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Control ling Wave Characteristics Technical Field The presen& NBVediloon

rel ates to apparatus and nmethods for controlling wave characteristics. In
particul ar wdakpefdgs exclusively, the pyesent invention reﬂ@ffﬁﬁmk@n? wave
pool s for generating and propagating surfing waves and a netho or
controlling characteristics of surfing waves. Background to the Invention
Wave pools are a relatively recent devel opnent in water recreation that
provide a n laged r VRICHH, ' nd ot her
peopl e who rgﬁepragé%es %éﬁgéargfggﬁtgéﬂrq@ewégal Ity r%ﬁ?ﬁgt%geri ence
Is often dictated by the characteristics of the waves, the nunber of waves
utilised and the variety of waves. Simlarly, the characteristics of surf
waves at a_beach often dictate the quality of the recreational experience.
Char act er i Bachnical higlds that are i nportant as influencing the experience of
the rider include the way that the wave breaks, peel angle and wave surfing
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nodi ficati %&nggaﬁg@ves, or at least to provide the public with a useful
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al ter nat i Ve r'ther objects of the present invention nmay becone apparent

fromthe follow ng . description. Summary of the Invention According to one

aspect of the, present,i ver]tion .there is provided a floor for a body of

wat er théﬁt&ﬂ@éﬂwﬁﬂortion for location on or within a fixed
fl oor of the body of 25 water, an upper surface opposing said base portion
and means to adyaveoplsarsa siltively rg@ngdaypbﬂme@tdm waltek racsealion What providaiad fi xed

floor or %ﬁ&oﬁﬁélkh%ﬂvéd&:r@@b&h for 5Umig erflhisRists £ il p%%léwfﬁ?éd&ﬂg wllbg£ction
transverse to the first direction. -~ 2 NOV. ,}[riJ5 03/ 09246
PCTI NzH3/ dotregreation. The quality of the experience is often dictated by the characteristics of the

waves, the number of waves utilised and the variety of waves, Similarly, the characteristics

of surf waves at a beach often dictate the quality of the recreational experience.

Characteristics of waves that are important as influencing the experience of the rider
inciude the way that the wave breaks, peel angle and wave surfing speed. Different riders
15 may require different wave characteristics depending on their experience, skill level and
preferences.

It is an object of the present invention to provide a floor for body of water, a wave pool
and/or a method of controlling wave characteristics that allows controlled modification of
waves, or at least to provide the public with a useful aiternative.

20 Further objects of the present invention may become apparent from the following
description.

Summary of the Invention

According to one aspect of the present invention, there is provided a floor for a body of
water, the floor including a base portion for location on or within a fixed floor of the body of
25  water, an upper surface opposing said base portion and means to adjust the slope of said
upper surface relative to said fixed floor or base portion in both a first direction and in a '
second direction transverse to the first direction.




2 Preferably, the second direction is substantially parallel to an expected
direction of travel of waves over said upper surface. Preferably, t he upper
surface is forned by a plurality of segnents and the neans o ey W§05 t he

sl ope of said upper surface is operable to adjust the slope al ong one or
both of Sweabdsisor st and second directions for portions gfrmzZasndsprer
surface by changing the relative height of said segnents. Preferably, the
upper surface is forned by a grid of plates having a square or triangular
shape. Preferably, each segnent is link&d to adjacent segnents by a pivotal
| i nkage, 10 Pref.erabl t he gperation of the neans to adjust, the s|ope of
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i s progr atraes of @avsrivecdaidaipdr styes. t o adj ust the slope of said upper
surface to provide a selected floor profile froma plurality of
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Pr efergbl 2&[9{% Régglg?g%crc’ﬂ? gt%ggés%g rg astic @Hgﬁﬁur@%%)gfﬁﬁ‘fgg‘??%%ﬁ? surface,
wher ei n t heighigfgaidiseg®Baiat conforms to the shape of the upper surface. 20
Preferably, the elastic sheet is formed by or covers an inpact-absorbing

material . Prpfféraliy the UpRr BidPfle iS1FMEFSy 4 HGd SiRfiedhdViRta squatd GHididdgular

material. Preferably, water can travel through the upper surface and the
fl oor incf walls bel ow the upper surface that conpartnentalise the area
bel ow t he upper surface.. According to another aspect of the present

i nvention, thEreferablypraoh selpderd isinked {ocajacaft segabntd bpg plvoldl trikagas descri bed
in the i medi ately precedi ng paragraphs. Preferably, the wave pool includes
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controlled by a controller and wherein the controller is programmed to control said means to

adjust the slope of said upper surface to provide a selected floor profile from a plurality of
predetermined floor profiles.

Preferably, each segment has a density less than water.

15 Preferably, the means to adjust the slope of said upper surface is operable to create
local variations in the slope of the floor by adjusting the height of individual segments or
groups of segments.

Preferably, the floor includes an elastic sheet covering said upper surface, wherein the
elastic sheet conforms to the shape of the upper surface.

20 Preferably, the elastic sheet is formed by or covers an impact-absorbing material.
Preferabiy, the upper surface includes a heat insulating material.

Preferably, water can trave! through the upper surface and the floor inciudes walls
below the upper surface that compartmentalise the area below the upper surface.,

According to another aspect of the present invention, there is provided a wave pool
25  including a floor as described in the immediétely preceding paragraphs.

Preferably, the wave pool includes side walls able to be oriented so as to converge in
the direction of travel of waves within the wave poo).



Preferably, the wave pool includes neans to adjust the rate of convergence
of the side walls. Preferably, the neans to adjust the sl oﬁeZq‘iU‘véaZﬁBupper
surface and the neans to adjust the rate of convergence of the side walls

are both qpghahgeunder the control of a 5 controller, %Tﬁ‘ﬁ%ﬁﬁ%l er

including in nenory a nunber of pre-set conflguratlons fort oor and
side walls. Preferably, the wave pool includes a wave generator operable to
generate waves that travel over the flypor, wherein the wave generator is
controllable to generate varying wave sizes. 10 According to another aspect
of the presenPrefamgtintheowave prsk ivclidespneansdeddjestithe ratef ofgantesgenseiof thblsiglef or
assenbly tauf orma floor of a body of water, the kit of parts including a
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control | abhesidndamsherein the kit of, parts may further include a controller
to remotely control the adjusting means. Accor di ng to anot her aspect of the

present inven ol l.in e
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transverse to the first direction and adjusting the slope of said upper
surface along said first and second directions as required to effect
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di r ectiison dipéctibn assveck tovhedisst idiredtibe. wave pool and adjusting the rate of
convergence of the side walls as required to effect particul ar wave

Preferably, in the kit of parts, the adjusting means is automatically operable and
remotely controllable and wherein the kit of parts may further include a controller to remotely
control the adjusting means.

According to another aspect of the present invention, there is provided a method of
20  controlling wave characteristics in a body of water, the method including providing a floor for
the body of water that has an upper surface that is controllably variable in slope in both a first
direction and a secand direction transverse to the first direction and adjusting the slope of
said upper surface along said first and second directions as required to effect particular wave’
characteristics.

25 Preferably, the method includes effecting particular wave characteristics by identifying
a required slope substantially along the expected direction of travel of waves over the floor
and substantially transverse to the expected direction of travel of waves over the floor and
adjusting the slope of said upper surface to achieve the identified slopes.

Preferably, the body of water is a wave pool and the methed includes providing
30 moveable side walls that converge in the direction of travel of waves in the wave pool and
adjusting the rate of convergence of the side walls as required to effect particular wave
characteristics.
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the floor is constructed froma grid of controllably novable floor segments
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15 Preferably, the floor is constructed from a grid of contrellably movable floor segments
and the means to adjust the slope of said upper surface is operable to adjust the relative
height of the floor segments to create local variations in slope in the pool floor.

According to another aspect of the present invention, there is provided a method of
controiling wave characteristics in a body of water, the methed including providing a floor for
20 the body of water that has an upper surface that is controllably variable in slope in at ieast a
first direction having a substantial transverse component to the direction of travel of waves in
the body of water and adjusting the slope of said upper surface in said first direction as
required to effect particular wave characteristics.

Preferably, the body of water is a wave pool and the methed includes providing
75 moveable side walls that converge in the direction of trave! of waves in the wave pool and
adjusting the rate of convergence of the sids walls as required to effect particular wave
characteristics.

Preferably, the floor is construsted from a grid of 6ontroilably movable floor segments
and the methaod further includes adjusting the relative height of the floor segments to create
30 local variations in slope in the pool floor to effect a change in wave characteristics proximate

the local variations in slope in the pool floor.
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Shows a schematic and view representation of the wave pool of 10 Figures 1
and 2. Mdes for Carr |ng O.It the Invention The present invention relates to
a vari abl Briebbe ‘é for use in controlling characteristics
of waves travelling thr ough the body of water. The invention nay have
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hereby incorporated herei where appropriate. The present invention may have
application 20 to allowng for increased control over the wave
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i npl enentation of the present invention in a wave pool, the present

i nvention may al so have appl | cat | on to controlling wave characteristics
appr oachi s ng to the acconpanyi ng draw ngs,

I n which .

The present invention reletes to a variable floor for a body of water for use in
controlling characteristics of waves travelling through the body of water. The invention may
have particular application to wave pools. Variations of the overall slope of the variable fioor

15  in the direction of travel of waves and in the direction transverse to the direction of travel of
waves may be achieved and may be particularly useful to control wave characteristics.

The present invention may be used to provide a wave pool as described in the
specification of international patent publication no. WO 01/42592, the contents of which are
hereby incorporated herein where appropriate. The present invention may have application

" 20 to allowing for increased control over the wave charagteristics over the pool described in
WO 01/42582. Although the following description has been given primarily in relation to the
implementation of the present invention in a wave pool, the present invention may also have
application to controlling wave characteristics approaching a sea or a lake shore.

Referring to the accompanying drawings, in which like numbered references are used
25 toreferto like components unless specifically stated otherwise, schematic representations of
a wave pool, generally referenced by arrow 100 are shown. The wave pool 100 includes two
end walls 101 and 102 and two side walls 103 and 104. Waves are generated by a wave
generator 105 at end wall 101 and travel along the wave pool 100 in the direction indicated
by arrow W. The side walls 103, 104 may converge towards end 102.



25 to refer to like conponents unless specifically stated ot herw se,
schematic representations of a wave pool, generally refere(rFﬁg]Vogu row 100
are shown. The wave pool 100 includes two end walls 101 an

side wal | sy4@Foam@d 104. Waves are generated by a wave geegndhfoeiPS at end
wal | 101 and travel along the wave pool 100 in the direction indicated by

arrow W The side walls 103, 104 may converge towards end 1.02. 2 NOV 20G6
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Above the fixed floor 106 is |ocated a variable floor, generally referenced
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erther nmanual or au

of neans tomatlic such as through the use of threaded
sections, bolted sections with nulti positions, or hydraulics on the unit
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variable floor 1 provid 15 flat-fl oored wave However, the
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accomodat e the profile. The operation of each leg 3 may be automatic and

control let®®y a controller 4 through a suitable comunication neans 5,
allowing renote control of the legs 3. The autonmatic 20 operation may
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accommodate the profile.

The operation of each leg 3 may be autornatic and controlled by a controller 4 through

a suitable communication means 5, allowing remote control of the legs 3. The automatic

20  operation may achieved, for example, through hydraulics or by an electric motor to tumn a
shaft of the legs 3 about a threaded section, in which case the communication means 5 may
be electrical wires or optical cables. The controller 4, which may be microprocessor or
microcontrofler based, may have a number of predefermined configurations for the legs 3 in
memory so that a user can select one of the configurations to provide a specific profile of the

25  variable floor 1. If the floor is used in a wave pool, the configurations may advantageously
be selected to define a substantially constant volume within the pool, avoiding the need to
evacuate or add water for each change in configuration and therefore more readily allowing
configuration changes.

For safety reasons, the variable floor 1 may be covered by a soft “impact” bag 6,
30 which could be made of a number of different materials. The material selected for use in
covering the floor shauld absorb impact forces agéinst it and be sufliciently flexible to
conform to the shape of the upper surface 1. Those experienced in the relevant arts will
know that there are many materials that would be suitable for this purpose.
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and across
the wave pool 100. The variable floor 1 may rise along the direction of travel, W of the

20 waves. The overall rate of the rise may be controlled by varying the length of legs 3. This
variation in the slope along the wave pool 100 is represented by arrow A in Figure 2. In
addition the variable floor is configurable to have an overall slope across the wave pool 100.
In the accompanying Figures the slope across the pool is shown as zero, but by changing
the length of the legs 3, the variable floor may have any reasonably required slope across

25  the pool in either direction, as indicated by arrow B in Figure 3.

The gradients of the variable floor 1 may vary from horizontal to up to about 11, In
any direction in the pool. The variable floor 1 may cover the whole pool 100 or just a section
to create a local wave breaking character that is exceptional.

Typicall:;:. the variable floor 1 will rise in the direction along the pool so as to create
30  wave shoaling and eventual breaking. The variable floor 1 will rise across the pool to create
refraction and depth differences so that the waves break in a peeling fashion. Thatis, one
section of the wave breaks much sooner (on the shallow side) than other sections and this
continues down the pool. By this method, a surfer is presented simultaneously with a broken
and unbroken wave face, allowing the surfer to perform manoceuvres and to "surf the




the wave pool 100. The variable floor 1 may rise along the direction of
travel, Wof the 20 waves. The overall rate of the rise my b2 ¥pwt2ph! ed by
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a smoother upper surface.

In another embodiment, the variable floor may be formed from a plurality of fioating
segments, made of an impermeable substance, for example a suitable plastics material and
20 filled with buoyant material, for example foam. The segments would be joined with loose
brackets at their corners to create a continuous carpet of floating units to make a floor. The
segments in this embodiment may be triangular in shape, although other shapes may be
uséd if required. The plastic units may be covered on their upper surface by an impact-
absorbing materiat for safety. The floor may assist to insufate the pool from heat losses.

25 To control the underwater leve! of the variable floor having floating units, there may
be a series of cables (instead of legs 3) that join to the corners of the segments. These
would go vertically to the fixed pool floor 106 and then through a series of puileys out through
the pool wall and up into a controlling room. In this embodiment, the communication means
5 is the cables. Each cable would be placed on a winch which wouid be, in turn, controlled

30 by a stepper motor. Such a motor can be controlied by a computer while the stepper counts
the number of rotations of the winch. By calibration of the winch and wire lengths, accurate
movements of the pool floor can be made by forward or reverse rotations of the winch. The



further stability to the structure against the force of the waves. Wth
joined plates, only selected plates may have a leg 3 atta,C‘h@qa]{}VHBgl]g)rackets
and plates would then span the is height distance between adjacent legs 3.

As st ated wahspsaabove, the plates may be pivotally engagghoQodobei I
corresponding leg 3 to assist in spanning the gap between | egs and provide

a snoot her upper surface, In another enbodi nent, the variable floor may be
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suitable material such as rubber of sufficient thickness was used. The particular material

selected for the stretchable membrane 9 will typically represent a trade-off between

robustness and resilience/elasticity. The stretichable membrane 9 may be attached to the

20 floor or walls of the wave pool 100 at the edges, and then stretched into a shape required for
the reef by bucyant objects or legs under the stretch material.

The variable floor 1 may fill the pool below its upper surface, in order to
compartmentalise the water under the floor and minimise the leakage from under the floor
while the waves are breaking. This would add stability to the floor overall, using the

25 underlying layer of water like a sponge to damp out floor movements due to the passage and
breaking of waves in the upper layer of water above the floor. Each segment of each group
of segments may have a skirt depending down from its periphery to the base of the wave
pool, thereby creating a compartment below that segment or group of segments. An
example of a skirt 8 is shown in Figure 3.

30 The floor profiles may be pre-determined using numerical modeiling software that
simulates the wave transformation in the pool. Alternatively, the shapes could be set to
create particular types of breaking wave intensities, perhaps determined by studies on
natural sea beds that are world-class surfing wave sites. However, as indicated herein
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the fl oor acr o e pool .
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havi ng vangd, Rgd eleanseigeherator 665 aeaeeorbvidify s@@ral degrees of freedom in designing
a particular poo! and allowing the pool to be changed to generate a wide range of wave

types.

20 The variable floor may be located adjacent a shore to enable control of characteristics
of waves approaching the shore. 1t is anticipated that the embodiment with floating
segments in particular could be used in an ocean or lake on a rock reef or artificial created
solid substrate. The rocks/firm substrate provides stability to the variable floor. The variable
floor may thus be used to create a varying shape reef,

25 The variable floor 1 may be provided with a custom-made pool or fitted to an existing
paol. Plates for collectively defining an upper surface of the wave pool floor, together with
adjusting means to locate and adjust the height of the plates relative to the fixed floor may be
provided in combination for fitting onto the base of an existing pool. Cabling arrangements
and a controller may also be provided to allow remote control of the pool floor, side walls and

30  wave generator as required.

Where in the foregoing description reference has been made to specific components
or integers of the invention having known equivalents then such equivalents are herein
incorporated as if individualiy set forth.



In addition to controlling the profile of the variable floor 1, the side
wall's 103 and 104 5 may also be adjusted. As stated herein alo|gy P si de
wal s may converge in the direction of travel of waves, W The rate of
convergen adj usted by noving one or both of th s 103,
104, as in |ca¥%%&%y arrows Cand Din Figure 3. The S|dqwﬁhﬁﬁy é% 104
may optionally be able to be oriented so as to be parallel if required. The
side walls 103, 104 nmay rotate about ajjsubstantially central axis in order
to maintain a substantially constant pool to volune. A seal wll also need
to be provi dedAliaugbdhis tnkentioninas begn deseribeddpy wex|of sxammie apdwilhtpfergRgelte.  The
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particul appentRdearsict eri stics adjacent those portions. The size of waves
produced by the wave generator 105 may al so be controlled and a 15 suitable
controller may be provided to control any one or conbination of the profile
and overall slope of the variable floor 1, the rate of convergence and
profile of the side walls 103, 104, and the wave generator 105, thereby
provi di ng several degrees of freedomin designing a particular pool and

al l owi ng the pool to be changed to generate a wi de range of wave types. 20
The variable floor nay be | ocated adjacent a shore to enable control of
characteristics of waves approaching the shore. It is anticipated that the
enbodi nent with floating segnents in particular could be used in an ocean
or lake on a rock reef or artificial created solid substrate. The
rocks/fine substrate provides stability to the variable floor. The variabl e
floor may thus be used to create a varying shape reef, 25 The variable floor
| may be provided with a custom nmade pool or fitted to an existing pool.
Plates for collectively defining an upper surface of the wave pool floor,
together with adjusting nmeans to |ocate and adjust the height of the plates
relative to the fixed floor may be provided in conbination for fitting onto
the base of an existing pool. Cabling arrangenents and a controller my

al so be provided to allow renote control of the pool floor, side walls and
30 wave generator as required. Wiere in the foregoing description reference
has been made to specific conponents or integers of the invention having
known equi val ents then such equivalents are herein incorporated as if
individually set forth. 2 NOV 26U6




WD 03/ 092460 PCT/ NZ03100079: - At hough this invention has. been described by. =

way of exanple and with reference to possiblé enbodinents thereof, it is to
be understood that nodifications or inprizvenents nmay be nade thereto

wi t hout departing fromthe scope of the invention as defined in the appended
claims. 12 2 NOV 2006 Clains: 1. A floor for a body of watér? NB¥ 200gor

I ncl udi ng a base portion for location on or wwthin a fixed floor of the
body of water, an upper surface opposing said base portion and neans to

adj ust thgkﬁh%pe of said upper surface relative to said fixed floor or base
5 portionTin both a first direction and in a second direction transverse to
the first direction, wherein the upper surface of the floor is held in

posi tion, 1i n Adlecr fleyakogy afwatet. jhefioor insiusing 2 baserppriqruion ipcation erpekwithin ar ce.
2. The floor | i | : . 3. The
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the relative segnents. 15 5. The floor of claim4, wherein
t he upper surface is formed by a grid of plates having a square or

tri angul a2. shépeilod of Thim fl wbereinfheclpaiam foror isa kiayassy fabeer ei n each segnent
Is linked to adj acent segnents by a pivotal |inkage. 7. The floor of any
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upper surface to provide a selected floor profile froma plurality of
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segments and the means to adjust the slope of said upper surface is operable to adjust
ihe slope along one or both of said first and second directions for portions of the upper

surface by changing the relative height of said segmenis.

15 5.  The floor of claim 4, wherein the upper surface is formed by a grid of plaies having a
square or triangular shape.

6.  The floor of claim 4 or claim 5, wherein each segment is linked to adjacent segments
by a pivotal linkage.

- 7. The floor of any one of claims 4 to 6, wherein the operation of the means to adjust the
20 slope of said upper surface is controlied by a controlier and wherein the controller is
programmed to control said means to adjust the siope of said upper surface to provide
a selected floor profile from a plurality of predetermined floor profiles.

B.  The floor of any one of claims 4 io 7, wherein each segment has a density less than
wafer.

25 8. The floor of any one of claims 4 to 8, wherein the means to adjust the slope of said
upper surface is operable to create local variations in the slope of the fioor by adjusting

the height of individual segmenis or groups of segments.

10. The floor of any one of claims 1 o 9 including an elastic sheet covering said upper
surface, wherein the elastic sheet conforms to the shape of the upper surface.



25 6. The floor of any one of clains.4 to-8, wherein the means to adjust: the.
.Slope of said wupper surface is operable to create |local variations in the

sl ope of the floor by adjusting the heiight of individual segnments or groups
of segnents. 10. The floor of any one of clainms 1 to 9 includin an el astic
sheet covering said upper surface, wherein the elastic sheet ™ R%O

t he shape of the upper surface. 13 2 NOV 2006 11. The fl oor of clalm
wherein the elastic sheet is formed by or covers an inpact absorbing

mat eri al . 11.2. TRdodr lobclainof 0, amersin ¢hendlasticainest id farmeli by oMaevers anfifigadgpper
surface includes a hea%. Lnsulating material. 13. 5 The floor of any one of
claims 1 to 1PSO[E BARhe f1oor includes walls bel ow the upper surface

t hat conpartnentallse the area bel ow the upper surface. 14. A wave pool

i ncl udi ng1a fomJﬁlooas:f @rhyecbrlmﬁf damanto amewisdreialthe oppet sufadsdincllBes 4 heatwave pool
of claim 14 |ncI e walls able to be oriented so as to converge in
the direction” ﬂﬁ f waves within the wave pool. 10 16. The wave poo
of claim 15, |nclud|ng means to adjust the rate of convergence of the side
vv]al | s. 5d1713 Trrmem}ce opag) orgef ofﬁi@hgn 16 12 Wiakgdreinnhd ﬂﬁ)rmﬁﬂtﬁt&st\*]ghﬂé@bld)&ﬁhé eped ]gpe
of said upper_sur and_t he s to a t the rate of convergence o

the side wal I'¥ %PWB%P%P%%%B?IHW qq?f{é” rHAPST sg#acg controller, the
controller |nclud|ng in menory a nunber of pre-set 15 conflguratlons for the

floor andisi deweasé beol iddudinde Tveva divkd if amnanedieidmsaltailgs 14 to 17,
I ncl udi ng a wave generator operable to generate waves that travel over the

roor einn the vvav ner .S contraqll le to erat var vvave
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-body of water that has an upper surface that 1is held in position, in use,

by a plurglity of cabl cli aj.nst an upward force,. wherein upper
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second directdiggwallsansverse to the first direction such that the slope of
either of said first

17. The wave pool of claim 18, wherein the means to adjust the slope of said upper surface
and the means to adjust the rate of convergence of the side walls are both operable
under the control of a controller, the controlier including in memory a number of pre-set

15 corfigurations for the floor and side walls.

18. The wave pool of any one of claims 14 to 17, including a wave generator o_perabie to
generate waves that fravel over the floor, wherein the wave generator is controllable to

generate varying wave sizes.

19. A method of controlling characteristics of waves travelling through a body of water, the
20 method including providing a floor for the body of water that has an upper surface that
{s held in position, in use, by a plurality of cables acting against an upward force,
wherein the upper surface is controllably variable in slope in both & first direction and a
second direction transverse to the first direction such that the slope of either of said first
and second directions can be adjusted independently of the slope in the cther said
25 direction, the method further including the step of adjusting the siope of said upper
surface along said first and second directions as required to effect particular wave

characteristics.
20. The method of claim 19 wherein the upward force is a buoyancy force.

21. The method of claim 19 or 20 including effecting particular wave characteristics by
30 identifying a required slope subst'a'ntially along the expected direction of travel of waves



and second directions can be adjusted independently-of the slope-in the -
ot her said 25 direction, the method further including the step of adjusting
the sl ope of said upper surface along ddid first and second directions as
required to effect particular wave characteristics. 20. The neé% 8VoRBOS ai m
19 wherein the upward force is a buoyancy force. 21. The nethod of claim19
or 20 including effecting particular wave characteristics by 30 identifying
a required slope substantially along the expected direction of travel of
waves 14 2NO@Aofhe floveand higdhstdntially trangdverab & thetaxpbdtyd tiraution ef Bavdl of whees
expected directign. of travel of waves ver the fl.oor, and adjusti t.he
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met hod of cl alopet9, 20 or 21, wherein the body of water is a wave pool and
the 5 nethod includes providing noveabl e side walls that converge in the
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change in wave characteristics proxinmate the local variations in slope in
the pool_flaqgr. 24. The met hqd, of e of .clai 19 to, 23, .further
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havi ng a substanptial conponent transverse to the direction of travel of

waves wi t hi n ROREQREve pool, wherein the upper surface of the floor D 20 is
held in position, in use, by a plurality of cables acting agai nst an upward

force. 264, ThnewAMBo®BPANYIneCdf2idime 99 k123, Yahtheg inBR)dRaPbreviding @djetrhentabl e to

be oriented so as to converge in the direction of travel of waves in the

wave pool andneang{er the URagrafaps ihat s autpraaticalbnang remtely genttaiableiane wal | s.

15 - controlling the adjustment means by a controller having a number of predetermined
floor profiles stored in a memory.

25. A wave pool including a floor having an upper surface and means to adjust the slope of
said upper surface in a direction having a substaniial component transverse io the
direction of travel of waves within the wave pool, wherein the upper surface of ihe floor

20 is held in position, in use, by a plurality of cables acting against an upward force.

28. The wave pool of claim 25 including moveable side walls able to be oriented so as o
converge in the direction of travel of waves in the wave pool and means to adjust the
rate of convergence of the side walls. '

27. The wave pool of claim 25 or claim 26, wherein the floor is constructed from a grid of
25 controliably movable floor segments and the means to adjust the slope of said upper
surface is operable to adjust the relative height of the floor segments to create local

variations in slope in the pool floor.

28. A method of controlling wave characteristics in a body of water, the method including
providing a floor for the body of water that has an upper surface that is controilably
30 variable in slope in at least a first direction having a substantial transverse component
to the direction of travel of waves in the body of water, wherein the upper surface of the

floor is held in position, in use, by a plurality of cables acting against an upward force,



- 27. .The wave pool of claim25 or claim26, wherein the floor is constructed
froma grid of 25 controllably novable floor segnents and the neans to
-adj ust the slope of said upper surface is operable to adjust the relative
hei ght of the floor segnents to create |18cal variations in slope in the
pool floor. 28. A nethod of controlling wave characteristics imZ2a|{pdy §f
wat er, the nmethod including providing a floor for the body of water that
has an upper surface that is controllably 30 variable in slope in at |east a
first direction having a substantial transverse conponent to the direction
of travel of thatnethadingluding teyster ofadiusting thecslepanofissisl upnee sutacefimesaiddifstt he
floor is hel dgl.ps J L Q0 4 r.aki of ..cabl es acting agai nst
an upwar d foﬁhgzﬂg&'%%;e%dz%%gé éﬁag@é&éét?r@gﬂicﬁéﬂagén%csf he step of adjusting
the sl ope of said upper surface in said first direction as required to

ef fect pad®i cilieanetihay of Qe 2& wéersin theshody®f weles imewavel podl aoH henmethiodwher ei n
t he body of i ; ' i AoV o eabl e
side walls tklla ﬁt{:eos v%ﬁ%}é\@ﬁ?\’? %ﬁe?é aﬁgg%%‘lgg}lﬁgpﬁ%?%e\/@ﬂﬁép 9%‘\5@50?%%&!' 99‘{\{ e wave
pool &nd adj ursthengavehmot andadjfistigrive raje nteonvéraehee sf the sidelwalls as remdredted to

effect parti Cé#e@t;gfa%\ﬁ?qrg}ﬁ"é%ﬁ%r%éefié%c%?' 30. The nethod of claim28 or claim
€ 100

29, wherein t construc roma grid of controllably novabl e
fl oor segnents and the nethod further includes adjusting the relative height
of the fl3for Begnethod of daior Z8oreclaimczl, wharsirathedlosr isrcosbtoméed fnorh Regrigdad! | oor

10 to effect e in e _char CiSL ,oxi.nat e, the | | variations
in slope int 8{?&%@ Im?\fagx;é?ﬁlo%%&ﬂg&% %8?%#eo&‘gtgggg@w%gfnc\lﬁg?g?d@%@gtﬁﬁti ally

as herei n deselatileeikighttofi theefoer segreents td dreatedowd wgréEtipna i do@ih tigspod AcorA wave
pool substantially _as _herein described . with reference to.the acconpanyi ng
2 e e a3k 4RGP SRR Sl R ee R dbEs FTAOER TG S
wat er subst amobbildoy. as herein described with reference to the acconpanying
drawi ngs. 20

31. A floor for a body of water substantially as herein described with reference to the

accompanying drawings.

32. A wave pool substantially as herein described with reference to the accompanying

15 drawings.

33. A method of controfing wave characteristics in a body of water substantially as herein

described with reference to the accompanying drawings.

\_/

20



