1. This
30 separation advantageously avoids the creation of bow, stern and transom waves
normally associated with a hull moving through a body of water. Of consequence,
'when in operation, lifting water in channel 5 forms primary wave 12 which drops into
wave pool 1 and causes a continuing solitary disturbance that runs paralle! to
channel 5 and reforms into a soliton secondary wave 6 that ultimately breaks



10 Therefore, by causing wave generator 3 to travel at sone internediate
absol ute speed - probably sonewhere between 5 mles per hour (about 8.05
kil ometers per 'hour) and 15 m | es per hour (about 24.14 kil ometers per
hour), depw@odoegisosast he speed of the counter flow creat edtius2abasnsd 5 as
di scussed above - the angle at which 2he secondary waves travel toward
shoreline 11 can be adjusted as well. 15 What this nmeans is that by
controlling the speed of the counter flow within channel 5, and the
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bel ow t hew&aRateabe 5 ls8¥EHdsOT THO h¥ipR  reiilePthe b i of IMRAVEed¥R8 to install
25 ‘and construct the attraction and reduce the overall cost of construction.
It is also contemplated that various features of Applicant’s present invention
can be incorporated into a wave pool without using a counter current technology
within channel 5. That is, when the scarcity and cost of land are less of an issue,
wave pool 1 can be constructed without any means of causing second body of water
30 .2 within channel 5 to flow in a reverse direction against the travel direction of wave
generator 3. In such case, wave generator 3 could be configured and constructed
and pulled across channel 5 in subétantiaIIy the same manner as described above,
but without the counter flow traveling against it. This would avoid the need for
nozzles, pumps, suction grates, return culverts, etc. It would also avoid the need for



15 1. This allows water in wave pool 1 to flow over divider wall 26 and
back into channel 5 as water seeks its own |level, which occurs after wave
generator 3 has nade its run, and a portion of the water from channel 5 has
been transtwerxegisisso wave pool 1. Figure 12b shows di virdayussedelooi28s
slightly above the nmean water |evel of27body 20 of water 4 which allows
water in wave pool 1 to be separated from body of water 2 'w thin channel
5, and for the level of the two bodies of waters to be independently.

control | edividehinallVisy whiftn bedebf Wateratdthinvad Podt HastRd thentRNailRelitgher
rel ative %@\gt e level of wa%er in wave_pool 1 as shown in Figure 12b which
| .
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waves. SAddatk amdfill shandels so Hatvhdrel BiiEbe idadgeBaekedagsinseparated from
the water in ﬁ'}ee pook (3? bé di vider wall 26, the nption of wave %enerator
3as it m)vesm@ SuGHOLH IR andh Yergions; thatere ctonsistanteWitRt Bie i3k%¥&ve pool
1. This 3deseiptions iama/crdyerfirerg &0 Ustibgtanusliydthd Ran®r efdninen #Md/d10pkodster n and
novi ng t hrough a body of

transom wave normal |y associated with a hull. /
wat er. Of SE%%@@E@%SE%,ya\m?eﬁesf%so\ﬁ’é'f;%tm%\h nof :é’let [degticaliarevery g’ﬁ%ﬁ?ﬁélar for ns
prinmary wintended toiedfcitiedsnd ddntemplated within the scope of the following claims.



wave pool 1 and causes a continuing solitary disturbance that runs parall el
to channel 5 and reforns into a soliton secondary wave 6 that ultimtely
breaks WO 2009/ 151548PCT/ US2009/ 003255 26 obliquely in a progressive
manner al ong beach 13. A notable feature of this soliton wave is that it
requires a | ess steep beach in order to break as a curling wave, e.g. in a
range of 1 to 20 through 1 to 30. Likew se, as shown in Figure 12c, wth
divider wall 26 slightly above the nean water |evel of body of water 4,
water within wave 5 pool 1 can still begsubstantially at the same | evel as
water within channel 5, or slightly below, if desired. This allows the

wat er | axght iwddimedgétannel 5 to be adjusted independently fromthe water

| evel wwThin wave pool 1. The present invention enabl es the absol ute
speed ofl.wavéh ¢eaver geperaing csystem r'@%iU@Qad'rStwﬁﬂ(ﬂ esechad n@dlgﬁ)é?éd'\@t\ef viagrein,
gener at Oc{onﬁ) Lﬂgtlve to the counter current to 10 remai n unchanged. That
i's, becau of water 2 will travel in a direction opposite that of .
wave gener at ar ctinnehbcdidd adjaperd dabfinst bodywaf eatps oarwhich saidasetonddyodyfof

wat er 2 Wlt|| qe ctgaul ative, i.e., it is typically the speed of the wave
gener at OYa8" 51106 He speed of the body of water. This enabl es wave

generator 3 tpwhee genetatst éépelble?@i ﬁa@éﬁh ttﬂﬂidgfh' dald Shahhdiin \&efitst giré@ivho
despite traveling at a sl ower absol ute speed. For exanple, using the

pr esent hWBfﬁﬁpmoﬁ'@nPﬁéaiﬁéG?OM b@gy@fwgtqrgnﬁw@@teummwmweén A at a
speed of 7 fepheR fo?%%ﬁﬁ @J?c?%cc?rxd@odf&ﬁkéteg% ﬂémﬁfb%éh ds%ﬂfc
I'n the“opposite dir ,

generator 3 travels ction at a spé€e ee per
second (mbdetermingd spessk i pesecrcodingGtionheppatites paid dfiref diwastéong emiezratnoan 3
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he body .of .water 2. woul feet second bou 6..71
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about t vehahher @s réﬁudehew&mesu@etmnvaﬁéuhbea Wﬂ;tes;ﬁé@eéawcrﬁ shidawalveng
at an absol ute speed of 15 feet per second (about 57 neters per second),

it woul cge(ﬁ‘ﬁ@fohﬁ@ép'? selativg/ie Saéﬁ’lsﬁ%lﬂ PRy of WalgR@Tof about 225 feet (about
68. 58 neter fs)wrhég?lrn shd ch&siel %Q%‘Jﬁo&qgatﬁé h%rréllat vd QWBBF"BaﬁIGZlgthFbod&

seconds. This | ps reduce the anobunt o ed to 1 nst
const r ucaf waier atdxacant paid chanhnekduiereirhtheofieorad said firstobodyo o watert adjacent
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wave generator 3 could be configured and constructed and pulled across
channel tmvehaggbs saigtfiral quytcvfewaian@wmdﬁerln@lmed@@@relm@d above, but without

pe oud o SRR SSNAR, of bk, S el R e
t he needrfeatozzle and pump for injecting water onto said channel.
3. The wave generating system of claim 1, wherein said second body of water is
allowed to fravel in said second direction within said channel from a first end to a
second end, and a return culvert is provided under said channel that allows water within
said second body of water to circulate back from said second end to said first end.
4. The wave generating system of claim 3, wherein at least one nozzle is located at
said first end for injecting water onto said channel, and a pump is located substantially

at or near said second end, opposite said first end, wherein the location of said pump



WO 2009/ 151548PCT/ US2009/ 003255 27 divider wall 26, wherein body of water 4
wi thin wave pool 'I could then be allowed to Mow freely onto channel 5.
That way, after each run, after wave generator 3 has lifted a portion of
second body of water 2 within channel 5 onto wave generator 3 to create
primary waves, water from wave pool 1 can then be allowed to flow freely
S5back and fill channel 5 so that channel 5 will be ready to be used agai n.
O her enbodi ments and versions that are consistent with the above
descriptions and/or performin substant2@ally the same manner and/or produce
substantially the same results which may not be identical in every respect

are int eiisgltd Rddee Itiﬁ@tmdeﬂna@@rem@a @msbm BGmpideibre witer reme réfurr BEivert
foll owi ng clains. 8 What is clained 1. A wave generating system

havi ng f'P?%'i'eSa%d @él%‘ﬁblo'b%ﬂpé@e@i Sﬁ!ﬁtfﬁt anser ei n, corrprl si ng:

channel d ocat dg t f W body
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sai d chaaitbsedandaerfd cfssandiphmalwenablaervqien frém sain aeqmndtba.dy affwater c!repond

body of e nd.cr e pLi a device for causing said
second b %?%vgﬂcg?ﬁg%@% %ﬁﬂﬁ@%ﬁ&%’gl%l\’%nn at a predeterm ned speed
in a se@nd diheewhvedgenerating sgstem of Elainstl, dherdsii laQIIvudéh%rrﬁbwdéB AdrRpsaite
speed of said vvaveB%enerator traveling in said first direction relative to

sai d ch&maenel o subgiaptplly serarates §aid: st pady of watek oy saidh secaib b@dytof
whi ch saw&lemv&%remrs%n@hmcjérme ﬁeﬂ%;?ﬁéﬁ?e&é?erﬁﬁhé’d ﬁsgﬂ%m@ s% to@g:

and wherein sald channel as a r that I s tiv
f1 oor ofsaichfitst body of Metsr foamnrtederiag Witbexaid se¢andchethhed walghdyusiemables theoor

deep wni Dol W oS b e FRnInN AN e BEE T PR B T Gt
sai d chamdglofavsdengwmcrrahetarrt Ihelpsrto teeate Way escoreiaey gvesid wat er effects
created i es are reéaease into.said first body of water,

hhecein el IDEDNAVE BEOAELNG SHESELOLFIBME 1 cUNEEEINSRK: WaNS ganaTRIs CopuaPeT
wat er t fmowa?a@xté@reasm@asébtfdnr RAviRe Y |ecafd.rvgatea§e R E R fbr’ﬂﬁh%; N&fface

shorel i ne. . The wave generating systemof clarm1, wherein sald device
conpri sébe@Pnlf@é{EﬂQ Yhchog Karereatingdhmprimary waves: | ng vvater onto said

channel . e e I
body of wat er F{éswaﬁﬁ%éo%éﬁ?g r?q sggtgfﬁ’?)trf] c‘rs%ll d@é@ké}%&}dl Pect ﬁ{g“saéq(ﬁ gﬁ&gﬁg
channel sfubstanaally lhst:zmtdlly sueh shatoas saitl weavedgeneratourtraveld Yerard aanpr saidded

under = Syshael it Rl oum e e M 8 8L sceend B, Qs

second body of water is lifted up onto said wing section to form a flow of water thereon,
wherein said flow of water is acted upon by said incline of said flow forming surface to
create the primary waves.

9. The wave generating system of claim 8, wherein said leading edge of said wing
section extends a distance of about fifteen to twenty-five feet in front of said incline of
said flow forming surface and is extended at an oblique angle relative to the first
direction of said channel.

10. The wave generating system of claim 1, wherein said second body of water
within said channel has a substantially constant depth and extends no more than about
three feet deep, and wherein said first body of water is deeper than said second body of
water and ranges between about three feet to six feet deep.



4. The wave generating systemof claim3, wherein at |east one nozzle is

| ocated at said first end for injecting water onto said channel, and a punp
is located substantially at or near said second end, opposite said first
end, wherein the location of said punp 29 helps to reduce the turbul ence
created by said punp before water in said return culvert reaches said at

| east one nozzle at said first end. 5. The wave generating system of claim
3, wherein a return grate is provided at said second end of said channel to
enabl e water from said second body of @8@ter to drop down from said channel
and into said return culvert. 6. The wave generating systemof claim1,

wher ei n 13, di ihdawaves gnerating dystbANsr Qaintl7CABRSH shid I88@iRh &digeadfl saidRBRE at e
said first body of water from said second body of water, wherein said

di vi der gegegaiabtravelsiless thapr it dhigenipgheepghmore dhamabput ene hrcdvakavesai d

first bqg%sﬁ’rffat‘!@&esfai(figﬂé‘ﬁﬁéft erfering wwth said second body of water, but
enabl es e energy and water effects created by the primary waves to enter

i nto andZ2af f dde wavalgénersting sgigteat ofralaem 7, wrtierdini at leastmnehel the fotlowingds e
t he secondary, .waves . _.FThe wa enerati ng..syste f claiml erein
o 0 e RIS BPtn. of spif SBgb8Y Bofyar Whhs BB 3o Firu iR e che ot ifE

| eadi ng saiipleading etige! teavelDremtive t6 &rtbpeariabe besdidivhehng. an incline for
creati ngl the _primary waves. 8. The wave ?eneratl ng systemof claim?7,

wher ei n Sai d TRENYaR geNerating (systpm Of sdainn {‘é[hPSP"h_@r c3kiptand pulleycsystenatis as
sai d Wag)goﬂéé‘c]?rté‘tp?ﬂl LaigRhve fg%léﬁ%t@h ﬁgge\gf'sgid @ﬁéil‘\r?%, %@F‘eiﬁ%?@%&”gﬁdsa' d

second dy or WwWa _er, a pOI’tI on er 1 n sal secon wat er
is |iftgulepsystem isadaptadsychdbat when saifiovaveageriesatoohasmbmplated agun, said

wherein j d f. i C n by. said.incline of said flow.
form ng @%)Pf %%'Lec}%\{@?ﬁ ﬁ%%%égc‘éucg} frﬁg;@&ﬁgweif_wﬁsg ml'ﬁé'dvﬁg\?@na !ewgllr %ﬁqsﬁgsaé?/st em
of cl ai wdve gdreratontsiravkl liressit gcenly giredtiohcdpbosite @aREfti directishends a

di st ance of qﬁgut fifteen.to twent _E‘(\ée feet in front of said incline of
sai d 1 O f or FEMPGISNEERtINhBYSIeM K CM& Wierain 2pertighof sRlg wave-genaratert o
the fir L t } AR e

cl'ai m 1 HepaR g It TS er (o ProvElF pKRARIFRid 08, 9T AR
subst antyavesyfrono selliding inteaid diviglesxt ends no nore than about three feet

deep, ang wh i i i o [P per. .t ha. i C ody
of wat e?l %andq?hgn\gg\zgggp &L%ﬁba%%g%mtﬁrégﬁfgetﬂ?%sﬁ gg"?e‘@?‘?jﬁg%?e”%’go%ﬂfﬂ? The
wave geraboaé iangeay svater levecoiosaid Tirstvidvelyasfrwater dnd edireip = tgeswfaceadidsalayv e
gener at or tr(i\éel S es? t.han. about fhre i nches but nore than agg’ut one i nch
above a SEERNERPIRLEWEIErdRsRIdFhangel can he raispd ahgve thrmeaRwalgT Bys! efsald

cl ai m 7 firsfha9iof walter! €ast one of the follow ng is adjustable: depth of said
second body of water within said channel, or height at which said | eading
edge trdbel s The|vaave,geneasating systemirafadaimot, whergincsrid wave gargratphbasaeiiers

gener at id Qi GicAal6h A %?K%ggﬁﬂafbrﬁaﬁzrﬁ}aeef %%\9 %H SXiq ShShEM | s provi ded

to pull saird wave generator sai nn ereln salrd cable and
pul | ey dyst efhheswavagererating rsystesm ofifodaims &6 dwharein gepredateymitets namber efed a

S B TERTE D e bR T wBYS e BBl WAL a0,
opposi t @aRRWAVE eherdtdre6an Qfavel substantially in said first direction without shifting
substantially from side to side.
18. A wave generating system having first and second bodies of water therein,
comprising:
a channel located adjacent said first body of water, wherein a divider extending
along an edge of said channel physically separates said first body of water from said
second body of water, wherein said divider extends above a mean water level of said
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14. The wave generating systemof claim®6, wherein a portion of said wave
generator is adapted to extend over said divider to prevent participants
riding on said primary waves fromcolliding into said divider. 15. The
wave generating systemof claim®6, wherein said divider extends slightly
above a nean water |evel of said first body of water and wherein a top
surface of said second body of water in said channel can be rai sed above
the nean water |evel of said first body of water. 16. The wave generati ng
systemof claim1, wherein said wave g@derator has rollers or wheels which
al l ow said wave generator to nove freely within said channel. 17. The wave

gener at ifpg sussapnafbodied 61 watervé\aihethat a tep edahes Blevatombibaid seoni®oliy are
provi ded to hel p brace said vvav&ﬂgenerator vertically and laterally such

that saidd WiSkisg@paple of being alteeasbielaliygdp sntapasyriacereleations ofrsaid fist degy on
wi t hout #hifitd-ng substantially fromside to side. 18. A wave generating
system having'first and second bodies of water therein, conprising:

a channel | o@amveveadeaetor dravelirfg rist a biirdy difectian esybsidrdiady nparatielv taldhe

ext endi al oan n _edage of .said channel .physically separates,said first
body of Ra AR BReSitoliad Rhontal WBr B etr Ak beeR R A Prdichsditns
above a s@esnd Watigiof WeNer toddrestei shimad Waves! tharsbrs agensin Rrdhesvale y&idatorsuch
that a top surface el evation of said second body of water is capabl e of
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parallel to the longitudinal direction of sald channe erein sard wave
gener at drodyraiwedter, wheoeip lsesandaryovanes aredyeatedwrithin said firstdandy gfrwatar thataves
t her eon, i .t e r | s .through sai.d channel and
gener at e”sawgﬁé‘?’%?? %%'Nﬁgt/a%@g’ °f§ﬁ%§§@@ﬁ%L“W‘%’Pagfsﬂ%@#‘gec raggt ed by the
primary wavesar aavel gamestoo\wompmisied alifyivied @aendett eatingl ebige sdindadfiovef
wat er \é}her.ei n s cors}%aarﬁ/ vva\ze%, are creafed within said first body of water
that r 0ENING SHEESe SRV PR JRCIBEAICERON MR Gt ing BAMARCHANRY WhHTER) Pe;
and  said pALE JRURISCHSIA FErwePdRY pGaSH ¥f SaldSEdne Y A8RN mﬁ]o:dae

and a flow formng surface having an incline thereon for creating
pri mary oRée 8aid flamefoeningsuriageds aeled upondiyasaid inaline & srefie therprirnagyovavesn of

said se d . | i : 0 eIl £ or m [ S
et ed upen by Tardls YERRung siehEl UBirR el whBloh el el dugeq 3 »
gengr at ipngdeﬁgstr\]ia_ard gfeigﬁt ahatlhﬁflﬂps whprevent saiddirgl Ndmcg/eof \'Natgatﬂmm ?ﬂerﬁarirfg \?ith

predet erm ned he t hat he t 0, preyent sai irst y. of wate om
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first body of water, which in turn, helps to create the secondary waves.

20. A walRatgdhRpeEINdgnsYavesn conprising: a first body of water separated
to traval i niannr aherthEE R fRaIARE. | cecond body of weter to oreate
primary waves firstedvaetynf wdter separat@ddrom aesegend batpof ivatarddysa tivideungh a
channel on Vwe]wi v%]ves Sierqer%?ocroa%%p?eoéj Yo Prgvéqﬁ}% ear firfsl 8wgc;:tion through said second body

of water to create primary waves thereon, wherein said wave generator travels through

a channel on which said second body of water flows;

wherein the energy and water effects created by the primary waves are released
over said divider and into said first body of water, wherein secondary waves are created

within said first body of water that travel toward an inclined shoreline; and



wherein the energy and water effects created by the primry waves are

rel eased over said divider and into said first body of water, wherein
secondary waves are created within said first body of water that travel
toward an inclined shoreline; and 32 wherein at | east one nozzle
for injecting water and creating a flow of water in a second direction on
said channel is provided, wherein the flow of water travels in said second
direction opposite said first direction of said wave generator. 21. The
wave generating systemof claim 20, whe32ein said at | east one nozzle is

| ocated at a first end of said channel, and a grate is provided at a second

end of said Gl at RBBOSHE ﬂoﬁaedoif |rfe&snngw¢ateaaﬁd%réaqmgr@f|6w dfehter $n a
provi ded that allows water within said second dy of water to circulate

back fr o¥acear dirsstiom@nesaid £hanpglds ireyded rmheremthe'rfﬂmN RhWatefeiiarels imgaid
: d second end,
whar e o il PSS TSR eR e ShofBE n
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three fexs. tmaﬁa)aefg@ﬂéraﬂmg@ ste%’rcorﬁbﬁs“ng\/e generatl ng system of claim 18,
wherein said | eadin sai d wave generator is extended forward

relative to <hifgt P‘P‘%(/\Pff‘ﬁi”ﬁ?f ﬁap%r@ﬁda@@“lﬂ/s%ﬁ‘tﬁ?tbQQYfoél\éﬁieFt*éy agbAdss f i ve f eet,
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25. The seeead dwyreftwaigr &y steate pfimanaiwaves theveen ewheaeun Itlwene(gyeam.f watmf
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wherein salg chagnel as a floor that is higher relative to a floor of said
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envi ronment .

constant depth and extends no more than about three feet deep, and wherein said first
body of water is deeper than said second body of water and ranges between about
three feet to six feet deep.

24. The wave generating system of claim 18, wherein said leading edge of said wave
generator is extended forward relative to said flow forming surface by about fifteen to
twenty-five feet, and said leading edge of said wave generator travels less than about
three inches but no less than about one inch above a top surface of said channel.

25.  The wave generating system of claim 18, wherein at least one of the following is
adjustable: depth of said second body of water within said channel, or height at which

said leading edge travels relative to a top surface of said channel.



27. The wave generating systemof claim 18, wherein a portion of said wave
generator is adapted to extend over said divider to prevent participants
riding on said primary waves fromcolliding into said divider. 28. The
wave generating systemof claim 18, wherein said wave generator has rollers
or wheels which allow said wave generator to nove freely within said
channel, and hel p brace said wave generator vertically and laterally such
that said wave generator can travel substantially in said first direction
wi t hout substantially shifting fromsige to side.

26. The wave generating system of claim 20, wherein said channel has a floor that is

higher relative to a floor of said first body of water adjacent said channel, wherein said

floor of said first body of water adjacent said channel forms a substantially deep water

environment.

27. The wave generating system of claim 18, wherein a portion of said wave

generator is adapted to extend over said divider to prevent participants riding on said

primary waves from colliding into said divider.

28. The wave generating system of claim 18, wherein said wave generator has

rollers or wheels which allow said wave generator to move freely within said channel,

and help brace said wave generator vertically and laterally such that said wave

generator can travel substantially in said first direction without substantially shifting from

side fo side.



