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GREENBERG TRAURIG, LLP

J. Rick Taché (CA Bar No. 195100)
(tacher@gtlaw.com)

Shaun A. Hoting (CA Bar No. 260656)
(hotings@gtlaw.com)

Erikson C. Squier (CA Bar No. 275274)
(squiere@gtlaw.com)

3161 Michelson Drive, Suite 1000

Irvine, California 92612

Telephone: (949) 732-6500

Facsimile: (949) 732-6501

Attorneys for Plaintiffs:
FlowRider Surf, Ltd.
Surf Waves Ltd.

UNITED STATES DISTRICT COURT
FOR THE SOUTHERN DISTRICT OF CALIFORNIA

FLOWRIDER SURF, LTD., a Canadian

corporation and
SURF WAVES, LTD., a company
incorporated in the United Kingdom,

Plaintiffs,
VS.

PACIFIC SURF DESIGNS, INC., a
Delaware corporation;

Defendant.

CASE NO. "5CV1879AJB BLM

COMPLAINT FOR DAMAGES AND
INJUNCTIVE RELIEF

Patent Infringement of U.S. Patent Nos.
6,491,589 and 8,088,016

DEMAND FOR JURY TRIAL
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Plaintiffs FlowRider Surf, Ltd. (“FlowRider”) and Surf Waves, Ltd. (“Surf]
Waves”) (collectively, “Plaintiffs”) complain and allege as follows against Defendant
Pacific Surf Designs (“PSD” or “Defendant”):

NATURE OF ACTION

1. This is an action for patent infringement arising under the patent laws of the
United States, 35 U.S.C. § 1 ef seq. Plaintiffs seek damages, attorneys' fees, costs, pre-
judgment and post-judgment interest, and preliminary and permanent injunctive relief.

THE PARTIES

2. Plaintiff FlowRider is a Canadian corporation with a principal place of]
business at 6700 McMillan Way, Richmond, British Columbia, Canada, V6W 1J7.

3. Plaintiff Surf Waves is a company incorporated and registered in the United
Kingdom with company number SC422732, whose registered office is at 16 Gordon
Street, Glasgow, Scotland G1 3PT.

4. Plaintiffs are informed and believe that PSD is a Delaware corporation with
a principal place of business at 3266 Via Bartolo, San Diego, California 92111.

JURISDICTION & VENUE

5. This Court has subject matter jurisdiction over this case pursuant to 35
U.S.C. § 271, and 28 U.S.C. §§ 1331 and 1338(a).

6. In the alternative, this Court has subject matter jurisdiction over this case
under 28 U.S.C. § 1332 because there is diversity among the parties and the amount in
controversy, without interests and costs, exceeds $75,000.

7. This Court has personal jurisdiction over PSD because: (a) PSD’s principal
place of business is in this District; (b) PSD transacts business in and maintains
continuous and systematic contacts with this District and the State of California; and (c)
PSD has committed acts of patent infringement complained of herein and/or contributed
to or induced those acts of patent infringement by others in this District and elsewhere in

California and the United States.
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8. Venue is proper in the United States District Court for the Southern District
of California under 28 U.S.C. §§ 1391(b), 1391(c), and 1400(b).
FACTUAL ALLEGATIONS
BACKGROUND OF THE PATENTS-IN-SUIT

9. Plaintiff FlowRider is the exclusive worldwide licensee of United States
Patent No. 6,491,589 (the “’589 Patent”), entitled “Mobile Water Ride Having Sluice
Slide-Over Cover” and issued on December 10, 2002.

10.  Although the invention set forth in the *589 Patent is best described by its
claims, the 589 Patent is generally directed to a simulated wave water ride attraction
having one or more water covers for ensuring the safety of riders and lowering the risk of]
injury or interference with ride operation. A true and correct copy of the 589 Patent is
attached hereto as Exhibit 1.

11.  On January 31, 2014, Plaintiff FlowRider acquired a license to all rights in
the 589 Patent from Surf Park PTE, LTD., together with the other intellectual property
rights for the underlying technology though an Intellectual Property License Agreement
(“Agreement”). Under the terms of the Agreement, Plaintiff FlowRider is the exclusive
worldwide licensee of the ’589 and has the right to enforce the intellectual property
rights, including bringing actions for past patent infringement regarding the intellectual
property. Accordingly, Plaintiff FlowRider has standing to sue for infringement of the
’589 Patent.

12.  Plaintiff Surf Waves is the owner of United States Patent No. 8,088,016 (the
“’016 Patent”), entitled “Half-Pipe Water Ride” and issued on January 3, 2012.

13.  Although the invention set forth in the 016 Patent is best described by its
claims, the 016 Patent is generally directed to a half-pipe water ride including a
substantially flat middle section, a first curved sidewall, and a second curved sidewall
opposite to the first curved sidewall. A true and correct copy of the 016 Patent is
attached hereto as Exhibit 2.

14.  On April 26, 2012, Douglas Murphy, the inventor of the 016 Patent, signed
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full ownership of the 016 Patent to Murphys Waves 2012 Ltd., which subsequently
changed its name to Surf Waves, Ltd., the plaintiff in this case. Under the terms of the
assignment, Plaintiff Surf Waves has the right to enforce the intellectual property rights,
including bringing actions for past patent infringement regarding the intellectual
property. Accordingly, Plaintiff Surf Waves has standing to sue for infringement of the
’016 Patent.

DEFENDANT’S INFRINGING ACTIVITIES

15. PSD’s publicly-available webpage (http://www.pacificsurfdesigns.com/),
Facebook webpage (https://www.facebook.com/pacificsurfdesigns#!/pacificsurfdesigns/),
Twitter webpage (https://twitter.com/pacsurfdesigns/), and Instagram webpage
(https://instagram.com/pacificsurfdesigns/) contain renderings or photos of PSD’s past
and present products. Plaintiffs are informed and believe that Defendant makes, has
made, imports, uses, offers for sale and/or sells products that infringe one or more claims
of the Patents-in-Suit, including, but not limited to “ProFlow Single” (previously known
as “The Makaha”), “ProFlow Double” (previously known as “The Makaha Double”),
“ProFlow Triple” (previously known as “The Makaha Triple”), “ProFlow Quad,”
“ProFlow Mini Single” (previously known as “The Waikiki Single”), “ProFlow Mini
Double” (previously known as “The Waikiki Double”), “ProFlow Quarterpipe,”
“ProFlow Halfpipe” (previously known as “The Off The Wall”), “Supertube,” and PSD’s
unnamed refurbishment of surfing rides (collectively, the “Accused Products™).

16. The webpage for PSD’s products “ProFlow Single,” “ProFlow Double,” and
“ProFlow Triple” is shown at http://www.pacificsurfdesigns.com/#!proflow/cac4
(previously known as “The Makaha,” “The Makaha Double,” and “The Makaha Triple™).

17.  The webpage for PSD’s products “ProFlow Mini Single” and “ProFlow
Mini Double” is shown at http://www.pacificsurfdesigns.com/#!proflow-mini/c50

(previously known as “The Waikiki Single” and “The Waikiki Double”).
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18.  The webpage for PSD’s product “ProFlow Halfpipe” is shown at
http://www.pacificsurfdesigns.com/#!proflow-halfpipe/c1c3u (previously known as “The
Off The Wall”).

19. The webpage for PSD’s product “Supertube” is shown at
http://www.pacificsurfdesigns.com/#!supertube/c1i7m.

20. The webpages for PSD’s unnamed refurbishment of surfing ride products
are shown at http://www.pacificsurfdesigns.com/#!services/clizd; http://www.flow-
services.com; http://www.pacificsurfdesigns.com/#!Design-expertise-for-Royal-
Caribbean-Cruise-Lines/c1k1d/1.

21. Plaintiffs are informed and believe that Defendant has and continues to
infringe, contributorily infringe, and/or induce infringement of one or more of the
Patents-in-Suit by knowingly and actively (1) making, having made, importing, using,
offering for sale and/or selling products that infringe one or more claims of the Patents-
in-Suit, including, but not limited to the Accused Products, (2) inducing others to do the
same, and (3) contributing to the manufacture, import, use, sale, or offer for sale of]
products that infringe one or more claims of the Patents-in-Suit.

DEFENDANT’S WILLFUL INFRINGEMENT

22.  The ’589 Patent is issued by the United States Patent and Trademark Office.
As an issued patent, the *589 Patent has a presumption of validity per 35 U.S.C. § 282.

23.  The ’016 Patent is issued by the United States Patent and Trademark Office.
As an issued patent, the *016 Patent has a presumption of validity per 35 U.S.C. § 282.

24.  Upon information and belief, the 589 Patent includes 57 total claims, at
least one of these claims objectively having all of its limitations met by at least one of the
Accused Products and thus infringing the *589 Patent.

25. Upon information and belief, the 016 Patent includes 20 total claims, at
least one of these claims objectively having all of its limitations met by at least one of the

Accused Products and thus infringing the 016 Patent.
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26.  Upon information and belief, Richard Alleshouse, a founder of PSD, was
employed by Wave Loch, Inc., at least as early as September 8, 2008 until his resignation
on July 27, 2012. Richard Alleshouse was employed as a field engineer, product
manager, and manufacturing engineering manager at various times during this
employment at Wave Loch, Inc.

27.  Upon information and belief, due to this employment, Richard Alleshouse
was aware that Wave Loch, Inc. and its affiliated entities aggressively pursued patent
protection of its inventive concepts, including the invention described by the *589 Patent.

28.  Plaintiff FlowRider and Plaintiff Surf Waves previously filed complaints
against PSD in the United States District Court for the Southern District of California on
May 1, 2014. These complaints asserted infringement by PSD of the *589 and *016
Patents. Plaintiff FlowRider and Plaintiff Surf Waves withdrew, without prejudice, this
complaint for business reasons on June 30, 2014. As such, PSD was aware of the 589
and ’016 Patents, and of their infringing activity thereto. Despite such awareness, PSD
recklessly continued to engage in their infringing activities.

FIRST CLAIM FOR RELIEF
(Infringement of the 589 Patent)

29. Plaintiffs incorporate the allegations in the preceding paragraphs as if fully
set forth herein.

30. Upon information and belief, Defendant has infringed and continues to
infringe the ’589 Patent by knowingly and actively making, having made, importing,
using, offering to sell, or selling products that infringe one or more claims of the *589
Patent, including, but not limited to, the Accused Products or components thereof that
incorporate, without license, the inventions protected by one or more claims in the *589
Patent, or by knowingly and actively inducing or contributing to the infringement of the
’589 Patent by others.

31.  Plaintiff FlowRider has complied with 35 U.S.C. § 287.

6
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32. Defendant’s infringing conduct will continue unless enjoined by this Court.

33.  As a direct and proximate result of Defendant’s infringing activities,
Plaintiff FlowRider has suffered, and will continue to suffer, irreparable injury.

34.  On information and belief, despite an objectively high likelihood that their
actions constituted infringement of the 589 Patent, Defendant has infringed and
continues to infringe the *589 Patent with subjective recklessness. Thus, Defendant has
willfully infringed the *589 Patent.

SECOND CLAIM FOR RELIEF
(Infringement of the 016 Patent)

35.  Plaintiffs incorporate the allegations in the preceding paragraphs as if fully
set forth herein.

36.  Upon information and belief, Defendant has infringed and continues to
infringe the *016 Patent by knowingly and actively making, having made, importing,
using, offering to sell, or selling products that infringe one or more claims of the 016
Patent, including, but not limited to, the ProFlow Halfpipe, Supertube, or components
thereof that incorporate, without license, the inventions protected by one or more claims
in the 016 Patent, or by knowingly and actively inducing or contributing to the
infringement of the 016 Patent by others.

37.  Plaintiff Surf Waves has complied with 35 U.S.C. § 287.

38.  Defendant’s infringing conduct will continue unless enjoined by this Court.

39. Asadirect and proximate result of Defendant’s infringing activities,
Plaintiff Surf Waves has suffered, and will continue to suffer, irreparable injury.

40. On information and belief, despite an objectively high likelihood that their
actions constituted infringement of the 016 Patent, Defendant has infringed and
continues to infringe the 016 Patent with subjective recklessness. Thus, Defendant has

willfully infringed the 016 Patent.
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PRAYER FOR RELIEF
WHEREFORE, Plaintiffs respectfully pray that the Court grant the following

relief:

A.  For judgment that Defendant has infringed the Patents-in-Suit;

B.  For judgment that Defendant has willfully infringed the Patents-in-Suit;

C.  An award of damages adequate to compensate Plaintiffs for patent
infringement, as well as prejudgment interest from the date the infringement began, but
in no event less than a reasonable royalty as permitted by 35 U.S.C. § 284;

D.  Anaward of treble damages for the period of any willful infringement
pursuant to 35 U.S.C. § 284;

E. A finding that this case is exceptional and an award of interest, costs and
attorneys’ fees incurred by Plaintiffs in prosecuting this action as provided by 35 U.S.C.
§ 285;

F. A preliminary and permanent injunction prohibiting the Defendant, their
respective officers, agents, servants, employees and/or all persons acting in concert or
participation with it, from engaging in further infringement and/or acts of infringement
and inducement of the Patents-in-Suit;

G.  For an award of pre-judgment and post-judgment interest as provided by
law; and
//

//
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H.  For such other and further relief as this Court or a jury may deem just and
proper.
JURY DEMAND

Plaintiffs demand a trial by jury on all issues triable by jury.

DATED: August 24, 2015 GREENBERG TRAURIG, LLP

By /s/ Erikson C. Squier
J. Rick Taché (CA Bar No. 195100)
Shaun A. Hoting (CA Bar No. 260656)
Erikson C. Squier (CA Bar No. 275274)

Attorneys for Plaintiff
FlowRider Surf, Ltd.
Surf Waves, Ltd.
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N
US006491589B1

(12) (10) Patent No.: US 6,491,589 B1
Lochtefeld 45) Date of Patent: Dec. 10, 2002
’
(549) MOBILE WATER RIDE HAVING SLUICE 5271692 A 12/1993 Lochtefeld
SLIDE-OVER COVER 5,378,197 A 1/1995 Briggs
5421782 A 6/1995 Lochtefeld
. 5427574 A 6/1995 Donnelly-Weide
(75) Inventor: Thomas J. Lochtefeld, La Jolla, CA 5,453,054 A 9/1995 Langford
(Us) 5638556 A 6/1997 Kipers et al.
5,667,445 A 9/1997 Lochtefeld
(73) Assignee: Light Wave, Ltd., Reno, NV (US) 5,738,590 A 4/1998 Lochtefeld
5,899,634 A 5/1999 Lochtefeld
(*) Notice:  Subject to any disclaimer, the term of this 6,019,547 A 2/2000 Hill
oy 1;53’(‘;‘;“3;‘; ‘fi;;sl“s‘ed under 35 FORLIGN PATENT DOCUMENTS
FR 2671 977 Al 7/1992
(21) Appl. No.: 09/630,878 OTHER PUBLICATIONS
(22) Filed: Aug. 2, 2000 PCT International Search Report or the Declaration Nov.
Related U.S. Application Data 14, 2000.
(60) l;;g;isional application No. 60/146,751, filed on Aug. 2, * cited by examiner
(51) Int. CL7 ceevecvenseimnnscsssesesessscsneenns A63G 21/18  Primary Examiner—Xien T. Nguyen
(52) UsS. CL oo 4T2/117; 472/128; 230/288  (74) Attorney, Agen, or Firm—XKnobbe, Martens, Olson &
(58) Field of Search ... 472116, 117, ~ Bean LLP.
472/128; 239/288, 288.3, 288.5; 104/53, (57 ABSTRACT
69, 70, 405/89, 80, 83, 87
A mobile and compact simulated-wave water ride attraction
(56) References Cited is provided having one or more sluice slide-over covers for
ensuring the safety of riders in the absence of an extended
U.S. PATENT DOCUMENTS transition surface or using 2 shortened transition surface.
1,655498 A 1/1928 Fisch Advantageously, the ride attraction comprises a plurality of
3.085404 A 4/1963 Smith transportable modules and other associated components that
3,598,402 A 8/1971 Frenzl can be shipped between sites using trucks, trains or other
3,850,373 A * 11/1974 Grolitsch ....cooeerveceeecee 239/499 transportation means. The slide-over sluice cover advanta-
3913332 A 10/1975 Forsman geously enables riders to safely slide over the sluice gate
4,149,710 A 4/1979 Rouchard and/or injection nozzle without risk of injury or interference
4,196,900 A 471980 Becker et al. with ride operation. The sluice cover comprises a contoured
:’gg’gg : ‘7‘;}332 _};‘m":i f;lﬂl' flexible pad which covers and extends over the top surface
e PP ' of the sluice gate. A flexible tongue is provided which is
4,429,867 A 2/1984 Barber i . -
4564190 A 1/1986 Frenzl urged downward squeczing against the flow and sealing the
4790155 A * 12/1988 Daniel et al. ........ 239/288.5 X nozzle area off from possible injuriot.ls contact from a r?der.
4,792,260 A 12/1988 Sauerbier The shape of the tongue also provides a short transition
4,805,897 A 2/1989 Dubets surface over the top of which a rider can slide without injury.
4905987 A 3/1990 Frenzi_ A padded fixed decking is provided and in conjunction with
4954014 A 9/1990 Sauerbier et al. the sluice cover it allows the rider to perform a variety of
g’?%g’ggg 2 . g; gg; I[?f:nglf:lrd sopir eV and exciting skimming/surfing tricks and maneuvers.
5213547 A 5/1993 Lochtefeld

5,236,280 A 8/1993 Lochtefeld

57 Claims, 14 Drawing Sheets
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US 6,491,589 B1

1

MOBILE WATER RIDE HAVING SLUICE
SLIDE-OVER COVER

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 60/146,751, filed Aug. 2, 1999, incorpo-
rated by reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to simulated wave water ride
attractions of the type wherein an upward flow of water is
provided on an inclined ride surface and, more particularly,
to a mobile water ride attraction having a sluice slide-over
cover overlying a water ride injection nozzle or sluice gate
for ensuring the safety of riders in the absence of an
extended transition surface between the ride surface and the
nozzle or sluice gate.

2. Description of the Related Art

Conventional sheet-flow wave-simulating water rides
typically include a sloped ride surface upon which a super-
critical flow of sheet-like water is caused to flow. The water
flowing up and over or spilling off the side of the inclined
surface is collected in supplementary pools or moats and
then recirculated back through a channel to an elevated
container and/or a pump reservoir from which the water is
extruded back onto the incline. Riders are able to ride and
perform surfing/skimming maneuvers upon the upward
flowing sheet water flow using a skim board, boogie board
or a specially configured surf-board/flow-board. By skill-
fully manipulating the ride board riders can achieve various
conditions of dynamic balance or imbalance between the
tangentially acting drag forces and the downward acting
gravitational forces. See, for example, U.S. Pat. Nos. 5,236,
280 and 5,271,692, each of which is incorporated herein by
reference.

An elongated nozzle or sluice gate is typically provided
adjacent the lower end of the ride surface for ipjecting a
sheet-like flow of water onto the ride surface. Typically, an
extended horizontal or downward sloping transition surface
is provided between the nozzle and the lower end of the ride
surface. The purpose of the extended transition surface is to
provide an energy-absorbing buffer between the upward
sloped ride surface and the nozzle or sluice gate. This buffer
prevents riders from possibly colliding with or riding over
the sluice gate and/or interfering with the ride operation.

The incorporation of an extended transition surface,
however, undesirably increases the size and cost of the ride
attraction. In many applications where such attractions are to
be installed it is desirable to maintain as small a footprint as
possible in order to conserve precious real estate and also to
enable the ride attraction to fit in relatively small confines,
such as inside a hotel or restaurant. At the same time, it is
desirable to provide as large a riding area as possible in order
to maximize rider enjoyment and rider throughput. These
competing design objectives can often result in less than
optimal ride attraction configurations, particularly in instal-
lations where the amount of available space is tight.

Moreover, the relatively large size of such ride attractions
makes it difficult, if not impossible, and/or expensive to
move them between different sites, for example, between
local fairs and the like. Additionally, these water ride attrac-
tions are typically constructed on-site which can cause noise
and debris, and bence long-term inconvenience to and
disruption in the activities of nearby residential and/or
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business communities. The on-site construction can also
undesirably add to the cost.

SUMMARY OF THE INVENTION

Accordingly, it is a principal object and advantage of the
present invention to overcome some or all of these limita-
tions and to provide a mobile simulated-wave water ride
attraction which can be transported and shipped between
sites using conventional trucks, trains and other vehicles.

It is another principal object and advantage of the present
invention to overcome some or all of the above limitations
and to provide a sluice slide-over cover for ensuring the
safety of riders in the absence of an extended transition
surface. The sluice cover can be used in conjunction with a
wide variety of sheet flow and deep flow simulated-wave
water ride attractions, among other types of water rides.

It is another principal object and advantage of the present
invention to overcome some or all of the above limitations
and to provide a compact simulated-wave water ride attrac-
tion which accommodates the omission and/or shortening of
the extended transition surface.

In accordance with one embodiment, the present inven-
tion provides a nozzle assembly for a water ride attraction.
The nozzle assembly comprises a nozzle having an outlet
aperture adapted to emit a jet of water onto a ride surface.
The nozzle assembly further comprises a nozzle cover. The
nozzle cover comprises a padded material substantially
covering the nozzle. The nozzle cover includes a flexible
tongue which is biased downward against the flow of the
water to prevent injury to riders riding over the nozzle.

In accordance with another embodiment, the present
invention provides a cover for a water ride sluice gate. The
cover comprises a contoured flexible pad and is removably
affixed to the sluice gate. The cover includes a flexible
tongue at a downstream end. The tongue extends over and is
urged downward against the flow of water jetting from the
sluice gate. The cover further includes a generally flat
portion at an upstream end.

In accordance with yet another embodiment, the present
invention provides a water ride attraction. The ride attraction
generally comprises a contoured ride surface, a sluice and a
cover. The sluice is sized and configured to inject a flow of
water onto the ride surface. The cover covers and extends
over the top surface of the sluice to advantageously prevent
riders from possibly colliding with or riding over the sluice
and/or interfering with the ride operation.

In accordance with a furtber embodiment, the present
invention provides a mobile water ride attraction. The ride
attraction generally comprises a plurality of nozzles and a
plurality of transportable modules and associated compo-
nents. Each nozzle assembly comprises a nozzle and a
nozzle cover. The nozzle has an aperture and is adapted to
inject a jet of water. The nozzle cover comprises a flexible
padded material to protect riders from possible injurious
contact with the nozzle. When the transportable modules and
assoclated components are assembled they form a ride
surface. The ride surface is contoured to form a predeter-
mined or preselected wave structure and/or flow pattern.

In accordance with one embodiment, the present inven-
tion provides a method of providing a compact wave-
simulating water ride attraction. The ride attraction com-
prises a sluice gate having an outlet for injecting a flow of
water onto a ride surface. The method comprises the step of
covering the sluice gate with a padded material having a
flexible tongue. The tongue extends over the flow of water
emitted from the sluice gate outlet. The tongue is biased
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downwards to squeeze it against the flow of water emitted
from the sluice gate outlet to seal off the sluice gate outlet
from possible injurious contact with a rider. Advantageously,
this permits the ride surface to be configured such that it has
a substantially inclined ride surface and a shortened hori-
zontal transition surface.

For purposes of summarizing the invention and the advan-
tages achieved over the prior art, certain objects and advan-
tages of the invention have been described herein above. Of
course, it is to be understood that not pecessarily all such
objects or advantages may be achieved in accordance with
any particular embodiment of the invention. Thus, for
example, those skilled in the art will recognize that the
invention may be embodied or carried out in a manner that
achieves or optimizes one advantage or group of advantages
as taught herein without necessarily achieving other objects
or advantages as may be taught or suggested herein.

All of these embodiments are intended to be within the
scope of the invention herein disclosed. These and other
embodiments of the present invention will become readily
apparent to those skilled in the art from the following
detailed description of the preferred embodiments having
reference to the attached figures, the invention not being
limited to any particular preferred embodiment(s) disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus summarized the general nature of the inven-
tion and its essential features and advantages, certain pre-
ferred embodiments and modifications thereof will become
apparent to those skilled in the art from the detailed descrip-
tion herein having reference to the figures that follow, of
which:

FIG. 1A is a side perspective schematic view of a con-
ventional sheet-flow wave-simulating ride attraction having
an extended subequidyne transition surface;

FIG. 1B is a longitudinal schematic cross-section of the
incline of FIG. 1A taken along line 1B—1B of FIG. 1A;

FIG. 1C is a perspective schematic view of the ride
attraction of FIG. 1A illustrating a rider extending into the
extended subequidyne transition surface;

FIG. 2A is a top plan view of an alternative embodiment
of a conventional sheet-flow wave-simulating ride attraction
having an extended subequidyne transition surface;

FIG. 2B is a cross-sectional view of the ride attraction of
FIG. 2A taken along line 2B—2B of FIG. 2A;

FIG. 3A is a longitudinal cross-section schematic view of
a injection nozzle/sluice assembly including a slide-over
sluice cover and a decking pad, and having features and
advantages in accordance with one preferred embodiment of
the present invention;

FIG. 3B is a front perspective schematic view of the
injection nozzle/sluice assembly of FIG. 3A;

FIG. 3C is a side perspective schematic view of the
injection nozzle/sluice assembly of FIG. 3A;

FIG. 3D is a rear perspective schematic view of the
injection nozzle/sluice assembly of FIG. 3A with the deck-
ing pad removed;

FIG. 4A is a right side front perspective schematic view
of an injected sheet-flow wave-simulating water ride attrac-
tion having features and advantages in accordance with the
present invention;

FIG. 4B is a front elevational schematic view of the water
ride attraction of FIG. 4A;

FIG. 4C is a right side elevational schematic view of the
water ride attraction of FIG. 4A;
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FIG. 4D is a top plan schematic view of the water ride
attraction of FIG. 4A;

FIG. 5A is a right side front perspective schematic view
of another preferred embodiment of an injected sheet-flow
wave-simulating water ride attraction having features and
advantages in accordance with the present invention;

FIG. 5B is an exploded schematic view illustrating the
path of the recirculated water flow through the water ride
attraction of FIG. 5A;

FIG. 5C is an exploded schematic view illustrating the
path of the water flow into the pump of FIG. §B;

FIG. 6A is a right side front perspective view of the
injected sheet-flow wave-simulating water ride attraction of
FIG. 4A illustrating the formation of a simulated tunnel
wave thereon; and

FIG. 6B is a right side front perspective view of the
injected sheet-flow wave-simulating waler ride attraction of
FIG. 4A illustrating the formation of a simulated tunnel
wave thereon and a rider riding inside the tunnel wave and
on the injected sheet flow.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

To better understand the advantages of the invention, as
described herein, an explanation of several important terms
used herein is provided. However, it should be pointed out
that these explanations are in addition to the ordinary
meaning of such terms, and are not intended to be limiting
with respect thereto.

Decp water flow is a flow having sufficient depth such that
the pressure disturbance from the rider and his or her vehicle
are not significantly influenced by the presence of the
bottom over which a body of water flows.

Sheet flow or shallow flow is a thin flow of water that: (i)
has, at 2 minimum, sufficient depth to allow water skimming
maneuvers, and (ii) has a maximum depth that still allows
the pressure disturbance from the rider and his or her vehicle
to be significantly influenced by the presence of the bottom
over which a body of water flows (i.., ‘a ground effect’).

Abody of water is a volume of water wherein the flow of
water comprising that body is constantly changing, and with
a shape thereof at least of a length, breadth and depth
sufficient to permit water skimming maneuvers thereon as
limited or expanded by the respective type of flow, i.e., deep
water or sheet flow.

Water skimming maneuvers are those maneuvers capable
of performance on a flowing body of water upon an incline
including; riding across the face of the surface of water;
riding horizontally or at an angle with the flow of water;
riding down a flow of water upon an inclined surface
countercurrent to the flow moving up said incline; manipu-
lating the planing body to cut into the surface of water so as
to carve an upwardly arcing turn; riding back up along the
face of the inclined surface of the body of water and
cutting-back so as to return down and across the face of the
body of water and the like, e.g., lip bashing, floaters, inverts,
aerials, 360’s, etc.

Water skimming maneuvers can be performed with the
human body or upon or with the aid of a riding or planing
vehicle such as a surfboard, bodyboard, water ski(s),
inflatable, mat, innertube, kayak, jet-ski, sail boards, etc. In
order to perform water skimming maneuvers, the forward
force component required to maintain a rider (including any
skimming device that he may be riding) in a stable riding
position and overcome fluid drag is due to the downslope
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component of the gravity force created by the constraint of
the solid flow forming surface balanced primarily by
momentum transfer from the high velocity upward shooting
water flow upon said forming surface. A rider’s motion
upslope (in excess of the kinetic energy added by rider or
vehicle) consists of the rider’s drag force relative to the
upward shooting water flow exceeding the downslope com-
ponent of gravity. Non-equilibrium riding maneuvers such
as turns, cross-slope motion and oscillating between differ-
ent elevations on the “wave” surface are made possible by
the interaction between the respective forces as described
above and the use of the rider’s kinetic energy.

The equilibrium zone or equidyne region is that portion of
a inclined riding surface upon which a rider is in equilibrium
on an upwardly inclined body of water that flows thereover;
consequently, the upslope flow of momentum as communi-
cated to the rider and his or her vehicle through hydrody-
namic drag is balanced by the downslope component of
gravity associated with the weight of the rider and his or her
vehicle.

The supra-equidyne or superequidyne area is that portion
of a riding surface contiguous with but downstream
(upslope) of the equilibrium zone wherein the slope of the
incline is sufficiently steep to enable a water skimming rider
to overcome the drag force associated with the upward water
flow and slide downwardly thereupon.

The sub-equidyne area is that portion of a riding surface
contiguous with but upstream (downslope) of the equilib-
rium zone wherein the slope of the incline is insufficiently
steep to enable a water skimming rider to overcome the drag
force associated with the upward water flow and stay in
equilibrium thereon. Due to fluid drag, a rider will eventu-
ally move in the direction of flow back up the incline.

Of course, those persons skilled in the art will recognize
that the terms equilibrium, supra-equidyne and sub-
equidyne, as used herein, are relative terms and may vary
depending upon the size, shape, weight and drag coefficient
of the actual or hypothetical object placed in the flowing
body of water. Nevertheless, they are useful and convenient
terms for describing the general characteristics of various
flow supporting surfaces as disclosed herein.

The Froude number (Fr) is a mathematical expression that
describes the ratio of the velocity of the flow to the phase
speed of the longest possible waves that can exist in a given
depth without being destroyed by breaking. The Froude
number equals the flow speed divided by the square root of
the product of the acceleration of gravity and the depth of the
water. The magnitude of the Froude number is an indicator
of the relative dominance between inertial forces (kinetic
energy) and gravity forces (potential energy). A Froude
number much greater than one indicates that inertial forces
(kinetic energy) are dominant over gravity forces (potential
energy) while a Froude number much less than one indicates
that gravity forces (potential energy) dominate over inertial
forces (kinetic energy). In formula notation, the Froude
number may be represented by the following mathematical
expression:

where, v is the flow velocity (e.g. in ft/sec or m/sec), g is the
acceleration due to gravity (e.g. in ft/sec® or m/sec?) and d
is the depth (e.g. in feet or meters) of the sheet or deep water
flow.

Subcritical flow can be generally described as a slow/
thick water flow. Specifically, subcritical flows have a
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Froude number (Fr) that is less than 1. If a stationary wave
is in a sub-critical flow, then, it will be a non-breaking
stationary wave. In formula notation, a flow is subcritical
when:

Fr<l—V<Vgd

where, v is the flow velocity (e.g. in ft/sec or m/sec), g is the
acceleration due to gravity (e.g. in ft/sec® or m/sec?) and d
is the depth (e.g. in feet or meters) of the sheeting or deep
flowing body of water.

Critical flow is evidenced by wave breaking. Critical flow
has the characteristic physical feature of the hydraulic jump
itself Because of the unstable nature of wave breaking,
critical flow is difficult to maintain in an absolutely station-
ary state in a moving strcam of water given that the speed of
the wave must match the velocity of the stream to remain
stationary. This is a delicate balancing act. There is a match
for these exact conditions at only one point for one particular
flow speed and depth. Critical flows have a Froude number
(Fr) equal to one. In formula notation, a flow is critical
when:

Fr=1-V=vgd

where, v is the flow velocity (e.g. in ft/sec or m/sec), g is the
acceleration due to gravity (e.g. in ft/sec® or m/sec?) and d
is the depth (e.g. in feet or meters) of the sheeting or deep
flowing body of water.

Supercritical flow can be generally described as a thin/fast
flow. Specifically, supercritical flows have a Froude number
(Fr) greater than 1. No stationary waves are involved. The
reason for the lack of waves is that neither breaking nor
non-breaking waves can keep up with the flow speed
because the maximum possible speed for any wave is the
square root of the product of the acceleration of gravity
times the water depth. Consequently, any waves which
might form are quickly swept downstream. In formula
notation, a flow is supercritical when:

Fr<l—V<vgd

where, v is the flow velocity (e.g. in ft/sec or m/sec), g is the
acceleration due to gravity (e.g. in ft/sec® or m/sec?) and d
is the depth (e.g. in feet or meters) of the sheeting or deep
flowing body of water.

The hydraulic jump is the point of wave-breaking of the
fastest waves that can exist at a given depth of water. The
hydraulic jump itself is actually the break point of that wave.
The breaking phenomenon results from a local convergence
of energy. Any waves that appear upstream of the hydraulic
jump in the supercritical area are unable to keep up with the
flow, consequently they bleed downstream until they meet
the area where the hydraulic jump occurs; now the flow is
suddenly thicker and now the waves can suddenly travel
faster. Concurrently, the downstream waves that can travel
faster move upstream and meet at the hydraulic jump. Thus,
the convergence of waves at this flux point leads to wave
breaking. In terms of energy, the hydraulic jump is an energy
transition point where energy of the flow abruptly changes
from kinetic to potential. A hydraulic jump occurs when the
Froude number (Fr) is 1.

Conveantional Water Ride Attractions

FIGS. 1A—I1C illustrate a conventional sheet-flow wave-
simulating ride attraction 10. The attraction 10 includes a
ride surface 20 upon which a supercritical flow 39 of
sheet-like water 38 is injected by a nozzle or sluice 30. The
ride surface 20 includes a sloped ride surface 20', including
a superequidyne region 58 and an equidyne region 60, and
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a subequidyne region 62 which is substantially horizontal.
The superequidyne region 58 transitions (as represented by
a dashed line 59) to the equidyne region 60, which in turn
transitions (as represented by a dotted line 61) to the
subequidyne region 62. FIG. 1B also shows a range of
configurations 584, 58b, 58¢ for the superequidyne area 58.

The elongated nozzle or sluice gate 30 is typically pro-
vided adjacent the lower end of the ride surface 20 for
injecting the sheet-like flow of water 38 onto the ride surface
20. The subequidyne region 62 serves as an extended
horizontal transition surface between the nozzle 30 and the
lower end (transition line) 61 of the sloped ride surface 20'.
The purpose of the extended transition surface 62 is to
provide an energy-absorbing buffer between the upward
sloped ride surface 20' and the nozzle or sluice gate 30. This
buffer prevents riders from possibly colliding with or riding
over the sluice gate 30 and/or interfering with the ride
operation. Sometimes, this buffer is accomplished by intro-
ducing a reverse curve 99 which transitions from the hori-
zontal of the subequidyne area 62 to an upward arc. Nozzle
30 is then positioned at the upstream edge of reverse curve
99.

As illustrated in FIG. 1C, a rider 63 is able to ride and
perform surfing/skimming maneuvers upon the upward
flowing sheet water flow 38 using a specially configured
surf-board/flow-board. By skillfully manipulating the ride
board riders can achieve various conditions of dynamic
balance or imbalance between the tangentially acting drag
forces and the downward acting gravitational forces. See, for
example, U.S. Pat. Nos. 5,236,280 and 5,271,692, each of
which is incorporated herein by reference.

More particularly, the rider 63 is able to control his or her
position upon supercritical water flow 39 through a balance
of forces, e.g., gravity, drag, hydrodynamic lift, buoyancy,
and self-induced kinetic motion. For example, rider 63 at
position () can take advantage of gravitational forces and
slide down the upcoming flow by maximizing the hydro-
planing characteristics of his ride vehicle and removing drag
enhancing hands and feet from the water flow. Likewise,
rider 63 can reverse this process at position (b) and move
back uphill to position (¢) with the flow by properly posi-
tioning his or her vehicle to reduce planing ability and/or
inserting hands and feet into the flow to increase drag.
Non-equilibrium riding maneuvers such as turns, cross-
slope motion and oscillating between different elevations on
the “wave-like” surface are made possible by the interaction
between the respective forces as described above and the use
of the rider’s kinetic energy.

The extended horizontal riding surface 62 extends up to
the lower end 61 of the sloped ride surface 20' and provides
a safety buffer between the rider 63 and the nozzle/sluice 30.
The horizontal surface 62 can vary in length, but is typically
three times the highest elevation of ride surface 20 or 20
Alternatively, when a reverse curve 99 (FIG. 1B) is used, the
length of the horizontal surface (subequidyne area) 62 can
be reduced, however, reverse curve 99 still requires
increased space, cost and its added height blocks the vis-
ibility of spectators who are situated in front of nozzle/sluice

The length of the horizontal surface 62 is designed to be
long enough to cause the rider 63 riding down the inclined
surface 20' due to gravity, to be slowed down and then
propelled back up the incline by the drag force of the
supercritical flow 39 of sheet-like water 38. If the horizontal
surface 62 were too short in length, the rider could poten-
tially come down the incline 20 and conceivably, overrun the
nozzle 30. Thus, the horizontal transition surface 62 typi-
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cally has a length sufficient to provide enough momentum
transfer to push the rider back up the incline 20’ before he or
she reaches the nozzle/sluice 30.

FIGS. 2A—2B illustrate another conventional injected
sheet-flow ride attraction 10' specifically for installation
adjacent a municipal pool or other associated body of water
21. In this case, the nozzle 30 is positioned at a level
substantially equal to or lower than the elevation of the water
surface in the pool area 21. A supercritical flow of water is
injected onto the ride surface 20 through the nozzle 30
pointed in the direction of flow. However, the nozzle 30 is
slightly submerged within the pool 21 so that the nozzle 30
does not obstruct riders flowing over the nozzle area. Thus,
riders may ride over the nozzle 30 and be propelled up the
inclined surface 20" directly from the pool area 21, which
advantageously increases user capacity and throughput

As can best be seen in FIG. 2B, the outlet nozzle 30 is
located substantially in the center of the pool area 21 and
directs water in a unidirectional flow up the inclined surface
20" and around the butterfly return 32. A circulation pump 44
is situated at the deep end of the pool 21. FIG. 2B shows how
the incline surface 20 is typically positioned within an
existing swimming pool, with the entry ramp 22 and slide 40
at one end of the pool. Also shown are a flow transition area
42 (FIG. 2A) and a sump area 28 (FIG. 2B).

FIG. 2B also shows an extended horizontal transition
surface 46 which typically extends at least about 5 meters or
about 15 feet in length. As with the ride 10, illustrated above
in FIGS. 1A—1C, the horizontal surface 46 is designed to be
long enough to cause the rider riding down the inclined
surface 20' due to gravity, to be propelled back up the incline
20' by the force of the supercritical flow. If the horizontal
surface area 46 were too short in length, the rider would
come down the incline 20', and conceivably, overrun the
nozzle 30. Thus, the horizontal surface 46 is sufficiently long
to provide enough momentum transfer to push the rider back
up the incline 20" before he or she reaches the nozzle outlet
arca 30.

Nozzle Assembly with Slide-Over Cover

FIGS. 3A—3D {llustrate one preferred embodiment of a
novel injection nozzle assembly 188 for use in conjunction
with a water ride attraction and having features in accor-
dance with one preferred embodiment of the present inven-
tion. The nozzle/sluice assembly 188 generally comprises a
nozzle or sluice gate 130 and a slide-over cover 150 which
enables riders to safely slide over the nozzle 130 without risk
of injury or interference with ride operation. In one preferred
embodiment, a docking or launch pad 190 is provided in
communication with the padded cover 150 and above the
nozzle 130.

Advantageously, the nozzle/sluice assembly 188 of the
present invention when incorporated into a water ride attrac-
tion accommodates the omission and/or shortening of the
extended transition area typically found in conventional
water ride attractions. Desirably, this provides greater flex-
ibility in increasing the available ride area (i.c., the sloped
ride surface) for maximum rider enjoyment and also reduces
the overall size of the ride attraction, thus facilitating the
creation of larger and more exciting waves in tight spaces,
such as in hotels, restaurants and the like.

Therefore, the nozzle assembly 188 when used in con-
junction with the water ride attraction 10 (FIGS. 1A—1C)
will allow omission and/or considerable shortening of the
extended transition area 62. Similarly, when the nozzle
assembly 188 is used in conjunction with the water ride
attraction 10' (FIGS. 2A—2B) the extended transition area
46 can be desirably omitted and/or considerably shortened.
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The sluice-gate assembly 188 of the present invention can
be efficaciously used in conjunction with a wide variety of
water ride attractions, as required or desired, giving due
consideration to the goals of providing rider safety, ride
attraction compactness, and/or of achieving one or more of
the benefits and advantages as taught or suggested herein.
These water ride attractions include without limitation sheet
flow simulated wave water ride attractions, deep flow simu-
lated wave water ride attractions, among others.

Also, while water is the preferred flow medium the skilled
artisan will readily appreciate that a wide variety of other
suitable liquids can be efficaciously used, including without
limitation colored liquids, liquid mixtures, and various
beverages, such as champagne and the like, as needed or
desired, giving due consideration to the goals of achieving
one or more of the benefits and advantages as taught or
suggested herein.

Water (or other liquid) is provided to the nozzle 130
(FIGS. 3A—3D) via a pump 144 (FIG. 3A) and exits the
nozzle aperture 192 (see FIGS. 3A and 3B) as supercritical
fluid flow 138 (see FIG. 3A) onto a ride surface 120.
Preferably, the nozzle 130 is positioned such that the nozzle
aperture or opening 192 is located at or just above the level
of the end of the ride surface 120. The pump 144 is
preferably positioned below the level of the ride surface 120,
though it can be located elsewhere as mandated by site
specific conditions or as desired.

The nozzle or sluice gate 130 preferably has a generally
narrowing or decreasing internal cross-section area in the
direction moving away from the pump 144 and towards the
nozzle outlet 192. Preferably, the sluice gate or nozzle 130
has a generally beak like shape to minimize the overall
height of the sluice gate’s fixed decking 190 above the
emitted flow 138, In other preferred embodiments, the
nozzle or sluice gate 130 may be efficaciously shaped and/or
configured in a wide variety of manners, as required or
desired, giving due consideration to the goals of achieving
one or more of the benefits and advantages as taught or
suggested herein.

For an injected sheet flow water ride attraction, the sluice
gate 130 is preferably made of either steel, fiberglass,
reinforced concrete or other structurally suitable material
that can withstand water pressures in the range from about
55 kilopascals to about 310 kilopascals (about 8 psi to about
45 psi or about 0.5 bar to about 3 bar). In other preferred
embodiments, the sluice gate 130 can comprise other metals,
alloys, ceramics, plastics, composite materials and the like
with efficacy, as required or desired, giving due consider-
ation to the goals of providing a suitably strong sluice gate
130, and/or of achieving one or more of the benefits and
advantages as taught or suggested herein.

For an injected deep flow water ride attraction, the sluice
gate 130 is preferably made of either steel, fiberglass,
reinforced concrete or other structurally suitable material
that can withstand water pressures in the range from about
14 kilopascals to about 310 kilopascals (about 2 psi to about
45 psi or about 0.1 bar to about 3 bar). In other preferred
embodiments, the sluice gate 130 can comprise other metals,
alloys, ceramics, plastics, composite materials and the like
with efficacy, as required or desired, giving due consider-
ation to the goals of providing a suitably strong sluice gate
130, and/or of achieving one or more of the benefits and
advantages as taught or suggested herein.

For an injected sheet flow water ride attraction, the
vertical opening of the sluice aperture 192 is preferably
about 8 cm (3 inches). In another preferred sheet flow
embodiment, the vertical opening of the sluice aperture 192
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is in the range from about 4 cm to about 30 cm (about 1.5
inches to about 12 inches). In other preferred embodiments,
the sluice gate 130 can be efficaciously sized and/or dimen-
sioned in alternate manners, as required or desired, giving
due consideration to the goals of providing a suitable sheet
flow, and/or of achieving one or more of the benefits and
advantages as taught or suggested herein.

For an injected deep flow water ride attraction, the vertical
opening of the sluice aperture 192 is preferably about 61 cm
(24 inches). In another preferred sheet flow embodiment, the
vertical opening of the sluice aperture 192 is in the range
from about 30 cm to about 1.8 m (about 12 inches to about
6 feet). In other preferred embodiments, the stuice gate 130
can be efficaciously sized and/or dimensioned in alternate
manners, as required or desired, giviag due consideration to
the goals of providing a suitable deep water flow, and/or of
achieving one or more of the benefits and advantages as
taught or suggested herein.

The slide-over sluice gate cover 150 is preferably con-
figured to permit users of an injected sheet- or deep-flow
water ride attraction to safely slide over the padded aperture
192 and onto the padded fixed decking 190. The sluice cover
150 preferably comprises a contoured flexible pad which
covers and extends over the top surface of the sluice gate
130. Preferably, the sluice cover 150 has a flexible and
removable tongue-like pad that is affixed above the sluice
aperture 192 and in the downstream direction extends over
the water that jets from the sluice aperture 192, and in the
upstream direction abuts to the padded fixed decking 190
upon which the user will safely beach.

The tongue-like pad 150 preferably includes a tongue
portion 160 that in the downstream direction extends over
the jetting water 138, and a rear generally flat portion 170
that in the upstream direction abuts to the padded fixed
decking 190. The tongue-like pad 150 also desirably pro-
vides a short transition surface over the top of which a rider
can slide without injury.

The tongue-like pad 150 (or tongue 160) is preferably
urged downward to squeeze against the flow 138 and to seal
or cover the nozzle area off from possible injurious contact
from a rider. Preferably, the pad 150 (or tongue 160) is
spring-loaded in a downward direction to keep a light
tension against the jetted water 138. Advantageously, this
reduces or minimizes the possibility of a rider catching a
finger underneath the pad 150 (or tongue 160) when sliding
up and over the pad 150 (or tongue 160) and sluice gate 130.
As the skilled artisan will recognize, other suitable resilient
means can be efficaciously used to bias or urge the tongue-
like pad 150 (or tongue 160) in a downward direction
towards the ride surface 120.

The sluice cover (tongue-like pad) 150 can be removably
mechanically connected to the nozzle or jet 130 in a wide
variety of manners, preferably utilizing screws or the like.
Advantageously, this removable feature allows for easy
replacement of the sluice cover 150, as needed or desired. In
other preferred embodiments, alternate suitable securing
means may be efficaciously used to removably attach the
sluice cover 150, as required or desired, giving due consid-
eration to the goals of providing reliable, removable and safe
attachment, and/or of achieving one or more of the benefits
and advantages as taught or suggested herein.

The sluice cover or pad 130 preferably ranges in thickness
from about 1.6 mm (V4s” inch) thick at its furthest down-
stream point to approximately 2.54 cm (1 inch) thick where
it abuts to the fixed decking 190. In other preferred
embodiments, the sluice cover 130 can be efficaciously sized
and/or dimensioned in alternate manners, as required or
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desired, giving due consideration to the goals of providing
a suitably resilient and strong nozzle cover, and/or of achiev-
ing one or more of the benefits and advantages as taught or
suggested herein.

The sluice cover or pad 130 is preferably made out of any
suitable soft flexible material that will avoid injury upon
impact, yet rigid enough to hold its shape under prolonged
use. Suitable pad materials include a 32 kg/m® (2 1b/ft®)
density closed cell polyurethane foam core that is coated
with a tough but resilient rubber or plastic, €.g., polyure-
thane paint or vinyl laminate. The pad 130 or pad material
can be reinforced internally or externally, if needed. In other
preferred embodiments, alternate materials may be effica-
ciously used, as required or desired, giving due consider-
ation to the goals of providing a suitably soft, flexible yet
rigid pad, and/or of achieving one or more of the benefits and
advantages as taught or suggested herein.

The padded fixed decking 190 can be provided in com-
bination with the nozzle assembly 188 or it can comprise
part of the nozzle assembly 188. The decking 190 extends
away from the direction of water flow 138 and is located
above the level of the nozzle 130. The decking or platform
190 is generally flat and rectangular, and abuts against or is
in mechanical communication with the upstream end of the
sluice cover 150 to provide a generally smooth transition
between the respective upper surfaces of the cover 130 and
decking 190. The decking 190 rests at a forward end 194 on
the top of the outer surface of the nozzle 130 and at a rear
end 196 on top of a support structure or supports 198 (see
FIG. 3A). A variety of suitable means, such as screws or the
like, may be used to secure and fasten the decking 190 in
place.

The decking 190 preferably has a thickness of about 2.5
cm (1 inch). The length of the decking 190 is such that the
distance between the decking rear end 196 and the nozzle
aperture 192 is about 1.63 m (64 inches). The width of the
decking is about 2.4 m (8 feet). The decking 190 is posi-
tioned such that the its upper surface is about 26.4 cm (10.4
inches) above the upstream end of the ride surface 120. The
decking 190 is also positioned such that the distance labeled
Ly in FIG. 3A is about 35.6 ¢cm (14 inches). In other
preferred embodiments, the padded fixed decking 190 can
be efficaciously sized, configured and/or positioned in alter-
nate manners, as required or desired, giving due consider-
ation to the goals of providing a suitable launch/exit pad,
ride surface, and/or of achieving one or more of the benefits
and advantages as taught or suggested herein.

Preferably, the decking 190 is fabricated from a foam
material covered with a plastic to provide additional pro-
tection for the riders. In other preferred embodiments,
alternate materials may be efficaciously used, as required or
desired, giving due consideration to the goals of providing
a suitably strong yet safe pad, and/or of achieving one or
more of the benefits and advantages as taught or suggested
herein.

The padded decking 190 serves several functions. The
decking 190 can be used as a launch pad by the rider of the
water ride attraction. The rider can then exit the attraction by
sliding over the nozzle cover 130 and onto the decking 190,
and hence can gracefully or elegantly exit off of the ride
surface 120 rather than exiting by being swept, sometimes
ungracefully, onto a designated beach area on which a water
wave breaks.

The platform 190 and nozzle cover 130 also provide a
new dimension in performing water skimming maneuvers
and tricks in that a rider may use the wetted slick and/or
slippery platform 190 and/or nozzle cover 130 as part of the
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ride surface. Hence, for example, the rider can skim over the
sheet or deep water flow 138 and onto and over the surface
of the cover 130 and platform 190 in an alternating or
zig-zag pattern or can perform skateboard-like tricks. This
adds to the excitement of the water ride attraction and
permits a greater range of selection of water skimming or
surfing maneuvers.

A plurality of nozzle or sluice-assemblies 188 of the
present invention can be employed in a particular water ride
attraction, as needed or desired. These nozzle assemblics
188 can be used in conjunction with a sheet or deep water
flow ride attraction. The ride surface of the attraction can be
a containerless incline or it may be bounded by one or more
side and/or end walls. In one preferred embodiment of the
present invention, a deep water flow ride attraction com-
prises one or more of the nozzle assemblies 188 and a ride
surface installed in a container.

As noted above, one advantage provided by the nozzle
assembly 188 is that it allows for omission or shortening of
the extended transition surface, and hence permits construc-
tion of compact water ride attractions which can also enter-
tain larger ride surfaces. This compactness can also facilitate
in providing water ride attractions that are transportable
between different sites. Advantageously, this mobility pro-
vides enhanced versatility and convenience and can lower
manufacturing and operational costs.

Mobile Modular Water Ride attraction

Accordingly, FIGS. 4A—4D and SA—5C illustrate pre-
ferred embodiments of a mobile injected sheet-flow ride
attraction 100 in which the extended transition surface has
been omitted or significantly shortened in accordance with
the teachings and advantages of the present invention.
Preferably, the ride attraction 100 comprises a plurality of
nozzle assemblies 188, as illustrated in FIGS. 3A—3D, with
each including a slide-over sluice cover 150 and a padded
fixed decking 190.

FIG. 6A is a perspective view of the injected sheet-flow
wave-simulating water ride attraction 100 and illustrates the
formation of a simulated tunnel wave thereon approximately
three meters high. FIG. 6B is a perspective view of the
injected sheet-flow wave-simulating water ride attraction
100 illustrating a rider riding inside the simulated tunnel
wave and upon the injected sheet water flow.

As discussed in more detail below, the compactness
and/or modularity of the water ride attraction 100 advanta-
geously allow it to be transported or shipped between
different sites via truck, train or other vehicle. Moreover, the
prefabricated components of the ride attraction 100 can be
quickly assembled on-site without the need for a time-
consuming long, drawn out construction process. This pro-
vides enhanced versatility, convenience and also keeps costs
low.

As best seen in FIG. 4A, the ride surface 120 comprises
a sloped portion 120" and a generally flat or horizontal
portion 162 with the sloped ride surface 120" nearly adjacent
or close to the sheet-flow injection nozzles/sluices 130. As
indicated above, advantageously, this increases the available
ride area for maximum rider enjoyment and also reduces the
overall size of the ride attraction, thus facilitating the cre-
ation of larger and more exciting waves in tight spaces, such
as in hotels and restaurants.

Referring in particular to FIGS. 4A—4D and 5A—5C, in
one preferred embodiment, the water ride attraction 100
comprises a plurality of shippable modules, units or con-
tainers 211, 212, 213, 214, 215, 216, 217 and 218. In one
preferred embodiment, these containers comprise standard
shipping containers/crates.
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The independent modules 211, 212, 213, 214, 215, 216,
217 and 218 along with other ride attraction components are
transported to the designated site and preferably assembled
on-site to form the water ride attraction 100. Preferably, a
suitable suspension 250 (FIG. 5A) is provided to keep the
ride attraction or machine 100 level. Selected external
surfaces of the containers 211, 212, 213, 214, 215, 216, 217
and 218 can be painted to provide an aesthetic appearance,
as needed or desired. A similar modular structure can also be
efficaciously utilized to provide a mobile deep water flow
ride attraction.

The modules 211, 212, 213, 214, 215, 216, 217 and 218
are preferably sized to facilitate truck or train transport such
as in a standard shipping crate. Preferably, the modules 211,
212,213,214, 215,216,217 and 218 include standard IICL5
corner fittings/castings 262 (FIG. 4B) which allow the
modules to be brought together and removably connected
using standard shipping container/crate bridge fittings, as is
known in the art. In other preferred embodiments, the
modules can be attached using other fastening devices and
mechanisms, such as nut-bolt combinations, screws, locks,
clamps and the like, with efficacy, as required or desired,
giving due consideration to the goals of securely and remov-
ably attaching the modules, and/or of achieving one or more
of the benefits and advantages as taught or suggested herein.

Each one of the modules 213, 214, 215, 216 houses a
circulation pump 144 which is in fluid communication with
a respective flow forming nozzle 130 which emits a super-
critical water flow 138 onto the contoured ride surface 120.
Preferably, a tongue-like pad 150 (FIGS. 3A—3D) and a
padded fixed decking 190 (FIGS. 3A—3D) is provided with
cach nozzle 130, as discussed above. In another preferred
embodiment, a single tongue-like pad/cover 150 and/or
padded fixed decking 190 is utilized with the plurality of
nozzles 130 and attached after assembly of the modules 213,
214, 215, 216. The four pumps 144 move water in the four
containers 213, 214, 215, 216 beneath the wave and the ride
surface 120, and provide it to respective nozzles or sluices
130.

Ride surfaces 213a, 213b are associated with the module
or container 213. The ride surfaces 213a, 213b comprise a
portion of the contoured ride surface 120. Preferably, ride
surface 213b is removed or detached from the module 213
during transport, to facilitate transportation of the module
213, ride surface 2135 and/or other components of the water
ride attraction 100. At the designated site, and during
assembly of the ride attraction 100, the ride surface 213b is
reattached to the module 213.

Ride surfaces 214a, 214b are associated with the module
or container 214. The ride surfaces 214a, 214b comprise a
portion of the contoured ride surface 120. Preferably, ride
surface 214b is removed or detached from the module 214
during transport, to facilitate transportation of the module
214, ride surface 214b and/or other components of the water
ride attraction 100. At the designated site, and during
assembly of the ride attraction 100, the ride surface 214b is
reatiached to the module 214. The ride surface 214b can also
comprise two removably attachable surfaces, as needed or
desired.

Ride surfaces 2154, 215b are associated with the module
or container 215. The ride surfaces 2154, 215b comprise a
portion of the contoured ride surface 120. Preferably, ride
surface 215b is removed or detached from the module 215
during transport, to facilitate transportation of the module
2185, ride surface 215b and/or other components of the water
ride attraction 100. At the designated site, and during
assembly of the ride attraction 100, the ride surface 215b is
reattached to the module 215.
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Ride surfaces 216a, 2165 are associated with the module
or container 216. The ride surfaces 2164, 216b comprise a
portion of the contoured ride surface 120. Preferably, ride
surface 216b is removed or detached from the module 216
during transport, to facilitate transportation of the module
216, ride surface 216b and/or other components of the water
ride attraction 100. At the designated site, and during
assembly of the ride attraction 100, the ride surface 216b is
reattached to the module 216.

Preferably, a flow fence or side wall 222 is associated with
the module or container 216. The flow control fence 222
serves to avoid spillage and wastage of the water flowing on
the ride surface 120 and can also function as a safety fence.
Preferably, flow fence 222 is removed or detached from the
module 216 during transport, to facilitate transportation of
the module 216, flow fence 222 and/or other components of
the water ride attraction 100. At the designated site, and
during assembly of the ride attraction 100, the flow fence
222 is reattached to the module 216.

In one preferred embodiment, the contoured surface 120
is configured with shoulders 230 and curls 232 (labeled in
FIG. 4D) to create waves of a preselected or predetermined
configuration. The ramp or curls 232 form a lip that causes
the breaking and/or tunpeling wave cffect. The skilled
artisan will readily recognize that in other preferred
embodiments, the contoured surface 120 can be configured
and/or shaped in alternate manners with efficacy, as required
or desired, giving due consideration to the goals of providing
a preselected or predetermined wave and/or fiow structure,
and/or of achieving one or more of the benefits and advan-
tages as taught or suggested herein.

The top of the splash down module 211 preferably
includes a mat over porous grating or drain area 224.
Surfaces or walls 2114, 2115 are associated with the module
or container 211. Preferably, ride surface 2115 is removed or
detached from the module 211 during transport, to facilitate
transportation of the module 211, ride surface 2115 and/or
other components of the water ride attraction 100. At the
designated site, and during assembly of the ride attraction
100, the ride surface 2115 is reattached to the module 211.

The grates 224, 226 can hold riders coming off a wave and
in combination with one or more of the surfaces/walls 2114,
2115, 2124, 2126 form a beaching area 228. One or more of
the surfaces/walls 211a, 2115, 2124, 212b can also form a
flow control and/or safety fence. The grates or drains 224,
226 allow water 1384 (FIG. 4D) to flow down into respec-
tive containers 211, 212. The drained water from container
211 then flows into container 212 which directs it along with
its own collected drained water to the catch pool or container
217.

The top of the upper splash down module 217 preferably
includes a mat over porous grating or drain area 234. One or
more posts 236 and a tensioned fabric splash guard and/or
safety fence 238 are associated with the top of module or
container 217. Preferably, posts 236 and/or splash guard 238
are removed or detached from the module 217 during
transport, to facilitate transportation of the module 217,
posts 236, splash guard 238 and/or other components of the
water ride attraction 100. At the designated site, and during
assembly of the ride attraction 100, the posts 236 and/or
splash guard 238 are reattached to the module 217. A drain
pipe 260 or the like is also connected to the container 217 for
draining water into a waste position, as needed or required.

The grate 234 can hold riders exiting the ride attraction
100 while keeping the riders distanced from the pumps 144
and also forms a beaching area 240. The grate or drain 234
allows water or water flow 1385 (FIGS. 4D, 5A and 5B)
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overflowing from the ride to flow down into the container or
catch pool 217. This water 138b along with drained water
from the containers 211, 212 is directed by the catch pool
217 through openings 242 (FIG. 5B) back towards the
pumps 144 as water or water flow 138¢ (FIGS. 5B and 5C).

As best seen in FIGS. 5B-5C, preferably, the water 138c
enters chambers 244, which have a reducing area in the
downstream direction, through honey-combed shaped open-
ings 246, thereby increasing the pressure as the water 1384
enters the pumps 144. The pumps 144 push the water
through respective reducers 248 which further increases the
pressure and into respective nozzles 130. In this particular
configuration the water from the pumps 144 is forced
upward and over backwards, turning the water upwardly
about 180°. The nozzles 130 shoot or jet the supercritical
water flow 138 onto the foam ride surface 120 having
contoured and shaped surfaces and/or ramps to form a wave
of predetermined or preselected configuration.

Referring again to FIGS. 4A—4D, the module 218 pref-
erably comprises a control and filtration closed top container
which is responsible for controlling and monitoring the
operation of the water ride attraction 100. The module 218
is connected to power lines 252 from one or more genera-
tors. The module 218 houses a plurality of control panels
254 and a filtration system 256. Various cabling and/or lines
258 are associated with module 218 such as power cables,
signal cables, source and filtered water line(s), fill level
control, system drain line and the like.

Each of the nozzles 130 and/or pumps 144 preferably
provides a water flow rate of about 1700 liters/sec (27,000
gallons/minute or GPM) for a total flow rate of about 6800
liters/sec (108,000 GPM) onto the ride surface 120 to form
a preferred wave structure. Of this total flow rate about
two-third or 1130 liters/sec (72,000 GPM) exits the ride
surface as water 138a via the grates 224, 226 and about
one-third or 570 liters/sec (36,000 GPM) overflows as water
138b into the grate 234. The drained water is then recircu-
lated from the catch pool 217 to the pumps 144. In other
preferred embodiments, different flow rates and fewer or
more nozzles, pumps and/or modules can be efficaciously
used, as required or desired, giving due consideration to the
goals of providing a predetermined or preselected wave
form and/or flow structure, and/or of achieving one or more
of the benefits and advantages as taught or suggested herein.

Referring in particular to FIG. 4A, the ride surfaces 213a,
214a, 215a, 216a, 215b and 216b have top surface areas of
about 22.9 m? (247 sq ft), 19.5 m? (210 sq ft), 14.3 m* (154
sq ft), 10.4 m® (112 sq ft), 12.6 m* (136 sq ft) and 13.4 m*
(144 sq 1), respectively, The ride surfaces 213b and 2145
have top (including back) surface areas of about 9.6 m* (103
sq ft) and 12.4 m* (133 sq f1), respectively. The surfaces
211a, 211b and 212a have top surface areas of about 6.8 m*
(73 sq 1), 33 m® (35 sq ft) and 18.7 m* (201 sq f1),
respectively. The surface 212b has a top (including back)
surface area of about 8.1 m? (87 sq ft). In other preferred
embodiments, the surfaces 211a, 2115, 2124, 212b, 213a,
213b, 214a, 214b, 215a, 215b, 216a, 216b can be effica-
ciously sized and configured in alternate manners, as
required or desired, giving due consideration to the goals of
achieving one or more of the benefits and advantages as
taught or suggested herein.

Referring in particular to FIG. 4B, the dimensions B1, B2,
B3, B4, BS and B6 are about 3.048 m (10 ft), 2.438 m (8 ft),
14.63 m (48 ft), 2.591 m (8.5 ft), 4249 m (13.94 ft) and
2.355 m (7.729 ft), respectively. In other preferred
embodiments, the ride attraction 100 can be sized and/or
configured in other manners with efficacy, as required or
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desired, giving due consideration to the goals of providing
a compact and/or mobile ride attraction having modules and
components that are transportable between sites, and/or of
achieving one or more of the benefits and advantages as
taught or suggested herein.

Referring in particular to FIG. 4C, the dimensions C1, C2,
C3, C4, C5, C6 and C7 are about 17.069 m (56 ft), 0.457 m
(1.5 £t), 1.524 m (5 ft), 2.591 m (8.5 ft), 3.023 m (9.917 ft),
3.962 m (13 ft) and 5.41 m (17.75 ft), respectively. In other
preferred embodiments, the ride attraction 100 can be sized
and/or configured in other manners with efficacy, as required
or desired, giving due consideration to the goals of providing
a compact and/or mobile ride attraction having modules and
components that are transportable between sites, and/or of
achieving one or more of the benefits and advantages as
taught or suggested herein.

Referring in particular to FIG. 4D, the dimensions D1,
D2, D3, D4, D5 and D6 are about 12.192 m (40 ft), 9.144
m (30 ft), 2.438 m (8 ft), 14.63 m (48 ft), 17.069 m (56 fY)
and 12.192 m (40 ff), respectively. In other preferred
embodiments, the ride attraction 100 can be sized and/or
configured in other manners with efficacy, as required or
desired, giving due consideration to the goals of providing
a compact and/or mobile ride attraction having modules and
components that are transportable between sites, and/or of
achieving one or more of the benefits and advantages as
taught or suggested herein.

The major footprint of the water ride attraction 100 is
about 14.63 m (48 ft)x17.069 m (56 ft). The modules or
containers 211, 212, 213, 214, 215, 216, 217, 218 have a
width of about 2.438 m (8 ft), a length of about 12.192 m (40
ft) and a height of about 2.591 m (8.5 ff). Advantageously,
this size configuration permits the modules or containers
211, 212, 213, 214, 215, 216, 217, 218 to be shipped or
transported using suitable trucks, trains or other vehicles. In
other preferred embodiments, the ride attraction 100 can be
sized and/or configured in other manners with efficacy, as
required or desired, giving due consideration to the goals of
providing a compact and/or mobile ride attraction having
modules and components that are transportable between
sites, and/or of achieving one or more of the benefits and
advantages as taught or suggested herein.

While the components and techniques of the present
invention have been described with a certain degree of
particularity, it is manifest that many changes may be made
in the specific designs, constructions and methodology here-
inabove described without departing from the spirit and
scope of this disclosure. It should be understood that the
invention is not limited to the embodiments set forth herein
for purposes of exemplification, but is to be defined only by
a fair reading of the appended claims, including the full
range of equivalency to which each element thereof is
entitled.

What is claimed is:

1. A nozzle assembly for a water ride attraction, compris-
ing:

a nozzle having an outlet aperture adapted to emit a jet of

water onto a ride surface; and

anozzle cover comprising a padded material substantially

covering said nozzle and including a flexible tongue
which is biased downward against the flow of the water
to prevent injury to riders riding over said nozzle.

2. The nozzle assembly of claim 1, wherein said nozzle
cover comprises a polyurethane foam.

3. The nozzle assembly of claim 1, wherein said nozzle
cover is removably connected to said nozzle.

4. The nozzle assembly of claim 1, wherein said nozzle
cover has varying thickness ranging between about 1.6 mm
to about 25.4 mm.
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5. The nozzle assembly of claim 1, wherein said tongue is
spring biased downward against the flow of the water.

6. The nozzle assembly of claim 1, wherein said nozzle
has a generally beak like shape.

7. The nozzle assembly of claim 1, wherein said nozzle is
constructed to withstand pressures in the range from about
55 kilopascals to about 310 kilopascals.

8. The nozzle assembly of claim 1, wherein said nozzle
withstand pressures in the range from about 14 kilopascals
to about 310 kilopascals.

9. The nozzle assembly of claim 1, wherein said aperture
has a vertical opening of about 8 cm.

10. The nozzle assembly of claim 1, wherein said aperture
has a vertical opening of about 61 cm.

11. The nozzle assembly of claim 1, wherein said aperture
has a vertical opening in the range from about 4 cm to about
30 cm.

12. The nozzle assembly of claim 1, wherein said aperture
has a vertical opening in the range from about 30 ¢m to about
1.8 m.

13. The nozzle assembly of claim 1, wherein said outlet
aperture is configured to emit a sheet flow of water.

14. The nozzle assembly of claim 1, wherein said outlet
aperture is configured to emit a deep flow of water.

15. The nozzle assembly of claim 1, further comprising a
padded fixed decking.

16. The nozzle assembly of claim 1, in combination with
a ride surface which is contoured to form a predetermined or
preselected wave structure and/or flow pattern to form a
transportable module.

17. A cover for a water ride sluice gate from which a flow
of water jets out, comprising a contoured flexible pad, a
connector configured to removably affix the cover to said
sluice gate, a flexible tongue at a downstream end of the
cover, the tongue configured to extend over the water that
jets from said sluice gate, and a generally flat portion at an
upstream end of the cover, said tongue being urged down-
ward against the flow of water jetting from said sluice gate.

18. The cover of claim 17, wherein said cover comprises
a closed cell polyurethane foam.

19. The cover of claim 17, wherein said cover is coated
with a rubber.

20. The cover of claim 17, wherein said cover is coated
with a plastic.

21. The cover of claim 17, wherein said cover is coated
with polyurethane paint.

22. The cover of claim 17, wherein said cover is coated
with vinyl laminate.

23. The cover of claim 17, wherein said cover has a
thickness ranging between about 1.6 mm to about 25.4 mm.

24. A water ride attraction, comprising:

a contoured ride surface;

a sluice sized and configured to inject a flow of water onto

said ride surface; and

a cover which covers and extends over the top surface of

said sluice to prevent riders from possibly colliding
with or riding over said sluice and/or interfering with
the ride operation.

25. The water ride attraction of claim 24, wherein a
substantial portion of said ride surface is sloped.

26. The water ride attraction of claim 24, wherein said
cover comprises a tongue-like pad.

27. The water ride attraction of claim 24, wherein said
outlet aperture is configured to emit a sheet water flow.

28. The water ride attraction of claim 24, wherein said
outlet aperture is configured to emit a deep water flow.

29. The water ride attraction of claim 24, further com-
prising a circulation pump.
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30. The water ride attraction of claim 24, further com-
prising a decking for performing surfing/skimming tricks.

31. A mobile water ride attraction, comprising:

a plurality of nozzle assemblies with each nozzle assem-

bly comprising;

a nozzle having an aperture and being adapted to inject
a jet of water;

a nozzle cover comprising a flexible padded material to
protect riders from possible injurious contact with
said nozzle; and

a plurality of transportable modules and associated com-

ponents which when assembled form a ride surface

which is contoured to form a predetermined or prese-
lected wave structure and/or flow pattern.

32. The mobile water ride attraction of claim 31, wherein
at least one of said modules houses a pump.

33. The mobile water ride attraction of claim 31, wherein
the top surface of at least one of said modules includes a
porous grating.

34. The mobile water ride attraction of claim 31, wherein
a substantial portion of said ride surface is inclined.

35. The mobile water ride attraction of claim 31, further
comprising a padded fixed decking.

36. The mobile water ride attraction of claim 31, wherein
said ride surface is contoured to form a tunnel wave.

37. A method of providing a compact wave-simulating
water ride attraction comprising a sluice gate having an
outlet for injecting a flow of water onto a ride surface, said
method comprising the steps of

covering said sluice gate with a padded material having a

flexible tongue extending over the flow of water emit-

ted from said sluice gate outlet; and

biasing said tongue downwards to squeeze said tongue

against the flow of water emitted from said sluice gate
outlet to seal off said sluice gate outlet from possible
injurious contact with a rider, whereby said ride surface
is configured to have a substantially inclined ride
surface and a shortened horizontal transition surface.

38. A nozzle assembly for a waler ride attraction having
a ride surface, the nozzle assembly comprising:

a nozzle having an outlet aperture adapted to emit a jet of

water onto the ride surface; and

a nozzle cover comprising a padded material and

including, a flexible tongue which is biased downward

toward the jet of water so as to shield the outlet aperture
from contact with riders riding over said nozzle.

39. The nozzle assembly of claim 38, wherein the tongue
is spring biased downward toward the jet of water.

40. The nozzle assembly of claim 39, wherein an upper
surface of the tongue is sloped upwardly.

41. The nozzle assembly of claim 38, additionally com-
prising a padded fixed decking disposed adjacent the nozzle
cover.

42. A nozzle assembly for a water ride attraction, com-
prising:

a nozzle having an outlet adapted to emit a flow of water

onto a ride surface; and

a nozzle cover comprising a contoured flexible pad being

removably affixed to said nozzle, said nozzle cover
including a flexible tongue at a downstream end
extending over the water that flows from said outlet,
said tongue being urged downward against the flow of
water from said outlet.

43. The nozzle assembly of claim 42, wherein the nozzle
cover has a generally flat portion at an upstream end of the
cover.
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44, The nozzle assembly of claim 42, wherein the cover
has a thickness ranging between about 1.6 mm to about 25.4
mm.

45, The nozzle assembly of claim 42, wherein the cover
comprises a closed cell polyurethane foam.

46. The cover of claim 42, wherein said cover is coated
with a rubber.

47. The cover of claim 42, wherein said cover is coated
with a plastic.

48. The cover of claim 42, wherein said cover is coated
with polyurethane paint.

49. The cover of claim 42, wherein said cover is coated
with vinyl laminate.

50. A mobile water ride attraction, comprising:

a plurality of transportable propulsion modules, each of

the propulsion modules comprising:

a circulation pump; and

a flow forming nozzle in fluid communication with the
circulation pump and configured to emit a flow of
water;

wherein the propulsion modules are configured to be
connected to one another to form a water propulsion
system;

a plurality of transportable ride surface modules, the ride
surface modules configured to be connected to one
another to form a ride surface; and

a padded cover,

wherein the propulsion system and the ride surface are
configured to be connected to one another so that the
flowing forming nozzles emit a flow of water onto the
ride surface, and the padded cover extends over at least
one of the nozzles.
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51. The mobile water ride of claim 50, wherein at least
one of the ride surface modules is incorporated into one of
the propulsion modules.

52. The mobile water ride of claim 50, wherein the cover
comprises a plurality of sections and each of the propulsion
modules include a section of the cover.

53. The mobile water ride of claim 50, wherein the cover
is formed separately from the propulsion modules and the
cover is configured to be releasably aftached to at least two
propulsion modules.

54. The mobile water ride of claim 50, additionally
comprising a suspension system configured to maintain the
propulsion system in a generally level disposition.

55. The mobile water ride of claim 50, wherein the cover
is configured to extend over the nozzles and into contact
with the flow of water emitted by the nozzles.

56. The mobile water ride of claim 55, wherein the ride
surface comprises a generally flat transition section and an
upwardly inclined ramp portion, a first end of the transition
portion being disposed adjacent the nozzles and a second
end of the transition portion intersecting the ramp portion,
the ramp portion having a maximum height, and a maximum
length from the first end to the second end of the transition
portion is less than three times the maximum height of the
ramp portion.

57. The mobile water ride of claim 56, wherein the length
of the transition surface is configured so that a rider can ride
down the ramp portion to and across the transition portion
and onto the cover.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 6,491,589 B1 Page 1of2
APPLICATION NO. : 09/630878

DATED : December 10, 2002

INVENTORC(S) : Thomas J. Lochtefeld

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In column 6, line 39, delete « 7 <1 =¥ <+gd ” and insert -- & >1—>V > JEd __ therefore.

In column 10, line 62, delete “The sluice cover or pad 130” and insert --The sluice cover or
pad 150-- therefore.

In column 10, line 66, delete “the sluice cover 130” and insert --the sluice cover 150--
therefore.

In column 11, line 5, delete “The sluice cover or pad 130” and insert --The sluice cover or pad
150-- therefore.

In column 11, line 11, delete “The pad 130 and insert --The pad 150-- therefore.

In column 11, line 26, delete “surfaces of the cover 130 and insert --surfaces of the cover
150-- therefore.

In column 11, line 59, delete “the nozzle cover 130” and insert --the nozzle cover 150--
therefore.

In column 11, line 64, delete “and nozzle cover 130” and insert --and nozzle cover 150--
therefore.

In column 11, line 67, delete “and/or nozzle cover 130 and insert --and/or nozzle cover 150--
therefore.

In column 12, line 3, delete “of the cover 130” and insert --of the cover 150-- therefore.

In column 17, lines 8-9, delete “wherein said nozzle withstand” and insert --wherein said
nozzle is constructed to withstand-- therefore.

In column 17, lines 62-63, delete “said outlet aperture” and insert --said sluice-- therefore.

In column 17, lines 64-65, delete “said outlet aperture” and insert --said sluice-- therefore.

Signed and Sealed this
Tenth Day of April, 2012

David J. Kappos
Director of the United States Patent and Trademark Office
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CERTIFICATE OF CORRECTION (continued) Page 2 of 2
U.S. Pat. No. 6,491,589 B1

In column 18, line 45, delete “including, a flexible tongue™ and insert --including a flexible
tongue-- therefore.

In column 19, lines 29-30, delete “so that the flowing forming nozzles” and insert --so that the
flow forming nozzles-- therefore.

In column 20, line 5, delete “comprises a plurality of sections and” and insert --comprises a
plurality of sections, and-- therefore.

In column 20, line 8, delete “from the propulsion modules and” and insert --from the

propulsion modules, and-- therefore.
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1
HALF-PIPE WATER RIDE

RELATED APPLICATIONS

This application claims priority under 35 U.S.C. §119 to
U.S. Provisional Patent Application No. 61/124,933 filed on
Apr. 21, 2008, the entire contents of which is incorporated
herein by reference.

BACKGROUND

Artificial boarding rides include water rides where riders
can boogie board, surf board, body board, knee board, skim
board, etc. Such rides often include curved walls so that riders
can propel themselves across or along the curved walls. Most
conventional boarding rides use water in a sheet flow-type
manner, where water jets at the tops of the curved walls
disperse water down the curved walls.

SUMMARY

Some embodiments of the invention provide a half-pipe
water ride for use by a rider. The half-pipe water ride includes
an activity section with a substantially flat middle section, a
first curved sidewall extending from an edge of the middle
section, and a second curved sidewall extending from another
edge of the middle section opposite the first curved side. The
half-pipe water ride also includes a water delivery section
coupled to a side of the middle section and a dewatering
section coupled to another side of the middle section opposite
the water delivery section. Water flows from the water deliv-
ery section through the middle section to the dewatering
section. The rider can ride on the half-pipe water ride sub-
stantially perpendicular to the water flow from the first curved
sidewall across the middle section to the second curved side-
wall.

DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of a water ride according to one
embodiment of the invention.

FIG. 2 is top view of the water ride of FIG. 1.

FIG. 3 is a side view of the water ride of FIGS. 1 and 2 taken
along line 3-3 of FIG. 2.

FIG. 4 is a cross-sectional view of the water ride of FIGS.
1-3 taken along line 4-4 of FIG. 2.

FIG. 5 is a side view of a water ride according to another
embodiment of the invention.

FIG. 6 is a perspective view of a water ride according to
another embodiment of the invention.

FIG. 7 is a side view of the water ride of FIG. 6.

FIG. 8 is a perspective view of an activity section of the
water ride of FIG. 1.

FIG.9is a front view of an activity section of the water ride
of FIG. 6.

FIG. 10 is another perspective view of an activity section of
the water ride of FIG. 1.

FIG. 11 is another perspective view of an activity section of
the water ride of FIG. 1.

FIG.12A is a side view of an activity section of a water ride
according to one embodiment of the invention.

FIG. 12B is a side view of an activity section of a water ride
according to another embodiment of the invention.

FIG. 12C is a side view of an activity section of a water ride
according to yet another embodiment of the invention.
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FIG. 13 is a perspective view of a water ride according to
another embodiment of the invention.

DETAILED DESCRIPTION

Before any embodiments of the invention are explained in
detail, it is to be understood that the invention is not limited in
its application to the details of construction and the arrange-
ment of components set forth in the following description or
illustrated in the following drawings. The invention is capable
of other embodiments and of being practiced or of being
carried out in various ways. Also, it is to be understood that
the phraseology and terminology used herein is for the pur-
pose of description and should not be regarded as limiting.
The use of “including,” “comprising,” or “having” and varia-
tions thereof herein is meant to encompass the items listed
thereafter and equivalents thereof as well as additional items.
Unless specified or limited otherwise, the terms “mounted,”
“connected,” “supported,” and “coupled” and variations
thereof are used broadly and encompass both direct and indi-
rect mountings, connections, supports, and couplings. Fur-
ther, “connected” and “coupled” are not restricted to physical
or mechanical connections or couplings.

The following discussion is presented to enable a person
skilled in the art to make and use embodiments of the inven-
tion. Various modifications to the illustrated embodiments
will be readily apparent to those skilled in the art, and the
generic principles herein can be applied to other embodi-
ments and applications without departing from embodiments
of the invention. Thus, embodiments of the invention are not
intended to be limited to embodiments shown, but are to be
accorded the widest scope consistent with the principles and
features disclosed herein. The following detailed description
is to be read with reference to the figures, in which like
elements in different figures have like reference numerals.
The figures, which are not necessarily to scale, depict selected
embodiments and are not intended to limit the scope of
embodiments of the invention. Skilled artisans will recognize
the examples provided herein have many useful alternatives
and fall within the scope of embodiments of the invention.

FIGS. 1-4 illustrate a half-pipe water ride 10 according to
one embodiment of the invention. The half-pipe water ride 10
can include a water delivery section 12, an activity section 14,
a dewatering section 16, and a water retrieval section 18
(shown in FIG. 3). In some embodiments, a pump 20 can be
used to circulate water through the half-pipe water ride 10 in
the direction shown by arrows 22 in FIGS. 1-3. For example,
water can be released at the water delivery section 12 and flow
through the activity section 14 to the dewatering section 16.
The water can then flow through a flat grate 24 in the dewa-
tering section 16 into the water retrieval section 18 and back
to the water delivery section 12 via the pump 20. In some
embodiments, the flat grate 24 can also incorporate a soft mat
(not shown). In some embodiments, the water retrieval sec-
tion 18 can be positioned substantially below the water deliv-
ery section 12, the activity section 14, and the dewatering
section 16, as shown in FIG. 3. FIG. 5 also shows an embodi-
ment of the half-pipe water ride 10 where the water retrieval
section 18 is positioned substantially below the water deliv-
ery section 12, an inclined activity section 14, and the dewa-
tering section 16.

As shown in FIGS. 2 and 3, the water delivery section 12
can include pumps 20, a water tank 26, and a ramp 28. The
pumps 20 can pump water from the water retrieval section
into the water tank 26. As the water tank 26 fills, water can be
released down the ramp 28. In some embodiments, as shown
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in FIGS. 5-6, a nozzle assembly (not shown) can supplement
or replace the water tank 26 and/or the ramp 28.

As shown in FIG. 7, the activity section 14 can slope
upward from the water delivery section 12 to the dewatering
section 16 so that water flows at an incline toward the dewa-
tering section 12. The incline can allow the dewatering sec-
tion 12 to be substantially above the water level in the activity
section 14. For example, as shown in FIG. 8, an arrow 30
shows a change in depth (i.e., in the Y direction with respect
to the vertices in FIG. 8) along the length (i.e., along the Z
direction with respect to the vertices in FIG. 8) of the activity
section 14.

FIG. 4 illustrates a cross section of the activity section 14.
FIG. 9 illustrates a cross section of the activity section 14
including the water delivery section 12. As shown in FIGS. 4,
8, and 9, the activity section 14 can have sidewalls 32 that are
substantially curved. In some embodiments, each sidewall 32
can have the same radius of curvature. In other embodiments,
the sidewalls 32 can be curved differently, effectively having
different radii of curvature. The sidewalls 32 can be curved
about an axis that is parallel to water flow in the half-pipe
water ride 10. For example, water from the water delivery
section 12 can flow along a middle section 34 of the activity
section 14 between the sidewalls 32, as shown in FIG. 1. In
some embodiments, water can also flow from top portions 36
of each sidewall 32. However, as all water can exit via the
dewatering section 16, the main direction of water flow can be
from the water delivery section 12 toward the dewatering
section 16, as shown by the arrows 22. Also, in some embodi-
ments, as shown in FIG. 10, water can be delivered from the
water delivery section 12 along the full width of the activity
section 14, including the sidewalls 32. In other embodiments,
as shown in FIG. 11, water can be directed outward from the
water delivery section 12 so that water flow is only directed
along part of the sidewalls 32.

In some embodiments, water from the water delivery sec-
tion 12 can flow at speeds between about ten miles per hour
and about twenty miles per bour. Other embodiments can
include faster or slower speeds of water flow. The water depth
within the half-pipe water ride 10 can be substantially shallow
(e.g., between about one inch and about twelve inches). In
some embodiments, the water depth in the middle section 34
can be substantially deeper than other parts of the half-pipe
water ride 10.

A rider 38 is shown in FIG. 1 and FIGS. 5-12. The rider 38
can use any one of a boogie board, surf board, body board,
knee board, skim board, etc. Once in the activity section 14,
the rider 38 can propel himself up onto the sidewalls 32. In
essence, the rider 38 can move left and right at approximately
90 degrees to the direction of the main water flow, as shown
by arrows 40 in FIG. 1. Further, by gathering speed, the rider
38 can ride higher onto the sidewalls 32. The rider 38 can use
the sidewalls 32 for turning or other maneuvers similar to
riders using conventional snowboard half-pipes or skateboard
half-pipes.

The amount of curvature of the sidewalls 32 can depend on
the intended use of the half-pipe water ride 10. For example,
as shown in FIG. 12A, the sidewalls 32 can be shallow (e.g.,
where an angle A, shown with respect to the top portion 36 of
the sidewall 32 and the middle section 34, can be less than
about ninety degrees). The sidewalls 32 as shown in FIG. 12A
can be for general use. In another example, as shown in FIG.
12B, the sidewalls 32 can be substantially vertical (e.g.,
where an angle B, shown with respect to the top portion 36
and the middle section 34, can be about ninety degrees). The
sidewalls 32 as shown in FIG. 12B can be for more extreme
use than the sidewalls 32 shown in FIG. 12A. In yet another

—_

0

20

30

35

40

45

55

60

65

4

example, as shown in FIG. 12C, the sidewalls 32 can substan-
tially curved over, creating an overhead section (e.g., where
an angle C, shown with respect to the top portion 36 and the
middle section 34, can be more than about ninety degrees).
The sidewalls 32 as shown in FIG. 12C can be used to simu-
late barreling overhead waves.

In some embodiments, the activity section 14 can have
sidewalls 32 with varied curvatures, so that different portions
of the sidewalls 32 are curved differently. For example, the
half-pipe water ride 10 can include a first portion where the
sidewalls 32 are curved as shown in FIG. 12A, a second
portion where the sidewalls 32 are curved as shown in FIG.
12B, and a third portion where the sidewalls 32 are curved as
shown in FIG. 12C. In some embodiments, the rider 38 can
then choose the portion (i.e., first, second, or third portion)
best suited to his or her ability or liking.

As the water flow can propel the rider 38 into the dewater-
ing section 16, the soft mat on top of, or incorporated with, the
flat grate 24 of the dewatering section 16 can safely help the
rider 38 stop. The rider 38 can enter and/or exit the half-pipe
water ride 10 via stairs 44 along one or both sides of the
dewatering section 16, as shown in FIGS. 2, 3, 6, 7, and 13.
Alternatively, in some embodiments, there can be a ramp (not
shown) on one or both sides of the dewatering section 16 for
the rider 38 to enter and/or exit the half-pipe water ride 10. In
addition, the rider 38 can enter and/or exit the half-pipe water
ride 10 via stairs 46 near the water delivery section 12, as
shown in FIGS. 6, 9, and 13.

FIG. 13 illustrates the half-pipe water ride 10 incorporated
into a leisure facility, such as a water park. In some embodi-
ments, the half-pipe water ride 10 can be about eight meters
wide, where the middle section 34 is about four meters wide
and each sidewall 32 is about two meters wide. However, the
half-pipe water ride 10 can be scaled up or down depending
on its general use and/or the facility. Also, in some embodi-
ments, the activity section 14, or the entire half-pipe water
ride 10, can be constructed of fiberglass panels. In other
embodiments, at least portions of the half-pipe water ride 10
can be constructed of concrete covered in a protective pad-
ding. In still other embodiments, the half-pipe water ride 10
can be inflatable.

It will be appreciated by those skilled in the art that while
the invention has been described above in connection with
particular embodiments and examples, the invention is not
necessarily so limited, and that numerous other embodi-
ments, examples, uses, modifications and departures from the
embodiments, examples and uses are intended to be encom-
passed by the claims attached hereto. The entire disclosure of
each patent and publication cited herein is incorporated by
reference, as if each such patent or publication were individu-
ally incorporated by reference herein. Various features and
advantages of the invention are set forth in the following
claims.

The invention claimed is:
1. A water ride for use by a rider, the water ride comprising:
an activity section including
a substantially flat middle section,
a first curved sidewall extending substantially upwardly
from an edge of the middle section, and
a second curved sidewall extending substantially
upwardly from another edge of the middle section
opposite the first curved side;
a water delivery section coupled to a side of the middle
section; and
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the water delivery section configured and arranged to
deliver water up the middle section in a direction sub-
stantially opposite the rider’s direction of travel along
the middle section;

a dewatering section coupled to another side of the middle
section opposite the water delivery section and located at
an elevation higher than the water delivery section; and

a rider exit located adjacent the water delivery section.

2. The water ride of claim 1 wherein the water delivery
section includes a water delivery tank and a delivery ramp.

3. The water ride of claim 1 wherein the water delivery
section includes a nozzle.

4. The water ride of claim 1 and further comprising a water
retrieval section that carries water from the dewatering sec-
tion back to the water delivery section.

5. The water ride of claim 4 wherein the water retrieval
section is positioned under at least one of the dewatering
section, the activity section, and the water delivery section.

6. The water ride of claim 1 wherein additional water flows
from top portions of the first curved sidewall and the second
curved sidewall toward the middle section.

7. The water ride of claim 1 wherein the first curved side-
wall and the second curved sidewall have a substantially
equal radius of curvature.

8. The water ride of claim 1 wherein the first curved side-
wall and the second curved sidewall have different radii of
curvature.

9. The water ride of claim 1 wherein the first curved side-
wall and the second curved sidewall are curved about an axis
parallel to water flow, and are connected by a substantially flat
activity section.

10. The water ride of claim 1 wherein the rider exit com-
prises stairs.

11. The water ride of claim 1 wherein the water delivery
section delivers water toward the activity section at a speed
between about 10 miles per hour and about 20 miles per hour.

12. The water ride of claim 1 wherein a depth of water in the
middle section is between about 1 inch and about 12 inches.
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13. The water ride of claim 1 wherein the activity sectionis
constructed of fiberglass panels.

14. The water ride of claim 1 wherein the activity section is
constructed of concrete covered by a soft padding.

15. The water ride of claim 1 wherein at least one of the first
curved sidewall and the second curved sidewall is curved at an
angle of at least one of greater than ninety degrees, about
ninety degrees, and less than ninety degrees.

16. The water ride of claim 1 wherein the dewatering
section is substantjally flat and includes at least one of a grate
and a soft mat.

17. The water ride of claim 1 wherein the activity sectionis
about eight meters wide.

18. The water ride of claim 1 wherein the middle section is
about four meters wide.

19. The water ride of claim 1 wherein at least one of the first
curved sidewall and the second curved sidewall is about two
meters wide.

20. A water ride for use by a rider, the water ride compris-
ing:

an activity section including
a substantially flat, inclined middle section,

a first curved sidewall extending substantially upwardly
from an edge of the middle section, and

a second curved sidewall extending substantially
upwardly from another edge of the middle section
opposite the first curved side;

a water delivery section coupled to a side of the middle
section;

the water delivery section including at least one nozzle
configured and arranged to deliver water up the entire
length of the middle section;

a dewatering section coupled to another side of the middle
section opposite the water delivery section and located at
an elevation higher than the water delivery section; and

a rider exit located adjacent the water delivery section.
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