WD 01/ 42592 PCT/ NZ00/ 00250 WAVE POOL CONSTRUCTI ON TECHNI CAL FI ELD 5 Thi s
invention relates to a wave pool and a nethod of directing and nodifying
waves in a pool and in particular, but not exclusively to a wave pool

i ncl udi wg monrser gi ng si des and a sl oped wat erway fl oor BGTMBW@Z?‘&
surfing. 10 Throughout the follow ng description and in the appended
clains, the term"waterway floor"” is intended to nean the surface that
defines the waterway bed and should be so interpreted. BACKGROUND OF THE
| NVENTI ON 15 Wave pool s hawavepoodasaisprRUCTON W del y used to simul ate,
at least to sone degree, the conditions of a beach or sinply to provide
wave patterns within a pool environnment. They provide entertai nnent and
surfing condiddipdcANEEEDO herwi se a suitabl e beach may not be 20 avail able
wi thin an acceptable distance. Furthernore, wave pools can generate

consi stent waves regardl ess of the weather and the characteristics of the
waves can be controlled with appropriate design of the wave pool. 25 Wave
pool s adapted to pLoViAGBn YeuRsIHId RBLEpbOrardiY fefhd SediRddingl Ncl ude a
wave generator at one end of the pool and an artificial reef along a
portion of tdre fmbddvingfwaves ipeaiool end dusartichler, W eot exgleiRly tore a for m t hat
-1s suitable for surfing.. The reef b to the

wave- f ront, ‘%(F’Y%Rno?lldn‘?‘ﬁg'n\%é:\?gv?rgmﬁp%%?segnsdlo%/gﬁ’;ﬁg%ﬁﬁg{ﬁﬁgﬂg&t he 30 |ine of

t he reef. WQ (kb2 2uREE. NZOO' 00250 2

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

the waterway bed and should be so interpreted.

BACKGROUND OF THE INVENTION

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

20 available within an acceptable distance. Furthermore, wave pools can
generate consistent waves regardless of the weather and the
characteristics of the waves can be controlled with appropriate design

of the wave pool.

25 Wave pools adapted to provide a wave suitable for surfing
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 the wave-front, allowing the wave to progressively break along the

30 line of the reef.



One problemw th sone wave pools at present is that the wave tends to arc
or otherwi se distort, with the wave-front near the centre of the pool
precedi ng the wave- front near the sides. This may result in a reduction in
the waveWRdgr®2and cause reflections that interfere wit PE/RNEWHNZYr ade the
quality of the waves. Furthernore, in use, the wave height can decay down’
the pool due to energy |osses by breaking and friction and the walls of

t he pool constantly act as a source of interfering reflected waves. 10
Anot her probl em widre paylerpathSoate Waes BBbIsias prdtaht Ishbav@iewavean al so
reflect off the reef, causing interference patterns in the pool. These
refl ections ﬁ%[}ﬂsrt@fqré@f ohpsnisedtistofhavipblle \XaY§-EoRt Bedithg chBire of

i nterferencepabtOriscedity %eabHM%ﬁ\.enQJr thefslRe! IMSmaghdsut A gegrade the
quality of the surfing wave. further potential problemof wave pools

i's due to theeductioeriche whvwé.le@ht add cedseciefleatiens that inigrifere witlkat es currents
wthin the PaglqealHE RRLRAMOV N8 LONRLIF HEBNe Rnetal G gy tend to

carry users in ncom ng surfers, entially creatlng a
serious saf ehyighOcpr ﬂbd:aa,mi@md tie sbumUentg» édmequlmaheastlyy bfeaking sidr f i ng wave.
Furthernore,  currents novi n% T'ﬁﬁlowar gs t he wave generator nake it nore
difficult fofrictipeednd thg wals,ef thRPogbePStantly 5t 853 824CE Rdy becone caught in

arip. OBIE(he@Erind ferlebMaNTh¢N. 25 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 environnment or at |east one

whi ch pr (P(YI des t h%no?l%’eplpirgblg%t\nitﬁl W’a?/%fégolscgtoﬂ-)r(égentelg that the waves

can also reflect off the reef, causing interference 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 path of oncoming surfers, potentially creating a serious safety

20 problem 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

25
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 least one which provides the

public with a useful choice.



WO 01/ 42592 PCT/ Nz00/ 00250 3 It is a further or alternative object of the
present invention to overcone or at |east aneliorate problens in wave
pool s and/ or methods of producing, directing and/or transform ng waves at
present , Wor01425%east to provide the public with a usefuIP‘éWH?%"%Z@ O her
objects of the present invention nmay becone apparent fromthe follow ng
description. SUMMARY OF THE I NVENTI ON 10 According to one aspect of the
present invention there is provided a wave pool suitable for nodifying the
characteristics ofit e @stheploopagaiating objeet et theqirgégnttimentiaveopool

including: - at |east one waterway havi ng opposin irst and second ends;
15 - opposi n@VEiGoge ahat learioaelor EW\%I?'F'%SJE BiP%QISa"I”I%%r methodsst  a
portion of the WedRiNeHiredfy andoarhREMAViInG! WV esCaxtt RBSHMJoDS WBGN the side
wal |s; wherein the side walls mutual [y converge towards the second end of
the wat er wayo PPovife ghepalplicywith peusefyl hoiead of the wat erway may include a
wall located and oriented so as to intersect the first and second side

wal |s at "a substantially equal and opposite angle. 25 Preferably, the
first end of the vather vhjgctsenf thapresdet amveaven mpgrecaterappeaeans. Pref erably,
the first an secong Isi de \gal | s may converge at an angle between 5 to 45
degr ees fromﬁ’é?éfl“f ql'owmg escription:

SUMMARY OF THE INVENTION

According to one aspect of the present invention there is
provided a wave pool suitable for modifying the characteristics of waves
propagating therethrough, the wave pool including:

- at least one waterway having opposing first and second ends;

15 - opposing first and second side walls extending along at least
a portion of the waterway; and

- a waterway floor extending between the side walls;

wherein the side walls mutually converge towards the second end of the

waterway.

Preferably, the first end of the waterway may inciude a wall
located and oriented so as to intersect the first and second side walls at

a substantially equal and opposite angle.

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

generating means.

Preferably, the first and second side walls may converge at an

angle between 5 to 45 degrees from parallel.



30 WD 01/42592 PCT/ NZOO' 00250 4 Preferably, the first and second side
wal | s may converge at an angle of approximately 15 degrees. Preferably,
the first and second side walls nmay include a wave 5 danpi ng nmeans adapt ed
t o absorWOoM/4g§9%8si pate wave energy. Preferably, the vvavgp‘éfﬁ(%ﬁil%@z%ans may
include an irregular surface. 10 Prefarably, the wave danpi ng neans nmay
include a series of water-filled elenents or porous spaces adapted to
absorb wave energy. Preferably, the wave danpi ng nmeans nay be | ocated
behind a cage. 15pRrehgayatieirst htd vessaddadeivals Megnsniayeasttaand above and
bel ow a nom nal water level in the waterway to an extent dependent on the
expect ed wave9ts ghePRjpspiely J® 998kigh t he waterway. 20 Preferably, the
profile of the waterway floor may include a first floor surface oriented
so as to have a predeterm ned slope, wherein in use, the nom nal depth of
wat er cont ai ned wi Prieferattlpethadiret s serfondieide walle mpydhclide greareer t owar ds
the second side wall. 25 Preferabl the .di.rection of |1 of the first
fl oor surgaceéjq"%p'n%l%esatngﬁfjla%ﬁe fop)aé))ré%rebnoi%ﬁsf'%aﬁetvtv)a\f eene{é\?st side wall of the
wave pool. Preferably, the first floor surface nay have a substantially
constant gradient._ 30 WD 01/42592 PCT/ NZ00O/ 00250 ? )

Preferably, the wave damping means may include an irregular

surface.

10 Preferably, the wave damping means may include a series of

water-filled elements or porous spaces adapted to absorb wave energy.

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.

20 Preferably, the profile of the waterway floor may include a first
floor surface oriented so as to have a predetermined slope, wherein in
use, the nominal depth of water contained within the waterway of the

wave pool is greater towards the second side wall.

25 Preferably, the direction of fall of the first floor surface is

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

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. Preferably, a beginners wave pool may have a first fl oor
surface 5 with a gradient between 1:20 to 1:50 inclusive. Preferably, an

i nt er redvaow42592 advanced wave pool may have a first fl odiCIQNA00A0EBO0n th a
gradi ent between 1:5 to 1:20 inclusives 10 Preferably, the profile of the
wat erway floor may include a second floor surface oriented so as to have a
further predeterm ned slope, wherein in use, the nom nal depth of water
contai ned wi thin tphgreraif, &h¥AYsti ffoodls8AFEES maQWaKES drigicht bstwend of the

wat erway. 15 Preferably, the direction of fall of the second floor surface
may be substlént? dF9Y insétspendi cul ar to the first end of the waterway.
Preferably, the second floor surface nmay occupy a portion of the waterway
fl oor substantially proximate the first end of the waterway. 20
Preferably, the sé’mfndabw ca)begimnefraa@vmmmasetpaeatfédt floonsurfege first end
of the waterwa a.ch nneI C the waterway which in use has
a substantialf’ (95%({'%{?{ e&@’ﬁ'frlluq %%ﬁ]aﬁge‘rnﬁ@'l S  the first and second fl oor
surfaces may form adjacent and nutually exclusive portions of the waterway
floor, thereby definin a boundary between the first and second fl oor
surfaces, wher ei nPreferabfy. agyintargseiaty, Pt ad@nesd ¥yg AoPbmayHvBdundar y

tovards the seccih:aftadd R DI RS bRETNEADLPPBGncRshile vl erway and

the second fl oor sur ace extends fromthe boundary towards the first end
of the waterway and wherein the boundary between the first and second
fl oor surfaces may, ntlaér%ay fpwards the ]élal’St end of the

wat erway el ative f%far?gy b%gﬁoﬁq%ﬁd ot ' odRmiay ihcfd

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.

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



5 waterway. Preferably, the gradient of the second floor surface may be

sel ected as the nmaxi num gradi ent which mai ntai ns predeterm ned wave
characteristics, the predeterm ned wave characteristics includi

requi r edWorid4259ghape and or wave face slope. Preferably, RW%@&‘%H? fl oor
surface may have a gradient at least &w ce the gradient of the first floor
surface. 15 Preferably, the gradient of the second floor surface slope nmay
be at least four tines the gradient of the first floor surface.

Preferably, aRevaiteim&eadd thd éetonll floeeksfaiecextatdses the Hobadaryat er way and
| ocat ed, dinensioned and oriented to enhance the shape 20 of waves
produced in (tRAWAIRR Byt emt et BreapPierwenend et beEntaR¥ wat er way

includes a R QQEES he firdtlaf§ skBodd odr! RPfaces ﬁabeoewat;arewasmbseefm.m in use,
creates a pool of water extending away fromthe first end of the waterway

and 25 genertawayds thetfitet eiat ettheowatsiweneelgieotndthei sbsongdilend ofrtled er abl y, t he
wave pool _.may further include an external channel having a first end in
fluid comuni®&EIEAYwi th the wat erway so as to receive water fromthe
second end of the waterway in use and a second 30 end in fluid

comuni cation with the waterway so as to ex water into the waterway
substantially at tFFféfeF‘i’tf"éftthér?daqj?“tt‘ﬁethﬁ/éﬁé? v9a§}°°fvwft?fﬁd‘2%\996 PCT/ NZ00/ 00250

7 Preferably,qoldiee ey thdPakirdTRY gt ddrid 46nigh PR aing ;ﬁéa&e.ln%@d wadher  through
t he external channel fromthe first end to the second end. Preferably, the

ext ernal charsheractenstiest dedorsddistrained avave chatasterissics irclyding phery of the

wal er way.  andJ el ides: s TRald WfhleHbabppgat e around the external

Preferably, the second floor surface may have a gradient at least

twice the gradient of the first floor surface.

15 Preferably, the gradient of the second floor surface slope may be

at least four times the gradient of the first floor surface.

Preferably, one or more artificial reefs are included in the
waterway and located, dimensioned and oriented to enhance the shape

20 of waves produced in the waterway.

Preferably, the second end of the waterway includes 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

25 generally in the direction of the second side wall.

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

30 end in fluid communication with the waterway so as to expel water into

the waterway substantially at the first end of the waterway.



Preferably, the second end of the waterway may have a hei ght above the
wat erway floor sufficient to contain a required depth of fluid 10 within
the waterway while also allow ng waves to spill over at | east ortion of
t he secovolopsdonf the waterway into the external channel PCTW@P’@&&BI y, the
second end of the waterway may includeya floor surface substantially

havi ng a gradient between 1:1 and 1 :8 inclusive. 15 Preferably, the fl oor
surface having a 1:1 to 1 :8 gradient may be |ocated between the first

floor surface andptdierapf/, tth® W9t doBEma9GadGde £Rdm@f ot dicuviré evaray defining a
pool of water. 20 According to another aspect of the present invention
there is prdvpded the asieenabsbprnnelfrogbthe first endtr 1A $RFOPASE Ehar act eri sti cs
of waves propagating therethrough, the wave pool including: - at |east one
wat erway havi ng opposing first and second ends; - opposing first and
second side walls Peeﬂaabdi,nge akenpl shahe stay 28erd porstaminligfaredred wat er way;

and - a waterway fl oor t end] bhet en t he S|de [ls wherein the
wat erway 1 nclhfieg Ry Pg evagherr\%g acInCIUdes St WiC"CL{Iate Vﬁate?

2O rahted™so
pr edet er m ned;xindffe MR &I dhanRelise, the nom nal depth of water contai ned
within the waterway of the wave pool is greater towards the 30 second side
wal | . WD 01/42592 PCT/ NZ0O/ 00250 8 Preferably, the direction of fall of

the first floor S'#’Féf@%lm% REcorRUlRE GNineal bk rRSy RRY q*a@@'@ﬁeu%ﬁt the first

side wall of the wave pool Preferably, the first floor surface may have a
substanti al | yb&ve:tiwswmetrwgvémoen@fflcmneft@paibﬂaw a réniref depth pbHBvidsur f ace may

have a gr adl eqth r??he Wa?erway while also allowing waves to spill over at least a

portion of the second end of the waterway into the external channel.

Preferably, the second end of the waterway may include a floor

surface substantially having a gradient between 1:1 and 1:8 inclusive.

Preferably, the floor surface 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 poo! of water.

20 According to another aspect of the present invention there is
provided a wave pool suitable for modifying the characteristics of waves
propagating therethrough, the wave pool including:

- at least one waterway having opposing first and second ends;
- opposing first and second side walls extending along at least
25 a portion of the waterway; and
- a waterway floor extending between the side walls;
wherein the waterway includes a first floor surface oriented so as to
have a predetermined slope, wherein in use, the nominal depth of water
contained within the waterway of the wave pool is greater towards the

30 second side wall.



1:5to 1:50 inclusive. 10 Preferably, a beginners wave pool may have a
first floor surface wth a gradient between 1:20 to 1:50 inclusive.
Preferably, an internedi ate or advanced wave pool may have a first floor
sur f ace we bi2m9gr adi ent between 1:5 to 1:20 inclusive. 1PCRNAROIRSPy the
profile of the waterway floor may inclgide a second floor surface oriented
so as to have a further predeterm ned sl|lope, wherein in use, the nom nal
depth of water contained within the waterway is greater towards the first

end of the water wayererBPiRE alrédilon oft fal oflithefitsh doPEufadd maf behe second
floor surface may be substanti aII¥ gerpendl cular to the first end of the
1

wat erway. Psefsspatinlly, perpendiadaia the dsst sidp vab of feg We¥e d9¢!-a portion of the
25 waterway floor substantially proximate the first end of the waterway.
Preferably, the second floor surface nmay be separated fromthe first end
of the waterway byrefecibnnbe firsadabedudareomsy thage weubsigayiallyvher ei n t he
channel in use has a substantially constant depth. 30 WD 01/42592

PCT/ NZ00/ D0250"sta"pp@rishkp| y, the first and second fl oor surfaces may form
adj acent and nutually exclusive portions of the waterway floor, thereby
defining a boundary between the first and second fl oor surfaces, wherein
the first floor &efeebly. dke Srddlocr sHifesremBY RME AL EHRAT BRIVIE§8 second end
of 5 the water 16 LhRsecond floor surface extends fromthe boundary
towards the first end of the waterway and wherein the boundary between the
first and second fl oor surfaces nmay be | ocated substantially

10 Preferably, a beginners wave pool may have a first floor surface

with a gradient between 1:20 to 1:50 inclusive.

Preferably, an intermediate or advanced wave pool may have a
first floor surface with a gradient between 1:5 to 1:20 inclusive.
15
Preferably, the profile of the waterway fioor may include 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.
20
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

25 waterway floor substantially proximate the first end of the waterway.

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

wherein the channel in use has a substantially constant depth.



towards the first end of the waterway relative to the second end of the

wat erway. 10 Preferably, the gradient of the second floor surface nay be
sel ected as the maxi mum gradi ent whi ch mai ntai ns predeterm ned wave

char act ewioqij42®2 t he predeterm ned wave characteristics iPET/NEIHY250 equi r ed
crest shape and wave slope. 15 Preferally, the second floor surface may
have a gradient at least twice the gradient of the first floor surface.
Preferably, the gradient of the second floor surface slope nmay be 20 at

| east four tines tﬁ@fegsaqlﬁ@tf.rei awgeédn@sfioof lsQREc%B@Q@rm Bagkenabl y, one
or nore artificial reefs may be included in the waterway and | ocated,

di nensi oned aardl oty edclusive moatwes Qfl‘téwestmtpeNa\ofIOWanefgelp\r deffivied i n t he

wat erway. 25 Preferab t he S& nd of nay .pe defined by a
progressi ve rg é%“”c{?"f héf"f?ed’owe {]ﬁréae VRN °°r S% cenS Vyheﬁ%'é tRcr eates a

pool of wat erfirgxtiemndiurthcavexyerdfdsomarh tRe bbﬂﬁdlar¢m6hv6rfdstthé swed e way oaind
generally in the direction of the second side wall, WO 01/42592

PCT/ NZ00/ 6025h¢ VigrepyaY ARY thasperand fisror sHeach exteRds rRTehS RAYGAY becone
appar ent  frog,jdngs {1 \Jn‘gWeH@o@%@WaP&r\/\%’%arﬁ'Mﬁ&epyth\éa%ugﬁa xanpl e only and
in which reference is made to the acconpanyi ng draw ngs. BRI EF

DESCRI PTI ON QFetTgEn IIF@\WS‘KIQdFaeggWéﬂQOF suitagss anaychrelogaiad substand@iy at i on of a

plan view Oftowavr\@s Fneoﬁ)rsL en o Igé Qr%tér%agr}glatwe to the second end of the

waterway.
10
Preferably, the gradient of the second floor surface may be
selected as the maximum gradient which maintains predetermined wave
characteristics, the predetermined wave characteristics including
required crest shape and wave slope.
15

Preferably, the second floor surface may have a gradient at least

twice the gradient of the first floor surface.

Preferably, the gradient of the second floor surface slope may be

20 at least four times the gradient of the first floor surface.

Preferably, one or more artificial reefs may be included in the
waterway and located, dimensioned and oriented to enhance the shape
of waves produced in the waterway.

25

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.



aspect of the present invention. 10 Figures 2A-C. each show a secti onal
view of the wave pool along lines Ato C respectively in Figure 1. 15
Figures 3A-C. show a sectional view of the wave pool along lines Dto F
respectiweor/42sm2Fi gure 1. Figure 4: shows a snap-shot of PETANZDPGRRD resul ts
of a wave pool according to the presenip 20 invention. BRI EF DESCRI PTI ON OF
PREFERRED ENMBCODI MENTS OF THE | NVENTION 25 Referring first to Figure 1, a
pl an view of a wave pool, generally referenced 1, according to a preferred
enbodi ment of the RiaReREpedtB\veRkd BRRsbSt IHREMDON MBE baBdRe RPRhreht i NCl udes a
waterway 2, with opposing first and second end portions 3 and 4

respect i vel y.frahghe dplicwingpescingiopo AMVeRdY \Wpp oS ExamBieRaInand § 5 and 6,

whi ch are 30 pr. S iall We / 42592 PCT/ Nz00O/ 00250
1 Side wall sﬁé'%éﬁé%gé%cgﬁgﬁé%%o%r g&g%@ﬁﬁ% dm\ogtng%'t fromthe wave
generating neans 7 and towards the headl and 12 and pool area 4B. The angle
of conver enfﬁm@ﬁ#ﬁﬁﬂﬁhi;ﬁfg%&!g@ﬁév‘h@ép“ m se the properties of the
wave. By con ) wave 5 crest nay be conpressed
on the first sloped portion 14 of the floor of the waterway 2 (see later
herein), allowi ng an increased wave height. However, if the walls 5 and 6
converge too rapi dfigureihit er nal wa$RPWS BEFRYT YN EEPRERPNIRIANRfe? PRE quality of

the waves. \ve danping on 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 results 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.



the walls 5 and/or 6 may assist to reduce these reflections. The 10 opti num
angl e of convergence, defined by angle O in Figure 1, of side walls 5 and
6 depends on the required properties of the waves. However, a rate of

conver gewmpﬁ%%een 5 and 45 degrees inclusive may be usegymndobbo2de angl e
of approximately 15 degrees found in sjnulated results to be suitable for

a 31.5 mgenerated | ength of wave 15 crest. The angle of convergence of
the walls 5, 6 is at least partly determ ned by the required "peel angle"
of the wave. The "pegl e" dictates the speed at which the breaking
segnent of the wavg'dtervé%gs%saa‘é)ea%ornc‘)@?ettl%’vafr%%g PS¢ Sé[ag/tefroﬂ'ntt‘.i‘?oken part of
t he wave. VAveape@kRerating nagivarcast sdwdras shaTayadi@we 12 ahar@er afeat e of
convergence to foarma "fast wave", while beginner pools may have a sl ower
rate of convefBerld¥E.aNAR/Q" CRIMSIIRG CRERMSP AN IHH BATERHOOPPIBRES 87€ bot h of the
side 25 wallgopertfstd? th€MURR, "] LERIFQAS M WS st ederWave 2. Various

wave energy absorption and dissipation devices are known in the art and
any one or corbl mayibencanfiprepsesieorkttwviirstielpped ortiop e otithedflogkl afer nat i vel v,

t he wave danpj,n n Lncl ude irregular surface such as a series
of porous spa{cheeg'\'?r;fe%gggerﬁﬁ)égespag?r '\?\%F%y’-?”lol\’\f'e BI"Emen eg,w?\ﬁ %ﬁﬁtat a 30
pressure so asotvever, dvihdevillzes and 6 afrfvenid we rapidiy, daspiangvaaet i on. The wave

danpi ng neans i s | ocated behind a calge (fnot shown) al on%rlt,he WO 01/ 42592
PCT/ Nz00/ 0025 1e38oR% P d59t4dg/tB? agalliyPTaRe dvRyest INBVBITPH8 & | of the

side walls 5 apdigiis 5@nd/h® (Al esist tRIUKE thEsR rdAL&IoNRY Theand pool area 4B
indicate 5 lines of constant depth, referenced 20. It wll be appreciated

that the !depertinem angisaleopseentendsiings kyupralaftn Ziqupe ar Bf sidari | y chosen
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

15 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 pools 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
25 walls 5, 6 to reduce reflections within the waterway 2. Various wave
energy absorption and dissipation devices are known 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



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 effective
for nost purposes. 10 A wave generating nmeans 7 may be positioned at end
porti on vwo o0h2semt erway 2. The wave generating nmeans 7 mayPdieNzZostoe2f0al with
end portion 3 and nmay be an oscillatiipg plunger-type arrangenent or

i ncorporate other types of wave generating devices that may be known 15 in
the art such as an oscillating pneumatic pressure caisson, oscillating

pneumat i ¢ VaGuEEPERETSUE Qnd &ixeSNaloRd n3t 6t 8IY 8 &k ¥iBé Yallk®\ghd/wé th flood
gates. It will be appreciated that by oscillating an end portion 3, a

series of trévelling 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 substaﬁhbaioltt;edemaalwiﬁum \ncqmqim&iyt%aad\@bel art%héhBeibsiicelea‘i ning the

base of an |sosce es tria n the e i ment shown in
Figure 1 1ncliefes C%t%f’tpcrg’é'? ergg;irelréce:ad%lcﬂ |"5ﬂ a&“ﬁ%c'a"ést Hb'b% he wat er way
2. It will bgepmbsr@eiabrdpddiat mbh@ecasidspatibnoarbhrardy chésedf any appropriate
form swtablefor containing fluid within the waterway 2 or at | east
control | i ng dependimeanthesrepiit reaysemgntsior thioWade ®ephy- et he end

portion 4.  ISoPOCL@OSH Bdiedn TRY hAbuCHBIRL Bal B AR st antial ly

verti cal ch con ines the water wthin waterway 2, or nmay
conprise a pffegties&irveostimeposest he fl oor of waterway 2. The preferred
enbodi rrent WO 01/ 42592 PCT/ NZ0O/ 00250 13 is to have a progressive rise
desi gned "o ninimse wave reflections off the end portion 4 and to
maxi m se the amoum wale \yehemhatingingdant I7avmal $e 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
15 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 equal but opposite angle, thereby defining the

base of an isosceles triangle.

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

2
w

a progressive reduction of the depth of the waterway 2. It will be
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 floor of waterway 2. The preferred embodiment



over the end portion 4 by the wave action in use (see herein below). The
end portion 4 is also intended to replicate a beach-like location and 5 a
nunber of different profiles may be suitable depending on the required

char act emiso1/a25920f t he water over the end portion 4. A prBCENZEYHOR2HH m of
the end portion 4 is shown in Figure 13 The end portion 4 includes a floor
surface, generally referenced 4A, which 10 has a 1 :1 to 1:8 gradient
dependi ng on the required wave characteristics at end portion 4 such as

crest shape agpq, @% Qeﬂro&esab% Bk REsiBhe PRI MidiRke\RY e reﬁ‘lecﬁ&% fd. The

i ntended effect o | oor™ surface 4A"Is to encourage |ocalised wave
br eaki ng. Thuthe drldi orpam ¢ afd totexignge mratmmntébfrvaa}tebwhﬂeﬂaws body surfers

and body boarder r at m t he Sy fers usin rway 2. The
floor sur  ace ik ing 2aR BB E 5 BRI YRR Snt sBherF A8 ext ends ' aviy
fromthe wateferayd Boftdwes @Salédmtéiarpen replitaitob btebeh Viké RIc@EYn and The pool
area 4B may al so have an increased w dth and curved depth contours to
refract tRe vwalebSF gLifiEfefend Arofdps é{‘raé(ab%@'taﬂf‘ed"rﬁ?ﬁp'”&r%mflgeﬁ‘dyeq hus 20 be

used for recrgalhaRaki UL WhtBSoldIqh¥RUE RpidNs i s largely reduced in
this area. Furthernore, a spit 8 may be provided to provide a sheltered

swmmng area 4Cwith little wave activity. The characteristics of the end

portion 4 Shoul & {5 e 931-08ethe, 8R4 BN (e BUER, GUet gy 2 do not

continue through t ortion VoI ds X ety pr obl ens
associ ated W ér ﬁéﬂtlﬁwmlgclu85§ beodr sorfacd)@yenbralifeefessneeardeg vakichecr eat i onal
swi mrers. According to a key feature of the invention, the floor of 30

wat erway © betdieen sidé: %ﬂaF’?”Sdﬁﬂ%Pdénq AR taRiERIULed WA s| oped porti on

general | y i ndicat&dridestfiendWRich 41dich @s@dtNGape BREWNGKer M th a WO
01/ 42592 PCT/ NzZ0OO/ 00250 14
pitching or spilling wave is required. The intended effect of floor

surface 4A is to encourage localised wave breaking. Thus, this part of
the end portion 4 may be used by body surfers and body boarders

15  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 pool 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 floor of
30 waterway 2 between side walls 5 and 6 includes a first sloped portion

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



nom nal or still water depth which is greater towards side 6 than side 5.
This first sloped portion 14 preferably has a direction of fall or a
fall-line that is substantially perpendicular to the side wall 5, thereby
creat i ngwog1ag20f constant depth 20 parallel to side wal PCEH/NZ80/6RSHIWN | N
Figure 1. 5 The first sloped portion 14, in conbination with a second

sl oped portion described hereafter, creates a floor profile of waterway 2
that sinmulates a reef-like structure. Variations in the precise

orientation offfg s &ﬁf@ate‘f‘éﬁgﬁtr{ SRARRGE g*écj)artét wir8€sile asuc%é%. possi bl e

dependi ng on {he speci I'rements e wave poo as wave
shape and di rBus ifiest. siddkdSuation a4 @efevaidy Ane aclimestide oé it or déalmirtehi n t he

scope of the invention.  Further, the gradient of_ the sloped portion 14
(and the secomd'§ %f?é&a”tBEYthW”fﬁul}éégﬁi‘eo@_ el"Yaé?l_eﬁ' HERS |yrf)$e?1‘é[§9_ vary al ong
and/ or acr ossjiddlef ddpstant AEbtH20BafAEoWiddinants adskth idlFigafd 1 ONs i s
preferred. Artificial reefs may also be used in the waterway 2 to enhance

t he char act er The fitsg slopsdgrortiene 1 haPexpmhingting WoRpuieseNdsirpedindgtiethd scal e
prototypes (f : t aj |t i - to Figure
3 herer n bl oigl EohagtesfSE Phads 39ct pRARESTHRIARD 2 IAGALENES of the
wave pool 1 aiteaflibe etdu2furé.o iahetiényg istths lpogresk prgrttatoon 6#ithe Jopdsat t he wave
crest of the geperated ves is generally canfjined.to be appraxi mately
equal Lo the WTAFRRSET 19 B §ap P R PPePEPErog B REPE i s t ends
to reduce theequpdfer@fforeid @ase pbbl duka asi Wleverahdpes dndadiebcion! her eby

avoi ding degradation in wave quality and m nim sing the energy

requi r emelit s Surhpeeriations e apraidered ¢ he Wik throgfore. ofAhsdeiidicadvant age of
i ncl udi ng theFJMé,tgéiéy}g&ggfpmeoaoae% bottioh hal ahfiendQuSoraedighta al ong t he

| engt h of waterway I y remains relatively uniform This is in
contrast to gpartibfdRndebepbéd poerl lereint a8 apar@np eindratacersstthan conver gi ng

sides, where [goho , I\al\tlja’cvf?urrli cl;rlmeg;[aldPer}\ irPLI)thacﬂXections 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
details see the description in reference to Figure 4 herein below) it has
been found that one significant advantage 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 parallel rather than converging sides, where the wave reflections off any

reef inserts may lead to mixed progressive and standing wave



reef inserts may lead to m xed progressive and standi ng wave WO 01/ 42592
PCT/ NZ0OO/ 00250 15 oscillations in the wave pool 1, which cause the wave
hei ght pattern to vary along the pool causing a correspondi ng degradation
in the owe dilggse20f the waves. The converging walls 5, 6 cpopNAS®RRSK or the
| oss of wave height due to breaking begcause the wave crest is confined to
a 5 shorter space between the walls as the wave travels al ong the wave
pool 1. A further advantage of including the first sloped portion 14 is

that the ref rc?s%ﬁl'a?gngtrhméewg\@é/?ogwe Wiich QQU&J@Q \ﬁg\t/e hé\gﬂﬂﬁat? Aqb of 10

wat erway 2 can cause wave be conpressed agal nst irst sloped
portion 14. T\lrmyatungnmeqfootmqsm@anone$m3n|deigad®dadamonhetgeadalem of the

first sloped port 14|t b ted that. th di.ent d
o' be vart ed TorBaEns e e DA KA o & B Ry ERRIck e Bty T T e

requirenments. whie Raghbaed td prvadingheshizd el Whge theat lsacdjﬂ‘fladﬁ epta of 15
approximately 1:40 creates a high Egluallty wave suitable for surfing in a

wave pool Swi t#hosiedsprags petwpenihe avalls Ardhgivrry eafavess glepy dee Wa¥Ekative to
parallel. Wth sych a gradient, the height of the waves may be increased
by up to 40%tTromthe generat ed hei ght. However, it will be appreciated
that the optinmum gradi ent may vary dependi ng on pool 20 shape, the

|l ength/width ratio th of Larye cy of the
gener at ed waves. rf{JH ¥ a rveaé"ltagienser %Psg S%(])eedogorﬁ%ﬁjzgngv\het her the

wave is rightehat edkigl@iction bettie Waealﬁuego tﬁ& geaRliTR 6n tltd’lﬂodrldfor of the
wat erway 2 may be sloped to the right or the left, 25 The roor of the
wat er way P ma¥yateiwieddecan %%Sﬁaeé’be’ﬁetﬂ beoramegssegaranat e fifdli cat ed by t he

nureral 13, rasuld boQiohn 42 PILABLInOst §$rhb essiVRiEFeIA8RLD thdgtadidHir €ases
towards the end 3 of the waterway 2.
of the first sloped portion 14. It WI|| 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 pool 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.

25 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 fali-line substantially perpendicular to the first
end 3 of the waterway 2. The portion of the floor of waterway 2

30 incorporating the second slope is preferably confined to a portion



second slope 13 has a fall-line substantially perpendicular to the first
end 3 of the waterway 2. The portion of the floor of waterway 2 30

i ncorporating the second slope is preferably confined to a portion WO

01/ 42593y H61/428¢90 00250 16 proximate the wave generat i nPOTEZM/00258s shown
for example in Figure 1. A channel S3y is included adjacent to wave
generating neans 7. 5 The channel S3 preferably has a constant depth and
| engt h and extends across the waterway 2. The channel S3 assists in the

gener ati on_ofp.o AENES 1> whbe BEANEARS pichfis TRRUHGH WRISGmER IWTRgut 0 whi ch

can be t_ran§ e wav I stur bance, whereby the wave di Sturbance may
begi n novi ng 1al ong waterway 2 before encountering the sl oped portions 10 of
the floor of waterway 2. This allows the wave to take shape before
encountering the potentially distorting effects of the second sl oped

portion 13. Wen af R S8YiPiAldeS atipche ta0davd gehdraridpm@anave pool 1,
t he channel S3 may be forned bE/ the ori %i nal pool floor and an jnsert
\4

pl aced onSt hdhelaannelf S Reefprably has 3 691 aMedaPdly ane & aiReBr e oor 15
profi | e. Howeyere b dASWEY S, IFRKIANhAG IR n Uk dasdiamerlof 0 compl ement

t he wave pool e requirenment for the channe may be obviated or at
| east the | engétesdds it beovidesnthelre@Bravayatee vpkiheciste WhichFean bxanpl e t he wave

generation nmeans 7 be | ocat, t dept h i.d- DQj
I Teduce trbSrua ey SR ibafte TRt By A WA S BB orpurer

si mul ati ons QfeghaNRVENEH] Waserda 2 Peffeeadunter@dthbalamedi parsiend he
rel ati onshi p between the wave dzqenerati on neans and t he wave pool 1. The
‘0

optimal 6l utafahe diopr obwagerpean -0 hisrdopgghe yyavzaPdale sEFRR P%lf[‘)?r?reans 7

used, as wel len%gwtn@ﬂng the potentially distorting effects of the second sloped
portion 13. When an existing pool is to be modified to form wave pool
1, the channel S3 may be formed by the original pool floor and an insert
placed on the floor 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

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



shape of the wave pool 1 and floor of the waterway 2. Alternatively, if a
hi gh quality wave generation neans 7 is used, the wave may al nost

i mrediately be in the required formafter travelling fromthe wave
generatiwgofRadds 7. As the length of channel S3 is reducemCTARZI0O0Z30i || 30
mai ntai ning the required wave properti@s, the required waves exist in the
wave pool 1 for a greater tinme, increasing the ride tine. Typically, WO
01/ 42592 PCT/ NzZ00/ 00250 17 for an unmatched wave generation neans 3 and

wave pool 1, if(%{)ﬁuo%lLﬁgg;h@d%a\%h@ém%tioﬁ%g%sbﬁta\q@%v% ddd1 15thet res dependi ng

on the qual waves generated by the wave generation nmeans 3. 5 In a
preferred enbodittentchahhelSBriatbetiveen Fitgubemegtres Hepdnding o thgped portion 14

and second sl oped portion 13 are supstantial y nut |y, exclusive.

Ther ef or e, aqu'L'H r‘S‘/a\@s’l%enﬁé‘??‘%8&%E%Wm%lgrgepﬁét'%r#?ggﬁs&of the floor of
wat erway 2 having first and second sl opes. This boundary G is shown by a
| ine through the knees of the |ines of constant de }h 1Q. 20., The boundary

1 ) p .
is preferably posil®iadneteredmsmbadiment fusttted gsFigetPe! HEIEFLEPRY means 7 and

linearly ext @bomionPT £8t KIdtdediRgheal® from the side
6. Simlarl y%{agt%trﬁg&%éﬁg%ﬁg%(?ggéﬁah%ellon%, t he angl Ie % i's a|€)?'ef erably

m ni mi sed t o extlokivies €T Hehefoteerachdundery € lie definas hrsvieen the eapiodd By t he second
sl oped portio 3, as the 15 ve | ypi.cal usef it reaches
6g%éoBBPfyv8EerT/£y vin %rstt A0 s%c%%d glgééss ?ﬁls%ougegl%

the first sl wever, 1n na € wave generation
means 3 nmay @lsr@atyh be apinexBriughithllikness vfathe Ipeslof tonsvantedthe first and
second sloped portions 14, 13 and or conver 6 are |later

in ls 5,
added. 1020 20hi ShepPeurdaryis l?’ﬁée_féf_élx&?a't'@r‘ﬁ?)égbﬁg?‘\t{\g'ldrf%’?“{saﬁ’&"ﬁ hannel S3)
|s required _gteﬂer%rtiﬂ%ﬁ'rﬁi@an% 7 RN GhddrQNRe R0 s heRRol ko of the wave pool 1
directly adjjacent the wave generation neans 3 and the first sloped portion
14. predetermined angle ¢ from the side 6. Similarly to the length of
channel S3, the angle o is preferably minimised to minimise the length
of the wave pool! 1 occupied by the second sloped 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 sharply 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.



To mnimse the distance occupied by the second sl oped portion 13, the
second sl oped portion needs to have a maxi num gradient. This 25 requirenent
is traded off against the tendency of too steep a gradient to develop a

t oo sharnphy14s0st ed wave, which pitches or plunges too rEqI/NZGE/00ZM course,
for a wave pool 1 for advance riders sych a wave nay be required.
Shal | ower sl opes tend to produce spilling waves nore suitable for

begi nners. 30 WO 01/42592 PCT/ NZ00/ 00250 18 Waves fornmed by the generating

means 7 travel fr Wa\?ensdfo?mgg b}ggﬁg.gén%laﬂ ?H{eegﬁf ls Sfﬁ‘{‘@%n?en%%pf ofile of

the floor of waterway 2, In rcular sl oped portions 14,
enhances wavenbrealkhgghaeotataivay 2.n Thaerefitbotitmefiborsdfomaterwayizgime 1, a | eft

breaki ng wave results, .5 although persons skilled in the art wll

appreci at e tH?éft'%i'?ﬁtf‘%rf'r?}rsl'?ﬂﬁdp‘?‘gggnﬁig' B‘@"_aé'ﬁﬁ? ?’Vé‘de'tbée?wi‘ﬂgrr?cét"f’]'ght br eaki ng
vwave. An ext ¢f pal o4badiRtint sAEWhNE FRyr@3Y alldfY BFeaRiniB¥aberdsigbuded to
provide a flow of water fromend 4 to end 3. The lazy river 9 may 10 extend

up one side aefthoheh nersensvalilied inbilne a5t wilbprspgiatethahgenilf BURCIPI®Fhe entire
peri phery of the [ i Fi e 1l . Surfers my travel back
P]ég%faghe\ﬁa% f%rrﬁsagrimvme%]@.r\ﬁ: k\%‘(}@

to end 3 al oﬁ?,;ayt azy river not to leave the water until they
approach the take-off tower (not shown) if provided. Small waves may
travel up the lazy river 9. Wth the inlet to the |azy 15 river 9 on the
right of water vvay“i",eé"ef"é’?fhgrl‘%if‘?fﬂ“v\%?é‘?%@/"efItgo"'o"?y{%5 'né?"%‘?defor ed as shown

in Figure 1. BjidgaSiohp ofMatBereh@Hddee bad 3l | W 1apeapées aesess to the pool
area 4B, waterway 2 and take-off tower and may al so provide |ocations to

vi ew or phot egtenshurs ane eidg of xbe watarvave? ebytaye Yie S afPdend 4 of the

wat erway nmay 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 9. With 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
people access to the pool area 4B, 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 9. 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 lazy 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 circulating flow of water along waterway 2 and lazy river 9

assists in preventing currents from flowing back up waterway 2,



extend upwards by an extent sufficient to contain a required anount of
water within the waterway 2, but insufficient to prevent waves from
travelling over the end 4 into the lazy river 9. The waves may fall over
end 4 i nivo éi@sd2azy river, thereby creating head and provePdTNZopoRsSEure 25
to assist in the circulation of water g ound the lazy river as indicated by
the arrows within the lazy river 9 in Figure 1. This head may work in

conbi nation with any additional punps which may be required to circulate

the water andjofqf %dr.\eﬂ RE aBAGK rhisQvoliE SHHRINRYs fhe Apnebr cul ating flow

of water al ong wat zy river 9 ‘assists In preventing currents
from fl owi ng mmntsjpendaxtgatwmryzwrm backd 25 dPE¢ NZ@@/IGGQB@ patb avoi ding a
"rip"-like act| OR Thi s avg Es or m nlfm ses, t % tFm of curbrents
tending to catrSNELFYES'S apd dRe PRGBS CIREURING sﬁ?oo YLAYSARE B8t ot her
surfers and t{fepdOlRIRtOTn tHeSWaNY p@ t.he snooth wave face by adverse
currents in the wave pool 1. 5 Referring nowto Figure 2A, a section al ong

line AAind Figure 1 is shown, illustrating the profile of the floor of the

waterway 2. The flgof rrlngyf t(ﬁﬁttﬁwﬁye 3 ”%ySeQﬁoﬁianQQﬂe'AU&% PRULd PRs S1, S2

and S3 corresponding t irst s oped portion 14, second sl oped portion
13 10 and chadtrsin, Stbstmlpgcbeweifye of\thd flom Q&Aheg\/qsg'rvaa\d 2l The flgarl 5 and
hence perpendi cul ar t he . fal.l. .o r of the floor of

wat erway 2 i ‘@’ﬁ'ﬁ%‘f"ﬁﬁ F’Y)P hCJ(’J‘fF% 'r’ﬂ% Ipee(f—ongsuéfjlg é%%pd §é 2C show secti onal
views al ong |ddiaspBRdiagdo €ke fids? siopelfipguticnh 14/ eaq@edtsmpebmoriid)rh astrating that
the length of portion S2 reduces distant froms 5 to allow

const ant deptand ehaswghfdresssctivglyu s 155 %ﬁd%\@arzi""é'é(?tw?ihgla”\‘?l@ﬁc%l ong line

DD in Figure p;]erpéﬁ‘dmular to the fall of slope 1, portion S1 of the floor of waterway

2 is substantially horizontal.

Figures 2B and 2C show sectional views along lines BB and CC
15 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 S1 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 results
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



line DD is positioned across portion S1 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 tinmes less than the fall along |ine AA over

porti on wdo1faegpar es 3B and 3C show sectional views al ong PCTAZOEAW23Nd FF
in Figure 1 respectively. 25 Figure 4 ghows a snap-shot representative of
sinmul ated results for a wave pool. The plot in Figure 4 shows the distance
al ong the pool and wave height relative to the nom nal water |evel. The

wave pool i ngludsthded@ogiiNedhd@rule® wavbs had hORSE R Eﬂgiﬁ@dth a

gradient of 1:40 and a 15 degree rate of convergence of t side walls.
The wave 30 gersppatiimgtaieamsal jo ook védthzofwhe mapew el of theé weteowdy, and t he
wat erway had depth of 3 netres.at its dee t point.and 2.25 tres at WO
01/ 42565 poT/RBOAG08Y Wb AL n Mo ERE Bet RE-D4BRey Bkdk B aves had a
wave crest Ccoikfimgedcrob® tiappiatetivagtaidythe@uaks tlinle igiavibatihwalvet he narrow end
of the waterway, the wave crest was relatively uniformand had a

sati sf act dry heipeatisrn aonpthe goge r bag simiatad resulisfeariiPahd®ewas little

variation in ywaveanReliabd iPastaEm@epng the pool. The sinmulated results
descri bed above have been verified in a scale nodel. Thus, fromthe

foregoing description, skilled persons in the art w /| appreciate that

each wave pool is desi d..ac i 0 ral, 10 facto e starting
point is whether t eus\’/vgr\r%% bh%o%?'gl&'ésbggés%ﬁﬁﬁ’r%ﬁ% pﬂ&qrrgdlkfs[??-r% an existing
pool or to bewxiliugipesvidteshgnedth whee gedsias dksighgdpacaardingte seeads t o be

sel ected, whether it is to be suitable for advanceg riders, internedi ate

riders orlobed?ﬁ'??é?-_sTthﬁEarPi%%]BPP“éés whethen tag waye PERLT it be degedihet her t he
wave is to be,an3Rif)ihk e RMHglTPbr $BE RuStoRsliesgded. PTIdY6feral pi t ching or

pl ungi ng wave requires a

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 pool. Design variables such as the rate of
convergence of the side walls 5, 6, 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 intended 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

modelling applications.

The combination of the first and second sloped portions 14, 13
of the floor of waterway 2 and the converging sides 5 and 6 allows 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



di fferent design of wave pool. Design variables such as the rate of
convergence of the side walls 5, 6, the slopes and rel ative sl opes of the
first and second sl oped portions 14, 13, distance that any channel S3
occupi eswadipeni od of the generated waves nmay all be var PETINZ/A0025D
optimsed to create a suitable wave pogl 1. Therefore, conputer

sinmul ations are highly preferable to be able to take into account all the
vari ables and their interactions and nmany different designs may result.
However, the esj| Lani at ; Hal® t .t i scope of
t he present ispg)\?%ﬁt !rg%rﬁgflﬁuallgt?ﬂgﬁgé getﬂe{aggrﬁ%ﬁ%&& gg%en%%cpg%v\g’\g/ge pool 1 25
of the preserteigmiistreassl. niays brevigggedahaethewvave byariody hemeirc nuneri cal

nodel | i ng app|icatiopns. The.comhjnatjon of the first and second sl oped
oo one d1 4 et Biarf (i B of RSy rioh uaBi et iieg st denTs and
6 allows a 3P vwWeMAehPfdSugRAEHAbER HYAfldPs Opagal ethtal ostgtavat erway 2 t hat
can have a nunber of inproved properties over waves in presently known wave

WO 01/ 42592 PFUHMWEE0s 08290 onpredkyy Wwavesh 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

suppl yi ng a hi gh dWhere iy tharfbieggingetescriptione mefefence hasfoees masteolpi e boar der s
or other water sports 5 enthusjgsts rpgiantrggnq%gﬁkiﬂg)wgves. Wiere in the
for egoi ng desPEFBE SMPYERE: BRI hTE M VRIe" S et1'fi c conponents or
integers of tdygijammsithesdvedigyderayvare Reteinviatepbratédanifsuch equi val ents
are herein incorporated as if 10 individually set forth. Al though this

i nvent i on®hagndhisisiyatheset ioFdd by way of exanple and with reference to
possi bl e enbodi nents thereof, it is to be

Although this invention has been described by way of example
and with reference to possible 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.



understood that nodifications or inprovenents nmay be nade thereto 15

w t hout departing fromthe scope of the invention as defined in the
appended cl ai ns. WO 01/42592 PCT/ NZ00/ 00250 22 CLAIMS: 1. A wave poo

sui t abl avdor/43e1li fyi ng the characteristics of waves proP&FA140§(0250

t her et hrough, the wave pool including25 - at |east one waterway having
opposing first and second ends; - opposing first and second side walls
extending along at least a portion of the waterway; and - a waterway fl oor
extendi ng begppgaiist he side walls; wherein the side walls nutually converge
towards the Second 10 end of the waterway. 2. A wave pool as clained in
claim1, wherein the first end of the waterway includes a wall |ocated and

oriented so 3s !0 A BLGL B8l suitaBR fbf MY HERAhcRlacRt Wad

a
substantially equ and opposite angle. wave pool as c%ained in
either claim1l or pedpmigatig thvdnetheaught, hige Wiave pookindludingt he wat erway i ncl udes
a wave generating means. 20 4. A wavg pool as.clgiqed in anq aone of clains
1 to 3, wherein the aFPPEPNENHERYBRGL A OPRAF TS TES RIS FECAT *AfS'angl e
between 5 to 45 degsmRSidg fEt Bad 8édddld. side wAllMBX@npPglalésy 61 RBsEd i n any
one of the preceding clains, 25 wherein the first and second side walls
converge at an angl e2 BprtiogprthRiwaieRY3y: Biddegrees. 6. A wave pool as

claimed in any one of V\;atet]?rvﬂyeﬁ:&giegger@lir@ BorweeWRRE Qide WA Or both of the
first and second side walls include a
wherein the side walls mutually converge towards the second

10 end of the waterway.

2. A wave pool as claimed in claim 1, wherein the first end of the
waterway includes a wall located and oriented so as to intersect
the first and second side walls at a substantially equal and

15 opposite angle.

3. A wave pool as claimed in either claim 1 or claim 2, wherein the

first end of the waterway includes a wave generating means.

20 4. A wave pool as claimed in any one of claims 1 to 3, wherein the
first and second side walls converge at an angle between 5 to 45

degrees from parallel.

5. A wave pool as claimed in any one of the preceding claims,
25 wherein the first and second side walls converge at an angle of

approximately 15 degrees.

6. A wave pool as claimed in any one of the preceding claims,
wherein one or both of the first and second side walls include a
30 wave damping means adapted to absorb or dissipate wave

energy.



30 wave danpi ng neans adapted to absorb or dissipate wave energy. WO

01/ 42592 PCT/ Nz00O/ 00250 23 7. A wave pool as clained in claim@®6, wherein
t he wave danping nmeans includes an irregular surface di sposed on one or
bot h of wolw4zsvzie wal ls. 5 B. A wave pool as clained in AGNW00Zferei n

t he wave danping neans includes a segjes of water-filled el enents or
porous spaces adapted to absorb wave energy. 9. A wave pool as clainmed in
any one of clainms 6 to 8, wherein the 10 wave danping neans is | ocated
behind a cage. 10a vhaweayddl BORlaisd W ik, wherdiy tRIa08 dahdifgs 6 to 8,
wherein the wave danpi nlg means extends above and bel ow a nom nal water

| evel in the wat engans nelugdps arirssgularayeizae disresed pr cag pebeeriofls wave hei ght
propagat ed through the wagerway. 11. A wave pool as claimed in any one of
the preceding clains, wherein, the profile of the waterway fl oor includes
a first floor surface oriented so as to have a predeterm ned sl ope,
wherein in Zq(g use, t he nom naLE‘.}\ﬁe(gth I01‘ gatg{? cort1t ai ned dV\,ithi n the wat erway
of the wave Pool A MYPHILAS CRIMPAL FRE SedNFHS iR WRYF 1999 A wave pool
as clained in cl ghBadslinciides aisaried1ef diatgdlle@Ridvherftalor poffustdpacés rst fl oor
surface is substantially perpendicular to the first 25 side wall of the
wave pool. 13. A m&e%éoqibsggb WaYPPBE'IYn either claim 11 or claim 12,
wherein the first floor surface has a substantially constant gradient. WO
01/ 42592 PCT/ Nz00/ 00250 24

9. A wave pool as claimed in any one of claims 6 to 8, wherein the
10 wave damping means is located behind a cage.
10. A wave pool as claimed in any one of claims 6 to 8, wherein the

wave damping means extends above and below a nominal water
level in the waterway to an extent dependent on the expected

15 wave height propagated through the waterway.

11. A wave pool as claimed in any one of the preceding claims,
wherein, the profile of the waterway floor includes a first floor
surface oriented so as to have a predetermined slope, wherein in

20 use, the nominal depth of water contained within the waterway

of the wave pool is greater towards the second side wall.

12. A wave pool as claimed in claim 11, wherein the direction of fall
of the first floor surface is substantially perpendicular to the first

25 side wall of the wave pool.

13. A wave pool as claimed in either claim 11 or claim 12, wherein

the first floor surface has a substantially constant gradient.



14. A wave pool as clained in claim13, wherein the first floor surface
has a gradient between 1:5 to 1:50 inclusive. 5 15. A wave pool as clai ned
in claim13 designed to be suitable for beginners wherein the first floor
sur f ace w@s1/4s9r adi ent between 1:20 to 1:50 inclusive. PET/NKOWBRED pool as
claimed in claim213 designed for intergediate or 10 advanced riders,
wherein the first floor surface has a gradient between 1:5 to 1:20

i nclusive. 17. A wave pool as clainmed in any one of clainms 11 to 16,
wherein the profile of the waterway floor includes a second floor surface
15 oriented so as to have a further predeterm ned sl ope, wherein in use,

t he noni nal dept h fofvawepeo! asocitiieddd aldimhl Wh@'e\maithérfmtyﬂoqfs gr eat er

towards the first end o the 1 as clainmed in claim
17 when dependent S8H2¢F 3f%{ 82 %bﬁ\)e('re%r?ﬁ?ﬁé g me ?{)n of fall of the

second floor surface is substantially perpendlcular to the first end of
the waterway. 19. A wave pool as clained | elthe céa %% r claim18,
wher ei n ihe1§ecoﬁﬁ“@¥66?°%ﬁ%@@E@ddEéUﬂka eﬁg?? BhPHPUEaRee W&t er way f1 oor

25 substantially %B%hgf‘étﬁhér@ﬁ\ tfhbrfsrgtﬁm RftabbavatpaaEN: bdleeh Wave pool
as claimed in any one of clains 17 19, wherein the gradient of the

second fl oor surfdcéon@1§ﬂbsm&nnwally at or near a maxi mum gradi ent that
mai nt ai ns one or nore wave 30 characteristics. WD 01/42592 PCT/ NZ00/ 00250
25 21. A wave pool as clainmed in claim?20, wherein the one or nore wave
characteristies inclwade pbbEaSS&leiermaieis&:Imfn theevigned fadrtermadibtr omhet her a
pitching 1(())r P ungIan\gar(xjcredsn%lelrsI Ivorger\é\llar'\vt%e first f(lecﬂ)r surfgce has a gradient

between 1:5 to 1:20 inclusive.

17. A wave pool as claimed in any one of claims 11 to 16, wherein

the profile of the waterway floor includes a second floor surface

15 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.

18. A wave pool as claimed in claim 17 when dependent on claim 2,
20 wherein the direction of fall of the second floor surface is

substantially perpendicular to the first end of the waterway.

19. A wave pool as claimed in either claim 17 or claim 18, wherein
the second floor surface occupies a portion of the waterway floor

25 substantially proximate the first end of the waterway.

20. A wave pool as claimed in any one of claims 17 to 19, wherein
the gradient of the second floor surface is substantially at or near
a maximum gradient that maintains one or more wave

30 characteristics.



5 22. A wave pool as clained in any one of clains 17 to 21, wherein the
second floor surface is separated fromthe first end of the waterway by a
channel | ocated across the waterway, wherein the channel in use has a
subst anwicedilagsazonst ant depth. 10 23. A wave pool as cl ai REBNZAVRRE m 22,
wherein the |l ength of the channel aloefng the waterway is substantially at
or near a mninum |ength for a wave generated at the first end of the
waterway to formw th required wave characteristics before travelling over

the second ${ 00r AsNEV@E80l abTi@thedAn BRME 200QVheasinGhaiowedrinforany one of
claims 17 to 23, wherein the second floor surface has a gradi ent of
bet ween appr oxi may@rg characteyistigs inchgie;the strarpess ohtheswaye {@fe pool as

claimed in any ong,of, Wh% a |tﬁth91gzg‘rv pIWﬁ&'opspﬁlm Whveis refdreecond floor

surfaces form adj acent rru ua exclusive portions of the waterway
floor, thereby defini ng a boundary bet ween the first and second fl oor
surfaces wherein_ the first fl.oor, .surface endq fromth rt(g}oundary

towards the 2% seé‘o‘ﬁﬁveeﬂﬁocﬁs‘ilﬂg‘eﬂla?gpw)?e n& PR Lottt YIRS sur f ace

extends from the Bpuadany floenandscd Beeparasdd Roth 1F firbeendwat grenay and
wherein the boundary between the first and second fl oor surfaces IS
| ocat ed subst ant i #at§rvay iy aishame! fqcatad anazs B WA WaY ehESF T el ati ve to

the second end of tﬁehgnawf\teﬁfwv@\é ham &Hsﬂa%ﬁ%ﬂ\é'é?gét%ﬁ@@é&ﬂﬁo 26 26. A wave

pool as clainmed in any one of clains 17 to 25, wherein the second fl oor
surface has a gradient at least twice the gradient of the first floor

surface. 10 23. A wave pool as claimed in claim 22, wherein the length of the

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.

24, A wave pool as claimed in any one of claims 17 to 23, wherein
the second floor surface has a gradient of between approximately

1:10 to 1:40 inclusive.

20 25. A wave pool as claimed in any one of claims 17 to 24, wherein
the 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

25 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.



5 27. A wave pool as clained in any one of clains 17 to 25, wherein the
gradient of the second floor surface is at |east four tines the gradient
of the first floor surface. 28. A wave pool as clained in any one of the
precedi Ngp 01/4858%, 10 wherein the second end of the water REFNHINIes a
progressive rise in the waterway flogs. 29. A wave pool as clainmed in
claim 28, wherein in use, the second end of the waterway creates a pool of
wat er extending away 15 fromthe first end of the waterway and generally in

the directiopg, of AtRevEBEONE GhifRdWRlahy 088 .of AlavaY e 70@0L5 awheledi med i n any
one of the preceding clains further including an external channel having
in use a first enthd secopd floouperfacsnimam? eEadiesh ahieast fwiceiifer wvay so as to

recei ve water frowatd%t%gqggﬂrsqqgopgu&g@a_vvatervvay and a second end in fluid
comuni cation with the waterway so as to expel water into the waterway

substantially at the first end of the waterway. 25 31. A wave pool as

clainmed in claim éo?vla\/\herei n the second end oflaimtsh|e7 ,y(\)/aﬁgr\\évﬁé has a hei ght

above t he’ watérwa ¥oPoR A TRMERE" 38 RS S HTS Veuf P85 h of f1 uid

Wi thin the water waye Yhidledt ofkisOsetloh@Wodf say@Sistad 1643t fburawaes die | east a
portion of the second end of the waterway into the external channel. 30 WO
01/ 42592 PCT/ NZ00BTwaY of stre fst flropaydassool as clained in claim 31, wherein
the relative height of the second end of the waterway and external channel
creates a head sufficient to create a flow of water fromthe first end to
t he second eg8. of A Wweve haolirasl claimed in any one of the preceding claims,

10 wherein the second end of the waterway includes a progressive

rise in the waterway floor.

29. A wave pool as claimed in claim 28, wherein in use, the second
end of the waterway creates a pool of water extending away
15 from the first end of the waterway and generally in the direction

of the second side wall.

30. A wave pool as claimed in any one of the preceding claims
further including an external channel having in use a first end in
20 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

waterway substantially at the first end of the waterway.

25 31. A wave pool as claimed in claim 30, wherein the second end of
the waterway has a height above the waterway floor sufficient
to contain a required depth of fluid within the waterway while
also allowing waves to spill over at least a portion of the second

end of the waterway into the external channel.



5 33. A wave pool as clained in any one of clains 30 to 32, wherein the
wave pool includes a punp to create a flow of water or assist to create a
fl ow of water along the external channel from the first end to the second
end. 10 ¥0.01UA258ve pool as clained in any one of the pred&dif000%ns,
wherein the second end of the waterway27 ncludes a floor surface
substantially having a gradient between 1:1 to 1:8 inclusive. 15 35. A wave
pool as clainmed in claim34 when dependent on claim 29, wherein the fl oor
surface substznti ah hwavegsdongs alaimed.ir lailn 38, wheath e relgiviediged bet ween
the first floor surface and the Portion of the second end of the waterway
defining a pool of°fie&pcorshebot ecwrE WaY PBd &XiTPRichaepR X e?¥fS t he present

invention there is, hQOMitfledn10\E%EtPPAbSHH okl &ohPthdRdk kyling the
characteristics of waves propagati ng therethrough, the wave pool

i ncluding: - at | dhstseoond ord ef teycheavelhg opposing first and second ends;
- opposi ng first and second side walls extending along at |east 25 a
portion of the waterway; and - a waterway floor extending between the side
wal | s; wher ei3s.t hea wadverpuay as Birneke s any onsbdf Elbioor 36 us 32¢ eviaréeiant ed so as
to have a predeterm ned Slqci)aiﬁ‘ wherein in use, e nom nal depth of water

t
contained within the W&t chtdes P YER &0 SERTe AJIO¥HOGELEY t owar ds t he
second side wall. Q<914 4rad2a Fely BEQRIARSR the&3dmaleivel #o@l as cl ai ned

in claim36, wherein the first end of the waterway includes a wave
gener ati ng neans. the first end to the second end.

10
34. A wave poo! 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.

15 35. A wave pool as claimed in claim 34 when dependent on claim
29, 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 poo! of water.

20 36. According to another aspect of the present invention there is
provided a wave pool suitable for modifying the characteristics of
waves propagating therethrough, the wave pool including:

- at least one waterway having opposing first and second ends;
- opposing first and second side walls extending along at least

25 a portion of the waterway; and
- a waterway floor extending between the side walls;
wherein the waterway includes a first floor surface oriented so as
to have a predetermined slope, wherein in use, the nominal depth
of water contained within the waterway of the wave pool is

30 greater towards the second side wall.



38. A wave pool as clained in either claim36 or claim37, wherein 5 the
first end of the waterway is forned by a substantially planar wall and
wherein the direction of fall of the first floor surface is oriented
subst anwa#1l42592er pendi cul ar to the first side wall of t hBCTRZI¥OB . 10
39. A wave pool as clained in any onesof clains 36 to 38, wherein the
first floor surface has a substantially constant gradient. 40. A wave pool
as clainmed in any one of clains 36 to 39, wherein the first floor surface
has a gradi est. bet wes® pbobaé 6lakh&DinldainnBb Ugingein He firdt wad ef pool as cl ai med
in any one of clains 36 to 40, wherein a beginners wave pool has a first
floor surface wi tMatgnypaceifes Wy esnefauey gﬁaﬁsﬂSO inclusive. 20 42. A
wave pool as clained in any one of clains 36 to 40, wherein an

internedi ate or advanced wave pool has a first floor surface wth a

gradi ent bet3@&en A vEaviecab! 29 clarroedisi sither 2RimMB6 o olaipe Sgowihesdinc| ai ned in

any one of clains 36.t0 4 er el i . y floor
i ncl udes’a seconcfhfeIg'(S%trensdzu?fft\ggewgtgﬂivae%[ggfgﬂégé ggeat %T%é%ﬁuaﬁ@%ﬁn}%ﬁer
predet er mi ned sl opell and&rerdin itie divsRiontdfefahofitmatirsddipbhsaffacaiser cont ai ned

within the waterway is greater towarg,s %he firﬁt en ofI tgghqmatermay. WO
01/ 42592 PCT/ NZOOIrB0seshsutstartiglly Rejpepaichiano Ae BisySiftedVPhoti™fl m 43, wherein
the direction of fald ,o@f the second floor surface is substantially
perpendicular to the first end of the waterway. 5 45. A wave pool as
claimed in either claim43 or claim44, wherein

10 39. A wave pool as claimed in any one of claims 36 to 38, wherein

the first floor surface has a substantially constant gradient.

40. A wave pool as claimed in any one of claims 36 to 39, wherein
the first floor surface has a gradient between 1:5 to 1:50

15 inciusive.

41. A wave pool as claimed in any one of claims 36 to 40, wherein a
beginners wave pool has a first floor surface with a gradient
between 1:20 to 1:50 inclusive.

20

42. A wave pool as claimed in any one of claims 36 to 40, wherein

an intermediate or advanced wave pool has a first floor surface

with a gradient between 1:5 to 1:20 inclusive.

25 43. A wave pool as claimed in any one of claims 36 to 42, wherein
the 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.



the second fl oor surface occupies a portion of the waterway fl oor
substantially proxinmate the first end of the waterway. 46. A wave pool as
claimed in any one of clainms 43 to 45, wherein 10 the gradient of the
second fwoor42se2 face is substantially at or near a maxi PEHNAOAEIZ5At t hat
mai ntai ns one or nore wave characterigtics. 47. A wave pool as clained in
cl aim 46, wherein the one or nore 15 wave characteristics include the

st eepness of the wave face and/or whether a pitching or plunging or

spilling waved. s reqvegdol 48 claftndiveciBRPh3 afhelett tRAditdttidRYfaae of clains
43 to 47, wherein the second floor surface is separated fromthe first end

of the 20 waterwa® thy secarisaitons|surfeeaisesrbstandiady prewendicelafdy thevherein  t he
channel in use haj.ggt éﬁbgg@i@t\jvﬁ{ewaﬁonstant depth. 49. A wave pool as
) e the le

claimed in claim rern gth of the channel along the waterway
is substantially at or near a mninum 25 length for a wave generated at

the first end of the water to formwth requjred wa characteristics
before t_rével“ﬁ'ng '%\Y‘@P’etpr?éy\ggﬁ@% il %HPfﬂﬂ'?g"che‘?f gm ngﬁﬂpgreé%ol as
clainmed in any onengkesddi MiFordkdrfa@e 49cupbet PoRionddk theayseeray flbbpor surface
has a gradi ent of between approximately 1 :10 to 1:40 inclusive. WO
01/ 42592 PCT/ NZ00/sobgmotialBopmoximate\iag drycid dhe MAateeY-n any one of cl ains
43 to 50, wherein the first and second floor surfaces form adjacent and
mutual Iy exclusive portions of the waterway floor, thereby defining a
boundary bet wien thAevavermsbl andlageebmdarfyl owr ofscleiacéS to Wvemdieneib t he fir st
t1oor Surl%ace ext etng%rgd’ieonrpc;[fq eggclzjonnddaﬁgorts%r arcg?s ;[:ur])estantially at or near

a maximum gradient that maintains one or more wave

characteristics.

47. A wave pool as claimed in claim 46, wherein the one or more
15 wave characteristics include the steepness of the wave face

and/or whether a pitching or plunging or spilling wave is required.

48. A wave pool as claimed in any one of claims 43 to 47, wherein
the second floor surface is separated from the first end of the
20 waterway by a channel located across the waterway, wherein

the channel in use has a substantially constant depth.

49, A wave pool as claimed in claim 48, wherein the length of the
channel along the waterway is substantially at or near a minimum
25 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.

50. A wave pool as claimed in any one of claims 43 to 49, wherein
30 the second floor surface has a gradient of between approximately

1:10 to 1:40 inclusive.



second end of the waterway and the second floor surface extends fromthe
boundary towards the first end of the waterway and wherein the boundary
between the first and second floor surfaces is |ocated substantially

t owar dswich@/#2592st 10 end of the waterway rel ative to thePEEREAUORHY of t he
wat erway. 52. A wave pool as clainmedsgn any one of clainms 43 to 51,
wherein the second floor surface has a gradient at |east tw ce the
gradient of the first floor surface. 15 53. A wave pool as clained in any

one of clai ng 43 AQuik pd¥Iak @idimed tEally 86k 8NLiafhis BB&oIRE QkkrEio0r surface
slope is at least four tinmes the gradient of the first floor surface. 20

54. A wave pool adedirai anshis¢aendilpopaerfegesciorn meiaggnt anggutupibrein t he
second end of the : i Lve«rjise in the floor
Vﬁm}fc e BartibRs QF{He'\&Qte*P\X/ag 5@?9%8&% a%ﬂHn%tae .

of the waterway, I'n use, creates a ter e di ng away from
the first end of hdumdast estwagnahe firgemersgkcbiyd finot hiefabieseathecsin of t he second
side wall. 25 55. A wav ool,as clained in a one of the preceding

Clai s, Swher ei n AATSY oV IEFE FRISHAIT TR AL HEEES T ¢ he wat er vay
to formthe wat erg@ynéi leA8rof ARE WS A5 thndtingBRsh M BdoRldfacer | ented to
enhance the shape and or breaking characteristics of waves produced in the

wat erway. 30 56. extoedsefrpmoine doysdarmttPuards hs fet erchotitcri bed and with
reference to t h%%?\?/gv%ﬂﬁ'\/ﬂ%rgiﬁac% rEBgﬁndary between the first and

second floor surfaces is located substantially towards the first

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

2. A wave pool as claimed in any one of claims 43 to 51, wherein
the second floor surface has a gradient at least twice the
gradient of the first floor surface.

15

53. A wave pool as claimed in any one of claims 43 to 51, wherein

the gradient of the second floor surface slope is at least four

times the gradient of the first floor surface.

20 b4, A wave pool as claimed in any one of claims 36 to 53, wherein
the 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.

25 55. A wave pool as claimed in any one of the preceding claims,
wherein one or more artificial reefs are 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 56. A wave pool substantially as herein described and with reference

to the accompanying drawings.



