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This invention relates to a wave pool and a nethod of directing and

nodi fyi ng waves in a pool. Throughout the foll ow ng description anﬂlgﬁ?@be
appended clainms, 10 the.term"waterway floor" is intended to nmean the
surface that defires the waterway bed gnd should be so interpreted.
BACKGROUND OF THE | NVENTI ON 15 Wave pool s have been devel oped and wi dely
used to sinmulate, at |east to sone degree, the conditions of a beach or
sinply to provide wave patt bi R I { ronment. They provide
entertainment and surfing c%ﬁé%ﬁ@%@%%@@vﬂ se a suitabl e beach may
not be available within an acceptable distance. Furthernore, wave pools
can 20 generate consistent waves regardl ess of the weather and the
characteristics of the waves can be controlled wth appropriate design of
the wave pool JTEEIMCALIHELDdapt ed to provide a wave suitable for surfing
25 usual l y«i nclude a wave generator at one end of the pool and an
artificial reef along a portion of the floor of the pool to cause the
wave to break in a formthat is suitable for surfing. The reef may be
placed at an angl e THiDirvhetiowveates @8ta, wald Hvd RGdtReWRdEEH Qrdkiagr essi vel y

break al ong the Iin?,of the reef. 30 AMENDED SHEET | PEA/ AU
and modifying waves in a pool. :

Throughout the following description and in the appended claims,
10 the term “waterway floor” is intended to mean the surface that defines

the waterway bed and should be so interpreted.

BACKGROUND OF THE INVENTION

15 Wave pools have been developed and widely used to simulate, at
least to some degree, the conditions of a beach or simply to provide
wave patterns within a pool environment. They provide entertainment
and surfing conditions where otherwise a suitable beach may not be
available within an acceptable distance. Furthermore, wave pools can

20  generate consistent waves regardless of the weather and the
characteristics of the waves can be controlled with appropriate design

of the wave pool.

Wave pools adapted to provide a wave suitable for surfing
25  usually include a wave generator at one end of the pool and an artificial
reef along a portion of the floor of the pool to cause the wave to break
in a form that is suitable for surfing. The reef may be placed at an angle
to tﬁe wave-front, allowing the wave to progressively break along the
_line of the reef.

30

- AMENDED SHEET
IPEAAU



WO 01/ 42592 PCTI NZOQ 00250 2 One problemw th sonme wave pools at pr ea&n&
is that the wave tends to arc or otherw se distort, with the wave-F o ¢4
near the centre of the pool preceding the wave-front near the sides. This
may r &¥QI01/42592a reduction in the wave hei ght and causePCENZEYM28hs t hat
interfere with 5 and degrade the quabity of the waves. Furthernmore, in
use, the wave height can decay down the pool due to energy | osses by
breaking and friction and the walls of the pool constantly act as a

source of i nt ey B ECIEHk WV DookOaANaLAETs BLAtheatt h wave pool s

at present is that the waves can also reflect e reeft, causing
i nt er f er entandsabtacns dtherthiee potdrt, withebse waskifart ineasthesgentrefdfect agai n
of f the pog_l@tvval | s creating nor interference patterns. This abundance of

refl ections'q RPYPLED" %F%gav?ﬁ@nﬁﬁﬁﬁ P Yees hEvg may wulhiva. 15 A

further poQfictiah iRted e Meihd \WRJIRAALS réfetiRs itliNeRFLRARCE Of
wave-induced circul ation, which creates currents within the pool.

Currents ndvd dgotasirahd Supliy ofcthe wavesr atusthenmyre, émdse,dheavave users in the
pat h of on ] rfer ntially creating a seriouys safety 20 problem
ﬁﬁ%%{]?ﬁé YWel & g?vggﬁgtpﬁo?dué/ﬁ ﬁaer% Igssef_.uytbﬁ%é{(ﬁli\% gr,u?

and di srup e qual I e sur VE. currents
movi ng t owaricddntdred wRvealeoettal fiol @Bketahtly et 8s disbhicewdt for users to

| eave the pool, and in effect they beconme caught in a rip. OBJECT OF THE

| NVENTI ON Fgefiering refiectis] Wévedf the present invention to provide a

wave- pool exhibiting high quality surfing waves, which is safe to use and
provi des an enhanced aquatic environnent or at |east one which provides
the public w tAretesairoblecheitbenvave poois at present is that the waves

can also reflect off the reef, causing interferance patterns in the pool.
These reflections may reflect again off the pool walls creating more
interference patterns. This abundance of reflections tends to degrade
the quality of the surfing wave.,

15

A further potential problem of wave pools is due to the presence

of wave-induced circulation, which creates currents within the pool.
Currents moving towards the wave generator may tend to carry users in
the pa_th of oncoming surfers, potentially creating a serious safety

20 probletrn and disrupting the quality of the surfing wave. Furthermore,
currents moving towards the wave generator make it more difficult for

users to leave the pool, and in effect they become caught in a rip.
OBJECT OF THE INVENTION

It is an object of the present invention to provide a wave-pool
exhibiting high quality surfing waves, which is safe to use and provides
an enhanced aquatic environment or at ieast one which provides the

public with a useful choice.



30 3 1t is a further or alternative object of the present inventiorr]tJQN 004
overcone or at |least aneliorate problens in wave pools and/or nethods 012
produci ng, directing and/or transform ng waves at present, or at least to
provi de the public with a useful choice. 5 Qther objects of the present

i nvention may becone apparent from thé& follow ng description. SUWARY OF
THE | NVENTI ON 10 According to one aspect of the present invention, there
is provided a wavgisRORHhE HriatBntidb0ieRdr ihd paséiinvenfbf eri stics of
waves, the wave pool including: - at | east one waterway havi ng opposing
first and se@AFORIEIY:at |9-35b§@@|gﬂrﬁﬂ§ rroblems ihwavepenie and/gematiods oéxt endi ng
along at |ea : i f : 5 fl oor

ext endi ng be m%dgjr?lt ,gﬁg@g%@gﬁrg?ﬁﬁ%@@??ﬁt@%%a@g%?%%ﬂﬁsﬁs a first

f1 oor surf ac@rovidehequbiowdl atusefuhehaicea non-zero sl ope of approxi mately
1:5 or legs over substantially the entire width of the wave pool between
the first and second side 20 walls, wherein in use, the nom nal depth of
wat er cont ai ned wi®HPhobiests ohieareRent Bventis may Begses aprargitdimdr t owar ds
the second sigefolb@ing deBEgitwhabl y, the first end of the waterway may
include a wave 25 génerating neans. Preferably, the first end of the

wat erway may be fornmed by a substantially planar wall and wherein the
direction of SUMMAKRY OFTHE INMENTION surface is oriented substantially

per pendi Cl'dl ar tot ceco];dirQQStto osr{edaesp\é\glclf tl%)e]c prteggnt igv%nw’grthgrg(?sl provided a

wave pool suitable for modifying the characteristics of waves, the wave pool

including:
- at least one waterway having opposing first and second ends;
- opposing first and second side walls extending along at least a
15 portion of the waterway; and
- awaterway floor extending between the side walls;
wherein the waterway includes a first floor surface oriented so as to
have a non-zero slope of approximately 1.5 or less over substantially
the entire width of the wave pool between the first and second side
20 walls, wherein in use, the nominal depth of water contained within
the waterway of the wave pool is greater towards the second side

wall.

Preferably, the first end of the waterway may include a wave
25 generating means.

Preferably, the first end of the waterway may be formed by a
substantially planar wall and wherein the direction of fall of the first floor
surface is oriented substantially perpendicular to the first side wall of the

30 wave pool.

Preferably, the first floor surface may have a substantially constant

gradient.



Preferably, the first floor surface may have a substantially constant
gradient. 4 Preferably, the first floor surface may have a gradi ent~7 JUN 2004
greater than approximately 1:50 inclusive. Preferably, a beginners wave
pool may have a first floor surface with 5 a gradient between 1:20 to

1: 50 inclusive. Preferably, an inter medi ate or advanced wave pool may have
a first floor surface with a gradient between 1:5 to 1:20 inclusive. 10
Preferably, the priseferablnithe first fearsudese My baveragradiert goeter tbawond  f | oor
surface orie L . a further predeterm ned slope, wherein in
use, the nom%&fgf%xﬁg%t?ﬁ 101?0 @glpgwg'cont ained within the waterway is greater
towards the first end of the waterway. 15 Preferably, the direction of
fall of the secondaréie%my,%é‘gﬁﬁfermavé)@oolmsr{a@afalf%tl%op%%a%ﬁw ar to
the first end of the waterway. Preferably, the second floor surface may
occupy a por t& gradignt Qweef\‘r\/&'t?érméﬁofm@@‘iw%ubstanti ally proximate the first
end of the waterway. 20 Preferably, the gradient of the second fl oor
surface may be suybspantially at or near, a mgxi mum gradi ent that maintains
one or nore vvavel%ﬁ%raz\tw’@rni'é?f’ﬁ%é)'at?@rﬁp‘é?'@gaﬁ‘ﬁ)’? pPﬂL""B)‘]Ea‘bera e wave
charact eri st iflesr S@jacewiinuggratiizat betiveepnSsis 1940 hblasiveve face and/ or whet her
a pitching or plunging or spilling wave is required. Preferably, the
second floor surface nay be separated fromthe first 30 end of the

wat er way 1By a charfRreferaliy e profiteraidhe whierwat nonaay intleded setdrel channel in
use has a subighani okl oorRakantiofeps B surfle? LAL@RIndd Fode UAERO! L e
channel al ong e waterway nmay be substantially at or rmiear a m ni mum

| engt h for aimase thenemsiaederdh of watef corgained within the waterway is greater

towards the first end of the waterway.

15 Preferably, the direction of fall of the second floor surface may be
substantially perpendicular to the first end of the waterway.

Preferably, the second floor surface may occupy a portion of the

waterway floor substantially proximate the first end of the waterway.

20
Preferably, the gradient of the second floor surface may be
substantially at or near a maximum gradient that maintains one or more
wave characteristics.
25 Preferably, the one or more wave characteristics may include the

steepness of the wave face and/or whether a pitching or plunging or spilling

wave is required.

Preferably, the second floor surface may be separated from the first
30  end of the waterway by a channel located across the waterway, wherein the
channel in use has a substantially constant depth.

Preferably, the length of the channel along the waterway may be
substantially at or near a minimum length for a wave generated at the first



5 end of the waterway to formw th required wave characteristics before
travel ling over the second floor surface. Preferably, the second floor
surface may have a gradient of between 5 approximately 1:10 to 1:4D JUN 2004
inclusive. Preferably, the first and second fl oor surfaces may form

adj acent and nutual |y exclusive portiéns of the waterway floor, thereby
defining a boundary between the first and second fl oor surfaces, wherein

the first fl eas olﬂ'leSWétfeﬂﬂ‘eﬁj teXdraneih féc{@mba havbenadateyisticavsiste t he second
end of the waterwa and the second fl oor surface extends fromthe

boundary tomé’@&%""’t‘%@"‘frt?%ﬁecoé‘ﬁé'oefStfrf?@ewaterway and wherein the boundary
between the first and second floor surfaces is |ocated substantially
towards the first elative to th end of the
waterway. 15 Pr of ETAGTPY. (i se By TROR e Hitavk Ao RaCT N one ot

| east twsce appeximatdiyent0 tof 1:40incfusivet fl oor surface. Alternatively, the
gradient of the second floor surface slope may be at |east four tines the

gradient of the first floor surface. 20 Preferably, the second end of the
wat erway may be dedirefesablyhefirsherdysencad fleor sustacks maidormn adjacest t he

uat ervay.  iEh ity Fexcis RS B e eni Rl AbERrhahuayay from Lhe

first end of 1 genera he second
side wal | . 2$:oEPnMrerbaMe;en tbe\érsmanc}me@rdrflopfsmfales.r\elwelnrtmyf isefloarcl uded in

P e 85t SOl Sh b Bhedlfs LOEA e SR RRLNIEY 0.
produced in mhehmemndmpor %‘face extends from the boundary towards the first
end of the waterway and wherein the boundary between the first and
second floor surfaces is located substantially towards the first end of the
waterway relative to the second end of the waterway.
15
Preferably, the second floor surface may have a gradient at least
twice the gradient of the first floor surface. Alternatively, the gradient of the
second floor surface slope may be at least four times the gradient of the first
floor surface.
20
Preferably, the second end of the waterway may be defined by a
progressive rise in the floor of the waterway, which in use, creates a pool of
water extending away from the first end of the waterway and generally in the
direction of the second side wall.
25
Preferably, one or more arlificial reefs may be included in the
waterway to form the waterway floor and located, dimensioned and oriented
to enhance the shape and or breaking characteristics of waves produced in
the waterway.
30
According 1o a second aspect of the present invention, there is
provided a wave pool including:

- atleast one waterway having opposing first and second ends;



According to a second aspect of the present invention, there is provided
a wave pool including - at |east one waterway having opposing fi rst. a [}@ 2004
second ends; 6 5 opposing first and second side walls extending al ong

| east a portion of the waterway and nutually convergi ng towards the
second end of the waterway; and a watefway floor extending between the
side walls; wherein the waterway includes a first floor surface having a
predet er m ned sl ope auwﬂomhglf&itandi Bettse, sxdmallwﬁtém!mgwpmglauéastwater in the

waterway is greater towards,.the econd Pr.ef rab the first
end of the waterway \{_\{aq RGYE $%E{aﬁ§°°’l"8@ﬂ% ‘é%trhgd so as to

intersect the first moﬁ@gmmtﬁemtmysar@t a substantially equal and
opposi te angl e. Preferablé’,v the first end of the waterway nay include a

wave generating mearfsWalebvay #qog exienging bgkvaenitae sidgvallgcond side wal I's may

converge at an angl ewlh#&\ﬁ@ﬁé‘wﬁteﬁﬁaﬁﬁcﬂ@@é ﬁ‘ﬁ%t?lé&r@@@b@hhﬁh%a” eferably,
the first and second side wal may converge at an angle

approxi mately 15 degr@é@‘?temﬁ@fﬁé?'ﬁbﬂr’ gnd whered) indise g neminalideproft he fir st
floor surface may be wﬁéﬁéﬁtg‘ﬂ%@r\bﬁy Bedrélft@rdio% ddthé Q?Eé’rﬁl didd %Il si de wal |

of the wave pool. 25 Pref l'y, e first floor surface may have a
substantially constant gradient. 30 Preferably, the first floor surface
may have a gradi erfrefeedbingetie firsbertidof the B@tarway ukiy\wieclude a wall located

10  and oriented so as to intersect the first and second side walls at a
substantially equal and opposite angle.

Preferably, the first end of the waterway may include a wave

generating means.
15
Preferably, the first and second side walls may converge at an angle

between 5 to 45 degrees from parallel.

Preferably, the first and second side walls may converge at an angle
20  of approximately 15 degrees.

Preferably, the direction of fall of the first floor surface may be
substantially perpendicular to the first side wali of the wave pool.

25 Preferably, the first floor surface may have a substantially constant

gradient.

Preferably, the first floor surface may have a gradient between 1:5 to
1:50 inclusive.
30
Preferably, a wave pool designed to be suitable for beginners

wherein the first floor surface may have a gradient between 1:20 to 1:50

inclusive.



Preferably, a wave pool designed to be suitable for beginners wherein the
first floor surface nay have a gradient between 1:20 to 1:50 i ncl dsdie2nsz
Preferably, a wave pool designed for internediate or advanced riders,
wherein the first floor surface may have a gradi ent between 1:5 to 1:20
inclusive. 5 Preferably, the profile of the waterway floor may include a
second floor surface oriented so as to have a further predeterm ned

sl ope, wherein i prefeblyl BevavepobbdesittietiodhtewabdibteCrddaamed W thin the

waterway is greater towards the first end of the waterway, 10 Preferably,
the di rect i ofi9eR: Whprenhe st ARicsiacs maghaye eraipdieRkREtWEEr L8Rt ant i al |y
per pendi cul ap-doandibgivd.i r st end of the waterway. Preferably, the second

fl oor surface may occupy a portion of the waterway floor substantially
proximate the first end of the waterway. 15 Preferably, the gradient of

t he seconsl fl oor $uefeeably, theeyprbfile of tHeswatatwaal flopr atay dmcludeea secamexi mum

gradi ent that maintains gne or nore ve characteristics. 20 Preferably,
The one. or Pl loEe Brianagsare i o ¥ APeCRRERE P SiREs YRR he wave
face and/ or whedd)eie Rorpinkicddpitgofovatpl corghingd @ithis rhd Whtkgwayve\(Redtér r equi r ed.
Preferably, the seco fl oor, . surface may be separated fromthe first 25
end of the mé&“@fa&&%ﬂstaﬁr@rﬁmwaﬁe%%x-ed across the waterway, wherein the
channel in use has a substantially constant depth. Preferably, the | ength

of the channel al Cmf! near a

m ni mum Ilgelngth fo?p%ref/\% é“gete(ﬁ%\reg%{%gﬁép Bftﬁg%fu.??i l (5%(%%0'%%13?&8 wat erway to
form wi t h r equibstantiaiipperpendicalet orthe first endhof theevatemeyel 1 i ng over the second
fl oor surface.

Preferably, the second floor surface may occupy a portion of the

waterway floor substantially proximate the first end of the waterway.

15
Preferably, the gradient of the second floor surface may be
substantially at or near a maximum gradient that maintains one or more
wave characteristics.
20 Preferably, the one or more wave characteristics include the

steepness of the wave face and/or whether a pitching or plunging or spilling

wave is required.

Preferably, the second floor surface may be separated from the first
25  end of the waterway by a channel located across the waterway, wherein the

channel in use has a substantially constant depth.

Preferably, the length of the channel along the waterway may be
substantially at or near a minimum length for a wave generated at the first
30  end of the waterway to form with required wave characteristics before

travelling over the second floor surface.

Preferably, the second floor surface may have a gradient of between

approximately 1:10 to 1:40 inclusive.



Preferably, the second floor surface may have a gradi ent of betwe_ez M 2004
approximately 1:10 to 1:40 inclusive. 8 Preferably, the first and e‘@dr?%”
fl oor surfaces may form adjacent and nmutually exclusive portions of the
wat erway floor, thereby defining a boundary between the first and second
floor surfaces, wherein the first flodt surface extends fromthe boundary
towards the second end of the waterway 5 and the second floor surface
extends fromthe E’oefamalyytrtedimﬂam dgebend flos tsurfaces roéy fone adgacentvay and

wherein the bo between the t and cond fl.00 rfaces is
ocated subsPanOIaaly SFevETaebRRas of B ety ot berBis e Tor at i ve to
t he ﬁ econd epdurfary betwash etierfirgt arlsecond eo@rtﬁuyfacédmrﬁmmrm; firbtdfimor sur f ace
may have a gradient at |eas tw ethe i ent the first floor
surface. Pref¥iags Sxtendsdrap Lﬂ? Wt‘?‘ﬁ%’%§g}%§ﬁ?of‘$88? Ehhref"é%'émf?é’y be at
least four hhdefe ddeendnast fibcodbxibhés fromihe bbeianstowaisethe tilstPref erabl y.
the second end of the waterway may include a progresswe rise in the

wat erway f | o8pd ophematemyay a”F’rY"’I%%‘” theRoundeymetusen Be frsi@ndat er wvay may

create a 205pafld flor ¥arkRies R oMY BGhadmAlY ERBraddeflfirstEndnthel the
wat erway and generally in the direction of the second side wall.

Preferably, Waterwpy SQ‘athIed@ﬁh%waﬁénﬁﬁiﬂr@ﬂﬁiﬁaf@}ﬁver substantially the
entire width of the wave pool between the first and second side walls. 25

Preferably, the fiJs d,second, si de Ils rge towards
t he secor% end of P{rﬁf«%rﬁ?&g‘t %ﬁ?o%ﬁg raﬁﬁ'%‘é? W%Sﬁa %‘iﬁ?ﬁ’tﬁ?g h so as to,
for breaki ngtwiay &% dgragieat bfithgfikefowaorfacd.d first and second side walls,

at least partially conpensate for wave hei ght | osses due to wave breaking.

30
Preferably, the gradient of the second floor surface may be at least

four times the gradient of the first floor surface.
15
Preferably, the second end of the waterway may include a

progressive rise in the waterway floor.

Preferably, in use, the second end of the waterway may create a
20  pool of water extending away from the first end of the waterway and
generally in the direction of the second side wall.

Preferably, the first floor surface may extend over substantially the
entire width of the wave pool between the first and second side walls.

25
Preferably, the first and second side walls may mutually converge
towards the second end of the waterway substantially along their length so
as to, for breaking waves travelling between said first and second side walls,
at least partially compensate for wave height losses due to wave breaking.
30

Preferably, the wave pool may further include an external channel
having in use a first end in fluid communication with the waterway so as to
receive water from the second end of the waterway and a second end in
fluid communication with the waterway so as to expel water into the

35  waterway substantially at the first end of the waterway.



Preferably, the wave pool may further include an external channel having
inuse a first end in fluid communi cation with the waterway so as t?JUHZL‘[M
receive water fromthe second end of the waterway and a second end

fluid conmunication with the waterway so as to expel water into the 35

wat erway substantially at the first end of the waterway. 9 Preferably, the
second end of the waterway may have a height above the waterway fl oor
sufficient to contRuéfBremly, dpusecedd de@bhtmhva‘térw'agl rmayt tave a béightwat er way whi | e

al so al |l ow n east. a orI cond end of
et er vy SpAve R mete By toal Scih s E5Rbin BBl el Besth AL Mg dfO0 el ght
of the SeconmeewdteﬂifraytWBlId@é@éWn@wdvemts@nlrwbr ghiaasted parigh 6ftk@t e a head
sufficient to create (gflowof wat er from peflrst end to the second end
of the chann&fcontens Qs weiepvay ko Wﬁ\f’é‘%%lc AMFi ncl ude a punp to create

a flow ofs water or assist to create a flow of water along the external

channel from the Iﬂcl’éflé%que Q‘ge Fe?q,t&/g‘?\e%ﬁﬁt@"me g?&nd%’n%f ?Etﬁeﬁ\{vgt’er\f/%ﬁ mf cond end

of the waterway nm ace subs ARV ng a
gradi ent bet wetemd Jcthamrcel na§ arewté adiend suficiehttoaitate atfloev dflveder fsamf ace

substanti al | to 1: r,adient  may be | ocated between the
first floor iﬁﬁrﬁéL%’%ﬁ’ﬁ?ﬁ% Q&Sjr r\%ocﬁﬂ?ﬁcqar%%econd end of the waterway
defining a pool of water. 20 Preferably, one or both of the first and

second sige walls P@Béréﬁy'tﬁ@ﬁav@pwh%ﬂﬁé%éwpﬂﬁﬁﬁé cARAPL @wigp absorb or
di ssi.pate wave ener ref erabl t hé wave danping neans nay include an

i rregul ar 2@%@&@@@56&@@@@@ f@w o weaterralenst the exterprt charrel ifam the

Preferably, the JABYE1HAERbAGehEaNs may include a series of water- filled
el enents or porous spaces adapted to absorb wave energy.

Preferably, the second end of the waterway may include a floor
15 surface substantially having a gradient between 1:1 to 1:8 inclusive.

Preferably, the floor surface substantially having a 1.1 to 1:8 gradient
may be located between the first floor surface and the portion of the second

end of the waterway defining a pool of water.
20
Preferably, one or both of the first and second side walls may include

a wave damping means adapted to absorb or dissipate wave energy.

Preferably, the wave damping means may include an irregular

25  surface disposed on one or both of the side walls.

Preferably, the wave damping means may include a series of water-

filled elements or porous spaces adapted to absorb wave energy.
30 Preferably, the wave damping means may be located behind a cage.

Preferably, the wave damping means may extend above and below
a nominal water level in the waterway to an extent dependent on the
expected wave height propagated through the waterway.



30 Preferably, the wave danpi ng neans may be | ocated behind a cage? JUl 2004
Preferably, the wave danpi ng neans nmay extend above and bel ow a nom nal
water level in the waterway to an extent dependent on the expected wave
hei ghtwigrmpmagiat ed t hrough the waterway. - 7 JUM 2004 WOp@ihézhaerso

PCTI NZ0OI 00250 10 Further aspects of,the present invention may becone
apparent fromthe follow ng description, given by way of exanple only and
in which reference is made to the acconpanying drawi ngs. 5 BRI EF

DESCRI PTI ON OF T Lgur - Shows emati c_representati on of
a plan view of #;’%\Arb%\%%%c(? OEE%P%?S%’E %ggréﬁ\%@mzag%eeg mc?faqq’?gengr esent

i nvention. fidnkh@usiRsvidddescriaih, SRew By wagtdf @Rampw eMyaindtine wave pool
along lines Ato Crespectively in Figure 1. |5 Figures 3A-C. show a
sectional WRGHhefereNee iR R2d506] the ACGATIPRTHES FRWIHSE. r espectively in Figure
1. 20 Figure 4: shows a snap-shot of simulated results of a wave pool
according to the present invention. BRI EF DESCRI PTI ON OF PREFERRED

EVMBODI MENT BRIH B ORRHNN OF THE BBAWINGSE) first to Figure 1, a plan view
of a wave pool, generally referenced 1, according to a preferred

enbodi ment of the present invention is shown. The wave pool 1 includes a

wat erway 2, Wt IFiqure 1: shows a schematic representation of a plan

view of a wave pool according to one

aspect of the present invention.

10
Figures 2A-C: each show a sectional view of the wave
pool along lines A to C respectively in Figure
1.
15 Figures 3A-C: show a sectional view of the wave pool
along lines D to F respectively in Figure 1.
Figure 4: shows a snap-shot of simulated resuits of a
wave pool according to the present
20 invention.
BRIEF DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION
25 Referring first to Figure 1, a plan view of a wave pool, generally

referenced 1, according to a preferred embodiment of the present
invention is shown. The wave pool 1 includes a waterway 2, with
opposing first and second end portions 3 and 4 respectively. The
waterway 2 is confined opposite side walls 5 and 6, which are

30 preferably substantially vertical.



opposing first and second end portions 3 and 4 réspecti vely. The -vyaglﬁrm
2 is confined opposite side walls 5 and 6, which are 30 preferably .
substantially vertical. - 7 furl 2004 WO 01/ 42592 PCT/ NZ00O/ 00250 11 Side

- wal | s Swaamdizés2conver ge towards a poi nt di stant fromtheﬁmﬁmﬁmg ating
means 7 and towards the headl and 12 g[ﬂd pool area 4B. e angle’©
convergence may be varied in order to optimse the properties of the
wave. By converging the walls 5 and 6, the wave 5hcrest may bg E:orrprles?ed
on the first slo tion 14 of the floor of the waterway see | ater
herein), allow né'%%ﬁ% #85‘% dCABFEINEVGHES 2 Apdedigtantifforateewal |s 5 and 6

conver ge t omav@pedriting MeRBF aNB¥Svari€hh&BEEANS TBY de Lhe quality
of thegvvaves.a V\zve rdeil?rgf)i ng on athe V\a/arl Ifst 5 gn ?ocrqu arrrgigé@sﬁrg? to reduce

these refl et®i dne .3”$'r¢e°f1@prtgermmriamgb@verﬁecti:mmeiﬁgednemi_rrﬁ&:‘j tHeed byt ang| ef B
i i S| nd 6 depends on e, required properties o
e vives. PEBHBAS oS BPURGAIRI ull A0 578

t he waves. ver, a rate ¢ WAYEdegr ees

i ncl usi Ve srast ibey b edmpukddedain aRgire: 9beaPRLAKIESotd Figdegt ees found in
si mul at ed %ﬁsults to Ee suitable for a 31.5 mgenerated. length of wave

15 crest. THhE YWHEMEMbE (Eemipsergagiei). oillowies aalinereBsedswiase deigreast partly

det er mi ned wywbhie, FefsivAd 5 Reeh ywave. The = peel angle”
di ctates the speed at whi ch5the b‘%e}'ghfgﬁgt%fgerta %II]\{' ot HeY e travels 20

across t he TPHexioss rimedywadenbe gality pdthe ofaviese Wave daMiwey Beol s for
e of convergence to forma "fast

| .
%zzpce\ﬂm?ﬁégE‘f@%ﬁsﬁé’?é}%%@%ﬁ% ﬁt;'ﬂ?(rar%ta”%‘? Hiese reHe@iass- chiwer gence. ave

danpi ngOoneansinaine apglevdfdoaveryenne, @dfinkatdy Mgit benHiglee 23sWd s 5 6 to
reduce reflections within the waterway 2. Vari ous wave

walls 5 and 6 depends on the required properties of the waves.

However, a rate of convergence between 5 and 45 degrees inclusive

may be used, with an angle of approximately 15 degrees found in

simulated results to be suitable for a 31.5 m generated length of wave

crest.

The angle of convergence of the walls 5, 6 is at least partly
determined by the required "peel angle” of the wave. The "peel angle”
dictates the speed at which the breaking segment of the wave travels

20 across the face of the yet unbroken part of the wave. Wave pooils for
advanced surfers may have a larger rate of convergence to form a "fast

wave", while beginner pools may have a slower rate of convergence.

Wave damping means are provided on one or both of the side
23 walls 5, 6 to reduce reflections within the waterway 2. Various wave
energy absorption and dissipation devices are kriown in the art and any
one or combination of these known devices may be used. Alternatively,
the wave damping means may include an irregular surface such as a
series of porous spaces or a series of water-filled elements, filled at a
30 pressure so as to provide the most effective wave damping action. The

wave damping means is located behind a cage {not shown) along the



ener gy absorption and di ssipation devices are known in the art and AN
one or conbination of these known devices may be used. Alternatively, g%@
wave danpi ng neans may include an irregular surface such as a series of
por ousyshaem,0r a series of water-filled elements, filbpgdngbhoedd
pressure so as to provide the nost effective wave danping action. The

wave danpi ng means is | ocated behind“a cage (not shown) al ong the WO

01/ 42592 PCT/ N100100250 12 walls 5 and/or 6 and extend al ong nost or al

of the side RS and/ or 6. The dotted lines within er 2 and pool
orea a8 | nYiBreengo At srtend ABrETO S ShbF bl SEnATY wi 11 b
appreci ateg_ that the depth of the wave pool 1 nay be substantially

arbitrarily chosen depending on the specific requirenents for the wave
pool 1. However, a pool depth of between two to four neters has been

found to be effgctiv r__nost. purpnoses., 10, A wave ner.ating neans 7 may
be positioned atﬁéen%mg%gr@?egnwgﬁm%f'at\%gvf& \%/a?/ndzf’oall\[%éeavvgéén d(gaﬁ%rati ng neans 7

may be §nt ggeabf vohdtafdeptRPrdfer@fced a0d IRyl be appre@ited ttadtitng pl unger-type
arrangenment or incorporate other types of wave generating devices that

may be knowWgrPtsof Hhe wevappoklidievake sifpstantally arbiHgrilydpsa®i ¢ pressure

car sson,  OSblidihg B w8 BHIRL CoU AR PLARBULEPBa SN o) ©f evat ed

wat er tower f1 oo at es. e appreclate at by oscillating
an end por tai pool 8epth obbetivesnaivd reafoer Matgrswsaschdendotisd as becreated in
wat er way 2 ich travel towards the second end 4 (in this case a beach or
shal | ow ar @ﬁé%?t“ﬁ’l OO BBF S on 3 is preferably a planar wall which
intersggts the side walls 5 and 6 at a substantially equal but opposite

angl e, thereby defining the base of an isosceles triangle.
A wave generating means 7 may be positioned at end portion 3

of waterway 2. The wave generating means 7 may be integral with end
portion 3 and may be an oscillating plunger-type arrangement or
incorporate other types of wave generating devices that may be known
in the art such as an oscillating pneumatic pressure caisson, oscillating
pneumatic vacuum pressure caisson, or an elevated water tower with
flood gates. It will be appreciated that by oscillating an end portion 3, a
series of travelling wave-fronts are created in waterway 2 which travel
towards the second end 4 (in this case a beach or shallow area}. The
20 end portion 3 is preferably a planar wall which intersects the side walls
5 and 6 at a substantially egual but opposite angle, thereby defining the

base of an isosceles triangle.

The end partion 4 in the embodiment shown in Figure 1 includes

a progressive reduction of the depth of the waterway 2. It will be

]
tn

appreciated that the end portion 4 may be of any appropriate form

suitable for containing fluid within the waterway 2 or at least controlling

the amount of spillage out of the waterway 2 over the end portion 4.

The end portion 4 may for example include a substantially vertical wall
30 which confines the water within waterway 2, or may comprise a

progressive rise in the fioor of waterway 2. The preferred embodiment



-The end portion 4 in the enbodi nent shown in Figure 1 includes 25 a
progressive reduction of the depth of the waterway 2. It wll be

~appreci ated that the end portion 4 may be of any appropriate form

" sui t abl¥¥O0dK2¥3nt ai ning fluid within the waterway 2 or apcireasboozse ~ 7 JUN 2004
controlling the anount of spillage oy of the waterway 2 over the end
portion 4. The end portion 4 may for exanple include a substantially
vertical wall 30 which confines the water within waterway 2, or may

conprise a {f [ LSe. Ln. the floor of waterway 2. The preferred
embodi ment 0\0%%‘2%%8?%#%2%7 éﬁggﬁeg% FUNTSEOWave Eiiestions Aive a
progr essi vethé sed gesignédntaonhakimisethaeartodaf diaGhieP Rl {ravél?e end

portion 4 and tﬁt&%m se the anount of water which travels over the end
portion '4 By®t ROTAER| DAY ithe Yeve(assientie ek hsdsdieosin beloTie end portion
4 is also i mhergadthdriok antigal & AN l.ocation and.5 a number of
different profil egb ma?/ be sui t ab é’ggg‘%gﬁ@fcﬁg“" S%Staﬁ%ﬁlfeeg’ﬁfﬂi‘%ﬂang

char act et i sfiftsnksfr of (e fevene prafiles malyeocendrapr fdpandihg o PHeabaiirssl form of

t he end portj 4 is sh in Figure 1. The end portion 4 includes a
f1 oor surfaé%&gateeﬁ'é‘ﬁ%? Pﬁmeev’@?%rn &6 TAAEMRPEIPY 40 has a 1:1 to 1:8

gradi ent depending on the required wave characteristics at end portion 4

such as crest shape and whether a pitching or spilling wave is required.
The intended ef f &cRrefired tssm ofsthefensepartion s sehemcdufages [tocahé sed wave

breaki ng. TEMWS nolidirnsa f d portiop 4 .,y be used by body
surfers and bogg; E*gar @ﬁd;}ﬁsde%Sa gégﬁsrlgr?aé:ef PSﬂ?rtaH‘ér?ﬁrlﬂ%ﬁ?‘gﬂ'ﬁ‘si%dﬁ he wat er way
2. The I oohassarifhce 142 gridientsdépeinding @Oee @G8RedRavdhe pool area 4B

ext ends away, frotm.t he vval_té;f:rwa% 2 towards the deeper side of the waterway
2. The pool SEVBESFHESAVEN] BRrtoaA Suph phrasasbapaaet whethereur ved dept h

contours t opitdtehd aEbpiling WAYER REWAH The iﬁ@ﬂhe@@ﬁﬁct‘lﬁ'ﬂo-me pool “area 48
may thus 20 be used for recreational sw nmmng as the wave height is

| argel y redtiEERFe 4A is to encourage localised wave breaking. Thus, this part of
the end portion 4 may be used by body surfers and body boarders
separate from the surfers using the waterway 2. The floor surface 4A
feeds into a pool area 4B. The pool area 4B extends away from the
waterway 2 towards the deeper side of the waterway 2. The pool area
4B may also have an increased width and curved depth contours to
refract the waves around the pool area 4B. The poo! area 4B may thus
20  be used for recreational swimming as the wave height is largely reduced
in this area. Furthermore, a spit 8 may be provided to provide a

sheltered swimming area 4C with little wave activity.

The characteristics of the end portion 4 should thus be designed
25 so that waves from waterway 2 do not continue through the end
portion 4. This avoids the safety problems associated with allowing

surfers to ride in the same area as recreational swimmers.

According to a key feature of the invention, the fioor of
30 waterway 2 between side walls 5 and 6 includes a first sioped portion

generally indicated by the numeral 14, creating a reef wall with a



in this area. Furthernore, a spit 8 may be provided to provide a . 1. 7004
sheltered swnmmng area 4Cwth little wave activity. The characterlsg g[]s
of the end portion 4 should thus be designed 25 so that waves from

wat er wan @lb#g Jiot continue through the end portion 4. ThiSrRYdeisset he
safety problens associated with allowng surfers to ride in the sane area

as recreational swimmers. According t/§ a key feature of the invention, the
floor of 30 waterway 2 between side walls 5 and 6 includes a first sloped
portion generally indicated by the nuneral 14, creating a reef wall wth
a - 7 JUN 200=ingbop srlt ys0er iepith Nuoh Gogweter Jowgrdsnside Brthgniside Svat er dept h

which is gr e S portlon 14
preferably Eggssqgrsg?\re@g? ﬁ:ﬁ%g%f{%@@;ﬁ) ﬁ'f ?IdlrFéan 01f{hh Otrl s1la§ﬂ'bst antially
per pendi cul #fatti® stbsastislsy mbéncﬁcukﬁmw‘@hysmﬂ’ @all isnghereby @seadingconst ant
depth 20 parallel to side wall as shown in Figure 1. 5 The first sloped

portion 14, 'mes ebrensiany Qﬁ?thﬁPa&a'Eéé%ﬁtﬂ’esWBIbéd’spﬁpﬂrb‘ﬁ Figeecl-i bed
hereaftes, §Lea{&SsiBodd PGkicRMY, I.A%o&fbumfoﬁr\»@ya%ew@a s3pBY b PRl @

reef-like structure. Variations in the precise ori entatl on of e sl opes
withr especﬂe:t@lbteldeh&seaj‘eervvanelasemfﬁobreprpﬁtasofoWetedwperi’d'tl'mg sonulates specific
requirements for.the wave

h d h
variations arg°clifsTHErE: f\za"baé O\Wt'ﬁa}ﬁ \é\%ggs&szocg%g?%f%%%dt‘ e aiRs 0|non10 e

Further, t hw.am@g&&tmo:fhetm WlafP ahyY bdRibid dedetitfhd b€ t8¢ seaiis| oped
portion 13 described |ater herein) may vary al ong and/or across the pool,

but a uni f ofeAugEEENENTOri the vave RRY sBeh 8RVIVe shere apgdirechigri ficial reefs
Yy al sg, besisfdatilddiCatalBtiiieidl b GRRRIGR JcBBe RahEGhBRLBH, O 15 of
t he waves I'ng corrput er I'ng an e pr t ot ypes or further
det ai | s seeFuhberdebe graatidrarcfithe sifped octort 04 Fagplitte skcdeedeailapddel ow) it has
portion 13 described later herein) may vary along and/or across the
pool, but a uniform gradient in both directions is preferred. Artificial

reefs may also be used in the waterway 2 to enhance the characteristics

15 of the waves.

Using computer modelling and scale prototypes (for further
detaiis see the description in reference to Figure 4 herein below) it has
been found that one significant ad-vantage of the wave pool 1 attributed

20  to the first sloped portion 14, is that the wave crest of the generated
waves is generally confined to be approximately equal to the width of
the gap at the narrow end of waterway 2. This tends to reduce the
wave reflections off the side walls 5 and 6, thereby avoiding
degradation in wave quality and minimising the energy requirements to

25 produce waves in the wave pool 1.

A second advantage of including the first sloped portion 14 is
that the wave height along the length of waterway 2 typically remains
relatively uniform. This is in contrast to a uniform depth pools with

30 paralle! rather than converging sides, where the wave reflections off any

reef inserts may lead to mixed progressive and standing wave



been found that one significant advantage of the wave pool 1 attribQqtégd A%
to the first sloped portion 14, is that the wave crest of the generated
waves is generally confined to be approximately equal to the width of the
" gap at wWoel/4ea82r ow end of waterway 2. This tends to reducectReonRsE
reflections off the side walls 5 and @ thereby avoiding degradation in
wave quality and mnimsing the energy requirenents to 25 produce waves in
t he wave pool 1. A second advantage of including the first sloped portion
14 is that ' n nat h. of wat er. 2 typically

r emai ns re?géét??a\;dé@éqﬁﬁﬁ %eqiﬂ%il g’iknts]-ﬁfdﬁ%%%sr?ttrhgs‘fva‘feoﬁ%f\é\ﬁ%??%?r\ﬁ]taept h pool s
with 30 paratiyedlom@tieepod! lkansiegryedrgé sp@ndindefegradivion ih Bg: wayiRyr ef | ections
of f any ree{) i nserts lead to m xed grogressive and standi ng wave - 7
JUN 2004 WO W4‘2’8§’?S'Pg€¥ﬁ%ﬁ§t5’§5‘ﬁa"%§r SOMAeRs ST ithe tase ofiave pool 1,

whi ch_causewaDe nerie d1e'aMredidnd BECaldd thEA 3 A A00:INRARAR Y, G2US! NG 2
I of the waves.

correspondi ng degradation in the quality € convergi ng

wal | s 5,5 6 ghnfjrsrepace beorearnthel welis e thevamave heivght aidue tiisowlakeaki ng because
t he wave crgggt 1i s confined to a 5 shorter space between the walls as the
wave travel's along the wave pool 1. A further advantage of including the
first sloped portion 14 is that the refraction of the wave due to the
gradient in the floor of 10 waterway 2 can cause the wave to be conpressed
agai nst the firsf fuEhehHaevasspes ehinchuding heafinstistoretl pooimr 8435 0n is rel ated

to the gradigfithe RfirdchBnidiifil GIRPAE ROL %rggig)efilt il Ine"dd: 1 appreci ated

that the gradient may nee e varie m se ve shape to a
parti cullar weterofay I eqqubaseetiieswavd tdas coatnedsedrugainat shefifsat i ons that a
gL??: ﬁgt i gfséc};?eaa Bgrrti%)rgl{mt ?Lg a%oﬁgt %E‘ ec%%'nepsreéasiohrl %hreicz]alfjgc} {c;[ %Ihemg'\e/lgieig 'table for
of the first stoped portion 14. It will be appreciated that the gradient '
may need to be varied to optimise the wave shape to a particular set of
requirements. It has been found in simulations that a gradient of
15 approximately 1:40 creates a high quality wave suitable for surfing in a
wave poqf with side walls 5 and 6 converging at 15 degrees relative to
parallel. With such a gradient, the height of the waves may be
increased by up to 40% from the generated height. However, it will be
appreciated that the optimum gradient may vary depending on pool
20 shape, the length/width ratio, the depth of waterway 2 and the
frequency of the generated waves. Further, reef inserts can be used to

govern whether the wave is right breaking or left breaking. Of course

the floor of the waterway 2 may be sloped to the right or the left.

)
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The floor of the waterway 2 may include a second sloped portion
generally indicated by the numeral 13, resulting in a nominal or still
water depth that increases towards the end 3 of the waterway 2. The
second slope 13 has a fall-line substantially perpendicular to the first
end 3 of the waterway 2. The portion of the fioor of waterway 2

30  incorporating the second slope is preferably confined to a portion



wave pool with side walls 5 and 6 converging at 15 degrees relati ve_z
parallel. Wth such a gradient, the height of the waves may be i ncr a@’gcﬂm‘
by up to 40% fromthe generated height. However, it will be appreciated

t hat whgepekezTum gradi ent may vary dependi ng on pool 20pgihagzeo/oosee

| ength/width ratio, the depth of waterway 2 and the frequency of the
gener ated waves. Further, reef inserts can be used to govern whether the
wave is right breaking or |eft breaking. O‘ course the floor of the

wat erway 2 may be ed to t ft. 25 Thefloor of the
Nat er vy PR g8 o4 SERUALPE MBS ot EraRT YLREFAR )" M Sated by the
nunmeral 1345.resulting in a nom nal or stl Il  water depth that increases

towards the end 3 of the waterway 2. The second slope 13 has a fall-Iline
substantial |y perpendi cuI ar to the first end 3 of the waterway 2. The

bt erabl'y conf rhadtrs 8 2purrited sk oL e TR st B 386 6 or ot mac o
t he wave g&herchbhng 3% anrserdbishahawonstant éx@npdng iengthi fnd exténdsA channel

S3, is included adjacent t ve generating nmeans 7 5 The .channel S3
~ pref er abl y 2RSS 3he graAteHaY §e\§f ”F'eﬁ%taﬁgéﬁdnéi??@ﬁagra&ﬁdgs t he wat er way

2. The chagpfles 3R iRpRivides thB rLhGrILRGIANRIMOInto WaNiER cah Het provides the
required water volunme into which can be transmtted the wave di sturbance,

wher eby t htranawéttef] mmw@aﬁd@tu@ync@eghﬁehwmgvaeneﬁgtuvmr@ﬁ\mw 2 before
encount & | BB hEHh L RELLREY, 2 Befhe kAo L:B0%G Be ¥BLES WA GRS T S

al | ows the ore encounterih Nt rally
di storfgng oeftl'ﬂeeﬂbﬁr of wta&e\n&qcmndhtsl Hped theorhvoto ﬂa’:ke sNapn taforexi sting pool
is to be nodified to formwave pool 1, the channel SBE%%beforrred by

the ori gi n&PCHYBRIING Bt Paisatiatly F'ﬁ%%?‘f‘g efiesteel BF 3858NF SEW*9f the pool to
formthe reglidiz Wal/RENaH eidsBRE pool is to be modified to form wave pool

1, the channe! S3 may be formed by the original pool floor and an insert
placed on the fioor of the pool to form the required waterway floor

15  profile.

However, if the wave generating means 7 is designed to
complement the wave pool 1, the requirement for the channel S3 may
be obviated or at least the length of the channel S3 may be reduced.

20  For example the wave generation means 7 may be located at depth
around the mid-point of the end 3 to reduce the required rise in the
second sloped portion 13. Computer simulations of wave properties are
preferably used to optimise the relationship between the wave
generation means and the wave pool 1. The optimal solution will

depend on the type of wave generation means 7 used, as well as the

12
L

shape of the wave pool 1 and floor of the waterway 2. Alternatively, if
a high quality wave generation means 7 is used, the wave may aimost
immediately be in the required form after travelling from the wave
generation means 7. As the length of channel $S3 is reduced while still
30  maintaining the required wave properties, the required waves exist in

the wave pool 1 for a greater time, increasing the ride time. Typically,



15 profile. However, if the wave generating nmeans 7 is designed to-7 jyp 2004
conpl enent the wave pool 1, the requirenent for the channel S3 may be
obviated or at least the length of the channel S3 may be reduced. 20 For

- exanplwotigzz®ave generation neans 7 may be |ocated at depirinzogoespgnd t he

m d-point of the end 3 to reduce the yequired rise in the second sloped
portion 13. Conputer sinulations of wave properties are preferably used
to optimse the relationship between the wave generation neans and the
wave pool 1. The opti solution wll 25 _depend on th pe of wave
gener at i on%?r%arﬁsun aﬁ%%e,Waa‘s’e\?/sp?raggnWgnsgh%rg{wgi’epﬁ@ ﬁ/at\t'?g pool 1 and
floor of thehgtatedramaying. SPI Iedtiaeh \tay/ 15 infetred dpghdielg@hithy wave generation
nmeans 7 is used, the wave nay al nost imediately be in the required form
aft er trav&URlHygoF wakes Benstated kyetherwayoaemsanan meapg 3t he | ength of
channel S3 is reduced while still 30 maintaining the required wave
properties, the required waves exist in the wave pool 1 for a greater
time, ifcreasingntdyereférckd émbedimBppiliuatrhted in FigueR) t200dt \WBped/ 42592

PCTI NZ00O/ 00250 17 for an unrratched,wa\igggener ation neans 3 and wave pool

1, the | eRGIHPDHF * A FRICN S IR RO iR ¢ subsiapiialydeuyalhendi ng on t he

qual ity of waNEFedeTiedBiRE DholiMRreVe BERLH BEtWIBRBordondod N @
preferred enbodinent illustrated in Figure 1, the first sloped portion 14

and secondtke¢ Spedopavatenyayl 3 haviegdirBsanthsdcaindysiongsudlbis/bowndarysi ve.

Therefore, a,_bqund .1s_defined betwe t he rtions.of _the floor of
wat er way ZCﬂi'fv%nodv r?:i)&sa[qmaentclf"%lé%hoﬁ\& I‘sqe(%f)@g?herﬁr?%sp%o‘i?ﬁagw%egq s shown by a
|'i ne theougin.t iRe bbarsar9fis bhgelabiesosdioreansibatintid®pidwads 2aveThe boundary
is preferably positioned_substantially towards wave generating neans 7
and | i near BghesatiBgdeesns HeediRgarhpextepds geross the pool at a

predetermined angle o from the side 6. Similarly to the length of
channel S3, the angle ¢ is preferably minimised to minimise the length
of the wave pool 1 occupied by the second sioped portion 13, as the

15 wave is typically only useful once it reaches the first sloped portion 14.

However, in many cases the wave generation means 3 may
already be present within a wave pool to which the first and second
sloped portions 14, 13 and or converging walls 5, 6 are later added. In

20  this situation the second sloped portion 13 (and channel S3) is required
to provide a transition between the portion of the wave pool 1 directly
adjacent the wave generation means 3 and the first sloped portion 14.
To minimise the distance occupied by the second sloped portion 13, the
second sloped portion needs to have a maximum gradient. This

25 requirement is traded off against the tendency of too steep a gradient to
develop a too sharpiy crested wave, which pitches or plunges too
rapidly. Of course, for a wave pool 1 for advance riders such a wave
may be required. Shallower slopes tend to produce spilling waves more

suitable for beginners.



predeternmined angle a fromthe side 6. Similarly to the |l ength of - Thanig
S3, the angle a is preferably mnimsed to mnimse the length of the
wave pool 1 occupied by the second sloped portion 13, as the 15 wave is

typi C%%Bﬂsﬁf useful once it reaches the first sloped pefrihzowoor4s
However, 1n nmany cases the wave generation neans 3 may al ready be present
within a wave pool to which the fi rst® and second sl oped portions 14, 13
and or converging walls 5, 6 are later added. In 20 this situation the
second sl oped portion 13 (and channel $3) is required to provide a
transition bet \/\é@fﬁv?%@rﬁtﬁdtlP\bWecﬁe”FF?é‘r\ﬂdV%arﬁo%Fraie[dﬁr?'@cﬁtqc&g t8dj acent the

wave genergtLon, gyr}ﬁ?ﬁr\éﬁgmgyﬂg f'lii'{esﬁraﬁlle%etﬂe RRGLH ioPQvalcé’mayTQ, fi nimse the

di stance occupl e eco sl oped portion 13, the second sl oped
portion needstidwatmmedirat aaredpontignadide rhhandess sv@k-breghingewtion. i s t raded

of f agai nst the tendenc f too steep, a dient to develop a too sharply
crest ed Wa\}‘é,th?/\,ﬁl'rg’ﬁgﬁ??%h%bo“ﬁ}’” ek atigi}abrfeglﬁ?%l"‘fvedes@t rse, for a wave
pool 1 for AHAYBHRK PefdoRE skillRHGH tife MAVEAI aPBdeche AWM privhabibover s| opes

tend to produce spilling waves nore suitable for beginners. 30 -7 JUN 2%

WO 0114259m$BCre a2 Eom a gaubesking - by t he generating neans 7
travel fromend 3 to end 4 along the waterway 2. The profile of the floor
of waterway 2, in particular the first sloped portions 14, enhances
wave- br eaki ng acAn erterndircHaheelgoboidgneiaty shevé may be guhwiet toa | ef t

breaki ng wave results, 5 although grsons ski] | (‘i‘d in t?’e art will
appr eci at e ArAYfe S fewaf watendiopi %‘3‘; rfﬁf”ﬂea'al[.‘_) By 16 ForiYa right
br eaki Ng WaN&end\p S¥E&idAbs HRANBRIWEPPTbOgpRIAAEY, Sitdkds Sromy be incl uded
to provide a?low of water fromend 4 to end 3. The Iaz%/ river 9 may

the entire periphery of the waterway 2 as shown in Figure 1. Surfers

may travel back to end 3 along the lazy river 9, not having to leave the

water until they approach the take-off tower (not shown) if provided.

Small waves may travel up the lazy river 8. With the inlet to the lazy

15 river 9 on the right of waterway 2, a left sloping waterway fioor is
preferred as shown in Figure 1. Bridges 15 may be provided to allow

people access to the pool area 48, waterway 2 and take-off tower and

may also provide locations to view or photograph surfers.

20 In a preferred embodiment, the end 4 of the waterway may
extend upwards by an extent sufficient to contain a required amount of
water within the waterway 2, but insufficient to prevent waves from
travelling over the end 4 into the lazy river 8. The waves may fall over
end 4 into the lazy river, thereby creating head and providing pressure

25  to assist in the circulation of water around the iazy river as indicated by
the arrows within the lazy river 9 in Figure 1. This head may work in
combination with any additional pumps which may be required to

circulate the water and/or feed water back into the waterway 2.

30 A circutating fiow of water along waterway 2 and lazy river 9

assists in preventing currents from flowing back up waterway 2,



10 extend up one side of the waterway 2, but preferably extends ar ound)

the entire periphery of the waterway 2 as shown in Figure 1. Surfers” mﬂiﬂ?ﬂm
travel back to end 3 along the lazy river 9, not having to | eave the

wat er owbiok/42deey approach the take-off tower (not shown)piimnpoeuhsed.

Smal | waves may travel up the |azy ril\éer 9. Wth the inlet to the lazy 15
river 9 on the right of waterway 2, a’left sloping waterway floor is
preferred as shown in Figure 1. Bridges 15 may be provided to allow

peopl e accegs _to the . pool area . waterway .2 and take-off tower and may
al so provi dév?'gbna(f]t?owgp@i? RS g&‘iﬁ&?’gﬁf’é\éﬂmgﬂﬁ% Profjemofy preferred
enbodi ment , ctfen@N@ndingfto tcaey Wakers\EackMBYvar @ & 'QﬁdJ.QWO%eﬁa\étﬁn ext ent
sufficient to contain a required anount of water wthin the waterway 2,

but i nsuffi ef eferiserigreanchinevrioblent ehdisruptiagahé ismgotvevavetfecehd 4 into the
lazy river Q4. dr gcwﬁ_\égédgqp{e (nﬁlvleé)%\é?'i end 4 into the lazy river, thereby

creating head and providing pressure 25 to assist in the circul ation of
wat er arsound the lazy river as indicated by the arrows within the |azy
river 9 in Figure 1. This head may work in conbination with any

addi ti onal punps RFHTERI ARY B PWERA-ctisedioncaleraling AA indFigrreet isand/ or f eed
wat er back smd@n! Estady WaYordeile 3 the FlobE Ut fd Wdrdr @y 2 qugtﬂgror along
waterway 2 and lazy river 9 assists in preventing currentS tromflow ng
back up wat et wayerdyaWiDnGiy1k&i9RleRTHoN®ODI RO 3D0S2 BodaBDi ding a "rip"-like
action. This avoids.or. mnimses the prohlemof  currents tending to carry
surfers bacﬁor{%wpaggttﬁgthgrﬁﬁs'sﬁ?‘?ﬁcgp?rﬁgngad‘t' Fectd FJPReS Petioneld and the
probl emeof gh& EHBINANGItARSpEREN AR AACR daYalichtly RaRS 68 heRds i N the
wave pool 1. 5 Referring nowto Figure 2A, a section along Iine AAin

Fi gure 1 isPeregpdisular re tha felitaf sippehb garten IS offthe oot obayatefwarhe wat er way
2. The fl 00% is substantially horizontal.

Figures 2B and 2C show sectional views along lines BB and CC
i5 in Figure 1 respectively, illustrating that the length of portion S2 reduces

distant from side wall 5 to allow constant depth in channel S3.

Figure 3A shows a sectional view along line DD in Figure 1. As
line DD is positioned across portion $1 of waterway 2, then the floor of
20  the waterway falls across the pool. The gradient of this fall is
preferably between 2 to 4 times less than the fall along line AA over
portion S2, Figures 3B and 3C show sectional views along lines EE and

FF in Figure 1 respectively.

25 Figure 4 shows a snap-shot representative of simulated resuits
for a wave pool. The plot in Figure 4 shows the distance along the pool
and wave height relative to the nominal water level. The wave pool
included a waterway having a first sloped portion with a gradient of
1:40 and a 15 degree rate of convergence of the side walls. The wave

30 generating means produced a wave period of 4 seconds and the

waterway had depth of 3 metres at its deepest point and 2.25 metres at



of waterway 2 may be divided into portions Sl1, S2 and S3 correspondjngs 5%4
the first sloped portion 14, second sloped portion 13 10 and channel é
respectively. As line AAis parallel to wall 5 and hence perpendicular to

the falb lizshope 1, portion S1 of the floor of waterwaypcrinze®/oo250
substantially horizontal. Figures ZB2 nd 2C show sectional views al ong
lines BB and CC 15 in Figure 1 respéctively, illustrating that the I ength
of portion S2 reduces distant fromside wall 5 to allow constant depth in
channel

3A sh t | | DD Fi 1. As
line DD |stﬁ%éﬁgﬁgﬁﬁﬁ‘ﬁ@?msggbggﬁﬂ%% Sﬁmé%e§%%%gwg§céggﬁﬁ@ﬂhgﬁel?Fggr of
20 the wat Qé‘é@]ﬁrcfﬁ'n'a&l@@ﬁ@ S3olthe vﬁgg{ of Fﬂeengr@dleﬁatof%ewtéwwl i's

preferably between 2 to times less than the fall along Iine AA over
portion S2thEwnyeeyegBrandelgtyelicwiforntandrizd m@wéafabonghanerf@s EE and FF

in Figure 1 r tiy re.a sho snan-shot representative of
si mul at ed resur]ngé:ro t %Jwv?/g?/ré” 3 O%Tuet alwgitﬁle Ao g'goﬂr T A*%hows the

di stance alhergttpaetepoaiongand pwveTheisghmzafe@I raﬁmlbﬁédé@rbb& shovs nal wat er
| evel . The wave pool _included a waterway having a first sloped portion

with a gradR¥hbesp verfiadinadcalerBoddlgree rate of convergence of the side
wal |l s. The wave 30 generating neans produced a wave period of 4 seconds
and the waterway had depth of 3 nmetres at its deepest point and 2.25
netres at WO 01/URE9ZoRCTHENRORBGOE SescriBionh ekiléhbeswesin pu at. The

si mul at ed way es had a est can roximatel y equal to the
W dth of ¢ M RRPRTPE e o E BB EBP S =0 i R e Bot{BR T ol at | vel y
uni f or nyandadaes. aThaktAtiag tpdiit i§ WAREhéOhe Walid pdtd 108MOXS%e td@edat erway and
there was little variation in wave 5 height pattern along the pool. The

si nul at ed byYSOPHIEYine SOrHENIPRRAI O thPECUsERN designeded Nerpeesdal e nodel .

type of wave needs to be selected, whether it is to be suitable for
advanced riders, intermediate riders or beginners. The required
steepness of the wave face, whether the wave is to be a spilling wave

15  or sharp crested to produce a pitching or plunging wave requires a
different design of wave pocl. Design variables such as the rate of
convergence of the side walls 5, 8, the slopes and relative slopes of the
first and second sloped portions 14, 13, distance that any channel S3
occupies and period of the generated waves -may all be varied and

20 optimised to create a suitable wave pool 1. Therefore, computer
simulations are highly preferable to be able to take into account all the
variables and their interactions and many different designs may result.
However, these design variations are inténded to fall within the scope of
the present invention. Simulations suitable for designing a wave pool 1

25  of the present invention may be performed with hydrodynamic numerical

madelling applications.

The combination of the first and second stoped portions 14, 13
of the floor of waterway 2 and the converging sides 5 and 6 aliows a
30  wave to be generated and propagated along waterway 2 that can have

a number of improved properties over waves in presently known wave



Thus, fromthe foregoing description, skilled persons in the art - UM 2004
appreci ate that each wave pool is designed according to several 10
factors. The starting point is whether the wave pool 1 is to be fornmed by
nodi f yMW@0LE4258Xi sting pool or to be custom designed. Thepgemes®ds2ss ype of
wave needs to be sel ected, whether ity,is to be suitable for advanced
riders, internediate riders or beginners. The required steepness of the
wave face, whether the wave is to be a spilling wave 15 or sharp crested
to produce Lt ghing: p ' .fequires a  different design of
wave pool . O@lb'gﬁln\?ggﬁmg{ﬁr’elan%% a%“%ﬁtéor}sa gyg?e re@Bﬁ?fLF@%HFeWBYBthe si de
wal |'s 5, 6, height sicopmedamdisrelvadaige tisdtopesyafe pb8 1 ik heteiand second sl oped
portions 14 13.,bﬁai.stan_ce t hat _anly channel S3 occupi es and period of the
gener at ed wWHSIDRAS RRTOCHIETEY Suitahle fatSvrpvipgi mbigaualitycsusfing a sui t abl e
wave pool lgndk r SPLRU ‘o S i I ] preferable to be
able to takz i'mﬁa@gghﬁt al i Bﬁ%e%\k}gﬂegéb{)ggﬁjgﬁd@ tE%algé]Ar?snt eractions and
many di f5f er emfthugiasisgetiantegn breeking. watdswever, these design variations are
intended to fall within the scope of the present invention. Sinulations
suitable for designing a wave pool 1 25 of the present invention may be
performed with hyheodynen eregbing deddriptiBRIRltbidi@e 3RBIH.e At RS, The

conbi nation of the first and second sloped portions 14, 13 01p t he fl oor
of wat er waySPECHIRICR'RRORITS OF dithgersiod ke Bventios havinaknaavid4 wave to be
gener at ed ; r 1 h n.have.. a nunber of

i mpr oved p?%%’éﬁ‘?@%g‘gégrg”%%%v%@%r%@é‘ﬁf‘?‘b ReobBa e o TUN 2004 vo
01142592 POTHNED@IYEREErtR]1 pools. In particular, interfering reflections
may be reduced and the wave height increased. It is envisaged that the
wave pool 1 as herein described is particularly suitable for supplying a

hi gh quality surAitRgugh this invention has been described by way of example
and with reference 10 possibie embodiments thereof, it is to be
understood that modifications or improvements may be made thereto
15 without departing from the scope of the invention as defined in the

appended claims.



environment for surfers, boogie boarders or other water sports 5 =7 Juh 2004
ent husi asts reliant on breaki ng waves. Wiere in the foregoing description,
ref erence has been made to specific conponents or integers of the

i nvention having known equivalents then such equivalents are herein
incorporated as if 10 individually setZforth. Al though this invention has
been descri bed by way of exanple and with reference to possible

enbodi nents thereof, it is to be understood that nodifications or

i mpr ovenent sghéimﬁfe made thereto 15 without departing fromthe scope of
the invention as defined in the appended clainms. 22 CLAIMS: 1. A wave
pool suitable for nodifying the characteristics of waves, the wave pool

i ncludi ng: 51- at AvayetPoghélitpgledpimedifvng thg chpiastanstics efmaveantiesecond
ends; - opposi Nguhié phoiddudisgond side walls extending along at |east a
portion of the waterway;, and -~ a waterway fl oor extending between the side
wal |'s; wherein the viédeashaye watenuaieBaving pprosing|fggrand secer®ensts; ent ed so as
to to have a non-z : i o .
substantially the gar#iogég\lc/ﬁ\fsét%hd g?@rﬁ?lam%@%eoﬁ&éﬁﬂge éttlﬁéﬁfal rst and
second side walls, pdréoredfihé watesway;tane nomi nal depth of water contained
within the waterway. [ - ds the second side
wall. 15 2. A wave pa(‘)g' teé\ggycﬁf%\f%égﬂﬁihgglﬁgv?%]%?fwg\%ﬁ%%%, the first end of
the waterway i ncwheesn theweaterwayriraledesragfiraiefines surdaceorigatas goed toas ¢l ai ned

in eit he'io claiml hale gln%-%?d slmeéfeaiprﬂn}}ﬂﬁatgyrﬁé or less over substantially
the entire width of the wave pool between the first and second side
walls, wherein in use, the nominal depth of water contained within
the waterway of the wave pool is greater towards the second side
wall.
15
2. A wave pool as claimed in claim 1, wherein the first end of the

waterway includes a wave generating means.

3. A wave pool as claimed in either claim 1 or claim 2, wherein the first
20 end of the waterway is formed by a substantially planar wall and
wherein the direction of fall of the first floor surface is oriented

substantially perpendicular to the first side wall of the wave pool.

4, A wave pool as claimed in any one of claims 1 to 3, wherein the first
25 floor surface has a substantially constant gradient.
5. A wave pool as claimed in any one of claims 1 to 4, wherein the first

floor surface has a gradient greater than approximately 1:50
inclusive.
30
6. A wave pool as claimed in any one of claims 1 to 5, wherein a
beginners wave pool has a first floor surface with a gradient between
1:20 to 1:50 inclusive.



20 end of the waterway is fornmed by a substantially planar wall and7JUN2M4
wherein the direction of fall of the first floor surface is oriented
substantially perpendicular to the first side wall of the wave pool. 4. A
wave pool as clained in any one of clains 1 to 3, wherein the first 25

fl oor surface has a substantially congfant gradient. 5. A wave pool as
claimed in any one of clains 1 to 4, wherein the first floor surface has
a gradient greater than approximately 1:50 inclusive. 30 6. A wave pool
as clainmed in any one of clainms 1 to 5, wherein a beginners wave pool has

a first floow surfragsverpdddad cRinél BrinyRAEWEBRIMSL1 £95 wherelGain ncl usi ve. 23
7. A wave pool as clained in any one of clains 1 to 5, wherein an

i ntermedi ate or awafﬂmtﬁ/&véd‘{ﬁﬂéﬁd waxe goglihesa firstdloer syiacevthi t h a

gradi ent bet vveen ratidf b%tv?eQen'ﬁ@ldJ’ﬁQH%cllﬁrv% A wave pool as clainmed in any
one of clains 1 7, wherein the profile of the waterway floor includes

a second #I oor surface oriented so as to have a further predeterm ned

sl ope, wher el | N Aligye b8 as BRTHARH ASRIB RLANR Plo FMGEAFe W thin ¢ he

wat erway i s greater ovvar st end of the waterway. 9. A wave
pool as cl ai med |rmrfaﬂlephﬂ]ewatmwaeiflnortlh@!uréﬁ&@eeqood flopr suifaceoriented second

flloor surface is subshanbl b RERRAGY ol bRl Fafpecd of Lhe

waterway. is 10. wave as clarnmed 1n el alm claim?9,
wherein the secomntrrﬂmaideptlslmfmw covlainedewthnin thematemwagfis grleaetamat erway fl oor

substantijgl Iy proxhBLE hd sl dcds R daiwhyle vat ervay.

9. A wave pool as claimed in claim 8, wherein the direction of fall of the
second floor surface is substantially perpendicular to the first end of
the waterway.

15

10. A wave pool as claimed in either claim 8 or claim 9, wherein the

second floor surface occupies a portion of the waterway floor

substantially proximate the first end of the waterway.

20 11. A wave pool as claimed in any one of claims 8 to 10, wherein the
gradient of the second floor surface is substantially at or near a

maximum gradient that maintains one or more wave characteristics.

12. A wave pool as claimed in claim 11, wherein the one or more wave
25 characteristics include the steepness of the wave face and/or
whether a pitching or plunging or spilling wave is required.

13. A wave pool as claimed in any one of claims 8 to 12, wherein the
second floor surface is separated from the first end of the waterway
30 by a channel located across the waterway, wherein the channel in
use has a substantially constant depth.



20 11. A wave pool as clainmed in any one of clains 8 to 10, mhereZmUHW%4
gradient of the second floor surface is substantially at or near
maxi mum gradi ent that naintains one or nore wave characteristics. 12. A
wave pool as clainmed in claim1ll, wherein the one or nore wave 25
characteristics include the steepness2 f the wave face and/or whether a
pitching or plunging or spilling wave is required. 13. A wave pool as

of clainms 8. to 12 ond floor surface is

clainmed in any on . rein th se

separ at ed fr&%w t hz\ wavespoal gy clgimedb %’\fqg%\mﬁ'bef?@ iepalin ghhe| | ocat ed
across the wat er waiannwalony thd Wetebl@nisglbstantidilg at biesear asuipmiant i al |y
constant depth. - 7 JUN 2004 24 14.%{1A v? gool &% cl ?i med iED[rcI aim 13,
wherein the |engt iensth tone wavggenerat %}ﬁge IF9d eRR P W‘?’T@;"agﬁ% Tntially at
or near a n ni NUMyiheBgiiRed WavercharatterBeaebabRtratlihh ovérd the seedi@d of the
waterway to form with required wave characteristics before travelling

over the Second HopI86tac8urface. 15. A wave pool as clained in any one of
claims 8 to 14, wherein the second floor surface has a gradient of

bet ween approximately 1:10 to 1:40 inclusive, 10 16. A wave pool as

clai med i n ad§. oné whvepeal @ cRirped innygRercticlainsB to {4, rvwhergifdhdecond f1 oor

surfaces form adj agesid R sOMAA dsYa E4RIcHBOMRIWEEH A Bamately RGovat er way
fl oor, thereby defi ﬁﬁlg a goun ary ab@iémgen thvé fi r%rét? arr?d es%cond fl oor

surfaces, wherei nteAd0fingldsive.| oor surface 15 extends fromthe boundary
towards the second end of the waterway and the second floor surface
extends fromthe boundary towards the first end of the waterway and
wherei n the B6undds yavepor@a cldireed Inrany ongrad clameAdo 1 Hovherginthaices i s

located substanti %i#ét%nh%\@@&%ﬂ&o?guﬂcfé{e%tform adjacent and mutually exclusive

portions of the waterway floor, thereby defining a boundary between
the first and second floor surfaces, wherein the first floor surface

15 extends from the boundary towards the second end of the waterway
and the second floor surface extends from the boundary towards the
first end of the waterway and wherein the boundary between the first
and second floor surfaces is located substantially towards the first
end of the waterway relative to the second end of the waterway.

20

17. A wave pool as claimed in any one of claims 8 to 16, wherein the

second floor surface has a gradient at least twice the gradient of the
first floor surface.

25 18 A wave pool as claimed in any one of claims 8 to 16, wherein the
gradient of the second floor surface slope is at least four times the

gradient of the first floor surface.

19. A wave pool as claimed in any one of claims 1 to 18, wherein the
30 second end of the waterway is defined by a progressive rise in the
floor of the waterway, which in use, creates a pool of water
extending away from the first end of the waterway and generally in

the direction of the second side wall.



end of the waterway relative to the second end of the waterway. 207%ﬁ,2®4
wave pool as clainmed in any one of clains 8 to 16, wherein the secon&

fl oor surface has a gradient at |east twice the gradient of the first

fl oor surface. 25 18. A wave pool as ¢lained in any one of clains 8 to 16,
wherein the gradient of the second f Fdor surface slope is at |east four
times the gradient of the first floor surface. 19. A wave pool as cl ained
in any one of clains 1 to 18, wherein the 30 second end of the waterway
is defined by a progressive rise in the floor of the waterway, which in

use, createsp@ POAlwSis PRl 8 ciBimicRNA iaRg cAveY thepPeaddig didifst wha@irof t he
wat erway and generally in the direction of the second Si&,ﬁ vvgl . 25 20. A
wave pool as cl ai RBRIOT Morngtitsia reefsapingiuded 4y the watevay 1o ey B¢ n  one or

nore artificial rggicway fodrinusiafed AirhdiRictREGNYRYichRdft@eRhalte  wat er vay

floor and | ocated, dinensioned and oriented to enhance 5 the shape and or
br eaki ng Thar act etfiesthaps apg opdreskingchaiastedistics efnavesRradugad in e A wave

pool i ncluding: ‘m@ier%ﬁf‘.s'[ one wat erway havi ng opposing first and second
ends; 10 - opposing titst and second side walls extending along at | east
a portion of the waterway and mutually converging towards the second end

of the waterway; - y floor extendi ng between the side walls;
- wherein th‘g‘a’wat Z\Fbg\ah\ff @ﬁﬁ?“&@'&'ﬁ@a first floor surface having a is

predet ermined sl ope ahitashereevateiwaylsyingtdpposivgifirriiendeptandsindsivat er in the
Lo 2 T 51 BT IM g EORY st e ianhcl o
portion of the waterway and mutually converging towards the
second end of the waterway; and
- awaterway floor extending between the side walls;
- wherein the waterway includes a first floor surface having a
15 predetermined slope and wherein in use, the nominal depth of

water in the waterway is greater towards the second side wall.

22. A wave pool as claimed in claim 21, wherein the first end of the
waterway includes a wall located and oriented so as to intersect the
20 first and second side walls at a substantially equal and opposite

angle.

23. A wave pool as claimed in either claim 21 or claim 22, wherein the
first end of the waterway includes a wave generating means.
25
24. A wave pool as claimed in any one of claims 21 to 23, wherein the
first and second side walls converge at an angle between 5 to 45
degrees from parallel.

30 25. A wave pool as claimed in any one of claims 21 to 24, wherein the
first and second side walls converge at an angle of approximately 15

degrees.



wat erway includes a wall | ocated and oriented so as to intersect thg gﬁ 200
first and second side walls at a substantially equal and opposite n E.
23. A wave pool as clainmed in either claim21 or claim?22, wherein the
first end of the waterway includes a wave generating neans. 25 24. A wave
pool as claimed in any one of clains 2f to 23, wherein the first and
second side walls converge at an angle between 5 to 45 degrees from

paral lel. 30_25. wave pool as clained in _any one of clains 21 to 24,

A
wherei n the 2Pirst® WA R gR dlaunengly| e b rippg 1 it 2anvhengindheyt

approxi mately 15 fe@idRest fallt tREfirsf¥IoHSarBaOks saibstah@dIBdriehdrlr one of
clains 21 to 25, wherein the direction of fall of thé first floor surface

is substantially petsdishds wall oftthe waneppelst side wall of the wave pool. 5
27. A wave pool as clained in any one of clainms 21 to 26, wherein the
first floor surface has a substantially constant %;r adient. 28. A wave pool
as cl ai ne8l i #7cl aifmWave P ep slaimetiv anyrane of iclagps 21itg & evherein the gr adi ent

between 1:5 €0 1: §uing6 Uiate nadQ RBiahidt¥Endlafl il 2 ed in clai m 27

designed to be suitable tor beginners rein Irst floor surface has
a gradient between 1:20 to 1:50 inclusive. 15 30. A wave pool as cl ained

in claim27 sig f i i ate.. - Lder m;,aareinthe
first floor ggifacmg\gﬁ\éésjﬁ%dlg%g(r%@% A %%ﬁngé%%@ﬁﬁ%frﬁggorﬁ%l usive. 31. A
wave pool as cl ai ad aigradiant tmheeet 1:5/tailbd iedusiee.30, wherein the 20
profile % the waterway fl oor includes a second floor surface oriented
29. A wave poo! as claimed in claim 27 designed to be suitable for
beginners wherein the first floor surface has a gradient between 1:20

to 1:50 inclusive.

15 30. A wave pool as claimed in claim 27 designed for intermediate or
advanced riders, wherein the first floor surface has a gradient
between 1:5 to 1:20 inclusive.

31. A wave pool as claimed in any one of claims 21 to 30, wherein the
20 profile of the waterway floor includes a second floor surface oriented
so as to have a further predetermined slope, wherein in use, the
nominal depth of water contained within the waterway is greater
towards the first end of the waterway.

25 32 A wave pool as claimed in claim 31 when dependent on claim 22,
wherein the direction of fall of the second floor surface is

substantially perpendicular to the first end of the waterway.

33. A wave pool as claimed in either claim 31 or claim 32, wherein the
30 second floor surface occupies a portion of the waterway floor
substantially proximate the first end of the waterway.



so as to have a further predetermi ned slope, wherein in use, the ndndliblidi
depth of water contained within the waterway is greater towards the first
end of the waterway. 25 32. A wave pool as clained in claim31 when
dependent on claim 22, wherein the direction of fall of the second fl oor
surface is substantially perpendi cul d to the first end of the wat er way.
33. A wave pool as clained in either claim31 or claim32, wherein the 30

second fl oor surface occupies, a rtion of .the r fl aor
subst anti al | Qipr o% Wﬂ‘f‘%p‘?cﬁésF|afr§$é)@rﬂﬂ’ydﬁ”et°r§8%¥§i g@a@?%r%‘ﬂ.th% wave pool
as claimed in any gpasetiof HedetBndflodrauddce Whrbstantidipet oghestizent of the

second fl oor surface . is substantially at or near a ﬁ%i rm[%ig{adi ent that
mai ntai ns one or MPEMWE\GEadigRitaalERINGINS Qe Of MAge WAVRLORrAGIEIFICs | aj med

in claim34, wherein the one or nore wave characteristics include the
st eepness of the wave face and/or whether a pitching or plunging or
spi | 1ing havebi s feways aepl asslaimedundaimo. whgrein e o inyRyYdRe of cl ai ms

31 to 35, wherei ncm@cteh@n RADGe fHeQRbephdtS 8o iwaveenad At from the first
end of the waterway by a channel |ocated across the waterway, wherein the

channel in use hagheihesapitchingicaplupgipe s SBINNG NEYelS regwiredh wave pool as
claimed in claim 36, wherein the length of the 15 channel along the
wat erway is substantially at or near a mininum |ength for a wave
gener at ed at 36he fA weve poel agiclaimed ieanyrangyof clRimeBito dptwhereigihe ed wave

char act erjosti ¢S Dy o Sehid'g sSbtdd TRorh 8RO orld didhe fldrpge- 20 S8. A

wave pool "as clainmed in any one o to 37, wherein the second
fl oor surface has by aeclmtnehibcaied perosethe waipeyi wherwinthe.chennelin 1: 40

mglrg;sinvtehew. A Vl?s‘é%ag%oéub%nﬁél@jdﬁﬂgtahpd@dw one of clains 31 to 38,

37. A wave pool as claimed in claim 36, wherein the length of the
15 channel along the waterway is substantially at or near a minimum
length for a wave generated at the first end of the waterway to form
with required wave characteristics before travelling over the second

floor surface.

20 38. A wave pool as claimed in any one of claims 31 to 37, wherein the
second floor surface has a gradient of between approximately 1:10

to 1:40 inclusive.

39. A wave pool as claimed in any one of claims 31 to 38, wherein the

25 ' first and second floor surfaces form adjacent and mutually exclusive
portions of the waterway floor, thereby defining a boundary between
the first and second floor surfaces, wherein the first floor surface
extends from the boundary towards the second end of the waterway
and the second floor surface extends from the boundary towards the

30 first end of the waterway and wherein the boundary between the first
and second floor surfaces is located substantially towards the first

end of the waterway relative to the second end of the waterway.



25 first and second floor surfaces form adjacent and nutually excl Sj%e
portions of the waterway floor, thereby defining a boundary betmeeﬁ !{h@m
first and second fl oor surfaces, wherein the first floor surface extends
fromthe boundary towards the second end of the waterway and the second
fl oor surface extends fromthe boundaﬁ§ towards the 30 first end of the
wat erway and wherein the boundary between the first and second fl oor

surfaces is |located substantially towards the, fi end of. the waterway
relative to ffle sECHAE RIHADFAIMRY MY ORGP C'Qﬁ“%@ﬂ%ﬁ/\é&@rﬂﬁ € as clai ned

in any one of cl aisgEondlidoPsd¥aceBrLdradibheat I6RE aMbe tHeoRradisHr fage has a
gradient at |least twice the gradient of the first floor surface. 5 41. A

wave pool as cl ai H&d7Per WHPC®ne of claims 31 to 39, wherein the gradient
of the second floor surface is at |east four tinmes the gradient of the
first floor surface. 42. A wave pool as clainmed in any one of clains 21 to
41, wherefn the Aovaecrandasa@ingd inpoywae&f @ains At U INEYPRF essi ve rise

in the waterway Tqbéb‘?%r}t of‘ﬁm\ee LcYRY Fod? ABHabSis Gh W8Pt Bimes HdYrddientherein in

use, the second e wat erway creates a pool of water extending

away fromthe firofthedirgiftpopsurtace. wat erway and generally in the direction
of the second side wall. 44. A wave pool as clained in any one of clains
21 to 43, wherein the first floor surface extends over substantially the
entire w dt h4df tHewakOpawwe claonéd benyesee of Blains 2% to dhavhaseionte si de wal | s.

45. A wave pool as%'gﬁji . [ W Pridn tyberein the
first andgsecond N rﬁE‘dvva %ftﬁ%%érﬁéfggﬁggér gg??g(géésr'deg”% '3 second end of
t he wat erway substwatemalylfigoml ong their |l ength so as to, for 25 breaking
waves travelling between said first and second side walls,
43. A wave pool as ciaimed in claim 42, wherein in use, the second end
of the waterway creates a pool of water extending away from the first

15 end of the waterway and generally in the direction of the second side

wall.

44, A wave pool as claimed in any one of claims 21 to 43, wherein the
first floor surface extends over substantially the entire width of the
20 wave pool between the first and second side walls.

45. A wave pool as claimed in any one of claims 21 to 44, wherein the
first and second side walls mutually converge towards the second
end of the waterway substantially along their length so as to, for

25 breaking waves travelling between said first and second side walls,
at least partially compensate for wave height losses due to wave

breaking.

46. A wave pool! as claimed in any one of the preceding claims further
30 inciuding an external channel having in use a first end in fluid
communication with the waterway so as to receive water from the

second end of the waterway and a second end in fluid



at least partially conpensate for wave height | osses due to wave -7 jU 2004
breaking. 46. A wave pool as clainmed in any one of the preceding clains
further 30 including an external channel having in use a first end in
fluid conmunication with the waterway so as to receive water fromthe
second end of the waterway and a secorid end in fluid 29 communication with
the waterway so as to expel water into the waterway substantially at the
first end of the waterway.. 47. A wave pool as claiped in.claim46, wherein
t he second end of @HE“U’B‘%/ P &fthdye waleruangs @%%O%SU@a‘teﬁ@t‘?/\H}eerway fl oor

sufficient to contgibrway'sapstah@dly deetir@fentlotitek WhfeRidy.t he waterway while
also allowng waves to'spill over at |east a portion of the second end of

the waterway into the external channel. 10 48. A wave pool as clained in

claim 47, whegein A{a@vé s&atais%?airhﬁa NElai&f?a,Wﬁeréﬁﬂ'%cﬁﬁéieﬁé of fh@¢ wat er way
and external channel creates a head sufficient to create a flow of water
fromthe Birst endvaterwaydhassdigid abave bF waterwel dpaesufficientds cotaifave pool

as claired i any paeyoly GLah EP1AS Wifindfl WURNE) nid'Bso WRAAGOO! | NI udes

a punp to create 0 or assist to create of water
al ong the ext er nalwaMeanmepill breyratidast & ppdionehthetspconthend etibad end. 20 50. A

wave pool as clai rwg?;é”%\xﬂq@%.ﬂq@%tgina} g%fnpéf_acedi ng clainms, wherein the
u a

second end of the wa inc es 00r surface substantially having
a gradient between 1:1 to 1:8 inclusive. 51. A wave pool as clained in

cl aim 50 when, depepnden | ai.m el e fl.oor ce

subst ant i'dl | y4 avilga’%gg Eg‘ri] a[%oC aim§é§1%§|§1e%%{h§r&ﬁ] E)%arteygg%g? %gﬁ@t he first
fl oor surface and thbeepeoriteraof tfe whiensmcantexteand dintdlereateeaway defi ni ng
a pool of water. head sufficient to create a flow of water from the first end to the

second end of the channel.

15 49, A wave pool as claimed in any one of claims 46 to 48, wherein the
wave pool includes a pump to create a flow of water or assist to
create a flow of water along the external channel from the first end to

the second end.

20 50. A wave pool as claimed in any one of the preceding claims, wherein
the second end of the waterway includes a floor surface substantially

having a gradient between 1:1 to 1:8 inclusive.

51. A wave pool as claimed in claim 50 when dependent on claim 43,
25 wherein the floor surface substantially having a 1:1 to 1:8 gradient is
located between the first floor surface and the portion of the second
end of the waterway defining a pool of water.

52. A wave pool as claimed in any one of the preceding claims, wherein
30 one or both of the first and second side walls include a wave

damping means adapted to absorb or dissipate wave energy.



52. A wave pool as clained in any one of the preceding clains, whefdipso
one or both of the first and second side walls include a wave danpi ng
nmeans adapted to absorb or dissipate wave energy. 30 53. A wave pool as
clainmed in claimb52, wherein the wave danpi ng neans includes an irregul ar
surface di sposed on one or both of thé® side walls. 5 54. A wave pool as
claimed in claimb52, wherein the wave danping neans includes a series of
water-filled el enents or porous spaces adaﬁted to absorb wave energy. 55.

A wave pool 83 cl AiaxE ROF angaimfd iBrladp enyhersin thesvave jRaNS, the 10 wave

danpi ng means is hReA ftIUIRE ARG ey IRGRTadSdispodtRVh dieddr bbth 6f Remed i n any
one of clains 52 to 55, wherein the wave danpi ng neans extends above and

bel ow a noni nal wedemallbevel in the waterway to an extent dependent on the
expected wave 15 hei ght propagated through the waterway.

5 54. A wave pool as claimed in claim 52, wherein the wave damping
means includes a series of water-filled elements or porous spaces

adapted to absorb wave energy.

55. A wave pool as claimed in any one of claims 52 to 54, wherein the

10 wave damping means is located behind a cage.

56. A wave pool as claimed in any one of claims 52 to 565, wherein the
wave damping means extends above and below a nominal water
level in the waterway to an extent dependent on the expected wave

15 height propagated through the waterway.





