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Thi"s invention relates in general to water rides; specifically a nechanism
angd process that: 1) will safely transfer the kinetic energy of a high
speed water flow to participants riding/sliding (with or without a vehicle)
upon a lowfriction surface and enable themto accelerate in a downhill,
hori zontal or uphill straight or curvilinear direction; 2) wll safely
stabilize and equalize the coefficients of friction and trajectory of
differently sized and wei ghted paricipants on a water ride with a steep
downhill portion foll owed by a subsequent significant wuphill portion; and
3) will permt self-clearing of the transitory surge/hydraulic junp that
may occur on a horizontal or upmardly_fpclined wat er ride flune.

“WATER RIDE WITH WATER PROPULSION DEVICES"

BACKGROUND:

This invention relates in general to water rides, specifically 2 mechanism and
process that: 1) will safely transfer the kinetic energy of a high speed water flow

- to participants riding/sliding (with or without & vehicle) upon a low-friction
surface and enable them to accelerate in a downhill, horizontal or uphill
straight or curvilinear direction; 2) will safely stabilize and equalize the
coefficients of friction and trajectory of differently sized and weighted
participants on a water ride with a steep downhill portion followed by a
subsequent significant uphill ﬁorﬁon; and 3) will permit self-clearing of the
traxisiwzy surge/hydraulic jump that may occur on & horizontal or upwardly
inclined water ride flume.

The 80's decade has witnessed phenomenal growth in the participatory family
water recreation facility, i.e., the waterpark, and in water oriented ride
attractions in the traditional themed amusement parks. The current genre of
water ride attractions, e.g., waterslides, river rapid rides, and log flumes,
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The.80's decade has witnessed phenonmenal growth in the participatory famly
water recreation facility, i.e., the waterpark, and in water oriented ride
attractions in the traditional thened anusenent parks. The current genre of
watgr ride attractions, e.g., waterslides, river rapid rides, and | og
flumes, require participants to walk or be nechanically lifted
and water to be punped to a high point, wherein, gravity enables water,
rider(s), and riding vehicle (if apppopriate) to slide down a chute or
incline to a | ower el evation splash pool, whereafter the cycle repeats.

G avity or gravity induced rider momentumis the prinme driving force that
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mechanism for acceleratmg arider down or along arun. Likewise, water ride
attractions to date have not used jetted water to propel a rider up an incline to a
higher elevation. By means of the aforementioned high speed water jets, the
subject invention will enable the creation of water oriented amusement rides
and ride experiences that have heretofore been unavailable in the recreation
industry. In particular, the embodiments of the invention described herein will
permit a rider(s) on the surface of a water attraction: to accelerate downhill in
excess of the acceleration attributable to the force of gravity (said embodiment
is hereinafter referred to as the “Downward Accelerator”); or to accelerate in a
horizontal direction, (said embodiment is hereinafter referred to as the
"Horizontal Accelerator” ); or to accelerate in an uphill direction (said
embodiment is hereinafter referred to as the “Upward Accelerator™ or to slide
downward on a conventional slide and enter a flow of water of ei;ual or slower
speed and yet return in an upward direction to a higher elevation that is equal
to or less than that which could be achieved through using gravity alone (said
embodiment is hereinafter referred to as the “Stabilization/Equalization
Process”,or to slide downward on a-conventional water ride attraction and return
in an upward direction to an elevation higher than'that which could be achieved
through using gravity alone (said embodiment is hereinafter referred to as the
“Elevation Enhancement Process”; or through combination of the above
described embodiments with a standard downslope waterslide to create an
embodiment hereinafter referred to as a "Water Coaster”.

The amusement field is replete with inventions that utilize water as the means
for generating rider motion and experience, however, none to date describe the



perpit a rider(s) on the surface of a water attraction: to accelerate
downhi Il in excess of the acceleration attributable to the force of gravity
(said enbodinment is hereinafter referred to as the "Downward Accel erator");
or 0 accelerate in a horizontal direction, (said enbodinent is hereinafter
referred to as the "Horizontal Accelerator"); or to accelerate in an uphill
direction (said enbodinment is hereinafter referred to as the "Upward

Accel erator™; or to slide downward on a conventional slide and enter a flow
of water of equal or slower speed and-yet return in an upward direction to
a higher elevation that is equal to or less than that which could be

achi eved t hrough using gravity al one (said enbodi ment is hereinafter
referred tinmovéimentsStaitemplsted by thg sabject tnventian) es as'examinhatishiofieome
downward o attraction and return in an upward
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Timbes U.S. Pat. No. 4,198,043 issued Apr. 15, 1980 discloses 8 modular molded
plastic water slide wherein a rider from an upper start pool slides by way of
gravity passage upon recycled water to a lower landing pool. The structure and
operation of Timbes has no relevance to the present invention.

Becker, et al. U.S. Pat. NO. 4,196,900 issued Apr. 8, 1980 discloses a
conventional downslope wat{arslide with simplified support construction
involving a reduced number of parts at reduced cost with a conventional water
pipe leading from a pump to the beginning of each slide. Becker goes on to
suggest that such water pipe may include thrust nozzles at the top giving an
extra push component to & person sitting there, thus making sure that a person,
once boarded, does not block the slide by remaining in place. (Column 2, Lines
34 - 39). Becker’s suggestion is cusiomary to the entry tub of most conventional
waterslides. Becker's suggestion does not contemplate the performance
characteristics as described by the present invention, i.e., downhill acceleration
in excess of the acceleration attributable to the force of gravity, or acceleration in
a horizontal direction in excess of that force which is necessary to prevent entry
tub blockage, or acceleration in an uphill direction, or elevation recovery, or
multiple propulsion locations, etc. The “extra push” suggested by Becker is
limited in location to the start of a slide, and limited in force to that which is
necessary to avoid slide blockage by a starting slider. Conversely, the flow of
water as injected by the subject invention is preferably located downstream of
the conventional start as suggested by Becker. Furthermore, a preferred
function of the subject invention is acceleration of a rider who is already in
“motion, not one who is blocking the slide by remaining in place. The suggestions
of Becker are limited to existing conventional waterslide start basins, and as
such, have no relevance to the present invention.



| mprovenents contenpl ated by the subject invention, as an exam nation of
sone representative references will reveal. Meyers U S. Pat. No.
3,923,301, issued Dec. 2, 1976 discloses a nethod of adapting a hill to
proyi de a waterslide dug into the ground wherein a rider from an upper
start pool slides by way of gravity passage upon recycled water to a | ower
| andi ng pool. The structure and operation of Meyers has no rel evance to the
present invention. Tinbes U S. Pat. No. 4,198,043 issued Apr. 15, 1980

di scl oses a nodul ar nol ded plastic water slide wherein a rider from an
upper start pool slides by way of gravity passage upon recycled water to a
| ower | anding pool. The structure and operation of Tinbes has no rel evance
to the present invention. Becker, et al. US. Pat. NO 4,196,900 issued
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Moody U.S. Pat, No. 4,805,896 issued Feb. 21, 1989 discloses a water ride for
swimmers which utilizes the linear (predominantly horizontal or downward)
movement of a large quantity of water of §wimming depth. Moody shares an
attribute of the “Downward or Horizontal Accelerator” embodiments of the
subject invention, i.e., the ability to move a participant in a predominantly
horizontal or downward direction wherein the participant is moved by the water
rather than through it. However, Moody can be dxshngmshed from the subject
invention as follows: The entire thrust of Moody is to provzde a massive weight
of water with very gradual downhill slopes to create desired sﬁv;'.mmer
movement. The ride, specifically limited to swimmers, is comprised of a large
quantity of water of with a weight substantially greatéi- than the weight of the
participant and at depth sufficient to prevent the floating or swimming
participant from contacting the bottom of the water channel. ‘To move such
large quantities of water, Moody specifies “High volume pumps at low water
heads", (Column 3 Line 27). Conversely, the preferred embodiment for the
subject invention utilizes lower volume pumps at higher water heads. Such
high head pumps in concert with properly configured nozzles produce powerful
focused water flows that can function at less than one inch deep. A fortiori,
swimming is not a requirement, and the participant will inherently touch the
bottom surface over which hefshe is sliding. Additionally, the volume of water
required to move a participant per Moody is ten to twenty times greater than
that which would be required by a preferred embodiment of the subject .




t he conventional start as suggested by Becker. Furthernore, a preferred
function of the subject invention is acceleration of a rider who is already
in nmotion, not one who is blocking the slide by remaining in place. The
suggestions of Becker are limted to existing conventional waterslide start
basi ns, and as such, have no rel evance to the present invention.

-4- Goldfarb et al. U S Pat. No. 4,778,430 issued Cct. 18, 1988

di scl oses a waterslide toy wherein a.nechanlcally power ed conveyor lifts
humanoi d slide- objects froma lower slide section to the upper end of the
slide section whereupon the slide-objects slide dowward by may of gravity
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i nvent i onfurther sxgmﬁcant point of differentiation includes the ability to propel the
parhcxpant in an upward direchon (such ability was not contemplated by
Moody) As a result of these differences, it is respectfully submitted that Moody
teaches away ﬁ-om the propulsion mechanism as tecught by the subject
invention. L.
Barber U.S. Pat. No, 4,836,521 issued Jun. 6, 1989 discloses an Arausement
device that incorporates a tircular pond in which water is rotated by jets to form
a vortex and wherein a rotating member with resultant centrifugal force gives
the rider the sensation of traversing the edge of a giant whirlpool. The structure
and operation' of Barber has no relevance to the present invention. :

Dubeta U.S. Pat. No, 4,805,807 issued Feb. 21, 1989 dxscloses improvements to
water slide systems, wherein a verbcally rising water reservoir located at the
upstream end of a waterslide (preferably at the beginning of the run) is properly
valved to discharge a sudden quantity of water at selected intervals into the
chute of the downwardly inclined waterslide. Similar to Moody (supra), Dubeta
shares an attribute of several embodiments of the subject Invention, i.e., the
ability to move a participant in a predominantly downrun direction wherein the
participant is moved by the water rather than through it. However, Dubeta can
be distinguished from the suhject invention as follows: The entire thrust of
Dubeta is to increase rider safety by providing intermittent floods of water that
assures proper spacing for riders on a downhill waterslide run. Dubeta darifies;

“because the flood occurs with each rider and the rider is carried thereby in a
positive manner for the entire run of the slide...the riders on the slide are
maintained at a spaced relation relative to one another on the slide as they
proceed down the same, This overcomes many of the accidents that occur with

the constant flow rate system as previously discussed.” (Column 6, Lines 57 -
64).



Moody U.S. Pat. No. 4,805,896 issued Feb. 21, 1989 discloses a water ride
for swmers which utilizes the |inear (predom nantly horizontal or
downwar d) novenent of a large quantity of water of sw mming depth. Mody
shares an attribute of the "Downward or Horizontal Accelerator” enbodi ments
of “t he subject invention, i.e., the ability to nove a participant in a
predom nantly horizontal or downward direction wherein the participant is
noved by the water rather than through it. However, Mdody can be

di stingui shed fromthe subject invénation as follows: The entire thrust of
Moody is to provide a nmassive weight of water with very gradual downhill
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invention's accelerator embodiments preferably utilize head pressures in the

range of - 1.5 to 15 times as large as Dubeta. Such head pressure in concert with

properly configured nozzles produce powerful focused water flows that result in

an acceleration and in velocities that are greater than one could ever achieve by

just sliding down a flume (with of without a Dubeta gush of water). Additional

significant points of differentiation include the subject mvenhon s ability to

function without Dubeta's requirement of & vertically rising water tower

reservoir at some location upstream from the end of the slide, and, the subject

invention's ability to propel the participantin a horizontal or upward direction

(such ability was not contemplated by Dubeta). As a final point of distinction, a

participant in a Dubeta improvement will always be positioned downstream of

the flood releasing valve prior to'valve opening and gush production. In the

subject invention the propellant water is already flowing at such time that the

participant enters its stream. It is respectfully submitted that Dubeta, for the

above stated reasons, teaches away from the propulsion mechanism as claimed

by the subject invention.

Atlantic Bridge Company, Canada Pat. No. 1,204,629 discloses a conveyance
device for fragile articles, e.g., fish or produce, wherein said articles are moved .
at a high rate of speed by way of suction and gravity and are decelerated with
minimal damage by introducing said articles into a liquid bath at an acute angle
so that the articles meet the liquid surface obliquely with reduced shock of
impact. The structure and operation of Atlantic Bridge Company has no
relevance to the present invention.



i nvention. As to the issue of friction reduction, Mody uses a sufficient
quantity of water to partially float the rider who can then accel erate by
the relatively low kinetic energy of the slow noving mass of water.
Conversely, the subject invention allows for acceleration by water inpact

(i *e., extrenme nonentumtransfer), and does not require rider flotation to
reduce the friction force. A further significant point of differentiation

i ncludes the ability to propel the participant in an upward direction (such
ability was not contenplated by Migdy). As a result of these differences,

It is respectfully submtted that Mody teaches away from the propul sion
mechani sm as taught by the subject invention. Barber U S Pat. No.
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type flow" wherein the speed of the water is matched to the speed of an
exercising swimmer,

However, Frenzl '402 does not recognize, either explicitly or implicitly some of
the problems solved by the present invention, among which is the use of the
upwardly flowing water as the means to thrust a rider up an incline and beyond
the flow generating apparatus. Frenzl teaches in the instance of "torrential
flow" that the function of his structure,

"allow(s) the practicing of surf-riding and other similar sports, as the sloping of
the vat bottom results in the possibility for the water skier to keep his balance in
an equilibrium position depending on the one hand, on an upwardly directed
force ascribable to the drag or resistance of the carrier board or boards dipped
into the stream of water and, on the other hand, on a downwardly directed force
produced by the component of the weight of the water skier in a direction
paralle] with the vat bottom." (Frenzl, Col. 1 lines 49 - 57).

In the instance of a “river type flow", Frenz] teaches that the function of his
structure,

"allows also practicing swimming. To this end, the swimmer sets the bottom 1
into a slightly sloping position... and he £ills the vat almost up to its upper edge.
He resorts then to low speeds for the water stream... The stream of water may



"because the flood occurs wth each rider and the rider is carried thereby
In a positive manner for the entire run of the slide...the riders on the
slide are maintained at a spaced relation relative to one another on the
slide as they proceed down the same. This overcones many of the accidents
that occur with the constant flow rate systemas previously discussed.”
(Colum 6, Lines 57 - 64). -6 -
It is inportant to note that the flood of water rel eased by Dubeta is
intended to nove at substantially tH& sane rate as the design speed of the
rider sliding down the flume (see also Colum 5, Line 14 - 18).
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adjustments to the apphance are directed at creating or sustaining this
ethhrmm.

Conversely, the teaching of the present invention iz to avoid equilibrium. A
rider who aclneves ethbrmm would oppose the objective for which the ride
was designed, i.e., to propel its user up an incline and beyond. Furthermore, in
this instance ethbnum is a safety hazard in that other riders who enter the
device and are propelled upward could collide with a rider who is in equilibrium.
1t is respectfully submitted that Frenzl's structure was designed for equilibrium,
and as such, teaches away from the propulsion mechanism as claimed by the
subject invention.

Frenzi U.S. Pat. No. 4,905,987 issued Mar. 6, 1990 shows improvements to the
appliance disclosed in the Frenzl ‘402 patent (described above) and in addition
shows connected areas for swimming, non-swimming and a whirlpool so that
water from the Frenzl '402 appliance is further utilized after outflow thereof.
The primary objective of the Frenzi ‘987 patent is to improve the start and exit
characteristics of the Frenzl ‘402 appliance by providing a means whereby & user
can enter, ride, and exit the appliance to avoid breakdown of the torrential flow.
There is, however, no suggestion in the Frenzi '987 patent that the user of the
‘402 portion of the structure should desire propulsion (by reason of water flow)
up the floor's incline, rather, the express purpose of the ‘402 portion of the
structure is “to carry out water gliding sports" on top of the upwardly sheeting
flow, Furthermore, a Frenzi participant enters the appliance and starts his ride
subsequent to the flow directing nozzle, whereas in the subject invention a
participant always enters and starts the ride prior to encountering the flow
directing nozzle. Finally, Frenzi does not contemplate user movement from the
‘402 portion of the structure to other portions (e.g., swim channel or whirlpool) of
his device. In fact, Frenzi describes a catch grate as a vertical terminator that-



range of 1.5 to 15 times as |large as Dubeta. Such head pressure in concert
w th properly configured nozzl es produce powerful focused water flows that
result in an acceleration and in velocities that are greater than one could
ever achieve by just sliding dowmn a flume (with or without a Dubeta gush of
wat'er). Additional significant points of differentiation include the
subject invention's ability to function w thout Dubeta's requirenent of a
vertically rising water tower reservoir at sone |ocation upstreamfromthe
end of the slide, and, the subject -phvention's ability to propel the
participant in a horizontal or upward direction (such ability was not
contenpl ated by Dubeta). As a final point of distinction, a participant in
a Dubet a propilstemenemabt pf & ugeyend bigiding enpmenhie othernostions ef theood
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Frenzl 190 is quickly distinguished from the subject invention on two bases.

First, the structure and operation of Frenzl '190 is limited to an appliance for

practicing aquatic sports using gliding devices. Consequently, the desired

function of a Frenzl participant is to glide over the water that is re-injected into

the uphill flow. Conversely, it is desired by a participant in the subject

invention to be embraced by the re-injected water and either be accelerated or

de-accelerated to approach the flow of this re-injected water. To glide over such

re-injected water is to thwart this “embracing” objective. Secondly, a Frenzl ‘190

participant can enter and start his ride subsequent to the apertures that re-

inject accelerated water, whereas in the subject invention a pérticipant always

enters and starts the ride prior to encountering the re—injecie& accelerated

water. For the above stated reasons, it is respectfully submitted that Frenzl

‘190 teaches away from the subject invention.

Bacon U.S. Pat. No. 3,830,161 issued Aug. 20, 1974 discloses a flume
amusement ride wherein water is pumped to & channel at the top of the ride,
passengers in boats are mechanically conveyed to this fop water channel, the
boats guided by the walls of the water channel proceed to a steep down chute
portion which includes two adjacent water channels into which boats are
alternately directed by a gate, thus, safely increasing the dispatch interval
between boats in the flume ride. After an initial descent, provision iz made to
use the speed attained to encounter a jump which permits the boat to climb
upward upon a track over the jump and then back down to a channel splash
down. As the boat rides up on the tracks the water flowing in the channel passes
under these tracks in a trough. The boat does not contact the water until in
comes down from the jump. The similarity of Bacon '161 to the subject invention



-7- Frenzl U S Pat. No. 3,598,402 issued Aug. 10, 1971 is perhaps nore
closely related in structure to the "Upward Accel erator" enbodi ment of the
present invention than any of the previously discussed references. Frenzl
di sgl oses an appliance for practicing aquatic sports such as surf-riding,
wat er - skiing and swi mming conprised of a vat, the bottomof which is
upwardly sl oping and has a | ongitudinal section which shows a concavity
facing upwards while a stream of water is caused to fl ow upsl ope over said
bottom as produced by a nozzle di scharging water unto the surface of the

| ower end of said bottom Provision is nmade for adjustnment of the slope of

b ach ust B e e A PRy
wat er  ski Wﬁ&frmg&’%ﬁ&p’és gpverd 1“3% ﬁ‘bﬂﬁeﬁ'cﬁ‘@}féa 1563 5&’“@? BRE on i s
al so nmadeoperativn iy anglogbues e gravity diivematlier dorstera Consequantlyy Baconw' f or
wat er skiHqg Bﬁsigtxje?'vtahﬁéto Ehdlprestht RRBhHoAI diNg, to a "river type flow

0

wherein the spee the water”is matched to the speed of an exercising
swi nmmer. However, Frenzl '402 'does not recognize, either explicitly or
i mpl i ci t | BasmnE.SPathNop8 B5B06Y issueddded 10t 1874 rdisdonesianbaattamusemaentng

L B T

st r uct ur ethe wallé ofWie) water chaant] foatdoaf steep Gowndahate portimt, the beats | ar

ur ethe wallé o ; _ e boat )
R e,
resi st ancprovidednat thartop@f the doemeliuteo AWHen enppglil wabéwistdreuninletad of wat er
and, on tfﬁsﬁg ReL dgﬁpﬁ’is %?ez?%djm%m s@rﬁﬁﬁaﬁtaagﬁo%w&&%@a&he

ght "o e water skier 1n a directl

conmponent 0 k{g V\Bg ! X
up the subsequent rise portion, thus “priming” the ride.

On the surface, Bacon '067 appears very similar to the
“Stabilization/Equalization Process”, “Elevation Enhancement Process” and
“WaterCoaster” embodiments of the subject invention, however, there are four
significant structural and functional distinctions. First, Bacon ‘067 is limited to
a "boat amuseinent ride". The subject invention has no such limitation, riders
sliding in bathing suits without the aid of 2 “boat" type riding device will also
function éHmirébly. Second, the water in Bacon ‘067 is introduced only at the
“top at the beginning of the ride" (see column 2 line 86). In the subject
invention, water is introduced after the rider has attained an initial start
velocity in the conventional manner as known to those skilled in the art. Such
introduction is by definition not at the beginning of the ride. Thirdly, Bacon ‘067
teaches that once being lifted to the top most portion of the ride, the water and
the passenger carrying boats thereon, "will move only by gravity" (see column 2
lines 37 through 40). The subject invention teaches that rider and vehicle
motion can be augmented by high speed jets of water, and that such
augmentation can be in addition or in opposition to the force of gravity.
Furthermore, if such augmentation occurs as the result of one of the acceleration
embodiments as described herein, one may (a) ride faster downhill, (b) ride
further in distance horizontally, and (c) ride uphill a greater distance than had
the subject invention not been used. Fourth, Bacon identifies and proposes a
solution to the pfoblem of carrying water through the rising portion of the



parallel with the vat bottom" (Frenzl, Col. 1 lines 49 - 57). 1In the

i nstance of a "river type flow', Frenzl teaches that the funtion of his
structure, "allows also practicing swimrng. To this end, the swi mer sets
the, bottom1 into a slightly sloping position... and he fills the vat

al nost up to its upper edge. He resorts then to | ow speeds for the water
stream .. The stream of water may

-8- be adjusted, so as to match the speed of the swmer..." (Frenzl, Col.
4 lines 14 - 22). In bath flow desq:Ll ptions, the entire teaching of Frenzl
is for the user of the apparatus to be in equilibriumso that the aquatic

sport can be practiced by the user. Either a user is in static equilibrium
whi | e ski gougH, & c&urﬁ&m&x thd Haed\Bisat nfyde| IBetbAintrodqees a Bamiwd teen

SW mmi ng Al £t ed
at creati &?f’%%ggﬁs{ﬁal ni ﬁéﬁP ngL %Waﬁs {%@/‘grﬁﬁ@é&gﬁiﬁ% eac ﬁ%{:} of the
present i Apened and the mass obwaterduayelp aleng the downchute 2nd up th

subsequent rise portion, thus “priming” the ride. The subject invention solves

the problem associated with upward water flow during the start mode by either
introducing vents or reconfiguring the riding surface to facilitate water clearing
in the subsequent rise portion of the ride. For the above stated reasons, it is

respectfully submitted that Bacon ‘067 teaches away from the subject invention.

BRIEF DESCRIPTION OF THE PRESENT INVENTION

The primary objective of the present invention is to providé a safe, entertaining
and functional water ride in which participants are propelled in a downward,
horizontal or upward direction by means of a high velocity flow of water.

The advantages of such an attraction are numerous. First, in the instance of
accelerahng propulsion devices, it will enable a whole range of water ride
achvxhes that have as yet been unavailable to the public. Specifically,
parhcxpants will be able to experience the thrill of riding in a downward
dxrectmn at a rate of acceleration in excess of that afforded by the force of
gravzty Addmonally. participants will be able to ride in a horizontal direction
and accelerate without the requirement of losing one’s vertical elevation. More
uniquely, a participant will be able to slide uphill, akin to a waterslide in
reverse. Furthermore, due to the force of the propellant water, the participant
can be made to achieve a height that is in excess of the initial start height. Such
an embodiment will enable the advantage of creating a water powered escalator,
i.e, enabling participants to move to higher elevations without the need of
climbing stairs (as is currently the norm in most water recreation facilities).
Additionally, this embodiment could be configured to permit handicapped
individuals who cannot climb stairs to enter and ride a water oriented sliding
attraction starting from the ground level.

A second objective of the present invention is to inject non-accelerating flows of
water into a water ride that recovers in elevation following the bottom of a
downchute portion. Such injection has the advantage of providing a stabilizing



ri der who achieves equilibriumwould oppose the objective for which the

ri de was designed, i.e., to propel its user up an incline and beyond.
Furthernore, in this instance equilibriumis a safety hazard in that other
riders who enter the device and are propelled upward could collide with a
rider who is in equilibrium It is respectfully submtted that Frenzl's
structure was designed for equilibrium and as such, teaches away fromthe
propul si on nechani smas clai med by the subject invention. Frenzi U S. Pat.
No. 4,905,987 issued Mar. 6, 1990 shaws inprovenents to the appliance

di sclosed in the Frenzl '402 patent (described above) and in addition shows
connect ed areas for SW mm ng, non-sw nm ng and a mhirlpool so that water
fromthe Frenzl '402 app is furt ti.lizzed af her eof .
The pri mariplygpes forthe ‘ieﬁ'ﬁéﬁﬂ%ﬁﬁemg&%éﬂft"%ﬁﬂ g‘\%(]f‘ Start and
exi t char ameffidiaifsof iottishmayrvaryl ' 402 appl i ance by prow ding a neans
whereby a user can enter, ride, and exit the appliance to avoid breakdomn

pat ont  hoh I ahisstIVGiof A PrasgBt FRTREEUR ib h¢ AEHER PLE TR SR aERt o

propul si orwﬂbgoﬁaﬂymﬁloufupnﬁn?nﬁéﬂv@hxcﬁammmembutmli@bnmenﬂyher t he

express p | &gﬁc,y aHg wat er
gl i di ng s?‘??g on tm o? he l}%vvar E et | né&}‘ OW. Fu T or & aaFren2|
partici panf °¥!Iﬂ@r UoBINE UPATEURT d’lngcfé‘rg*iPSE'equent to the flow

di recting nozzl e, V\/nereas i'n the subj ect i nvent ion a part I ci pant al ways

enters a”d 331)%%@0?%3;@@# ?feﬁﬁ%ﬂ% #}%ﬁﬂh :;:BQ nozzl e.
Finally, r venment portion of
the structW¥ wiaken (1%951 %Wﬁ:ﬁ%ﬁﬂe %F’Wﬁ!‘%ﬁ of his
devi ce. | ncofnﬁguraﬁomhktt idaddn thavolerconstr. oThis"Water Constért alttretion hasor
that advantage over existing watér slides (and even existing roller coaster rides), in

that the continuation (kinetic energy) of a slider's ride is not lmited to the

initial potential energy gained from climbing to the top of the slide. Rather, by

timely interjection of a properly configured high speed jet of water, the kinetic

energy of said jetted water can transfer and accelerate'a rider to ena'ble the rider

to attain an altitude (increased potential energy) in excess of an altitude that

would be achieved absent said jetted flow. The degree to which a rider will

achieve "excess- altitude™is a function of the velocity and amount of water that

contacts and remains in contact with the rider dunng the course of his ascent.

Upon reaching his apogee a rider transitions and either is blasted by another jet

to continue his ascent, or is blasted horizontally, or, the rider descends along a

path and in the manner of a standard water slidefride to either a standard

splash pool/transition zone, or to another jetted flow of stabilizing or

accelerating water: Furthermore, the Water Coaster embodiment can include all

the standard twists, tumns, jumps, and loops normally associated with a Roller

Coaster:

A fifth objective of the present invention is to create a ride out of water that is
ordinarily pumped uphill in an enclosed pipe. The advantage of such an
improvement is that it more efficiently makes use of an existing condition, i.e., if
water is going to be pumped uphill in any event, {e.g., to service a fountain,
waterslide or other gravity enhanced water attraction), then, one can obtain the
benefit of riding (at minimal extra cost) such water that is already being
upwardly pumped.



-9- prohibits novenent of a user and his riding equipnment to other
portions of the flow system For the above stated reasons, it is
respectfully submtted that Frenzi teaches away fromthe subject invention.
Frepzl U S. Pat. No. 4,564,190 issued Jan 14, 1986 shows inprovenents to

t he appliance for practicing aquatic sports using gliding devices (as
disclosed in the Frenzl '402 patent) by introduction of a device that
renoves water from an upwardly sl oping bottom surface which has been sl owed
down by friction at the boundary faces and returns the water to a punping
systemto thereby increase the flowrate and thus elimnate the del eterious
effects of slowed down water. Frenzl '190 is quickly distinguished fromthe
subj ect invention on two bases. First, the structure and operation of

Frenzl '1 is limted tqQ an a i ance for . .pragtiging.aguati c spoyt:s using
O i ng ddlheE shieshives aud sbrls WillRe HamsreBk oR s HIOHISE dartof ke, pan
is to glideconjpmection with ¢he thairigs induded betewlithnt o t he uphill flow.
Conversely, it is desired by a participant in the subject invention to be
enbraced by the re-injected water and either be accel erated or

de-accel erated to approach the flow of this re-injected water. To glide
over such BRIEFBESCRIPTION OFt THEDRAWINGS" enbr aci ng" obj ecti ve.
Secondly, a Frenzl '190 participant can enter and start his ride subsequent
to the apertures, that re- inject agcelerated water, whereas in the subject
i nvent i on ¥GA 5@ tPmYiew ofay RpR ®tarts the ride prior to
encountering the re-injected accelerated water. For the above stated
reasons, igyn ] {q Frenzl '190 teaches away from

t he subj eg@-ﬁ%ﬁ?g@?“ﬁ%&%ﬁ%&%%@ﬁh& 830, 161 i ssued Aug. 20, 1974
di'scl oses a flume .anusenent ride wherein water is punped to a channel at

the top ofFINEC isdeside view of a series of connected propulsion medules and a rider
theron.

FIG. 2 depicts a nozzle with adjusting aperture sized to perform for a single
participant waterslide propulsion module.

FIG. 3A is a top view of of a module with right angle channel walls.
FIG. 3B is a perspective view of a module with right angle channel walls.

FIG. 3C illustrates a module with riding surface integrated with channel walls
into a parabolic half-pipe configuration.

FIG. 4A depicts a rider in a half-pipe shapea module negotiating a turn.
FIG. 4B shows a top view of a module with nozzles entering from the side walls.

FIG. 4C shows a perspective view of a module with nozzles entering from the
side walls.

FIG. 4D shows a perspective view of a module with nozzles ;;osiﬁoned above the
rider.

FIG. 5A depicts a module with channel walls and a “porous vent” mechanism.



passengers in boats are mechanically conveyed to this top water channel

t he boats guided by the walls of the water channel proceed to a steep down
chute portion which includes two adjacent water channels into which boats
are alternately directed by a gate, thus, safely increasing the dispatch

i nterval between boats in the flune ride. After an initial descent,
provision is nade to use the speed attained to encounter a junp which
permts the boat to clinmb upward upon a track over the junp and then back
down to a channel splash down. As t'Re boat rides up on the tracks the water
flowing in the channel passes under these tracks in a trough The boat does

Bacon 165 10cP 8 FRERREGE"E A of g ‘overtiow veRt mapdaipl. ftfef 1 go 0
profile. descripadtasanTripleeFhuae. i s not even in contact with the water when
it begins its upward incline, rather, the boat is on a track and its

oper ati ongl al ogous to a gkrav roll er coaster. Consequently,
Bacon 161%@3@5*‘?@?&%@ Bfgh‘f’hg‘% "ﬁ"t‘ﬁ/entlon Bacon U.S. Pat. No.
3,853,067 issued Dec. 10, 1974 di scl oses a boat anusenent ride wherein

vater is pyaPsd dePicls 85d¥ISh tBE Thfjlle Fhm@f the ride, passengers in boats
are nechani caIIy conveyed to this top water channel, the boats gui ded by
the walls of the water channel float to a steep down chut e portion, the
boat s FIG 5E is one in a series of three illustrations that depicts in time-lapse

sequence the self-clearing capability of an upwardly inclined Triple Flume.

FIG 5F is the second in a series of three illustrations that depicts in time-lapse
sequence the self-clearing capability of an upwardly inclined Triple Flume,

FIG 5G is third in a series of three illustrations that depicts in time-lapse
sequence the self-clearing capability of an upwardly inclined Triple Flume.

FIG 5H is a perspective view of an “overflow vent” mechanism, further described
as a Double Flume,

FIG 51 shows it cross section the Double Flume.
FIG 5J shows a rider during various stages of a turn on the Double Flume.

FIG 5K is one in a series of three illustrations that depicts in time-lapse
sequence the self-clearing capability of an upwardly inclined Double Flume.

FIG 5L is the second in a series of three illustrations that depicts in time-lapse
sequence the self-clearigg capability of an upwardly inclined Double Flume.

FIG 5M is third in a series of three illustrations that depicts in time-lapse
sequence the self-clearing capability of an upwardly inclined Double Flume,

-FIG. 6A depicts a generalized view of a three module Horizontal Accelerator
with rider.

FIG. 6B depicts a Horizontal Accelerator in operation.



i ndi vidual |y descend to the rides |ow point and then recover signficant

el evation within a conmon trough with the water. To facilitate start-up, a
damis provided at the top of the downchute. When enough water is

accynul ated behind the damit is opened and the nmass of water travels al ong
t he downchute and up the subsequent rise portion, thus "primng" the ride.
On the surface, Bacon '067 appears very simlar to the
"Stabilization/Equalization Process”, "Elevation Enhancenent Process"” and
"Wat er Coaster” enbodi nents of the_sybject invention, however, there are
four significant structural and functional distinctions. First, Bacon '067
is limted to a "boat anmusenent ride" . The subject invention has no such
limtation, riders sliding in bathing suits without the aid of a "boat"

type ridi vi.ce, nct I 0 ra 0 ter,in Bacon
'067 is |ﬁﬂ~?dﬁ%@§@ ?ﬁeﬁf @?% é&ﬁrﬁ aﬁ‘?‘%“geﬁv*g with o
colum 2 fidee 36). In the subJ ect I nvention, water is introduced after the
rider has attained an initial- start velocity in the conventional manner as

known to skiJled, in the arf. thntl‘OdUCtIOI’lIS by definition not at
t he begi ﬁ%ﬁem#@m!ﬁ#@?ﬂas T8990 caches that once being
lifted to the top nost portion of the r|de the water and the passenger
carrying t Wit )‘_F{.% "Dowk ﬁgﬂr lines 37
t hr ough %H’é@fc&?&gfnl nven e%vtgfeag ﬁﬁ er]i’der%sn % not i on
can be auﬁ?ﬁ“uﬁ‘@%r by h| gh speed Jets of water, and that such augnent ati on
can be in addition or in opposition to the force of gravity. Furthernore,

i f such a#ﬁ% of t he accel eration
enbodi nent’s” as gtegcriig % herel nkg%}lée&%&lyﬁ( € faster downhill, (b) ride

further in distance horizontally, and (c) r|de uphill a greater dlstance

than had FI®. $shpws & genvfilized vieio of tHee Horizoftal Non-Abcel Brtiny Pogmilséd. es and
proposes a solution to the problemof carrying water through the rising
portion of the )

FIG. 10 shows a generalized view of the Upward Non-Accelerating Propulsor.

FIG. 11 shows a generalized view of the Downward Non-Accelerating Propulsor.

FIG. 12 illustrates the problems that occurred in the prior art when varying
riders encountered a section profile of a water amusement ride wherein partial
altitude recoupment occurs.

FIG. 13 is a generalized view of a section profile of a water amusement ride that
solves the problems as illustrated in FIG. 12 and is described as the
Stabilization /Equalization Process.

FIG. 14 illustrates the limitations that occurred in the prior art when varying
riders encountered a section profile of a2 water amusement ride wherein parhal
altitude recoupment occurs.

FIG. 15 is a generalized view of a section profile of a water amusement ride that
overcomes the limitations as illustrated in FIG. 14 and is described as the
Elevation Enhancement Process.

FIG. 16 depicts the Water Coaster embodiment of the subject invention
highlighting Accelerator technology and the Elevation Enhancement Process.



trough, especially during the rides start node. Bacon introduces a dam at
the" top/start of the ride. Wien enough water has accunul ated behind this
damit is opened and the nass of water travels along the downchute and up

t he,_subsequent rise portion, thus "primng" the ride. The subject invention
sol ves the problem associated with upward water flow during the start node
by either introducing vents or reconfiguring the riding surface to
facilitate water clearing in the subsequent rise portion of the ride. For

t he above stated reasons, it is respectfully submtted that Bacon ' 067

t eaches away fromthe subject invention. BRI EF DESCRI PTION OF THE PRESENT
| NVENTI ON  The primary objective of the present invention is to provide a

saf e, | lentFIG.aimé}ﬁc@ftﬁeWﬁﬁe&iG&%%eﬂ/@ﬁl Bédifdede orghé/\éuus_&ma%ﬁﬁ&pant sare
propel | ed . n,.a, dowpnar ryzonta u . direetion. by. means of a hig
Vel boi ¢y HeBtgbfoEdEpson et alpe and eieieblipbio g il bR, T 1 00
First, in the instance of accel erating propul sion devices, it will enable a
whol e range of water ride activities that have as yet been unavailable to
the publigaeSREChE Il de GL42A i be -abl e to experience the
thrill of ¢ ny’ Qﬁmmmimﬁ“’ﬁsa rate of acceleration in
excess of that afforded by the force of gravity. Additionally, participants
wll be apie tRoRlRe i n a horizontal dosgectiwager®elraecel erate w thout the
requi renent of losing one's vertical elevation. Mre uniquely, a

participant will be able to slide uphill, akin to a wateralide in reverse.
Fut her nor23 duElowoCohtrol ¥alve of the propel |26t BowFormiegNozazdei pant

25  Smooth Riding Surface 26 Module Connection

27  Channel Wall " Adjustable Nozzle Aperture
29  Rider 30 Jet-Water Flﬁw

381  Aperture Plate 32 Tunnel Arch

33 Transient Surge 34  Porous Vent

35 Triple Fhm;e 36  Overflow Flume

37  Overflow Water | 38  Porous Overflow Vent

89  Double Flume 40  Horizontal Accelerator

41  End of Horizontal Accelerator 42  Upward Accelerator
43  End of Upward Accelerator 44 Downward Accelerau;r

45  End of Downward Accelerator 46  Horizontal Non-Accelerating
) Propulsor

47  End of Horizontal Non-Accelerating Propulsor

48  Ride Continuation Path (Horizontal Non-Accelerating Propulsor)



can be made to achieve a height that is in excess of the initial start

hei ght. Such an enbodi nent will enable the advantage of creating a water
powered escal ator, i.e, enabling participants to nove to hi gher el evations
Wi thout the need of clinbing stairs (as is currently the normin nost water
recreation facilities). Additionally, this enbodi nent could be configured
to permt handi capped individuals who cannot clinb stairs to enter and ride
a water oriented sliding attraction starting fromthe ground level. A
second objective of the present inugntion is to inject non-accel erating
flows of water into a water ride that recovers in elevation follow ng the
bott om of a downchute portion. Such injection has the advantage of

provi ding a stabilizing -

i nfluence r ﬁbﬁbr' Y, '¥g : i y those instances where
rider/vehﬁ?ﬁe coef??gFﬁéhé?%g r??????gghﬁgt vary. A third objective of the
present invention is the design of a water ride flume that will not only
al | ow upwddd r iRied 6f/ Upiwairé NonrAcesderating Proplulsccroncurrent |y function to
solve the transient surge problens associated with ride start-up and sl ow

e A G RR h ed Ko A S 5 P55 e

52 Downward Non-Accelerating Propulsor
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53  End of Downward Non-Accelerating Propulsor

54  Ride Continuation Path (Downward Non-.!:xcceieraﬁz;g Propulsor)
55  Start Basin (prior art)

56  Atfraction Surface (prior a;'t)

57  Preferred Trajectory

58 | A.irbon-xe.'l.‘rajectory

59  Failed Trajectory

60  Attraction Surface (Stabilization/Equalization)

61  Start Basin (without Elevation Enhancement Process)

62 | Attraction Surface (withoui Elevation Enhancement Process)
63  Unaided Trajectory

64  Unaided Zenith

65  Attraction Surface (Elevation Enhancement Process)

66 Zenith (Elevation Enhancement Process)



A fourth objective of the present invention is to connect the present

I nvention wwth a standard water side/ride; and, in series to create a water
slide/ride configuration that is akin to a rollercoaster. This "Wter
Coaster" attraction has advantage over existing water slides (and even
existing roller coaster rides), in that the continuation (kinetic energy)
of a slider's ride is not limted to the initial potential energy gained
fromclinbing to the top of the slide. Rather, by tinely interjection of a
properly configured high speed jet_.gf water, the kinetic energy of said
jetted water can transfer and accel eratea rlder to enable the rider to
attain an altitude (increased potential energy) in excess of an altitude
that woul d be achi eved absent said jetted flow. The degree to which a rider
wi |l achieve "excess altitude" is a function of the velocity and anount of
wat er t haggconiagtes Colskerenai ns in contact with the rider during the course
of his ascent. Upon reaching his apogee a rider transitions and either is
bl ast ed by anot her et to continue_his ascent, or is blasted horizontally,
or, the r%@er Asbee (Wager Goagter)i n t he manner of a standard water
slide/ride to either a standard spl ash pool/transition zone, or to another
jetted fl Ll accelerating water: Furthernore, the Water
Coast-er e Odl§§HFE é“%$“%?§§e all the standard twi sts, turns, junps, and

| oops nornally associated with a Roller Coaster. A fifth objective of the
present i ggent SegvtiBasi® (Weldd Cosstéd)de out of water that is ordinarily

punped uphill in an enclosed pipe. The advantage of such an inprovenent is
that it nore eff|C|ent makes use of an existing condition, i.e., if water
i s going #¥8 beEndpesin{Wsater Coaster)y event, (e.g., to service a fountain,

waterslide or other gravity enhanced water attraction), then, one can .
obt ain thz bengfit @,f LI ding (at mnimal extra cost) such water that is
al ready b # punped.

The subject invention is comprised of several embodiments that can stand alone
or be combined to function for the recreational purposes as described herein.

DETAILED leS.CRIPTION OF PRESENT INVENTION

To facilitate a concise description of the multiplicity of embodiments set forth in
this invention, and to avoid burdensome repetition, a modular approach has
been taken to define a set of common elements that are central to each
embodiment. The module is only grouped for purposes of convenience and is not
intended to limit the scope of the invention, or the structure or function of the
respective components that comprise the module, Furthermore, the size of the
components that comprise a module is a function of intended use. The preferred
embodiments as hereafter described are intended for single participant use, akin
to the common waterslide. Itis understood by those schooled in the art that
with proper upsizing the subject invention could also accommodate multiple
riders simultaneously. Likewise, with suitable adjustment for weight, friction
and surface shape, the subject invention could service single or multi-passenger
sliding vehicles, wheeled vehicles, or boats, thus allowing participants to become
bathing suit wet or remain street clothes dry.



- 13- O her objectives and goals will be apparent fromthe foll ow ng
description taken in conjunction with the draw ngs included herewth.

BRI EF DESCRI PTION OF THE DRAWNGS FIG 1A is a top view of a propul sion
module. FIG 1B is a side view of a propulsion nodule. FIG 1Cis a side
view of a series of connected propul sion nodules and a rider theron. FIG
2 depicts a nozzle with adjusting aperture sized to performfor a single
participant waterslide propul sion npgule. FIG 3Ais a top view of of a
nmodule with right angle channel walls. FIG 3B is a perspective view of a
nodul e with right angle channel walls. FIG 3Cillustrates a nodule with

ri ding surf@aging AbRToRigo1A(top wERNARE P! 1B (side view) there is illustrated a
propulsion module 21 comprised of & high flow / high pressure water sourée 22;
a flow control valve 23; a flow forming nozzle 24 with adjustable aperture 28; a
discrete jet-water flow 80 with arrow indicating the predetermined direction of
motion; and a substantially smooth riding surface 25 over which jet-water flow
80 flows. Module 21 is made of suitable materials, for example, resin
impregnated fiberglass, concrete, gunite, sealed wood, vinyl, acrylic, metal or the
like, and is joined by appropriate water-tight seals in end to end relation.
FIG.1C (side view) depicts a rider 29 (with arrow indicating the predetermined
direction of motion) sliding upon a series of connected modules. Connections
26a, 26b and 26¢ between modules 21a, 21b, and 21c permit an increase in
overall length of the subject invention as operationally, spatially, and financially
desired. Connection 26 can result from bolting, gluing, or continuous casting of
module 21 in an end to end fashion. When connected, the riding surface 25 of
each module need be substantially in-line with and flush to its connecting
module to permit a rider 29 who is sliding thereon and the jet-water 80 which
flows thereon to respectively transition in a safe and smooth manner. When a
module has nozzles 24 that emerge from a position along the length of the riding
surface 25 (as depicted in FIQ, 1C), it is preferred that the non-nozzle end of the
riding surface 25 extend to and overlap the top of a connecting nozzle 24 at
connection 26. Further to this configuration, it is also preferred that the bottom
of nozzle 24 extend and serve as riding surface 25. Module 21 can also be
connected in the conventional manner to standard waterslide or water-ride
attraction flumes as currently exist in the art.

Module 21 length can vary depending on desired operational performance
characteristics and desired construction techniques or shipping parameters.
Module 21 width can be as narrow as will permit one participant to ride in a
seated or prone position with legs aligned with the direction of water flow
{roughly .5 meters (20 inches)], and as wide as will permit multiple participants
to simultaneously ride abreast or a passenger vehicle to function. The driving
mechanism which generates the water pressure for the water source 22 can
eithzfr be a pump or an elevated reservoir, Where a series of modules are
connected, a single high pressure source or phmp with a properly designed
manifold could provide the requisite service, or in the alternative, a separate
pump for each module could be configured. The line size of the water source 22



into a parabolic half-pipe configuration. FIG 44 depicts arider in a
hal f - pi pe shaped nodul e negotiating a turn. FIG 4B shows a top view of a
nodul e with nozzles entering fromthe side walls. FIG 4C shows a
perspective view of a nodule with nozzles entering fromthe side walls.
FI G 4D shows a perspective view of a nodule with nozzles positioned above
the rider. FIG 5A depicts a nodule with channel walls and a "porous vent"
mechani sm -14- FIG 5Bis a
perspective view of an "overflow vent"” nmechani sm further described as a
Triple Flune. FIG 5C shows in crébs section the Triple Flune. FIG 5D
depicts a rider in the Triple Flune.

need be of sufficient capacity to permit the requisite configuration and pressure

of jet-water flow 80 to issue from nozzle 24. The water pressure at nozzle

aperture can vary depending upon desired operational characteristics. Ina

single participant waterslide setting, nozzle pressure can range from

approximately 5 psi to 250 psi depending upon the following factors: (1) size and

configuration of nozzle opening; (2) the weight and friction of rider relative to

the riding surface; (3) the conslstency of riding surface friction; (4) the speed at

which the rider enters the flow; (5) the physxcal orientation of the rider relative

to the flow; (6) the angle of incline or decline of the riding surface; and (7) the

desired increase or decrease in speed of rider due to flow-to-rider kinetic energy

transfer. In a water ride attraction that utilizes vehicles, nozzle pressure range

 can be higher or lower given that vehicles can be designed to withstand higher
. pressures than the human body and can be configured for greater efficiency in

kinetic energy transfer. The flow control valve 23 is used to adjust pressure and

flow as operational parameters dictate and can be remotely controlled and

programmed. Nozzle 24 is formed and positioned to emit jet-water flow 80 ina

direction substantially parallel to and in the lengthwise direction of riding

surface 25 through adjustable aperture 28. To enable continuity in rider

throughput and water flow, when modules are connected in series for a given

attraction, all noziles should be aligned in the same relative direction to

augment rider movement. Riding surface 25 need be of sufficient structural

integrity to support the weight of a human rider(s), vehicle, and water moving

thereupon. It is also preferred that Riding surface 25 have a low-coefficient of

friction to enable jet-water 80 to flow and rider 29 to move with minimal loss of

speed due to drag. The condition of jet-water flow 80 (i.e., temperature,

turbidity, Ph, residual chlorine count, salinity, etc.) is standardepool, lake, or

ocean condition water suitable for human swimming,

Nozzle 24 dimensions are a function of available water flow and pressure and
the desired performance and capacity characteristics of the module as further
described herein. FIG. 2 shows a perspective of the preferred embodiment for a
nozzle 24 sized to perform for a single participant flat bottomed waterslide
module. Curved bottom riding surfaces would perform more efficiently with
bottom originating nozzle 24 and Aperture 28 conformed to the cross-sectional
curvature of the curved riding surface. Aperture 28 of nozzle 24 can either be
fixed or adjustable. The preferred embodiment uses an aperture capable of



FIG5E is one in a series of three illustrations that depicts in tinme-I|apse
sequence the self-clearing capability of an upwardly inclined Triple Flune.

FIG5F is the second in a series of three illustrations that depicts in
ti me-1apse sequence the self-clearing capability of an upwardly inclined
Triple Flune. FIG5Gis third in a series of three illustrations that

depicts in tinme-lapse sequence the self-clearing capability of an upwardly
inclined Triple Flume. FIG5H is a perspective view of an "overfl ow vent"
mechani sm further described as a Dguble Flume. FIG 5l shows in cross
section the Double Flune. FIG5J shows a rider during various stages of a
turn on the Double Flune. FIG5K is one in-a.series of three illustrations
that depi edmstment.ddealipsdivstmentshonkialiew forvariations mndidieknesspodf an
uF\INargl yt wWAgiH aﬁdﬁgm@iﬁ?ﬁlw’rﬁ%‘w&aﬁlﬁb b&ﬁdt%ysﬁﬁjaaﬂhhﬂtaf’h&ﬂﬁhés of three
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of such devices are capable of automatxc remote control and programing. FIG. 2
shows in exploded view bolted apert:ure plate 81 fastened to adjust aperture
opening to’ qper_atxonal r_eqmremgnts. Although just one large nozzle 24 is
illustrated, multiple smaller nozzles can be packaged to achieve similar flow and’
aperture size characteristics with satisfactory results. For multiple participant
or large veh:cle conﬁguratzons, adamonal nozzles can be placed side by side to
increase the horizontal flow area, or one large nozzle can function. Itis also
possible to vary the number and relative location of nozzle(s) 24 within a given
module, 5o long as they serve to propel a rider or vehicle as contemplated herein.

Module 21 can function with or without channel walls. Furthermore, channel.-
walls are capable of multiple configurations and can at times act as a riding
surface, FIG. 1A, FIG. 1B, and FIG. 1C depicted module 21 without channel
walls. FIG. 3A (top view) and FIG. 8B (perspective view) illustrates module 21
with right angle channel walls 27a and 27b. FIG. 8C shows module 21 with
channel walls 27¢ and 27din a haltlpxpe configuration, with riding surface 25
and channel walls 27 mtegrated into the shape of a parabola. Conventional
channel wall shapes vary substantially between the ranges as described in FIG.
1A-C and FIG. 3 A-C. Functionally, when compared to a flat riding surface the
addition of channel walls has three important advantages: First, as shown in
FIG. 4A, module 21 with properly configured channel walls 27e and 27f will
allow the introduction of compound curves to the riding surface 25 that permit
rider 29 and jet-water flow 30 to ride-up the side of the channel wall in &
banking turn, oscillate between walls when coming out of the turn, yet stay
within the riding surface region defined by the flume channel walls 27e and 27f.
Without channel walls, a rider is limited to his initial direction of motion and
would not be able to negotiate a turn unless acted upon by some outside force.
The second advantage of channel walls is shown in FIG. 4B (top view) and FIG.
4C (perspective view), wherein channel walls 27a and 27b due to their
structural nature enable nozzles 24a and 24b to easily originate from the side -



- 15- FIG 7A depicts a generalized view of a three nodul e Upward

Accel erator with rider. FIG 7B depicts a Upward Accel erator in operation.
FIG B8A depicts a generalized view of a three nodul e Downward Accel erat or
with rider. FIG 8B depicts a Downward Accelerator in operation, FIG 9
shows a generalized view of the Horizontal Non-Accel erating Propul sor.

FIG 10 shows a generalized view of the Upward Non-Accel erating Propul sor.
FIG 11 shows a generalized view of the Downward Non- Accel erati ng
Propulsor. FIG 12 illustrates the robI ens that occurred in the prior art
when varying riders encountered a S‘gCtIOI’l profile of a water anusenent ride
wherein partial altitude recoupnent occurs.

rather than the bottom of module 21. When nozzle 24 is positioned on the side,
it is permissible to direct jet-water flow 80 that emits from such nozzle towards
the center line path of rider 29 and at an angle slightly askew from the
lengthwise direction of riding surface 25 so as to insure a positive contact with
rider 29. Likewise, as shown in Fxg 4D, itis possxble to position nozzles 24a
and 24b above the riding surface 25 on & tunnel arch 32_or some other support
structure. The third advantage for channel walls is their safety function, i.e.,
they keep a rider within the confines of the flame and prevent untxmely rider
exits and injury sustaining falls from an elevated ndmg surface.

In counterpoint to the prewously described channel wall advantage of tracking
rider and water within the region defined by the flume channel walls, channel
walls can have the disadvantage of confining excess water and allowing an
undesirable build-up that can adversely effect the operation of module 21. This
undesirable build-up is particularly acute in an upward directed flow and
occasionally a problem in a horizontally directed flow. In both cases, this build-
up will most likely occur during three stages of opération, (1) water flow start-up
with no rider present; (2) transferring the kinetic energy of the operating high
speed flow of 'water to a slower speed rider; and (3) ctimulaﬁve build-up of
injected water from a series of nozzles along a ride course. In the start-up
situation’ (1), due to the gradual build up of watex'"ﬂ_ovy associated with
pump/motor phase in or valve opening, the initial water flow is often of less
volume, velocity or pressure than that which issues later. Consequently, this
initial start water is pushed by the stronger flow, higher pressure, or faster
water that issues thereafter. Such pushing results in a build-up of water (a
hydraulic jump or transient surge) at the leading edge of the flow. An upward
incline of the riding surface serves only to compound the problem, since the
greater the transient surge, the greater the energy that is required to continue
pushing such surge in an upward fashion. Consequently, the transient surge
will continue to build and if unrelieved will result in overall flow velocity decay,
i.e., the slowed water causes additional water to pile up and ultimately collapse
back onto itself into a turbulent mass of bubbling white water that marks the
termination of the predominantly unidirectional jet-water flow. In the situation
of kinetic energy transfer (2), when a slow rider encounters the faster flowing
water, a transient surge builds behind the rider. Likewise, if this transient
surge grows to large it will choke the flow of higher speed unidirectional jetted



FIG 13 is a generalized view of a section profile of a water anusenent
ride that solves the problens as illustrated in FIG 12 and is described as
the Stabilization /Equalization Process. FIG 14 illustrates the
limtations that occurred in the prior art when varying riders encountered
a section profile of a water anusenment ride wherein partial altitude
recoupnent occurs. FIG 15 is a generalized view of a section profile of a
wat er anusenent ride that overcones the |imtations as illustrated in FIG
14 and is described as the El evati e@3Enhancement Process. FIG 16 depicts
t he Water Coaster enbodi nent of the subject invention highlighting
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Process. inbkiér@ablhr Npbédating Aol WRAYWibsequent flow can result in an
undesired transient surge and flow decay at a point near where the two flows
meet.. Under all three conditions, it is possible to eliminate the transient surge
by immediately increasing the flow pressure and over-powering or washing the
transient surge off the riding surface. However, there comes a point where the
build-up of water volume is so great that for all practical purposes over-powering
is either impossible, or at best a costly solution to a problem capable of less
expensive solution. Such less expensive solution is possible by the introduction
of vents. Modules with no (or relatively low height) channel walls are self-
venting, i.e., the slower water will escape to the sides. By introducing vents to
channel wall situations, ene can combine the aforementioned advantages of
channel walls (i.e., tracking, structure and safety) with the self-venting
properties of no channel walls and simultaneously solve the start-up, rider
induced, and excessive accumulation transient surge problems,

Two classes of vent mechanisms are identifiable for use in module 21. The first
class, “porous vents”, is illustrated in FIG. 5A wherein rider 29 is in an inclined
module 21 with channel walls 27a and 27b. Jet-water flow 80 is already issuing
from nozzle 24 when rider 29 enters its flow. Since the velocity of jet-water flow
30 is moving at a rate greater than the speed of the entering rider, a transient
surge 88 will build behind the rider, This build-up can be eliminated by
draining the slowed water through a porous vent 84a, 84b, 84c, or 84d along
the sides of channel 27a and 27b or through porous vent 34e along the bottom of
riding surface 25. Porous vents 84 must large enough to permit transient surge
83 to vent, yet not too large so as to adversely affect the safety or performance of
a rider or riding vehicle that is moving over the surface 25. Acceptable types of
porous vent openings include a multiplicity of small holes, a porous fabric, slots,
grids, etc. The water once vented can be recirculated to the water source 22.

The second class of vent mechanism to be used in module 21 can be described as
an overflow vent or a “flume within a flume”, Two preferred embodiments
specific to this class are hereinafter referred to as the Triple Flume and the
Double Flume. The Triple Flume has the advantage of permitting higher
degrees of predominantly straight upward incline than the Double Flume, while



21 Modul e 22 Water Source 23 FIl ow Contr ol

Val ve 24 Fl ow Form ng Nozzle 25 Snoot h Ridi ng Surface
26 Modul e Connection 27 Channel Wal | 28 Adj ust abl e
Nozzl e Aperture 29 Ri der 30 Jet-Vater Flow 31
Apérture Plate _ 32 Tunnel Arch 33 Transi ent . Sur ge

34 Porous Vent 35 Triple Flune 36 Overflow Flume 37
Overfl ow Wat er 38 Porous Overflow Vent 39 Doubl e Fl une
40 Horizontal Accelerator 41  End of Horizontal Accelerator 42 Upward
Accel erator 43 End of Upward Accel erator 44 Downwar d Accel er at or

45 End of Downward Accel erator 46 Hori zontal Non- Accel erati ng
Propul sor ¢hd Doubf@¥hahe Hak itEe BHMANtNSE of peAhittiak fliBlaptil eurvelithat R de
Conti nuation FRbhaA50e' 4 ME Hupld Bidae e MIARBYRE TR $Tihne and the
Double Flume are described in the context of module 21, they are both capable of
individual attachment to conventional non-injected water rides for the self-
clearing purposes as previously described.

FIG. 5B shows a perspective view of & Triple Flume 85 self-venting improvement
to module 21. FIG. 5C shows a cross-sectional Triple Flume 85 profile.
Structurally, Triple Flume 85 is comprised of riding surface 25 and two adjacent
overflow flumes 86a and 86b. Riding surface 25 is integrated with or connected -
to two low rise channel walls 27f and 27g of approximately equal height.
Overflow flume 36a abuts and integrates, connects, or shares low rise channel
wall 27f and on its opposite side integrates or connects to high channel wall 27h.
Overflow flume 36b abuts and integrates, connects, or shares low rise channel
wall 27g and on its opposite side integrates or connects to high channel wall 27i.
The orientation of Triple Flume 85 is predominantly at an upward incline with
jet-water flow and rider moving in an upward direction on riding surface 25, and
any overflow water that spills into overflow flume 86a and 86b movingina
downward direction due to the force of gravity. Horizontal application of Triple
Flume 85 is also appropriate in those circumstances where transient surge build
up interferes with the smooth jet-water flow. However, during any horizontal
application overflow flume 86a and 36b must maintain a sufficient degree of
slope to permit overflow water to properly drain. In Triple Flume 85, the
heights of low channel walls 27f and 27g are variable depending upon a number
of factors, e.g., the initial start-up water pressure and flow; the time required to
achieve full operating water pressure and flow; the volume of riding surface 25
(i.e., riding surface width multiplied by wall height); the length and degree of
incline of riding surface 25; the disparity of velocity between a slow entering
rider and the higher speed flow; the flow volume of accumulating water; and
design preference as to whether rider transfer from one flume to another is to be
encouraged, etc. At a minitnum, as shown in FIG. 5D, the height of low
channel walls 27f and 27g must be sufficient to separate the upward jet—water_
flow 30 from the downward overflow water 87 , as well ss, facilitate tracking of a
rider 29 substantially upon riding surface 25. At a maximum, low channel walls
27f and 27g must not exceed such height that will prevent the clearing of
transient surge 833. From a practical view point to avoid redundancy, low



49 Upwar d Non- Accel erating Propul sor 50 End of Upward Non-Accel erating
Propul sor 51 Ri de Continuation Path (Upward Non-Accel erating Propul sor)
52 Downwar d Non- Accel erating Propul sor 53 End of Downward Non- Ac

el erating Propul sor 54 .Ride Continuation Path (Downward Non-Accel erating
Propul sor) 55 Start Basin (prior art) 56 Attraction Surface (prior
art) 57 Preferred Trajectory
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channel walls 27f and 27g will always be less than that which would be required
for high channel wall 27h and 27i. Overflow flumes 86a and 86b are of at least
. sufficient size to accommodate any overflow water 87, and may also be increased
in size to function as traditional downward oriented participant riding surfaces.
In this latter instance, it would be possible to have a rider moving upward on
primary riding surface 25 and two riders moving downward in overflow flumes
*.86a and 86b. High channel walls 27h and 27i are of standard ride height to
¢_prevent unwanted rider exits from 'I'nple Flume 35.

As previously discussed. one of the operational benefits of Triple Flume 36

. unique design occurs primarily in the context of horizontal or upward directed
flows during either the water flow start-up procedure with no rider present, or
when a lower speed rider encounters a higher speed water flow, or in the
situation of an excessxve accumulation of injected water. In the standard start
up procedure, a time lag usually exists between initial start-up operating flow
and pressure and full operating flow and pregsure. This delay exists due to the
time it takes to get a flow control valve 28 fully open, or if already open, the
time it takes to get the pump or other means of water supply up to full operating
speed or efficiency. FIG. 5E, 5F, and 5G show in hme lapse sequence how the
design of Triple Flume 35 operates to solve the problem of a pressure/flow lag
during start-up. In FIG. 5E jet-water flow 30 has commenced issue in an uphill
direction from nozzle 24. As jet-water flow 80 moves up riding surface 25 the
leading edge of water flow is slowed down by a combination of the downward
force of gravity and friction with riding surface 25, whereupon, it is overtaken
and pushed by the faster and stronger flow of water that subsequently issues
from nozzle 24. The result of this flow dynamic is that a transient surge 38
begins to build. However, as transient surge 83 builds, it reaches the height of
low channel walls 27f and 27g and commences to spill into overflow flumes 86a
and 36b. Since overflow flumes 36a and 36b are at an incline, overflow water
87a and 37b flows downhill attributable to the force of gravity to porous
overflow vents 88a and 38b, whereupon, it will drain and either be pump

) recycled to the water source 22 or used in some other fashion. FIG 5F shows
this start procedure moments later wherein the water pressure/flow rate from
water source 22 or flow control valve 28 has increased and transient surge 33
has moved further up the incline. Overflow water 37a and 87b continues to
pour in and run down to porous overflow vents 38a and 88b. FIG 5G shows the
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final stage of start-up wherein the transient surge 83 has been pushed over the
top of rising riding surface 25 and jet-water flow 80 now runs clear. Similar to
the start-up procedure, when a lower speed rider encounters the higher speed
water, or wbeh an accumulative build-up of water results from a series of
injected water flows, a transient surge may occur. In like manner, the transient
surge will clear by spilling off to t.he overﬂow flumes and draining accordingly.
Operatlonally, Triple Flume 85 is limited to predommanﬂy straight sections
 since the height of the low channel ‘walls 27f and 27g are insufficient to contain
rider 29 to the inside slope of any significant are’s radius of curvature due to the
centrifugal acceleration of rider 29, Consequenﬂy. if one attempted to
significantly curve Triple Flume 85, ‘the centnfugal force associated with high
velocity water would cause rider and water to jump the outside low rise channel
wall into the overﬂow flume, Despite the mabuhty of Triple Flume 85 to allow
sxgmﬁcant changes in direction, the principal advantage that Triple Flume 385
has over existing art is 1ts ab1hty to achieve a smooth upward jet-water flow and
retain this smooth jetted flow at high degrees of mchne under & broad range of
operatmg water ﬂow vanables

FIG.5H shows a perspectxve view and FIG. 51 shows a cross-section of a
modlﬁed design of the overﬂow vent or “flume within a flume” self-venting
embodiment, hereafter referred to as a Double. Flume 89. Structurally, Double
Flume 89is compnsed of riding surface 25 and a overflow flume 86¢. Riding
surface 25 is mbegrahed or connected on one side to a low rise channel wall 27j
and on the other side to a high channel wall 27k. Overflow flume 36c abuts and
integrates, connects or shares low rise channel wall 27j and on its opposite side
integrates or connects to a high channel wall 27L. On the one hand, as a
consequence of having only one side to vent from, Double Flume 89 does not

- vent as efficiently as Triple Flume 85, and accordingly, is unable to achieve the
high degrees of inclined steepness as Triple Flume 85. On the other hand,
because of the integration of high channel wall 27k with riding surface 25,
Double Flume 89 can be conﬁgﬁred to permit high degrees of curvature with
rider 29 being safely contained on the inside slope of high channel wall 27k.
FIG, 5J illustrates this ability of Double Flume 89 to allow upwardly inclined
turns. FIG. 5J shows rider 29 in varying stages of a turn on Double Flume 39
with portions of transient surge 83 spilling into overflow flume 36c, whereupon
this overflow water 37c gravity drains to porous overflow vent 88c. The ability
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upward incline with jet-water flow and rider moving in an upward direction on

riding surface 25, and any overflow water that spills into overflow flume 86¢

moving in a downward direction due to the force of gravity. Horizontal

application of Double Flume may also be appropriate in those circumstaﬁ_ces

where transient surge build up interferes with the smooth jet-water flow.

However, during any herizontal application overflow flume 86c must maintain a

sufficient degree of slope to permit overflow water to properly drain.

Operationally Double Flume 89 functions in a similar manner to solve the

transient surge problems associated with ride start-up, rider transition, and

water accumulation as Triple Flume 85 with the exception that overflow water

37c vents only on the one low rise side. FIG. 5K, FIG. 5L and FIG. 5M

illustrates in time lapse sequence how Double Flume 89 operates in the start-up

situation to allow self-venting and facilitate the desired clear smooth flow. In

this sequence, it can be observed that as jet-water flow 80 progresses up riding

surface 25, transient surge 88 builds and spills into overflow flume 86c¢,

whereupon overflow water 87¢ gravity drains to vent 88c.

To safely take advantage of the functional propulsive benefits offered by module
21, it is preferred that an entering vehicle or rider 29 attain an initial start
velocity prior to module 21 entry. Numerous techniques are available in the
existing art to achieve such initial start velocity, for example, a conventional
gravity powered declining waterslide or dry slide. or, a mechanized spring or
hydraulic/pneumatic powered ram, etc. It is also preferred that the direction of
entry for the vehicle or rider 29 is substantially aligned with the direction of jet-
water flow 30. Such alignment is particularly important in the Accelerator
emodiments as described herein, so as to insure the maost efficient water-to-rider
momentum transfer. It is possible for a rider or vehicle to enter jet-water flow
30 in an unaligned manner or in direct opposition to its flow. Such entry will
result in a larger transient surge and greater velocity reduction, however, caré



bat hing suit wet or remain street clothes dry.

-19- Turning nowto Fig. 1A (top view) and Fig. 1B (side view) there is
illustrated a propul sion nmodule 21 conprised of a high flow/ high pressure
wat er source 22; a flow control valve 23; a flow formi ng nozzle 24 with
adjustabl e aperture 28; a discrete jet-water flow 30 with arrow i ndicating
the predeterm ned direction of notion; and a substantially snmooth riding
surface 25 over which jet-water flow 30 flows. Mdule 21 is nade of
suitable materials, for exanple, resin inpregnated fiberglass, concrete,
gunite, sealed wood, vinyl, acrylic, netal or the like, and is joined by
appropriate watertight seals in end to end relation. FIG 1C (side view)
depi ct )S alxﬁ‘i;si&re t&&eﬁ%hhoﬂfﬁﬂbl}ﬂgjhﬁ@iﬂjﬁg% tmdq@rzhﬂm%étﬁbnﬂtkb’_ a‘.@%%d‘! OnZ(E)S]l;
notion) sl . of connected nodul es. nnecti ons a,
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is further described in the following Honzontal, Upward and Downward

Accelerator embodiments. If no acceleration or de-acceleration is desired, then,
the velocity of jet-water flow 80 will be equal to or less than the velocity of the
entering object. This instance is later described in the Non-Accelerating
Propulsor embodiments herein.

DESCRIPTION OF HORIZONTAL ACCELERATOR:

Turning now to FIG. 6A, there isillustrated a preferred embodiment
hereinafter referred to as Horizontal Accelerator 40 comprised of one or more
modules 21a, 21b, and 21¢c, et seq. The extreme ends 41a and 41b of the
Horizontal Accelerator 40 can be joined to known water attraction rides (e.g., a
standard waterslide or flume ride) to serve as a continuation thereof and as an
improvement thereto. The extreme ends 41a and 41b can also be joined to other
embodiments of the invention disclosed herein. As further illustrated in FIG.
6B, the two distinguishing features of the Horizontal Accelerator 40 are that:
(1) the orientation of each module 21 is substantially normal to the force of
gravity with nozzle 24 and aperture 28 directing jet-water flow 80 substantially
parallel to riding surface 25, and at least that portion of riding surface 25
positioned closest to nozzle 24 laying horizontal and normal to the force of
gravity; and (2) that jet-water flow 80 that issues from nozzle 24 moves at a
velocity in excess of the veiocity of rider 29 in the predetermined direction of
flow. It should be noted that riding surface 25 subsequent to that portion closest
to nozzle 24 can gradually vary in incline so as to facilitate connection to other
embodiments of the invention disclosed herein or to other known water
attraction rides.



riding surface 25 extend to and overlap the top of a connecting nozzle 24
at- connection 26. Further to this configuration, it is also preferred that
the bottom of nozzle 24 extend and serve as riding surface 25. Mdule 21
can al so be connected in the conventional manner to standard waterslide or
water-ride attraction flunmes as currently exist in the art. Mdule 21

| ength can vary dependi ng on desired operational performnce
characteristics and desired construction techniques or shipping paraneters.
Modul e 21 width can be as narrow as28si || pernmit one participant to ride in
a seated or prone position with legs aligned with the direction of water
flow [roughly .5 neters (20 inches)], and as wide-as will permt nultiple
participants to sinultaneously ride-abreast or a passenger vehicle to
function. Fmﬁ “a@s@ﬂ Efﬁﬁ'&%gbé@ﬂ%ﬁ@r&ﬁ@e@ﬁﬁ@eé&g—wﬁi&{wﬁﬁg&&dOr the
wat er sour can u or an el evated reservoir. ere a
series of 4 9W§§5& eE‘&nnected a S|ngle hi gh pressure source or punp Wt h

a properly designed manifold coul d provi de the requisite service, in the
alternati I red. The l'ine
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and presspafticipbahtbvered givehldistan@et 0 i ssue fromnozzle 24. The water

pressure at nozzle
(b) The sight, sound, and sensation of horizontal acceleration induced by high
speed jets of water impacting a rider is a thrilling participant and observer
experience. Furthermore, the rider can gain speed for incrgased thrill and in
set up for subsequent conventional waterslide maneuvers, e.g., twists, turns,
jumps, drops, finale, ete.

(c) Increased rider velocity due to acceleration by the high speed jets of water
will result in higher through-put capacity over a given period of time. Higher
through-put capacity results in higher participant satisfaction and increased
revenue for ride operators.

(d) For those installations where rider acceleration is a function of increased
attraction elevation, the present embodiment will permit acceleration without
the cost of building to the higher elevation.

OPERATION OF HORIZONTAL ACCELERATOR

For purposes of operating Horizontal Accelerator 40, it is assumed that a rider
(or rider with vehicle) has attained an initial start velocity in the conventional
manner as known to those skilled in the art. Upon achieving this initial start
velocity, rider 29 first enters the Horizontal Accelerator 40 at that end which is
nearest nozzle 24 and moves along its length as shown in FIG. 6B. Jet-water
flow 30 originating from water source 22, is already issuing from nozzle 24
when rider 29 enters its flow. Since the velocity of jet-water flow 80 is moving at
a rate greater than the speed of the entering rider 29, a transfer of momentum
from the higher speed water to the lower speed rider causes the rider to
accelerate and approach the speed of the more rapidly moving water. Flow



aperture can vary dependi ng upon desired operational characteristics. In a
single participant waterslide setting, nozzle pressure can range from
approximately 5 psi to 250 psi depending upon the follow ng factors: (1)
size and configuration of nozzle opening; (2) the weight and friction of
rider relative to the riding surface; (3) the consistency of riding surface
friction; (4) the speed at which the rider enters the flow, (5) the

physi cal orientation of the rider relative to the flow, (6) the angle of
incline or decline ofthe riding susdace; and (7) the desired increase or
decrease in speed of rider due to flowto-rider kinetic enery transfer. In
a water ri de on  t hat I1izes v cles ZzZ] € pressure yange can
be hi gherc‘B’rmf %é@@ﬁ ﬂgwub)éiﬁp@r‘é’é'e%w&% JBHEBe‘E%WFWIdPﬁH hi gher
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in kinetig fapsd ﬁrtraﬂ- VR ME l?a’i%,s; vafll ust
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controlle l&“&g‘i‘& ﬂeg gargéﬁg %tf em t
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thereo_f, and as an improvement thereto. Furt.hermore, the extreme ends can

also be joined bo other embodiments of the invention disclosed herein.

Accordingly, it should now be apparent that the Horizontal Accelerator
embodiment of this invention can be used in a water ride attraction to accelerate

a rider in lieu of the force of gravity and without a loss of vertical altitude. It
should also be noted, that water build-up and the transient surge that results
from the impact of high speed jetted water with a slow speed rider can be
removed through proper design of the riding surface and/or channel wall. In
addition, the Horizontal Accelerator has the following advantages:

* it permits acceleration without the requisite cost of building to a higher
elevation.

* it allows a rider to experience the sight, sound, and sensation of horizontal
acceleration induced by high speed jets of water. This experience is exciting for



curvature of the curved riding surface. Aperture 28 of nozzle 24 can either
be "fi xed or adjustable. The preferred enbodi nent uses an aperture capabl e
of -21- adjustnent. ldeally,
adj ustnent should allow for variations in thickness and width of jet-water
flow 30. For exanple, but not by way of limtation, the breadth ¢ of nozzle
aperture 28 can range from1/2 cmto 40 cm The wdth d of nozzle aperture
28 can range from20 cmto 200 cm "ATultiplicity of adjustnent devices are
capabl e of effecting proper aperture control, e.g., screw or bolt fastened
pl ates, wel ded, I%égg, val ves,. veable weirs,or slofs, etc. Nany of such
f

devi ces ar observery Furthermare. L RSTIME LPYHFBIRLIN g/ spped
shows i n dapimteased thrilbanhd ixlsetpegy forrsabpéqient dbntastiamd dvateradifaist aperture

opening t kopal I K t t ghehdiste@ne | arge nozzle 24 is
i I lustrated, ?‘rsu‘lﬁe{rlh'ple?'srm ért noz’zjl esﬁéaér}qge' pacE’aegtgd to achieve sinlar

fl ow and aperture size characteristics with satisfactory results. For

mul ti pl e peittaliviwsintrenses to rjderedocity whichirgsulss iwhighergairticipaait nozzl es

can be pl qug, [ ' ' ;ﬁ&% éf& eI : one
| ar ge nozz ngﬁﬁg%(tl?%% Fémﬁ’%ﬁgg&&sm f}ge 0 var ;‘/lg%ﬁe nu%gtrl(&%ﬁd
relative @5&#%%??#&&%?&%&- 24 within a given nodule, so |ong as they

serve to propel a rider ar vehicle as contenpldted herein. Mdule 21 can
function with or without channel walls. Furthernore, channel

DESCRIPTION OF UPWARD ACCELERATOR

Turning now to FIG. 7A, we see an illustration of a preferred embodiment
Jhereinafter referred to as an Upward Accelerator 42 comprised of one or more
modules 21a, 21b, and 21c, et seq. The extreme ends 48a and 48b of Upward
Accelerator 42 can be joined to known water attraction rides (e.g., a standard
waterslide or flume ride) to serve as a continuation thereof and as an

-improvement thereto. The extreme ends'43a snd 48b can also be joined to
other embodiments of the invention disclosed herein. As further fllustrated in
FIG. 7B the two distinguishing features of Upward Accelerator 42 are that: (1)
the orientation of module 21 is at substantially an upward incline with that
portion of riding surface 25 positioned closest to nozzle 24 being inclined
upwardly from the horizontal, and nozzle 24 and aperture 28 directing jet-water
flow 30 substantially parallel to riding surface 25 and at an angle directed with
nozzle 24 and aperture 28 pointing upwardly from the horizontal; and (2) that
jet-water flow 30 that issues from nozzle 24 moves at a velocity in excess of the
velocity of rider 29 in the predetermined direction of flow. It should be noted
that riding surface 25 subsequent to that portion closest to nozzle 24 can
gradually vary in incline so as to facilitate connection to other embodiments of
the invention disclosed herein or to other known water attraction rides.

From the description above, a number of advantages of Upward Accelerator 42
become evident:

{(a) The upwardly inclined layout of the embodiment permits acceleration in an
upward direction. Such performance reduces or eliminates the traditional need
for a loss of elevation in order to accelerate a participant over a given distance.



wal | s are capable of multiple configurations and can at tinmes act as a
riding surface. FIG 1A, FIG 1B, and FIG 1C depicted nodul e 21 w t hout
channel walls. FIG 3A (top view) and FIG 3B (perspective view)
illustrates nodule 21 with right angle channel walls 27a and 27b. FIG 3C
shows nmodule 21 with channel walls 27c and 27d in a hal f-pipe
configuration, with riding surface 25 and channel walls 27 integrated into
t he shape of a parabola. Conventional channel wall shapes vary
substantially between the ranges as,.d described in FIG 1A-C and FIG 3 A-C
Functional ly, when conpared to a fTdf riding surface the addition of
channel walls has three inportant advantages: First, as shown in FIG A4A,

modul e 21 with properly configured channel vvaI I s 27e and 27f will allow the
i nt roductiqn npound, curves tQ th r|d rfa,ce2 that permt rider

29 and | efbo)v\gfgérm %%W‘S’Bia #gdsepsation phgp E‘°BH§ Hes ghn a

banki ng tupmdpssoﬂwmmuﬁngm&msm%]hw cigiant andlohseiver, yet stay
within th rﬂ!ﬁ{& &ﬁﬁ“ gi %a?@l &ﬁ{lﬂ 27e and
27f . Wth nn &% tﬂ@ I P%%%tf& |s |§1@{I %rectlon of .

noti on an8ekER WW&VWMGWW ide IEPRUYATE e £8-¥WISES, (BBRSLY sone

out si de fjmnps, i[hq;ssm}mjd,gd,vant age -of channel walls is shown in FIG 4B
(top view) and FIG 4C (perspective view), wherein channel walls 27a and

27b due to thel r structural nature enabl e nozzles 24a and 24b to easily
ori gi nat e(®)ABereased sidgr velocity due to acceleration by the high speed jets of water . 2.

will result in higher through-put capacity over a given period of time.

(d) Acceleration in the upward direction can reduce or elimipate the need for
participants to walk to a higher elevation before boarding the attraction. Such
reduction can reduce costs for associated stairs, walkways, elevators and other
participant or vehicle conveyance systems. !

OPERATION OF UPWARD ACCELERATOR

For purposes of operating Upward Accelerator 42, it is assumed that a rider (or
rider with vehicle) has attained an initial start velocity in the conventional
manner as known to those skilled in the art. Upon achieving this initial start
velocity, rider 29 first enters Upward Accelerator 42 at that end which is
nearest nozzle 24 and moves along its length as shown in FIG. 7B. Jet-water
flow 30 originating from water source 22, is already issuing from nozzle 24
through adjustable aperture 28 when rider 29 enters its flow. Since the velocity
of jet-water flow 80 is moving at a rate greater than the speed of the entering
rider 29, a transfer of momentum from the higher speed water to the lower
speed rider causes the rider to accelerate and approach the speed of the more
rapidly moving water. Flow control valve 23 and adjustable aperture 28 permits
adjustment to water flow velocity, thickness, width, and pressure thus ensuring
proper rider acceleration. During this process of transferred momentum, a
small transient surge 33 will build behind the rider. Transient surge 83 can be
minimized by allowing excess build-up to flow over and off the sides of the riding
surface 25. If rider 29 is in Double Flume 89 as illustrated, this build up can be
eliminated by venting transient surge 83 over the low channel wall 27 and
down overflow flume 86¢ to drain. Other vent mechanisms, e.g., Triple Flume or



rather than the bottom of nodule 21. Wen nozzle 24 is positioned on the
side, it is permssible to direct jet-water flow 30 that emts from such
nozzle towards the center line path of rider 29 and at an angle slightly
askew fromthe | engthwise direction of riding surface 25 so as to insure a
positive contact with rider 29. Likew se, as shown in Fig. 4D, it is
possible to position nozzles 24a and 24b above the riding surface 25 on a
tunnel arch 32 or sone other support structure. The third advantage for
channel walls is their safety function i.e., they keep a rider within the
confines of the flunme and prevent Uﬁ%ﬁnely rider exits and injury
sustaining falls froman elevated riding surface. |In counterpoint to the
previously descri bed channel wal | advanta e of tracklng ri der_.and water
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and ul ti med gl %hG HdpABE 6 high speed jetted water with a glow speed rider can be
removed through proper design of the riding surface and/or channel wall. In
addition, the Upward Accelerator has the following advantages:

* its upwardly inclined layout permits acceleration in an upward direction.
Sgch performance eliminates the traditional need for a loss of elevation in order
to accelerate a participant over a given distance.

¢ it allows a rider to experience the sight, sonnd, and sensation of upward
acceleration induced by high speed jets of water. This experience is exciting for
participant and observer. Furthermore, the rider can gain speed for increased
thrill and in set up for subsequent conventional waterslide maneuvers, e.g.,
twists, turns, jumps, drops, finale, etc. '

« it allows increases to rider velocity which results in higher participant
through-put and ride capacity, thus, resulting in greaber rider satisfaction and
, enhanced operator revenue.,



back onto itself into a turbulent mass of bubbling white water that marks
the termnation of the predomnantly unidirectional jetwater flow In the
situation of kinetic energy transfer (2), when a slow rider encounters the
faster flowing water, a transient surge builds behind the rider. Likew se,
If this transient surge grows to Iarge it wll choke the flow of higher
speed unidirectional jetted -23-
wat er, thus, causing flow decay. In “the situation of an excessive build up
of water over tine froma series of nozzles along the course of a ride (3),

the interk ?@8{@59& & RLEEA oL Abvad Cw @ﬁunéawofa{mé,w&s%@ result in

an undeS| re nsi ent, surge cay at near where the two

flows nebuildingmiaics wallgyays, eleaiars oot fcqngreg&g Bructye8 P i nat e t he

t r ansi enmezhenizsniny/td soohchigher slevatiormasi ng the fl ow pressure and
over-powering or washing the transient surge off the riding surface.
However, there, comes a point where the build-up of water volunme is so great
that for all- practical purposes over-powering is either inpossible, or at

best a CcDESCRIFIIONOF DOWNWARD ACCELERATOESs expensive sol ution.
Such | ess expensive solution is possible by the introduction of vents.
Modul es wth no (or relatively Iom/helght) channel wal |l s are self- venting,

i .e., thduspingnowde FIGWEA efa preforred embadinegtyent s to
channel Wetdinsfter eéfenred todza Dammmmauarmﬁseammc&aﬂbmes of
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Downward Accelerator can be joined to known water atf:rachon rides {(e.g., &
standard waterslide or flume ride) to serveas a continuation thereof and as an
improvement thereto. The extreme ends 45a and 45b can also be joined to
other embodiments of the invention disclosed herein. As further illustrated in
7B, the two distinguishing features of Downward Accelerator 44 are that: (1)
the orientation of each module 21 is at substantially a downward incline with
that portion of riding surface 25 positioned closest to nozzle 24 being inclined
downwardly from the horizontal, and nozzle 24 gnd aperture 28 directing jet-
water flow 80 substantially parallel to riding surface 25 and at an angle directed
with nozzle 24 and aperture 28 pointing downwardly from the horizontal; and
(2) that jet-water flow 80 that issues from nozzle 24 moves at a velocity in excess
of the velocity of rider 29 in the predetermined direction of flow. It should be
noted that riding surface 25 subsequent to that portion closest to nozzle 24 can
gradually vary in incline so as to facilitate connection to other embodiments of
the invention disclosed herein or to other known water attraction rides.

From the description above, a number of advantages of Downward Accelerator
44 become evident:

(a) The downwardly inclined layout of the embodiment permits acceleration in a
downward direction in excess of the acceleration due to the force of gravity.
Such performance enhances the traditional ride characteristics of conventional
water ride attractions.

(b) The sight, sound, and sensation of downward acceleration induced by high
speed jets of water impacting a rider is a thrilling participant and observer



I nduced, and excessive accumnul ation transient surge problens. Two cl asses
of “vent nechanisns are identifiable for use in nodule 21. The first class,
"porous vents", is illustrated in FIG 5A wherein rider 29 is in an

i nclined nodule 21 with channel walls 27a and 27b. Jet-water flow 30 is

al ready issuing fromnozzle 24 when rider 29 enters its flow Since the
velocity of jet-water flow 30 is noving at a rate greater than the speed of
the entering rider, a transient surge 33 will build behind the rider. This
buil d-up can be elimnated by drai.asng the sl owed water through a porous
vent 34a, 34b, 34c, or 34d along the sides of channel 27a and 27b or

t hrough porous vent 34e along the bottom of "'riding surface 25. Porous vents
34 nust | apge;eabauﬁ‘hrﬂmmmj thd ﬁéasémgamxmd?.&- ireressed thyﬂl andin t 00
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ri ding v H&DVI ng over the sur ypes of
por ous véanRf'p Pﬁ&s fin amultiplicity of smal | holes, a por ous
fabric, slots, grids, etc. The water once vented can be recircul ated to the
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21 can be Cr as an o0

pr ef er r echlig ﬁ%@m&’b&%&#ﬁzw@@m@n&%@ﬁr timgei ei nafter referred to as
the Triple Flume and the Doubl e Flume. The Triple Flume has the advant age
of permtting hi gher degr ees of predom nantly straight upward incline than

t he Doubl e_Fl une
ERATION OF DOWNWARD ACCELERATOR

For purposes of operatmg Downward Accelerator 44, it is assumed that a rider
(or rider wzth ve}ncle) has attained an initial start velocxty in the conventional
manner as known to those skilled in the art. Upon achieving this initial start
velocity, rider 29 first enters Downward Accelerator 44 at that end which is
nearest nozzle 24 and moves along its length as shown in FIG. 8B . Jet-water
flow 30 originating from water source 22, is already issuing from nozzle 24 and
aperture 28 when rider 29 enters its flow. Flow control valve:23 and adjustable
aperture 28 permits adjustment to water flow velocity, thickness, width, and
pressure thus ensuring proper rider acceleration. Since the velocity of jet-water
flow 30 is moving at a rate greater than the speed of the entering rider 29, a
transfer of momentum from the higher speed water to the lower speed rider
causes the rider to accelerate and approach the speed of the more rapidly
moving water, During this process of transferred momentum, a small transient
surge 33 may build behind the rider. Transient surge 38 can be minimized Gf
desired) by allowing excess build-up to flow over and off the sides of the riding
surface 25. If the rider 29 is in a channel this build up can either be eliminated
by venting transient surge 83 through porous vents 84a and 84b along channel
walls 27a and 27b; or by way of porous vent 84e that is incorporated into riding
surface 25, Other vent mechanisms, e.g., Triple Flume or Double Flume, could
also serve to solve the transient surge problem. Since Downward Accelerator 44
can be comprised of one or more modules 218, 21b, 21c, et seq., (as shown in
FIG. 8A) rider 29 can move from module 21a to module 21b to module 21c, et
seq. with corresponding increases in acceleration caused by the progressive
increase in water velocity issued from each subsequent nozzle 24a, 24b, 24c, et
seq., until a desired maximum acceleration is reached. It will be obvious to
those versed in the art that Downward Accelerator 44, as an improvement



-24- the Double Flume has the advantage of permtting radical uphill
cur'ves that are not available to the Triple Flune. Al though the Triple
Flume and the Doubl e Flune are described in the context of nodule 21, they
are, both capabl e of individual attachnment to conventional non-injected
water rides for the self- clearing purposes as previously described. FIG
5B shows a perspective view of a Triple.Flune 85 self-venting inprovenent
to nmodule 21. FIG 5C shows a cross-sectional.Triple Flunme 35 profile.
Structurally, Triple Flume 35 is ggnprised of riding surface 25 and two

adj acent overflow flunes 36a and B~ Riding surface 25 is integrated with
or connected to two low rise channel walls 27f and 27g of approximtely
equal height. Overflow flunme 36a abut{s and integrates, connects,_ or shares
low rise Bife Faa;ﬂcomactaéetbﬁﬂ} erdinresveationglewatpratction sidessntect s

t o hi gh /ctmother emeddirdéhits dhthe iheentidndizcldbéd herein. and i nt egr at es,
connects, or shares low rise channel wall 27g and on its opposite side

i ntegrates or connects_to high channel wall 27i_ The orientation of Triple
Flume 35 fseqsdinglys it avillbe anpazent thatthe Daynwerd Aecelgrator embpdimment ofnd _
rider novihi§ ihvertion @iirbeéluged Hrh waitepride intiragtion té aagmént theforesyf over f | ow

wat er tha ' ' 41U 3683 ' [ r.d
directi ongﬁueﬁb{égﬁﬂﬁe{ﬁ %Eo.zi ic‘%%&é#%{v ty, %ﬁ?@h@%%%%%%%ew\ﬁgl e
Fl une 35 the followingpdvantages: in t hose circunstances where transi ent surge
build up interferes with the snooth jet-water flow However, during any
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Tripl e Fl imexcess of the forcapfigravity) Suchipenformanst can xinimize variabl e
dependi ngdisearicerequivadin drdbP @ AdcElerftetn patti@paiid {d fdesitad veldBityat er

Low; . the t " .red t hi f ul t wat
b casur o SHraGHE in Gz inead AfiEReh fant e pratil] poHlS L5 el B oce
wi dt h rmul ameuntef materals syl rpquisite structargl heightindoyally assodiatedmwithf ri di ng
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hi gher speed fl ow, ow vol une of accunul ati ng water, and design
preference as to whether rider transfer fromone flune to another is to be
* it allows a rider to experience the sight, sound, and sensation of a dramatic

change in downward acceleration induced by high speed jets of water. This
experience is exciting for participant and observer. Furthermore, the rider can
gain speed for increased thrill and in set up for subsequent conventional
waterslide maneuvers, e.g., twists, turns, jumps, drops, finale, etc.

* it allows increases to rider velocity which results in higher participant

through-put and ride capacity, thus, resulting in greater rider satisfaction and
enhanced operator revenue.

DESCRIPTION OF HORIZONTAL, UPWARD, AND DOWNWARD NON-
ACCELERATING PROPULSORS

In the context of a water ride that incorporates a riding surface with downward
incline followed by an upward incline with subsequent leveling or down-curve of
the same riding surface, problems arise when a rider’s kinetic energy at the
bottom of the rise is insufficient to overcome the forces of drag on a riders travel
from this bottom portion to'the top of the upward incline. In this situation, &
rider cannot make it over the rise and either stops in route to the top, or slides
back down to settle at the bottom. Conversely, if the kinetic energy of the rider



encouraged, etc. At a mninmum as shown in FIG 5D, the height of |ow
channel walls 27f and 27g nust be sufficient to separate the upward
jet-water flow 30 fromthe downward overfl ow water 37, as well as,
facilitate tracking of a rider 29 substantially upon riding surface 25. At
a maxi mum |ow channel walls 27f and 27g nmust not exceed such hei ght that

w Il prevent the clearing of transient surge 33. Froma practical view
point to avoid redundancy, | ow
- 25- channel walls 27f and 27g w37+ al ways be | ess than that which woul d

be required for high channel wal I 27h and 27i. Overfl ow f | umes 36a and 36b
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capacity and fun, to mtroduce a mechanism that-promotes rider stab:hzafzon as

well as equalization of dxﬁ.'enng rider'’s coefficients of friction. The following

Non-accelerating Propulsor Embodiments serve to accomplish these stated

objectives. Similar to its “Accelerator” counterpart, Non-accelerating Propulsor

embodiments utilize module 21 format. Consequently, No;z-accelerating

Propulsor modules can be connected in series as desired.

Turning now to FIG. 9, there is illustrated a preferred embodiment hereinafter
referred to as a Hozizonié} Non-Accelerating Propulsor 46. Extreme ends 47a
and 47b of Horizontal Non-Accelerating Propulsor 46 can be joined to known
wa.ter attraction rides (e.g a standard waterslide or flume ride) or to other
embodxments of the mventmn disclosed herein to serve as a continuation thereof
and as an improvement thereto. A ride continuation path 48 is indicated by
corresponding dashed lines 48a and 48b with arrows pointing in the pre-
determined direction of motion. Four distinguishing features of Horizontal Non-
Accelerating Propulsor 46 are: (1) the location of Horizontal Non-Accelerating
Propulsor 46 is subsequent to the start of rider 29; (2) the orientation of
Horizontal Non-Accelerating Propulsor 46 is substantially normal to the force of
gravity with nozzle 24 and aperture 28 directing jet-water flow 80 substantially

_ parallel to riding surface 25, and at least that portion of riding surface 25
positioned closest to nozzle 24 laying horizontal and normal to the force of
gravity, (3) that jet-water flow 80 that issues from nozzle 24 moves at a velocity
equal to or less than the velocity of rider 29 in the predetermined direction of
flow; and (4) that riding surface 25 subsequent to that portion closest to nozzle
24 will eventually curve to an upward incline. It should be noted that riding
surface 25 subsequent to its upward curvature can gradually vary in incline
along its length so as to facilitate connection to other embodiments of the
invention disclosed herein or to other known water attraction rides.



when a | ower speed rider encounters a higher speed water flow, or in the
situation of an excessive accunul ation of injected water. In the standard
start up procedure, a tinme lag usually exists between initial start-up
operating flow and pressure and full operating flow and pressure. This
del'ay exists due to the time it takes to get a flow control valve 23 fully
open, or if already open, the tine it takes to get the punp or other neans
of water supply up to full operating speed or efficiency. FIG 5E, 5F, and
5G show in tine | at pse sequence hoy the design of Triple Flume 35 operates
to solve the problemof a pressure PIOM/Iag during start-up. In FIG 5E
jet-water flow 30 has conmenced issue in an-uphill direction fron1nozz|e

24. As jef-water f|
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i ncr eased pr 2 1sfrbsegpant Af sifer #% H °’t‘ﬁ8 Over f | ow
wat er 37aUpward Non-diccelensting Bropusor 49 isnat substamtially an ppveard muhné | ow
vents 382y orkbfrof ﬁﬁﬂé’?ﬁrﬁ@@%_pomhoned closest to nozzle 24 being

indined upwardly from the horizontal, and nozzle 24 and aperture 28 directing

jet-water flow 80 substantially parallel to riding surface 25; (3) that jet-water

flow 80 that issues from nozzle 24 moves at a velocity_gqual to or less than the

velocity of rider 29 in the predetermined direction of flow. It should bg: noted

that riding surface 25 subsequent to that portion :élqéeét_. to nozzle 24 can

gradually vary in incline along its length so as to facilitate connection to other

.embodiments of the invention disclosed herein or to other known water

attraction rides.

Turning now to FIG. 11, there is illustrated a preferred embodiment hereinafter
referred to as a Downward Non-Accelerating Propulsor 52. The extreme ends
53a and 53b of Downward Non-Accelerating Propulsor 52 can be joined to
known water attraction rides (e.g., a standard waterslide or flume ride) or to
other embodiments of the invention disclosed herein to serve as a continuation
thereof and as an improvement thereto. A ride continuation path 54 is indicated
by corresponding dashed lines 54a and 54b with arrows pointing in the pre-
determined direction of motion. Four distinguishing features of Downward Non-
Accelerating Propulsor 52 are: (1) the location of Downward Non-Accelerating
Propulsor 52 is subsequent to the start of rider 29; (2) the orientation of
Downward Non-Accelerating Propulsor 52 is at substantially & downward
incline with that portion of riding surface 25 positioned closest to nozzle 24
being inclined downwardly from the horizontal, and nozzle 24 and aperture 28
directing jet-water flow 30 substantially parallel to riding surface 25; (3) that
jet-water flow 30 that issues from nozzle 24 moves at a velocity equal to or less



-26- final stage of start-up wherein the transient surge 33 has been
pushed over the top of rising riding surface 25 and jet-water flow 30 now
runs clear. Simlar to the start-up procedure, when a | ower speed rider
encounters the higher speed water, or when an accunul ative buil d-up -of
wafer results froma series of injected water flows, a transient surge may
occur. In like manner, the transient surge will clear by spilling off to
the overflow flumes and drai ning accordingly. Operationally, Triple Flunme
35 is limted to predom.nantly strapght sections since the height of the

| ow channel walls 27f and 27g are insufficient to contain rider 29 to the
i nsi de slope of any significant ares radius of curvature due to'the

centr } f ugﬂianaafeehemty 6ri@dr 29 dethedSredeterasinud ld]tciﬂeytnonfofﬂmr ; adric ()t tehtt 0 )

signific W t

i on vel GBLSE SR 28 biSabntlE that pobflef Sibber Wiitzrle e BB SHERANGT T

ri se changavedgian #EW%"dtlﬁiéhE?el‘fMﬂlberﬁ? ‘b&&ﬁ &nﬂ@rﬁﬂea'{ﬁoﬂik%wmm pl e

F|hU fTET3_5 todtshpward corvHtuedfin Qi‘ﬁwﬁbvvmdnliﬁdin@mlonglﬂﬁ hngﬂ\: bpaktadvant age

that Trip

snoot hupm%%f&w%é{%é’? gﬁl@&%ﬁ?&wﬁ%&@%@a&tﬁ%o# I'ow at %I gh

degr ees ovthien wa watesatiraston aides nge of operating water flow variabl es.
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broader spectrum of riders/vehicles that eventually move in an upward

direction.

(b) The sight, sound, and sensation of a rider encountering an injected flow of
water is a thrilling participant and observer experience. Furthermore, the rider
can stabilize his position for safety and in set up for subsequent conventional
waterslide maneuvers, e.g., twists, turns, jumps, drops, finale, etc.

{c) Increased rider stabilization and coefficient of friction equalization due to
injected water flows will result in higher through-put capacity over a given
period of time due to elimination of aberrant rider performance. Higher
through-put capacity results in higher parhmpant satisfaction and increased
revenue for ride operators.

OPERATION OF HORIZONTAL, UPWARD, AND DOWNWARD NON-
ACCELERATING PROPULSORS

For purposes of operating the Horizontal, Upward, and Downward Non-
Accelerating Propulsors, it is assumed that a rider(s) (or rider(s) and vehicle)
has attained an initial start velocity in the conventional manner as knownto
those skilled in the art. .



hi gh degrees of inclined steepness as Triple Flume 35. On the other hand,
because of the integration of high channel wall 27k with riding surface 25,
Doubl e Flume 39 can be configured to permt high degrees of curvature with
rider 29 being safely contained on the inside slope of high channel wall
27k. FIG 5J illustrates this ability of Double Flune 39 to allow upwardly
inclined turns. FIG 5J shows rider 29 in varying stages of a turn on
Doubl e Flume 39 with portions of transient surge 33 spilling into overflow
flume 36c, whereupon this overflowagater 37c gravity drains to porous
overflow vent 38c. The ability

-27- of Double Flume 39 to allow uphill turns as well as self-vent is a
uni que and significant advantage over the existing art. The radius of arc,
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orientation of Doubl e Flune 39 is predom nantly at an upward incline with
jet-water flow and rider noving in an upward direction on riding surface
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along 1ts length and cgzghnmng a nse m e evatmn as mdxcated by dashed path

51b.

FIG. 11 illustrates Downward Noﬁ-Aoceleraﬁng 52 in operation, with rider 29
first entering the module at that end which is nearest nozzlé 24, moving along
its length, and eventually rising in elevation as indicated by dashed path 54b.

For all three Propulsor embodiments, jet-water flow 30 is already issuing from
nozzle 24 when rider 29 enters its flow. The velocity of jet-water flow 80
originating from water source 22, is moving at a rate equal to or less than the
speed of the entering rider 29. If rider 29 is moving at a velocity in excess of jet-
water flow 30, a transfer of momentum from the lower speed water to the
higher speed rider causes the rider to de-accelerate and approach the speed of
the slower moving water. Flow control valve 23 and adjustable aperture 28
permits adjustment to water flow velocity, thickness, width, and pressure thus
ensuring proper rider stabilization and coefficient of friction equalization.
During the process of transferred momentum or during ride start-up as
previously described, a small transient surge may build. Transient surge can be
minimized (if desired) by allowing excess build-up to flow over and off the sides
of the riding surface 25. If the transient surge builds within a channel, this
"build up can either be eliminated by venting the transient surge through porous
vents along the sides and bottom of the channel, or by way of Double Flume or
Triple Flume , all as previously described. It will be obvious to those skilled in
_ the art that the Horizontal‘, Upward, and Downward Non-Accelerating
Propulsors can be connected at both ends to known water attraction rides as a
continuation thereof, and as an improvement thereto. Furthermore, the
extreme ends can also be joined to other embodiments of the invention thsclosed
herein.



where transient surge build up interferes with the snmooth jet-water flow.
However, during any horizontal application overflow flune 36¢c nust maintain -
a sufficient degree of slope to permt overflow water to properly drain.
Qperational ly Double Flunme 39 functions in a simlar manner to solve the
transi ent surge problens associated with ride start-up, rider transition,
and water accunulation as Triple Flunme 35 with the exception that overfl ow
wat er 37c vents only on the one lowgiise side. FIG 5K, FIG 5L and FIG SM
illustrates in time | apse sequence how Doubl e Flune 39 operates in the
startup situation to allow self-venting and facilitate the desired clear
snmooth flow. In this sequence, it can be observed that as jet-water flow 30
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safety and in set up for subsequent conventional waterslide maneuvers, e.g., .

twists, turns, jumps, drops, finale, etc.

» it allows increased rider stabilization and coefficient of friction equalization
due to injected water flows which resunlt in higher through-put capacity over a
given period of time due to elimination of aberrant rider performance, thus,
resulting in greater rider satisfaction and enhanced operator revenue.

DESCRIPTION AND OPERATION OF THE
STABILIZATION/EQUALIZATION PROCESS

To understand the function and solutions offered by the
Stabilization/Equalization Process, one first needs to understand a context in
which the process can arise. FIG. 12 illustrates a representative section profile
of the prior art in water amusement rides wherein partial altitude recovery
occurs but the Stabilization/Equalization Process is not employed. Rider 29
(with or without vehicle) enters a conventional start basin 55 and commences a
descent in the conventional (gravity only) manner on the prior art attraction
surface 568. Attraction surface 56 although continuous, may be sectionalized for
the purposes of description into a top of downchute portion 56a, & downchute
portion 58b, a bottom of downchute portion 56¢, a rising portion §8d that
extends upward from the downchute bottom 56¢, and a top 58e of the rising -



-28- nust be taken to avoid tunmbling and injury that could result fromthe
angl ed and inpacting jetted water. The final elenent of nodule 21 that .
requires description is the velocity of jet- water flow 30 as issued from
nozzle 24 relative to the velocity of any object (e.g., a vehicle or rider
29) that slides into or enters jet-water flow 30. This "relative" velocity
w Il vary dependi ng upon the functional purpose of nodule 21. If
acceleration of an entering object is desired, then, the velocity of the
water will be in excess of the objegi in the pre-determ ned direction of
flow. This instance is further described in the foll ow ng Horizontal,
Upward and Downward Accel erator enbodi nents. If no accel eration or

de- accel epartiom56d. diven adonventional tveates rigsi startofa ¢astainmverage velogdyof | | be
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Conversely, where the velocity of rider 29 at top of downchute portion 56a is

less than the average planned for in design, and/or, loss of energy due to the

forces of drag associated with rider 28 sliding through portitns 58a, 56b, 56c,

and 56d is greater than i average, rider 28 would follow a failed trajectory 59 as

show in FIG. 12 by the dotted arrow line.

Rider instability, or unequal coefficients of friction for a broad spectrum of
differing riders or ride conditions will inevitably lead to delays in rider dispatch
due to rider inability to successfully traverse the uphill altitude recovery section
as typified by failed trajectory 59. Furthermore, such instability or inequality
may lead to rider i injury in the event the curve of the uphill altitude recovery
section enables a high velocity rider to follow the path of airborne trajectory 58,
or in the event a second rider sliding along downchute portion 56b should collide
with a prior failed trajectory rider at bottom of downchute portion 56c.
Consequently, it is desired for purposes of ride safety, consistency, capacity
and fun to introduce injected flows of water subsequent to a riders start to
stabilize a rider, or equalize differing riders coefficients of friction during rider

. travel from top of downchute portion 56a through to top 66e and beyond as
typified by preferred trajectory 57.

The Stabilization/Equalization Process, whereby such additional injections of
‘water may safely be introduced, is illustrated in FIG. 13. FIG. 18 shows a
similar ride profile to FIG. 12, however, the FIG. 18 water amusement ride
section profile indicates potential locations for Downward Non-Accelerating
Propulsor 52, Horizontal Non-Accelerating Propulsor 46, and Upward Non-
Accelerating Propulsor 49 thus enabling the Stabilization/Equalization Process.



(1) the orientation of each nodule 21 is substantially normal to the force
of ~gravity with nozzle 24 and aperture 28 directing jet-water flow 30
substantially parallel to riding surface 25, and at |east that portion of
riding surface 25 positioned closest to nozzle 24 |laying horizontal and
normal to the force of gravity; and (2) that jet-water flow 30 that issues
fromnozzle 24 noves at a velocity Lgs-excess of the velocity of rider 29 in
the predeterm ned direction of flow. It should be noted that riding surface
25 subsequent to that portion closest to nozzle 24 can gradually vary in
cgtingrand

i ncli ne so Bse StebilizatioryBnealizatimcPrasass s contrwisedraf gupRemy do
DS Ofy oroeBRa bt1BAS, dheli Br VI %‘“‘i iﬁ?“??s%&ﬁ“ e oot al
Accel er at or BRSOREE G Coa i AeaptpS siHRRe By Bt s el AL ERict to PP SORY o1
t he hori zorard passirgrides 281tbranghoenieemrmore pfthedniectedwaterflows generated of
el evation igy sor8 52¢ 4B, 8F 2D9n3oRE frbf 1OPIUF dewRichatdpdibr 804 8o'6sp (D)
The sight. opUNdig AN IRdhySted waldk L RIS vEfosity Solhl £3'od 128K Rtk BYe N1 9N

velocity of the rider 29; and causing sufficient amounts of injected water to

remain in contact with rider 29 during the course of travel from top of

downchute portion 60a to top 60e, such flowing water acting to stabilize rider

29 and equalize the coefficients of friction for a broad spectrum of ride variables, -

e.g., ride surface, vehicle surface, water flow consistency, rider bathing attire,

rider skill or Jack thereof, ete. i

Accordingly, it should be apparent that the Stabi}izationqupalization Process as
envisioned by this invention can be used in a water ride attraction to allow
participants to consistently enjoy altitude recovery in a manner that is superior
to recovery absent injected flows of water. Furthermore, once the destination
elevation is achieved a participant can use regained potential energy to travel to
other downhill rides in the conventional manner, or be powered by one of the
other embodiments as contemplated herein.

DESCRIPTION AND OPERATION OF THE ELEVATION
ENHANCEMENT PROCESS

To understand the function and solutions offered by the Elevation Enhancement
Prdcess, one first needs to understand a context in which the process ean arise.
FIG. 14 illustrates a section profile of a water ride wherein partial altitude
recovery occurs but the Elevation Enhancement Process is not employed. Rider
29 (with or without vehicle) enters the start basin 61 and commences a descent
in the conventional (gravity only) manner on attraction surface 62. Attraction
surface 62 although continuous, may be sectionalized for the purposes of
description into a top of downchute portion 62a, a downchute portion 62b, a
bottom of downchute portion 62¢, a rising portion 682d that extends upward
from downchute bottom 62¢, and a top 62e of rising portion 62d. Given a
conventional water ride start, a certain average velocity of rider 29 at the top of



speed jets of water inpacting a rider is a thrilling participant and
observer experience. Furthernore, the rider can gain speed for increased
thrill and in set up for subsequent conventional waterslide maneuvers,

e.g,, twsts, turns, junps, drops, finale, etc. (c) Increased rider

vel ocity due to acceleration by the high speed jets of water will result in
hi gher through-put capacity over a given period of tinme. H gher through-put
capacity results in higher participagt satisfaction and increased revenue
for ride operators. (d) For those installations where rider acceleration
Is a function of increased attraction, el evati ghe pr ent nbodlnent
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movi ng wat &SIng-pextion 62d and raxsmgtop as indicated by a dashed extension of -
nsmg portxon 624’ and a raised top 62¢’, rider 29 would still be limited to the
recovery elevation as indicated by an unaided zenith 64’. In order for rider 29 to
overcome this limitation on recovery elevation and to reach raised top 62¢’,
additional energy need be introduced to offset the energylost due to the forces of
drag. An Elevation Enhancement Process, whereby such additional energy may
safely be introduced by way of Horizontal, Upward or Downward Accelerators, is
illustrated in FIG. 15.

The Elevation Enhancement Process as depicted in FIG. 15, is comprised of
properly locating and activating at least one or more of the Accelerators, i.e.,
Downward Accelerator 44, or Horizontal Accelerator 40, or Upward Accelerator
42, along an appropriately configured attraction surface 65 at a point just prior
to the elevation of unaided zenith 64’; and rider 29 passing through and being
accelerated by one or more of the high speed jet-water flows generated by
Accelerators 44, 40, or 42 in route from top of downchute portion 65a to top
65e; and rider 29 receiving a transfer of momentum (additional kinetic energy)
from the issuing high speed water flow(s) that is at a minimum sufficient to
propel rider 29 to the top 62¢ and achieve zenith 66.

Accordingly, it will be apparent that the Elevation Enhancement Process as
envisioned by this invention can be used in a water ride attraction to raise the
destination elevation of water attraction participants in excess of that which can
be achieved from gravity alone. Furthermore, once this destination elevation is
achieved a participant can use regained or newly gained potential energy to
travel to other downhill rides, or be powered by yet another Accelerator to
additional heights or to greater speeds, or just exit the ride at substantially the



-30- control valve 23 and adjustable aperture 28 permts adjustnent to

wat er flow velocity, thickness, w dth, and pressure thus ensuring proper
rider acceleration. During this process of transferred nonentum a snall
transient surge 33 will build behind the rider. Transient surge 33 build-up
cah be mnimzed (if desired) by allow ng excess build-up to fl ow over and
off the sides of the riding surface 25. If rider 29 is in a channel, this
build up can either be eIininated‘ﬂ?‘venting transi ent surge 33 through
porous vents 34a and 34b al ong channel walls 27a and 27b; or by way of

porous vent 34e that |s I nc t.ed into.Lidi n fac x her, vent
nmechani snE30g egeva aﬁegngnﬁ%‘lfb% |§Fl &F‘B‘“&?%“ L EIRpEsy 1E)m%ol ve
t he transﬂmlfollsmggaﬂvaﬂnt@ns Since Horizontal Accelerator 40 can be’

conpri sed of one or nore nodul es 2l1a, 211, 21c, et seq., (as shown in FIG

6A) and a ' t hese nmdul es ar rlv.al igned i ly the
sane di reif)?@&,rﬂhv M% gfﬁ?? 5%? %Z’E?qgé %%A% modul e
21c, et satiaimbeightoin exqesadf thyse avedebleamder sonwindionsl gavity duiyeny t he
progreSS| ggssz_&grease in water velocity issued from each’subsequent nozzle
24b, et seqg., until a desired maxi num acceleration is reached. It
vaI be obvious to those skilled in the art that the Horizontal Accel erator

can be cotﬂ)dnt:mtsa& phohhpentl ﬂm’n byrallowing ridertd) to enjoy@reated andanore
conti nuatlr% gP Eﬂ W\éerrent t hereto. Fufthernore, the
extrene en can SO ol ne o0 other enbodi ments of the invention
di scl osed herein. ) _

(3) Extended ride length.

DESCRIPTION OF WATER COASTER '

The Water Coaster embodiment combines existing water slide and water ride
attraction technology with new technology disclosed by the Horizontal
Accelerator, Upward Accelerator, Downward Accelerator, Downward Non-
Accelerating Propulsor, Horizontal Non-Accelerating Propulé'or, Upward Non-
Accelerating Propulsor, the Stabilization/Equalization Process, and the
Elevation Enhancement Process. To avoid cluttered drawings and facilitate a
written description that is more easily understood, two drawings of the Water
Coaster are included herein. FIG. 16 highlights Accelerator technology and the
Elevation Enhancement Process as incorporated into & Water Coaster 69a, and
FIG. 17 highlights Propulsor technology and the Stabilization/Equalization
Process as incorporated into a Water Coaster 69b.

Turning to FIG. 16, a Water Coaster 69b commences with a conventional start
“basin 72 followed by an attraction surface 70 made of suitable material, for
example, resin impregnated fiberglass, concrete, gunite, sealed wood, vinyl,
acrylic, metal or the like, which can be made into s2gments and joined by
appropriate water-tight seals in end to end relation. Attraction surface 70 is
supported by suitable structural supports 71, for example, wood, metal,
fiberglass, cable, earth, concrete or the like. Attraction surface 70 although
.continuous, may be sectionalized for the purposes of description into a first
horizontal top of a downchute portion 702’ to which conventional start basin 72



Accordingly, it should no, be apparent that the Horizontal Accelerator
enbodi mrent of this invention can be used in a water ride attraction to
accelerate a rider in lieu of the force of gravity and without a | oss of
veriical altitude. It should also be noted, that water build-up and the
transient surge that results fromthe inpact of high speed jetted water
with a slow speed rider can be renoved through proper design of the riding
surface and/or channel wall. In addition, the Horizontal Accelerator has
the foll ow ng advantages: [err] i46-permts accel eration w thout the

requi site cost of building to a higher elevation. [err] it allows a rider
to experience the_sight, sound, and sensation of horizontal .acceleration
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satisfac ‘g hd’ :r-}ging'poriion 704" that extends upward from downchute bottom 70c”,
and a second top 70e” of rising portion 70d”; thereafter, attraction surface 70
continues into a third top of downchute portion 70a™, a third downchute portion
70b™, a third bottom of downchute portion 70¢™, a third rising portion 703
that extends upward from downchute bottom 70¢™, and a third top 70e™ of
rising portion 70d"”; thereafter, attraction surface 70 continues into a fourth
top of downchute portion 70a™, a fourth downchute portion 70b"”, a fourth
bottom of downchute portion 70¢™, & fourth rising portion 70d™ that extends
upward from downchute bottom 70¢™, and a fourth top 70e™ of rising portion
70d"” which connects to ending basin 78 in an area adjacent start basin 72 and
the first top of downchute portion 70a’.

Upward Accelerator 42 is located in and made a part of attraction surface 70 at
first rising portion 704’ that extends upward from the downchute bottom 70¢’;
Horizontal Accelerator 40a is located in and made a part of attraction surface 70
at the second bottom of the downchute portion 70c”; Downward Accelerator 44
is located and made a part of attraction surface 70 at third downchute portion
70b™; and Horizontal Accelerator 40b is located in and made a part of
attraction surface 70 at the fourth top of downchute portion 70a™. Structural
supports 71 provide foundation for Water Coaster 69a. :

Water Source 22 provides high pressure water to Accelerators 40, 42, and 44 as
well as a normal water flow to conventional start basin 72. Start overflow and
rider transient surge build up is eliminated by venting the slowed water over the
outside edge of the riding surface; or through openings along the bottom and
sides of the channel; or by Triple Flume or Double Flume all as previously
described. A surge tank 74 acts as a low point reservoir to collect and facilitate
re-pumping of vented water as well as hold water on system shut-down.

- Turning to FIG. 17, a Water Coaster 69b commences with a conventional start
' basin 72 followed by a first top of a downchute portion 70a’, a first downchute



enhanced operator revenue. DESCRI PTI ON OF UPWARD ACCELERATOR Turni ng
nowto FIG 7A we see an illustration of a preferred enbodi nent

herei nafter referred to as an Upward Accel erator 42 conprised of one or
nore nodul es 21a, 21b, and 21c, et seq. The extrene ends 43a and 43b of
Upward Accel erator 42 can be joined to known water attraction rides (eg., a
standard waterslide or flune ride) to serve as a continuation thereof and
as an inprovenent thereto. The extrene ends 43a and 43b can al so be joined
to other enbodinents of the invention disclosed herein. As further
illustrated in FIG 7B the two di st47agui shing features of Upward

Accel erator 42 are that. (1) the orientation of nodule 21 I s at
substantial%g an upward incline with that portion of riding surface 25
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di-stance. fourth downchute portion 70b™”, a8 fourth bottom of downchute portion 70c™, a
fourth rising portion 704™” that extends upward from downchute bottom 70¢™”,
and a fourth top 70e”™ of rising portion 70d™; thereafter, attraction suxrface 70
continues into a fifth top of downchute portion 70a™”, a fifth downchute portion
70b™” and a final bottom of the down chute portion 70¢™” which connects to
ending basin 73 in an area below start basin 72. '

Two Upward Accelerators 42a and 42b are located in and made a part of
attraction surface 70 at first rising portion 70d"; Upward Non-Accelerating
Propulsor 49 is located in and made a part of attraction surface 70 at second
rising portion 70d”; Horizontal Non-Accelerating Propulsor 46 is located in and
made a part of attraction surface 70 at the third bottom of downchute portion
70c™; Downward Non-Accelerating Propulsor 52 is Jocated and made a part of
attraction surface 70 at fourth downchute portion 70b™. Structural supports

~ 71 provide foundation for Water Coaster 69b.

Water Source 22 provides high pressure water to Accelerators 42a and 42b,
and Non-Accelerating Propulsors 49, 46 and 52, as well as a normal water flow
to conventional start basin 72. Start overflow and rider transient surge build
up is eliminated by venting the slowed water over the outside edge of the riding
surface; or through openings along the bottom and sides of the channel; or by
Triple Flume of Double Flume all as previously described. A surge tank 74 acts
as a low point reservoir to collect and facilitate re-pumping of vented water as
well as hold water on system shut-down.



- 32- (b) The sight, sound, and sensation of upward accel eration induced

by-hi gh speed jets of water inpacting a rider is a thrilling participant
and observer experience. Furthernore, the rider can gain speed for
increased thrill and in set up for subsequent conveational wateralide

maneuvers, e.g, twists, turns, junps, drops, finale, etc. (c) Increased
rider velocity due to acceleration by the high speed jets of water wll
result in higher through-put capacity over a given period of tinme. (d)
Accel eration in the upward directiLgg can reduce or elimnate the need for
participants to walk to a higher elevation before boarding the attraction.
Such reduction can reduce costs for associated stairs, wal kways, el evators
and ot her Apalogobuas pratite taditidriat Irdlmnoue@eanﬁ:erem ﬁnmerou@&mﬂihﬁ&sCF UPWARD

?ﬁgtELERfm agfaﬁsuﬁ’ v ?f?pﬁha attalrn d an [ % S rhih | svgisgglrr;ss
in the c DB 59co guring n e surface profile; reconfiguring tﬂe Sengt.h wx&tfb

height and angle of the ride surface; repositioning and recombination of

Accelerators or Propulsors as functionally adjusted to the newly configured ride

surface and profile; repositioning the start and ending basins; connecting the

start and end to form a continuous loop; permitting the use of riding vehicles

and multiple riders; -connecting to other rides or attractions; and adding”

special light, sound and themeing effects. All such possibilities are subject to

the design, construction and operational guidelines as currently exist in the

mdust.ry and as hm1ted or expanded by the disclosures herein.

From the description above, a number of advantages of the Water Coaster
becomes evident:

(1) The physical profile of “gravity only” water ride attractions is no longer
limited by functional necessity to a gradual decline from the top of the attraction
to its bottom. Rather, through combination of the Downward, Horizontal, or
Upward Accelerators or Propnlsors with the conventional waterride attraction,
and through utilization of the Elevation Recovery and Stabilization/Equalization
Processes, the Water Coaster permits a functional physical profile that is akin to
a standard roller coaster and capable of the ups, downs, overs, unders, twists,
loops and rolls associated therewith.

(2) Length of ride is no longer dependent upon starting elevation.
(2) Ride profile elevation changes can exceed the initial start height.

(3) Connection of the start and end points can provide an “endless loop” ride, or
connection can be to another attraction.
(4) The ride start basin and the ride end basin can be adjacent or connected at

substantially the same elevation; or the end basin can be at a higher elevation
than the start.



manner as known to those skilled in the art. Upon achieving this initial
start velocity, rider 29 first enters Upward Accel erator 42 at that end
which is nearest nozzle 24 and noves along its length as showmn in FIG 7B
Jet-water flow 30 originating fromwater source 22, is already issuing from
nozzl e 24 through adjustable aperture 28 when rider 29 enters its flow.
Since the velocity of jet-water flow 30 is noving at a rate greater than
the speed of the entering rider 2949a transfer of nmomentum from the higher
speed water to the | ower speed rider causes the rider to accel erate and
approach the speed of the nmore rapidly moving water. Flow control valve 23

and adj ustaPlimapRIide, AfiddHilSs Wid RN erofs Bl MAMSIARE!

t hi ckness and press us ensuring proper rider accel eration.
During this process of transferred nonmentum a small transient surge 33
will build behind the rider. Transient surge 33 can be m nim zed by

al | owi ng 3% ﬂpﬁc{z Rovia g]\sqv%?nd off the sides of the riding
surface 25 TT i aer glsql‘ﬁr:lﬁg%e e Flune 39 as illustrated, this build up

can be elimnated by venting transient surge 33.over the | ow channel wall
27] and dRufereitsy fo Wiy, ﬁBm&mwt@omizzinQMﬁmﬁdaﬂsa(ﬁmr e.g.,
poOF ous
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Accel er at @PHY@W Mﬁﬁﬂ"ﬁé '? therepftentoa
first downchute portion 70b’, and a ﬁrst bottom_ of downchute portion 70c’.
Upon entering a first rising portion 70d’ that extends upward from downchute
bottom 70¢c’, rider 29 encounters an Upward Accelerator 42 that accelerates and
enharices the elevation of rider 29 to & first top 70e’ of rising portion 70d’; .
thereafter. rider 29 continues onto a second top of downchute portion 70a”, and
a second downchute portion 70b”. Upon entering a second bottom of downchute
portion 70¢”, rider 29 encounters a Horizontal Accelerator 40a that accelerates
and enhances the elevation of rider 29 to a second rising portion 70d” that
extends upward from downchute bottom 70¢”, and to a second top 70e” of rising
portion 70d”; thereafter, rider 29 continues onto a third top of downchute
portion 702, Upon entering a third downchute portion 70b™, rider 29
encounters’ }?ownv_va_rd Accelerator 44 that accelerates (and eventually
enhances the elevation of )rider 29 to a third bottom of downchute portion 70¢™,
to a third rising portion 70d™ that extends upward from downchute bottom
70¢™, and to a third top 70e™ of rising portion 70d™. Upon entering a fourth
top of downchute portion 70a™, rider 29 encounters a Horizontal Accelerator
40b that accelerates (and eventually enhances the elevation of ) rider 29 to a
fourth downchute portion 70b™, a fourth bottom of downchute portion 70¢™, a
fourth rising portion 704" that extends upward from downchute bottom 70¢™”,
and a fourth top 70e™ of rising portion 70d™”, wherein rider 29 terminates his
ride in a conventional ending basin 78 and exits.

Water Source 22 provides high pressure water to Accelerators 42, 40a, 40b,
and 44 as well as a normal water flow to conventional start basin 72. The -
velocity of water that issues from each respective Accelerator 42, 40a, 40D, or
44 can be different depending upon the flow required to overcome friction,
transfer momentum and propel rider 29 to the top of a successive rise. Start
overflow and rider transient surge build up is eliminated by venting the slowed



et seq., (as shown in FIG 7A) rider 29 can nove from nodul e 21la to nodul e
21B to nodul e 21c, et seq. with corresponding i ncreasesiin acceleration
caused by the progressive increase in water velocity issued from each
subsequent nozzle 24a, 24b, 24c, et seq., until a desired nmaxi num
aoceleration is reached. It will be obvious to those versed in the art that
Upward Accel erator 42, as an i nproygnent thereto, can be connected at both
ends to conventional water attraction rides and to other enbodi ments of the
i nvention disclosed herein. Accordingly, it shoul d be apparent that the
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speed j et dewnwater with a sl ow speed ri der can be renoved t hrough proper
design of the riding surface and/or channel wall. In. addition, the Upward
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t hus, resoftiden29 to gfirat top 70e1®frsmg pérkion; H0d’n thereaftanadden®@r at or
revenue. . eontinues onto a second top of downchute portion 70a”, a second downchute

portion 70b”, and a second bottom of downchute portion 70c”. 'Upon entering a

second rising portion 70d” that extends upward from downchute bottom 70c”

rider 29 encounters an Upward Non-Accelerating Propulsor 49 that

stabilizes/equalizes rider 29 over a second top 70e” of rising portion 704”.

Thereafter, rider 29 continues onto a third top of downchute portion 708", and

a third downchute portion 70b™. Upon entering a third bottom of downchute

portion 70c™ rider 29 encounters a Horizontal Non-Accelerating Propulsor 46

which stabilizes/fequalizes rider 29 onto a third rising portion 70d™ that extends

upward from downchute bottom 70c™, and a third top 70e™ of rising portion

70d™; thereafter, rider 29 continues into a fourth top of downchute portion

70a™" and encounters a Downward Non-Accelerating Propulsor 52 which

stabilizes/equalizes rider 29 on a fourth downchute portion 70b™ and onward to

a fourth bottom of downchute portion 70¢™, a fourth rising portion 70d™ that

extends upward from downchute bottom 70¢™”, and a fourth top 70e™” of rising

portion 70d™ ; thereafter, rider 29 continues into a fifth top of downchute

portion 702", a fifth downchute portion 70b™” and a final bottom of down

chute portion 70¢™" which connects to ending basin 78 whereupon rider 25

exits.

Water Source 22 provides high pressure water to Accelerators 42a and 42b, and
Non-Accelerating Propulsors 49, 46 and 52, as well as a normal water flow to



- 34- It permts rider ascent to higher elevations without the requisite
cost of building stairs, wal kways, elevators, or other conveyance
structures or rmechanisns to such hi gher el evations. DESCRI PTI ON OF
DONNWARD ACCELERATOR  Turning now to FIG 8A, we see an illustration ofa
preferred embodi ment hereinafter referred to as a Downward Accel erator 44
conprised of one or nore nodul es 2la, 21b, and 21c, et seq. The extrene
ends 45a and 45b of the Downward Accel erator can be j oi ned to known wat er
attraction rides (e.g., a standardXMaterslide or flune ride) to serve as a
continuation thereof and as an |rrproverrent thereto. The extrene ends 45a
and 4b can al sq. be,j pi ned ¢ t o i nt he | e di scl osed
her ei n. A§°‘qu+f’é’falis?°r’ﬁ§? gg ‘?ﬁm 5%‘? ﬁﬁﬁ #%égglatures of
Downwar d sespective Non- Adcénzr@tmﬂ?mpplsors #8, 66.@1&62 c@nbéfdlﬁamtrmdul e2lis
at subst agepehditpaigéa %Wdivk&%hfé@tdfﬂth&ﬂz% quBBzd Hder 29 toithetgp oPaf ace 25
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low point reservoir to collect and facilitate re-pumping of vented water as well as
hold water on system shut-down.

Analogous to a roller coaster or a conventional flume ride, there are various
ramifications regarding the operation of Water Coaster 69 described herein,
including: the use of single or multi-passenger riding vehicles or boats that
allow the rider to get wet or stay dry; increasing the capacity of Water Coaster
69 to permit multiple riders; connecting Water Coaster 69 to other amusement
attractions; and enhancing Water Coaster 69 through the addition of special
light, sound and themeing effects. All such possibilities are subject to the
design, construction and operational guidelines as currently exist in the industry
and as expanded by the disclosures herein.

Accordingly, it is now apparent that Water Coaster 69 as envisioned by this
invention will permit a participant to ride & water atiraction that has the profile
and ride characteristics akin to a roller coaster. In addition, Water Coaster 69
has the following advantages:

* it allows a rider to experience within one ride the sight, sound, and sensation
of upward, downward and horizontal acceleration induced by high speed jets of
water. This experience is exciting for participant and observer. Furthermore,
the rider can gain speed for increased thrill and in set up for subsequent
conventional waterslide maneuvers, e.g., twists, turns, jumps, drops, finsale, etc.

_* it permits riders and vehicles to safely attain elevation recovery in excess of
that available under conventional gravity driven systems through the Elevation
Enhancement Process:



of the velocity of rider 29 in the predeterm ned direction of flow It
shoul d be noted that riding surface 26 subsequent to that portion cl osest
to nozzle 24 can gradually vary in incline so as to facilitate connection
to other enbodinents of the invention disclosed herein or to other known
water attraction rides. Fromthe description above, a nunber of advantages
of Downward Accel erator 44 becone evident: (a) The downwardly inclined
| ayout of the enbodi nent permts acceleration in a dowward direction in
excess of the acceleration due to the force of gravity. Such performance
enhances the traditional ride characteristics of conventional water ride
attractions. (b) The sight, sound;3%nd sensation of downward accel eration
i nduced by high speed jets of water inpacting a rider is athrilling
partici pant _and observer . ) - 35-
experi ence® itengenderprider safaty pad ponsistenay in ppdermpnce threnghthel thrill and
in set up StabilzdtiaouehEqealizetidn Predessyat er sl i de maneuvers, e.g., twists,
turns, junps, drops, finale, etc.

* jtincreases participant thrill by allowing ridex(s) to enjoy greater and more

rapid changes in angular momentum, and;

* it can, if desired create an endless loop.
Although the description above contains many specifications, these should not
be construed as limiting the scope.-of the invention but as merely providing
illustrations of some of the presently preferred embodiments of this invention.
For example, the module(s) which comprise the Horizontal, Upward, and
Downhill Accelerators or Propulsors can have multiple nozzles instead of one;
the Water Coaster can be shaped, proportioned and profiled substantially
different than i_llustrated, such as serpentine, circular, convoluted, helical,
parabolic, sinusoidal, ete.; the vehicles used within a water ride can have
wheels or be on a track; a rider can enter the flow of water at an angle other
than parallel to the line of flow; the flow of water could be cycled offfon at
appropriate times to take advantage of the spacing that occurs between riders
and effect a more efficient use of water flow.

Thus, the scope of the invention should be determined by the appended claims
and their legal equivalents, rather than by the examples given.



(c) Increased rider velocity due to acceleration by the invention wll
result in higher through-put capacity over a given period of tine,
OPERATI ON OF DOWMNWARD ACCELERATOR For purposes of operating Downward

Accel erator 44, it is assuned that a rider (or rider with vehicle) has
attained an initial start velocity in the conventional manner as known to
those skilled in the art. Upon achleV|ng this initial start velocity, rider

20 first enters Downward Accel erat 6P>24 at that enlds!!ﬂ&ét@f@slke%n t qnozzle
24 and noves along its length as shown in FIG 88 w 30
originatingyf wat er source 22, is already issui “Im 24 and
aperture 2 en rider 29 enters its flow Flow co and

adj ust abl e aperture 28 permts adjustnment to water flow velocity,

t hi ckness, I GLMIM: and pressure thus ensuring proper rider acceleration.
Since the velocity ofjet-water flow 30 is nobving at a rate greater than the
speed of the.entering rider 29, a transfer of nmonmentum from the higher
speed water to the | ower speed rider causes the rider to accel erate and
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rider 29 is in a) memammmmsmmmaam@mby venting
transi ent %%ﬁa&%&@%%%@ 4a.and 34b al ong channel walls 27a
and 27b; or erous Vﬁ‘%‘ ‘éyeﬁaﬁat %nc?]eﬁtp ted into rloa_hgg
surface 25. CI y ting fEPEam
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to module ¥ tcis adjpstab paty aksaid @l%!%ﬂ&?ﬂb?ﬁ%used
by the pr ogfmdldigcretmﬂm@ewamewat er veI ocity issued fr.omeach subsequent

nozzl e 24a, 24b I

reached. It w |11) %éfdo vh')eggﬁtow %%’Jgrv gﬁ%é Wa&éﬁﬁ%ﬁ

Accel er at ofo gmbrage said johjach\during residence of sazd ob,)ect in said discrete flow of
water, and to effect a change in velocity of said object so that the velocity of said
object approaches the velocity of said discrete flow of water.

2. The improvement as defined in Claim 1 wherein the velocity of water
generated by said means for moving said discrete flow of water is greater than
.the velocity of said object in the absence of said discrete flow of water.

3. The improvement as defined in Claim 1 wherein the velocxty of water’
generated by said means for moving said discrete flow of water is less than the
velocity of said object in the absence of said discrete flow of water,

4. The improvement as defined in Claim 1 wherein the velocity of water
generated by said means for moving said discrete flow of water is equal to the
velocity of said object in the absence of said discrete flow of water.

5. The improvement as defined in Claim 1 wherein said surface and said flow
controlling means are positioned substantially parallel to each other and
substantially horizontal and normal to the force of gravity.
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-36-_ thereto, can be connected at both ends to conventi onal water
attraction rides and to other enbodi nents of the invention disclosed
herein. Accordingly, it will be apparent that the Dovvnvvard Accel er at of

enbodi ment of this invention can be used in a wat & n tlo
augnent the force of gravity in the downward direct l t he
Downwar d Accel erator has the foll ow ng advant ages: vvard

i nclined | ayout permts accel erati on-%1 t he downward di rect ion in excess of
the force of gravity. Such performance can mnimze the linear distance
required in order to accelerate a participant to a desired velocity.

Reduct i ons ifa Teeimprtemenéas defisedio Cloim lrwebersin svidrarfacesndssaig fazduci ng

the amount Qbnfrlikg %&Merﬁqm&iéd%u&tﬁamﬁaﬂmwm eddi ffleratanyoci at ed

exper | ence A mgraééf?ﬁ’dg ﬂﬁgsr@é%%ﬁ?%wh Mi{ﬁm °?ﬁ9*§8%mwd
accel erati omndrmnewnagfsm@audpeemqlmedm nce is

exciting for partrcipant and observer. Furtherm)re the ri der can

7. The improvement as defined in Claim 1 wherein said surface 'and said flow
controlling means are positioned substantially parallel to each other atany
angle with said flow controlling means inclined d0wnwardly from the horizontal
and a portion of said surface inclined downwardly from the horizontal.

8. The improvement as defined in Claim 1 wheréin seiq flow controlling means
originates from a position along the length df said surface.’

9. The improvement as defined in Claim 1 wherein said flow contro]hng means
originates from any point along side said surface

10. The 1mprovement as defined in Claim 1 wherein said flow controlling
means originates from any point above said surface. -

11. The improvement as deﬁned in Claim 1 wherein said surface is conformed
to the shape of a water ride trough. ° - Y

12. The improvement as defined in Claim 1 wherein said discrete flow of water
1s moving in a direction that is substantially parallel to the predetermined
direction of motion of said object.

18. The improvement as defined in Claim 1 wherein said means for moving said
discrete flow of water includes a source of water under pressure with said flow
controlling means coupled to said source.

14. The improvement as defined in Claim 1 which further includes means for
venting at least a part of those portions of said discrete flow of water that move
at a velocity less than the velocity of said object.

15. The improvement as defined in Claim 14 wherein said means for venting
are located on said surface. -
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gain speed for increased thrill and in set up for subsequent conventi onal
wat er sl i de maneuvers, eg., twists, turns, junps, drops, finale, etc. * it
allows increases to rider velocity which results in higher participant

t hrough- put "and"ride capacity, thus, resulting in greater rider

satisfacti Oﬁusayﬂggtﬁg la@REr at or revenue. DESCRI PTI ON OF HORI ZONTAL,
UPWARD, AND CCELERATI NG PROPULSORS I n the context of a

wat er ridet s a riding_surface with dowward incline

fol | owed by ine with subsequent | eveling or down-curve of the

same riding surface, problens arise when a rider's kinetic energy at the
bottomof the rise is insufficient to overcone the forces of drag on a
riders travel fromthis bottomportion to the top of the upward incline. In
thi s situat 16nThe imptevemantas defked in Clainy 14 wher¢insaicseansifer verdpE i n

route to tharémeawaracﬁhtéia&hé%leezdﬂa@eagessatdah&s&tfawe bottom Conversely,
If the kinetic energy of the rid

-37- at the bottomof ariseis substantlalléﬂln excess of any_drag force
that the ri d@r-Areimproyement forf a siateds flumaewbich reseivies antabjeatdbengon and i f

the subsequgich object moves along said water ride flume on a layer of waterina
predetermined direction, said improvement comprising: |

a) means defining a primary center trough having sidewalls @d_l;_airing_
sufficient size and strength to accommodate water ride maneuvers thereon;

b) means defining two side venting troughs each having sidewalls with
said primary center trough positioned between said side venting troughs and
with side venting troughs axially aligned with said primary center trough;

¢) means for connecting together adjacent walls of said side venting
troughs and said primary center trough so that water which overflows said walls
of said primary center trough falls into said side venting troughs.

18 The improvement as defined in Claim 17 wherem said water ride flume is
positioned at an upward incline.

19. The im;i:‘-dv_ement as defined in Claim 17 wherein said side venting troughs
are positioned at such angle to allow said water which overflows therein to run
downhill to drain.

20. The improvement as defined in Claim 17 wherein said side venting troughs
are of at least sufficient size to accornmodate and drain said water which
overflows therein.

21. The improvement as defined in Claim 17 wherein said sidewalls of said
primary center troiigh and said connected adjacent sidewalls of said side venting
troughs are at 8 minimum height sufficient to separate water which moves in
eaid predetermined direction in said primary center trough from water which is
in said side venting troughs.

22. The improvement as defined in Claim 17 wherein said sidewalls of said
primary center trough and said connected adjacent sidewalls of said side venting
troughs are at a maximum height not to exceed that height which allows water

AR



flattening or down-curve occurs with a sufficiently short radius of arc,
then, the rider may attain an airborne trajectory that is potentially
unsafe. Since the forces of drag on water ride attractions are not always
constant, e. g ; changlng ride surface conditions, changing rider/vehicle

condi tions, dkelacedondi tions, etc., it is desirable in the

I nt er est of nsi st ency, capacity and fun, to introduce a
mechani smt h HMIM er stabilization as well as equalization of
differing r| lents of friction. The foll owi ng Non-accel erating

Propul sor Enbodi nents serve to accosgpl i sh these stated objectives. Simlar
to its "Accelerator” counterpart, Non-accel erating Propul sor enbodi nents
utilize nodule 21 format. Consequently, Non-accel erating Propul sor nodul es
can be cordédi isthitnoeeinigds saidl phedeteechined dimettiop osAidPrRREy Gentehere i s

i I'lustrat 15054 t ¥y, referred to as a Horizontal
Non- Accel g’?’é‘ Pﬁé%flgr@g%ﬁgsor 46. g%xétvreggg@gggié 47a and 47b of Hori zontal )
Non- Accel erati ng Propul sor 46 can be {0| ned to known water attraction rides
(e.g., a gBaMbarithpmvensht dedefinéd imGlaindl] whereio themsn-adipeantmallsobf t he
| nvent | 0ngiaSeao9emtih [E\ %&%rxm&mpgﬂm%uﬁmaw&ammgan

| nprovenent thegeto ri ntinuation path 48 is indicated by
corresponﬁY?fgsadéé’l‘?an and 48b with arrows pointing in the pre-
determ ned direction of notion. Four distinguishing features of Horizontal

Non- Accebgr gt ﬁ@%&ﬁ?ﬁs @ﬁﬁé&m Clalind e wWHeah! s hnﬁﬁ?' ceptéal

Non- Accel er at | r&f sequ=nt to t he, 2{# r| der 29; (2)
the ori entEou 1’ E'T

substantial ly nornal to the force of grawty W|th nozzle 24 and aperture 28

directi “9 !5‘5"3:.}b hi&‘ﬂt?&@ xaﬁh f xLé%lavaeQah' ébﬂtﬁé&féoice 25,
and at a] ortio n sur p05| ] ene to nozzl e
24 | ayi ng o1 ] rF&i‘ F’@ PEE‘”@faBF nj‘@% wat er

flow 30 t hdtyersofivester) said dovproverdentoonerisibga vel ocity equal to or |less
e Y B i e R e, 2,
will evenfi#8l Wﬁ?ﬁrrn 33}@%6@ thepediot ed that ridi ng
surface 25 subbkamedtis deﬁmh agideventing tughevith Bidyvaallsoddd/ withisaidn i ncli ne
along its phﬁ%%&&g}?io&‘?iok@ﬁ aldrglife ERANSEE VONGAS t: R et AN AIRA kfaSl the

venting trough axially aligned with said primary trough;

¢) means for connecting together the adjacent sidewalls of said side
venting trough and said primary trough so that water which overflows said
adjacent wall of said primary trough falls into said side venting trough.

26. The improvement as defined in Claim 25 wherein said side venting trough
is positioned at such angle to allow water which overflows therein to run
downhill to drain.

27. The improvement as defined in Claim 25 wherein said side venting trough
is of at least sufficient size to accommodate and drain said water which
overflows therein. '

28. The improvement as defined in Claim 25 wherein said adjacent sidewall of
said primary trough and said connected adjacent wall of said side venting
trough are at a minimum height sufficient to separate water which moves in
said predetermined direction in said primary trough from water which is in said
side venting trough.
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I nvention disclosed herein or to other known water attraction rides.

- 38- Tuning now to FIG 10, there Is illustrated a preferred enbodi nent
her ei naft er @ defi¥hs Been dUp rd Non-Accel erating Propul sor 49. The
extrene ends Upwar d Non- Accel erating Propul sor 49 can be
joined to kno ai@ I on rldes (e.g., a standard waterslide or
flume ride) or odi nent s the invention disclosed herein to

serve as a continuation thereof and as an i nprovenent thereto. A ride
continuation path 51 is indicated by corresponding dashed lines 5la and 51b

0 ARt @ Sai et el e
the |ocati (ﬂf"g‘f“ %ﬁfeﬂi ,&5{@ DA LOPREF *’W%y 9@‘3‘%5 FERMA0E o ¢ he
start of r Mmglﬂ@re 4123 ndxdomn &eightinot toizxtﬁaddnhat Nexgh&mlm‘lhra&bmsgwﬂbewpul sor
49 is at SUPBLARE ndt hYovi’:Eg M&BB‘}&&EH&%&H idettici 1:9?5.13 e;ﬁ. W

upwar fromthe

surface 25 t1 Qned c¢l,0s nozz 24 being I nc
hori zont al ,© éﬁg"‘ﬂ&% ga1g i H@r?‘ﬂ?@h'% directing jet-water flow 30

substantlally parallel to r|d| ng surface 25; (3) that jet-water flow 30

that issuesggr {iﬁ H&n%t’ﬂ%‘@éﬁn%ﬁ:ﬁ&ﬁizﬁ%@ih&%@haﬁd‘h&ﬁ- dehe
vel ocity of E Jnth mne .direct flow ouId be
not ed that &% ’r% %ﬂg?"abcﬂ? nozzI e

24 can gr acﬁuahglyamoﬁfsuﬂiwent hemhtab da?,;rl said bbjegt frompexd hnlgcnvﬁen said ha-e
connection éd?a&h*ﬂ%alls.

31. The improvement as defined in Claim 25 wherein said primary center
trough and said side venting trough are formed as an integral unit.

32. A method of improving a water ride, comprising the steps of:

a) providing a surface having sufficient size and strength to permit water
ride maneuvers thereon;

b) providing means for controllably directing a discrete flow of water over
said surface at an object which moves into said flow; and

- ¢) causing said discrete flow to move at at & predetermined velocity that

is adjustable in relation to the velocity of said object in the absence of said
discrete flow; and

d) causing said discrete flow to contact said object to effect a transfer of
momenturm that results in said object approaching said discrete flow velocity.

33. The method as defined in Claim 82 wherein the velocity of water of said
discrete flow is greater than the velocity of said object in the absence of said
discrete flow.

34. The method as defined in Claim 32 wherein the velocity of water of said
discrete flow is less than the velocity of said object in the absence of said discrete
flow. :

35. The method as defined in Claim 32 wherein the velocity of water of said
discrete flow is equal to the velocity of said object in the absence of said discrete
flow.

e
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enbodi mrents of the invention disclosed herein or to other known water

attraction rides. Turning nowto FIG 11, there is illustrated a preferred
enbodi ment hereinafter referred to as a Downward Non-Accel erating Propul sor
52. . The extrene ends 53a and 53b of Downward Non-Accel erating Propul sor 52

can be joimg@hgeg{dgmeimﬂzr fttraction rides (e.g., a standard waterslide

or flunme ri r enbodi nents of the invention disclosed herein to
serve as a '
continuatio

hereof and as an inprovenent thereto. A ride

ndi cat ed by8torrespondi ng dashed |ines 54a and 54b
with arrows pointing in the pre- determ ned direction of notion. Four
di stingui shing features of Downward Non- Accel erating Propul sor-52 are: (1)
the | ocation of Downward Non-Accelerating Propul sor 52 is subsequent to the
start of r36eThegmethod asdebped dmClaimA2 oy mmé@uﬁ@ﬁe;&eée%f §9an :
P_rgpul sor &htidlling @ebsd peditished subsiantinhly gardlldlitoeadh bﬂ_aetrrnlm_d pgrg I on ofdI -
riding sur 5 - e ng i nclined downwardly
fromthe h%@%%ﬁ?ﬁfﬁg%%%ﬁg@mg&%%?ueroer?ézl.gglg#'r ecting jet-water flow
30 substantially-parallel to riding surface 25; (3) that jet-water flow 30
tggt i tsﬁ u&e'{l;] Tﬁéfhlilﬂh_édti s a];éﬁﬁj@%ﬁs (%éin;ﬁ%?ﬁéibiﬂ’sﬁ?%ﬁffab@ a0d sadd fow -
- 39- an_the.uel oci of rider )| rede n i 0 ow,
and (4) th%qqliéf’%g’ngﬁ% %eep%ﬁg%ﬁ%‘mféﬁ? g?@’ﬁ%ﬁﬂ]ﬁgg)? £ ggﬁgﬁ%ge{fs tQo nozzle
24 will evangleavitlysaid flow controlling means inclined upwardly from the horizontal

and a portion of said surface inclined upwardly from the horizontal.

38. The method as defined in Claim 32 wherein said surface and said flow
controlling means are positioned substantially parallel to each other at any
angle with said flow controlling mesans inclined downwardly from the horizontal
and a portion of said surface inclined downwardly from the horizontal.

89. The method as defined in Claixﬁ 32 wherein said flow controlling rneans
originates from a position along the length of said surface.

40. The method as defined in Claim 32 wherein said flow controlling means
originates from any point along side said surface.

41. The method as defined in Claim 32 wherein said flow controlling means
originates from any point above said surface.

42. The method as defined in Claim 32 wherein said surface is conformed to the
shape of a water ride trough.

43. The method as defined in Claim 32 wherein said discrete flow is moving in a
direction that is substantially parallel to the predetermined direction of motion
of said object.

44. The method as defined in Claim 32 wherein said means for moving said

discrete flow of water includes a source of water under pressure with said flow
controlling means coupled to said source.

_,_,___._——————-——‘_‘-
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curve to an upward incline. It should be noted that riding surface 25
subbsequent to its upward curvature can gradually vary inincline along its
| ength so as to facilitate connection to other enbodi nents of the invention

di scl osed herein or to other known water attraction rides. Fromthe ™

description above, a nunber of advantages of the Hdhis Simethe BechR and
Downwar d Non- Accel erating Propul sors becone evi dent tion of
additional water flowto the riding surface acts to der who
eventual ly noves in an uphill direction. Furthernore, under <Ci t ances
where rider/vehicle coefficients of*friction vary the injection of
additional water floww |l tend to equalize the performance standard for a

broader spectrum of riders/vehicles that eyentyal lf’g r\T:B\]ée i n.gn upward
di recti on45. @Wﬁmﬁ@@i‘!ﬁﬂ%ﬁwﬁa‘ﬁ(ﬁ%ﬁh&“gﬁ egAncludes provy tering an
i nj ected fdeawsdbr varting atlaast Brpart bfthosa pbritensefisaih discbeterflosy thadper i ence.

F“rthermﬁfwetﬁ%\rfélgﬁﬁyfﬁgtﬁmgﬁé.%l?g’%%f?ﬁaiogz?%@. for safety and in set up

for subsequent convent’l onal waters € naneuv e.g., twists, turns,
junps, drops, finale, etc. (c) Increased rider stabilization and
coeffi ci ed6. Thefmethddors defined inClaim 45 wherein spistimednsdorevertingwren | |

resul t i mbehesn baOMUERsduUt capacity over a given period of tine due to
elimnation of aberrant rider performance. H gher through-put capacity

results in higher participant satisfaction and increased revenue for ride

oper at or s47. ThebRatHodasFefingd AWIAlN 45 Rharin sald mbansnrreniing are
2nd Downit g o r D e diter B ROREF o€ ot ARBE G "D " % hat a1 der (o)
(or rider(s) and vehicle) :

48. A method of improving a water ride having a starting position which water

ride has a riding surface with a downchute portion immediately followed by a

rising portion which riding surface is suitable for water ride maneuvers by a

user, comprising the steps of: . )

a) introducing a discrete flow of water onto said riding surface at a
position downstream of said starting position;

b) providing means for controllably directing said discrete flow of water;

and

¢) causing said discrete flow of water to contact said user when
maneuvering on said riding surface to effect a transfer of momentum that
results in said user approaching the velocity of said discrete flow of water.

49. The method as defined in Claim 48 wherein the velocity of said discrete flow
of water is greater than the velocity of said user at said position downstream of
said starting pesition.

50. The method as defined in Claim 48 wherein the velocity of said discrete flow
of water is less than the velocity of said user at said position downstream of said
starting position.

51. The method as defined in Claim 48 wherein the velocity of said discrete flow
of water is equal to the velocity of said user at said said position downstream of
said starting position.

-
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has attained an initial start velocity in the conventional manner as known
to those skilled in the art.

- 40- FIG 9 illustrates Horizontal Non-Accel erating Propul sor 46 in
operation, with rider 29 first entering the nodule at that end which is
nearest nozzle 24, noving along its | engtép- and eventually rising in

el evation as indicated by dashed path 48b. FIG 10 illustrates Upward

Non- Accel erating Propul sor 49 in operation with rider 29 first entering
the nodule at that end which is neareg gqg e 24, nmoving along its length,
and continuing a rise in elevation as Indi cated by dashed path 51b. FIG
11 illustrates Downward Non-Accelerating 52 in operation, with rider 29
first entering the nDduIe at that end mhlch is nearest nozzl e 24, noving
along its | ength, N\ (RIB) ROPUMSIEE dVEakSd by dashed
path 54b. For all three Propulsor enbodlnents jet- water flow 30 is

al ready issuing from

A method and apparatus for controilably injecting, subsequent to the start
of a water ride, a high velocity water flow (30) over the water ride surface
(25). A rider (29) (or vehicle) that rides into such injected flow (30), as a
result of_ water-to-rider momentum transfer, either be accelerated, matched, or
decelerated in a downhill, horizontal or uphill straight or curvilinear direction
by such injected flow (30). Flow emitting nozzles (24) can be either positioned
above, along side, or from any position along the length of the water ride

surface (25).

Fig. 1C



nozz|l e 24 when rider 29 enters its flow The velocity of jet-water flow 30
originating fromwater source 22, is noving at a rate equal to or less than
the speed of the entering rider 29. If rider 29 is noving at a velocity in
excess of jet- water flow 30, a transfer of monmentum fromthe | ower speed
water to the higher speed rider causesqthe yider to de-accelerate and
approach the speed of the slower noving water. Flow control valve 23 and
adj ust abl e aperture 28 permts adjustnent to water fl vel ocity,

t hi ckness, width, and pressure th@D-ensuri iRFsproper er stabilization and
coefficient of £¢i X4on equé zatibn. During the prhcess of transferred
moment um or durijng rtde start-up a 3

previougly desgribed, a small transient

surge my bui[d} Tra@s[enﬂgsurqe chn _be mnijm zed (if desired) by allow ng
excess build-up to flegwpover—amd—qif the sides of the ridjng surface 25. If
the transient uiffds WiThin nel, this build up can either be

elimnated by 49 fhe_transient sur
si des and bottom channel _or bySway of Double Flung or Triple Flune,
all as previously desc | | be obvious to those Fkilled in the art
that the Horizontal{, Upward, and Downward Non-Accel erating Ppopul $sors can
be coénnected at bg?? ends to known water attraction rides as Eio uénuation

rough porous yents along the

thereof, and as a nprovenent thereto. Furthernore, the ext egqlgwn
al so be joined to other enbodi nents of the invention disclose ereim?®
-41- .
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Accordingly, it should now be apparent that the Horizontal, Upward, and
Downwar d Non- Accel erating Propul sor enbodi nents of this invention can be
used in a water ride attraction to stabilize and equalize a w de range of
rider/vehicles that have varying coefficients of friction. It should also
be noted, that the transient surge that results fromthe inpact of a higher
speed rider with a | ower speed jet-water flow can be renoved through proper
design of the riding surface and/or channel wall. In addition; the

Hori zontal , Upward, and Downward Non- Accel erating Propul sors have the
foll owi ng advantages: [err] it allows a rider to experience the ‘sight,
sound, and sensation of encountering an injected flow of water. This
experience is a thrilling for participant and observer alike. Furthernore,
it permts arider to stabilize 2%§h£§§ition for safety and in set up for
subsequent conventional waterslide’ euvers, e.g., twists, turns, junps,
drops, finale, etc. [J[err] it allows increased rider stabilization and
coefficient of friction equalization due to injected water flows which
result in higher through-put capacity over a given period of tinme due to
elimnation of aberrant rider performance, thus, resulting in greater rider
sati sfacti on and enhanced operator revenue. DESCRI PTI ON AND OPERATI ON OF
THE STABI LI ZATI ON EQUALI ZATI ON PROCESS To understand the function and
solutions offered by the Stabi.lization/Equalization Process, one first
needs to understand a context in which the process can arise. FIG 12
illustrates a representative section profile of the prior art in water
anusenent rides wherein partial altitude recovery occurs but the

St abi l'i zati on/ Equal i 2t i on cess is not enployed. Rider 29
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(wth or without vehicle) enters a conventional start basin 55 and
comences a descent in the conventional (gravity only) manner on the prior
art attraction surface 56. Attraction surface 56 although continuous, may
be sectionalized for the purposes of description into a top of downchute
portion 56a, a downchute portion 56b, a bottom of downchute portion 56c, a
rising portion 56d that extends upward fromthe downchute bottom 56¢, and a
top 56e of the rising -42-
portion 56d. G ven a conventional water ¥i/dd7start, a certain average

vel ocity of rider 29 at the top of downchute porgion 56a, and a certain
aver age | oss of energy due to the f odes of dr associated with rider 29

sliding through portions 56a, 56b, 56f, and 564, it will be observed that
rider 29 will follow a preferred trajpctory 57 as indicated in FIG 12 by
a solid arrow | ine, \Were top of downchute
portion 56a is grgater dr—the —aver pl anned for i m design, and/or,

| oss of energy d flhe {f orces of QA ciated with rider 29 sliding
t hrough portions p6a, b,}] 56e—ahd 56dc Ss than avérage, rider 29
woul d foll ow an rbor ne\yr Or show in FIG 12 by the dashed
l'ine. Conversely, where p of downchute
portion 56a is | ess than the average pl anned for i si.gn, and/or, | oss
of energy due to the forces of drag soci at ed wi sliding

through portions 56a, 56b, 56c, and &89 is great erTORaNIEVWEr age, rider 29
would follow a failed trajectory 59 as ' :

2’]‘1q /Z’ :
‘=-L .

FIG 3B
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showin FIG 12 by the dotted arrow |line. Ri der instability, or unequal
coefficients of friction for a broad spectrum of differing riders or ride
conditions will inevitably lead to delays in rider dispatch due to rider
inabtlity to successfully traverse the uphill altitude recovery section

as typified by failed trajectory 59. Furthernore, such instability or

i nequal ity may lead to rider injury in the event the curve of the uphil
altitude recovery section enables a high yelgcity rider to follow the

path of airborne trajectory 8, or in the event a second rider sliding
al ong downchute portion 56b should collide wth a prior failed trectory
rider at bottom of downchute portion 56c. Consequently, it is desired for

pur poses of ride safety, consistency, capacity and fun to introduce
injected flows of water subsequent to a riders start to stabilize a
rider, or equalize differing riders coefficients of friction during rider
travel fromtop of downchute portion 56a through to top 56e and beyond as

typified by preferred trajectory 57. The Stabilization/Equalization
Process, whereby such additional injections of wat er may safely be
introduced, is illustrated in FIG 13. FIG 13 shows a simlar ride

profile to FIG 12, however, the FIG 13 water anusenent ride section
profile indicates potential |ocations for Downward Non-Accel erati ng

Propul sor 52, Horizontal Non-Accel erating Propul sor 46, and Upward Non-
Accel erating Propul sor 49 thus enabling the Stabilization/Equalization

Pr ocess.
T’e 21F
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The Stabilization/Equalization Process is conprised of properly |ocating
and activating at |east one or nore of the Propul sors 52, 46, or 49 al ong
an appropriately configured attraction surface 60 at a point just prior to
top 60e; and passing rider 29 through one or nore of the injected water

fl ows generated by Propul sors 52, 46, or 49 in route fromtop of downchute
portion 60a to top 60e; and causing the injected water to have a velocity’
equal to or less than the velocity of the rider 29; and causing suf fici ent
amounts of injected water to remain in contact with rider 29 during the
course of travel fromtop of downchute portion 60a to top 60e, such flow ng
wat er acting to stabilize rider 29 and equalize the coefficients of
friction for a broad spectrumof ride variables, e.g., ride surface,
vehicle surface, water flow consisterRcy, oryder bathing attire, rider skil

or lack thereof, etc. Accordingly, i 'sgoZId be apparent that the

Stabi lization/Equalization Process as envisioned by this invention can be
used in a water ride attraction to allow participants to consistently enjoy
altitude recovery in a manner that is superior to recovery absent injected
flows of water. Furthernore, once the destination elevation is achieved a
dlavel to other downhil

partici pant can_ use regaidéﬁontential energy t
' I

rides in the co nne ower e by one of the other
enbodi nents as her ej n. DESCRI BTI ON AND OPERATI ON OF THE
ELEVATI ON ENHANCEME SS T¢ undgrstand ¥he function and sol utions
offered by the E

ni. fProcess. one first needs to understand

a context in whi
profil e of wat
El evati on ol

ates a section
eryf occurs but the
with or w thout

vehicle) enters f

———

/
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in the conventional “(gravity only) manner on attraction surface 62.
Attriction surface 62 although continuous, may be sectionalized for the .
pur poses of description into a top of downchute portion 62a, a downchute |
portton 62b, a bottom of downchute portion 62c, a rising portion 62d that ’
extends upward from downchute bottom 62c, and a top 62e of rising portion
62d. G ven a conventional water ride start, a certain average velocity of
rider 29 at the top of -44-
downchute portion 62a, and a certain avéi dg27l oss of energy due to the
forces of drag associated with rider 29 sliding through portions 62a, 62b,
62c, and 62d, it wll be observed that rider 29 wll follow an unai ded
trajectory 63 as shown in FIG 14 by dotted the |ine, whereupon, rider 29
wi Il reach an unai ded zenith 64. Absent any other outside influence, the
maxi mum recovery of el eudfd on as indicated by unaided zenith 64 wll always
be I ess than the starting]elevation as indicated by start basin 61 due to
the aforenentioned drag fprces. This is~gssignificant [imtation that is
intrinsic to conventionaljwater rides. 2 Sequently, if the profile of
attraction surface 62 uhs} al telsd by eLtending rising portion 62d and
raising top 62e as ipAdi cat gd_by~Q Jagghed extension of rising portion 62d
and a raised top 628", ridef 29 :q‘d still be limted to the recovery

el evation as indi¢gated By an unaiggiEgnith 64'. In order for rider 29 to
overcone thigljnftatibf on recove eh»at i on and to reach raised top
62e', addit‘io-‘_—‘.L gﬁéygx need be i nt\dducethq offset the energy |ost due to
the forces of Y ;
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drag. An El evation Emhancenent Process, whereby such additional energy may
safely be introduced by way of Horizontal, Upward or Downward Accel erators, :

is illustrated in FIG 15. The El evati on Enhancenent Process as depicted
in FEG 15, is conprised of properly locating and activating at | east one
or nore of the Accelerators, i.e., Dowward Accel erator 44, or Horizontal

Accel erator 40, or Upward Accel erator 42, along an appropriately configured
attraction surface 65 at a pointjust prior to the elevation of unaided
zenith 64'; and rider 29 passing through zgp bei ng accel erated by one or
more of the high speed jet-water flows ge r &t éd by Accel erators 44, 40, or
42 in route fromtop of downchute portion 65a to top 65e; and rider 29
receiving a transfer of nonmentum (additional kinetic energy) fromthe

i ssuing high speed water flow(s) that is at a mninum sufficient to propel
rider 29 to the top 62e and achi eve zenith 66. Accordingly, it wll be
apparent that the El evati on Enhancenent Process as envisioned by this

i nvention can be used in a water ride attraction to raise the destination
el evation of water attraction participants in excess of that which can be
achieved fromgravity alone. Furthernore, once this destination elevation
is achieved a participant can use regai ned or newy gai ned potential energy

to travel to other downhill rides, or be powered by yet another Accel erator
to additional heights or to greater speeds, or just exit the ride at
substantially the - 45-

-29 25 l
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sane_ el evation as started. In addition, the El evati on Enhancenent Process
has the foll owi ng advantages: (1) The El evati on Enhancenent Process
permts riders and vehicles to safely attain heights in excess of those
avai tabl e under .conventional gravity driven systens. (2) Increased :
participant thrill by allowng rider(s) to enjoy greater and nore rapid °*
changes in angular nonentum (3) Extended ride |ength. DESCRI PTI ON OF
WATER COASTER The Water Coaster enbodi nent conbi nes existing water slide
and water ride attraction technology with new technol ogy discl osed by the
Hori zontal Accel erator, Upward Accel erator, Downward Accel erator, Downward
Non- Accel erating Propul sor, Horiz Bat 2bn Accel erating Propul sor, Upward
Non- Accel erating Propul sor, the Sfa ation/ Equal i zati on Process, and

t he El evati on Enhancenent Process. To avoid cluttered draw ngs and

facilitate a witten description thaga&zbnnre easi understood t wo
drawi ngs of the Water Coaster are in d herein. IG. 16 hlghllghts
Accel erator technol ogy and t evat ijon Enhancengnt Process as
incorporated into a Water Co 69a,{ and FIG X7 highlights Propul sor

a Water Coaster 69b urning o FIG er Coaster 69b commences
with a conv zhonal rt basijn 72 f by an attraction surface 70
made of sui fe material, fo _ i npregnated fibergl ass,

concrete, guite, sefled wood] vi [ [
be nmade intofsegnentp and j oi

l

t echnol ogy and -t he E?ignli zat ifon/ Equalfi zati on £Yocess as incorporated into

FIGURE 5C



j
appropriate water-ti.ght seals in end to end relation. Attraction surface 7?
is supported by suitable structural supports 71, for exanple, wood, netal
fi berglass, cable, earth, concrete or the like. Attraction surface 70
al t heugh conti nuous, may be sectionalized for the purposes of description
into a first horizontal top of a downchut-g P(&rtll on 70a' to which
conventional start basin 72 - 46-
is connected, a first downchute portion 70b', a first bottom of downchute
portion 70c', a first rising portion 70d" that extends upward fromthe

downchut e bottog;Z?cLﬁ_aﬂngdrirst top 70'e of rising portion 70d;

H

thereafter, att ion surfa¢gg}70 continues into a second top of downchute

portion 70a, a second downc ¢ portion 786 ba second bottom of downchute

portion 70c", a second risi porti on 70dy that extends upward from5]7p7

downchut e bottom 70c", and/g sgpcond top £Oe" of rising portion 70d";

thereafter, attraction surffiacef 70 cont jhues nto a third top of do hut e

portion 70a", a third dowhghutf portidn 7:"? a third bottomof d chute
hat

portion 70c'", a third ryging portigh 70d ﬁjendﬁaﬂﬁmgﬂ;ijo
ghd a tNird top/70e"’ rigsi ng pprt Y09y;

downchut e bottom 70c"", ‘
thereafter, Zé ction Sprface 70" e ues |nto affourth top pf dpvwmpchut e
portion 70a"" ur t i /downchut e porti o _f0b"", alfourth bottjom gf

a fourthr 5;79 portion 7Gd" that exfends/upward

downchut e portlon 70TY
~~.and affouft }ﬂa/?O e'W otrilsi ng porfifon

O

from downchute bottom 7
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70d"" which connects to ending basin 73 in an area adjacent start basin 72 .
and the first top of downchute portion 70a'. Upward Accelerator 42 is

| ocated in and nade a part of attraction surface 70 at first rising portion
70d' -that extends upward fromthe downchute bottom 70c'; Hori zontal

Accel erator 40a is located in and nade a,pant gf attraction surface 70 at
the second bottom of the downchute porti%gﬁéd% Downward Accel erator 44 is
| ocated and made a part of attragtion surface 70 at third downchute portion
70b"'; and Horizontal Accelerafgi 40b is loepted in and nade a part of
attraction surface 70 at the ffolfth top of AL chute portion 70a"".
Structural supports 71 provide/feundation fOr "Water Coaster 69a. Water
Source 22 provides high presgyrefwater to Accel erators 40, 42, and 44 as
well as a normal water flow/tO cpnventi-ongl start basin 72. 3&2 overfl ow
and rider transient surge biyld up is elijfmnated bnzggnting t% | owed
wat er over the outside edgg fof ti riding surface; G througlf openi hgs

al ong the bottom and sided pf the Chaamghk; or by Trfple Flunkg or Dgyfl e
Flume all as previously degcribed. A surge<tank 74facts as A | ow pofnt
reservoir to collect andfffacilitate rg-punpi ng~e ented water as/yelll as
hol d water on system sh down. Turning to-FIG ~q_\Valer Coagtfer 69b
commences with a convenfifonal start pasin 72 folfowed by /a\{irst/ fopjof a

downchute portion 70a' f/a first do ch;]e
Seb /

31k
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-47-_ portion 70b', a first bottom of downchute portion 70c', a first ;
rising portion 70d" that extends upward from downchute bottom 70c', and a
first top 70e' of the rising portion 70d'; thereafter, attraction surface
70 coentinues onto a second top of downchute portion 70a", a second

downchut e_portion 70b" a second botton1?f downchut e portlon 70c", a second
rising portion 70d" that extends upward f oh2ddwnchut e botton170c" and a
second top 70e" of rising porryon 70d"; thereafter, attraction surface 70

continues into a third top of Mlownchute portion 70a"', a third downchute
portion 70b", a third bottom 6t downchute portion 70c"', a third rising
portion 70d"" that extends Aipward from downchute bottom 70c"', and a third
top 70e"" of rising portiop/f70d"'; thereafter, attraction surface 70
continues into a fourth tgpy off downchute portlon 70a"", a fourth downchute
portion 70b"", a fourth hoftork of downchute rtion 70c"", a fourth rising
portion 70d"" that = gsn:- upward from do te bottom 70c"", and a fourth
top 70e"" of risinyp on 70! ; thereaftgr, attraction surface 70

continues into a fif{h
portion 70b""" and & f
connects to endi ng bhp

bp of do Rutt-e porfion 70a"", a fifth dow
dal botton10Vtr1 d¢wn chute portion 70c""
n 73 in an ea pelfow~sfart basin 72. Twg

Accel erators 42a andl{/42b are locaté¢d i g ahd made™apart_of attra

surface 70 at first gysing portio Upwar d Non- AfceNer at i ng Pr opul sor
49 is located in anflyrade a part j?tr ction surfaqe 7 gcgnd fri sing
portion 70d"; Hori gyt al Non- Acce€l er g Propul sor 46 i ip and
made a part of attfAgtion surfaqe 70 atf the third b tto e
portion 70c"'; Do drd Non- Accgl erati fig Propul sor t£d ahd nade a
part of attracti grf surface 70 t four h downchut e bt ruct ur al
supports 71 provifde foundatlo Coast er

provi des high pf¢ssurg water to Acce erators 42a and 42D,




and Non- Accel erating Propul sors 49, 46 and 52, as well

as a normal water

flow to conventional start basin 72. Start overflow and rider transient
surge build up is elimnated by venting the sl owed water over the outside

edge-of the riding surface;

of the channel;

descri bed. A surge tank 74 acts as a | ow poi nt

or through openings along the bottom and si des

or by Triple Flume of Double Flune all
reservoir to collect and

as previously

facilitate re-punping of vented water a$ 21§ As hold water on system

shut - down.
the traditiona

Accel erators or
ride surface and profile;
connecting the start and

roller coastg
the | ayout and design of thg
reconfiguring ride surface prfojil e;
and angle of the ride surfg
Propul sor g

‘.;

er

there are numerous possibilit
Coaster as illustrated herein including
reconfiguring the length, w dth, height

-48- Anal ogous to

i es regarding

e; freposi tioning and reconbi nati on of
as functionally adjusted to the newly configured

epositioning the start
d tv forma conti nuous

endi ng basi ns;
oop; permtting the use

of riding vehicles and tiplQ riders; connecting to other rides

orattractions; and addihg' specrakl jebt, sound ghd theneing effecfg} A
such possibilities are bj ect to thefdssi gn, cofistructi on and opg¢rmaji onal
gui del i nes as c%é{en; exist in the indos apd as limted or gxpanded by

\

t he di scl osures
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From t he description above, a nunber of advantages of the Water Coaster
becones evident: (1) The physical profile of "gravity only" water ride
attractions is no longer limted by functional necessity to a gradual
decltne fromthe top of the attraction to its bottom Rather, through

conbi nati on of the Downward, Horizontal, or Upward Accel erators or

Propul sors with the conventional waterride attraction, and through
utilization of the Elevation Recovery and Stabilization/Equalization
Processes, the Water Coaster permts a functional physical profile that is
akin to a standard roller coaster &&ﬁi&&pﬁbleégléétﬁ , s, overs,
unders, twists, loops and rolls associated thar E?E?zﬁf ngth of ride
is no |longer dependent upon starting elevation. (2) Ride profile elevation
changes can exceed the initial start height. (3) nection of the start
and end points can provide an "endl ess | oop" ridey/#®r connection can be to
another attracti gd7K (4) The ride, start basin an¢g/the ride end basin can be
adj acent or connectted at substa&bﬁg&ﬂ.‘ly t he sane fl evation; or the end basin
can be at a highér elevation thap the start.

I - 2L
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ot LT

N

FIGURE 5I



-49-  (5) Multiple riders, riding vehicles, and special effects can be
accommodat ed; OPERATI ON OF WATER COASTER Refering to Fig. 16, with

wat er source 22 in operation, rider 29 (with or without vehicle) enters the
start basin 72 and commences a descent in the conventional manner over the
top of downchute portion 70a' and thereafter to a first downchute portion
70b', and a first bottom of downchute portion 70c'. Upon entering a first
rising portion 70d" that extends upmard'4nbﬁlﬁownchute bottom 70c', rider
29 encounters an Upward Accel erator 42 that accel erates and enhances the

el evation of rider 29 to a first top 70e' of rising portion 70d';.
thereafter, rider 29 continues onto a second top of downchute portion 70a',
and a second downchut e por Epn‘ggp". Upon entering a sq§§hd bot t om of
downchute portion 70c", riger 29 encounters a Hori zont Accel erator 40a

t hat accel erates and enhanges t/we el evation of rider to a second rising

portion 70d" that extends §ipwarfd from downchute bott 70c", and to a
t d"; i der 29 continues onto

g a third downchute

second top 7A0e” of rrsrmgport
athird top1 o Qi
portion 70b" : :
(and event ud ahs 3 % 9 to a third bottom of
downchut e pqrTi 0 2 } t hat extends-
upward fromjdownghute botto Oe"' of rising
portion 70d’ Ubon _entering tion 70a'",. rider
29 encountefs a fori zontal AcC (and eventual ly
enhances thg el gvatiop of ) ride rtion 70b"", a
fourth bottpm of domnphute porti

D
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fourth rising portion 70d"' that extends upward from downchute bottom
70c"", and a fourth top 70e"" of rising portion 70d"", wherein rider 29
termnates his ride in a conventional ending basin 73 and exits. Water
Souree 22 provides high pressure water to Accelerators 42, 40a, 40b, and 44
as well as a normal water flow to conventional start basin 72. The velqcity
of water that issues fromeach respective Accel erator 42, 40a, 40b, or 44
can be different dependi upon the flow required to overcone friction,
transfer nonmentum anc[ propel rider 29 to e top of a successive rise.

Start overfl @9and rijder transient surge bui up is elimngted by venting
the sl owed - 50- aée/eri(/er t he
out si de edge of the {iding surface; ough opspi ngs al ong the bottom
and sides of the chathnel: or by ¥iple Flu le Eragre al |l as

previ ously described. A surge #ank f reservoir to
collect and facilitate re- pué@ﬂhg of ven as hold water on
system shut- down. _ Turning to the variati Cog? er as
depicted in FIG - 17 @ thRFatBi source 22 i n\opergtion, \Lidei~29 (with or

wi t hout vehicle) enters the start basin 72 and a_desient in the
conventional manner over a top of downgctute pyr
a first downchute portion 70b', and a ¢

[ 1

l
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first bottom of downchute portion 70c'. Upon entering a first rising
portion 70d'" that extends upward from downchute bottom 70c', rider 29
encounters two Upward Accel erators 42a and 42b that accel erates and
enhances the elevation of rider 29 to a first top 70e" of rising portion
70d'; thereafter, rider 29 continues onto a second top of downchute portion
70a", a second downchute portion 70b", and a second bottom of downchute
portion 70c". Upon entering a second ri-sing portion 70d" that extends
upward from downchute bottom 70c" r'% 29 encounters an Upward

Non- Accel erating Propul sor 49 that i $i2 VZes/equallzes rider 29 over a
second top 70e" of rising portion 70d". Thereafter, rider 29 continues onto
a third top of downchute portion 70a", and a third downchute portion 70b"".
Upon entering a third bottom of downchute portion 70c"" rider 29 encounters
a Horizontal Non-Accel erating Propul sor 46 which stabilizes/equalizes rider
29 onto a third rising portion 70d"' that ext ends upward from downchute
bottom 70c"', and a‘'third top 7 ' rising portion 70d"'; thereafter,
rider 29 continues into a fourth {oj ?ﬁ downchute portion 70a"" and
encounters a Do rd Non- | er

Pro-3 sor 52 which
stabil i zes/ equal %e3 ri der on chutez orti ol #ob" " and4- «
onward to a fourth, bottom of down

hu e ortfi on 70c" a folirth rising
portion 70d"" that\extends bupward ¥rpm Yowjchute bog ton170 """, amgha fouprth .
top 70e"" of rising portionf70d"";¥therQafter, ridgr 29 copti nueg1nto
fifth top of downchffFe~poron=Foa= R h_dowdchute portion ¥Ob"" ahd a
final bottom of down chute oort|on 700" jwhi ch connecCfs TO e
wher eupon rid .—:ﬁam____——‘ S/ *--\.;.',. ,row ' rgssure
to Accel er at KX Przaand #2p=3 N/ ) =

as well as a norjmal water .4pn == W
a
24q o % 24
FIGURE GA
HORIZONTAL ACELERATOR
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conventional start basin 72. The velocity of water that issues from each
respective Non-Accel erating Propul sors 49, 46, and 52 can be different
dependi ng upon the flow required to stabilize/equalize rider 29 to the top
of a-successive rise. Start overflow and rider transient surge build up is
elininated by venting the sl owed water over the outside edge of thé riding
surface; or through openings along the bottom and sides of the channel; or
by way of Triple Flune or Double Flune all as previously described. A surge
tank 74 acts as a |l ow point reservoir to collect and facilitate re-punping
of vented water as well as hold matezépp,zé;ten1shut-domn. Anal ogous to a
roller coaster or a conventional flu i g, theﬂ%Zare vari ous

ram fications regarding the operation of Water ast erzp descz’%ed her ei n,
i ncluding: the use of single or nmulti-passenger ridingive icle r boats

that allow the rider to get wet or stayf@gy; intreasing the cap of
Water Coaster 69 to pgrmit nultiple r{ﬁers; necting 03

ot her anusementgZyg t r a€f fons; and enhanfing
addi tion of spegial light, Sgyund and thenei
possibilitieg.af e subjlect tq the deghgn.
gui del i nes a4 i LB

di scl osur e4h
as envisiont

attraction
coaster.

.
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[err] it allows a rider to experience within one ride the sight, sound, and
sensati on of upward, downward and horizontal acceleration induced by hlgh
speed jets of water. This experience is exciting for participant and i
obsefver. Furthernore, the rider can gain speed for increased thrill and in
set up for subsequent conventional waterslide maneuvers, e.g., tw sts,
turns, junps, drops, finale, etc. [err] it permts riders and vehicles to
safely attain elevation recovery in excess of that avail abl e under

conventi onal graV|ty driven systens through the El evati on Enhancenent
Process, -52- [err] it
engenders rider safety and consistency in performance through the
Stabilization and Equalization Process. [err] it increases participant
thrill by allowing rider(s) to enoy greater and nore rapid changes in
angul ar nonentum and; J[err] it canqiiy sired create an endl ess | oop.

Al t hough the dqgéﬁiption ab%NS contains nany specifications, these should
not

24—\a ., ’ 20 29 2L
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be construed as |imting the scope of the invention but as merely providing
illustrations of sone of the presently preferred enbodinents of this
i nvention. For exanple, the nodul e(s) which conprise the Horizontal,

Upward, and Downhill Accelerators or Propul sors can have nultiple nozzles
i nstead of one; the Water Coaster can be shaped, proportioned and profiled
substantially different than illustrated, such as serpentine, circular,

convol uted, helical, parabolic, sinusoidal, etc.; the vehicles used within
a water ride can have wheels or be on a track; a rider can enter the flow
of water at an angle other than parallel to the line of flow, the flow of
wat er could be cycled off/on at appropriate tinmes to take advantage of the
spaci ng that occurs between riders aqd effect a nore efficient use of water
flow Thus, the scope of the inventitdh/shdul d be deternined by the
appended clains and their |egal equivalents, rather than by the exanples

gi ven. | CLAIM 1. A water slide for amusenent parks, water
parks, and the like, wherein a user travels uphill and downhill al ong
said slide, said slide conpri si ng:
L]
29 W
4%
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an elongate narrow ride surface adapted to receive and support said

user riding thereon i-n a sitting or prone position; a plurality of-
wat er jets spaced apart and positioned along said ride surface at i
predet erm ned | ocati ons; a thin sheet of water along said ride ;
surface to reduce frictional forces acting on said user; sai d
water jets being oriented tangentially with respect to said ride

surface so as to contact said user as said user passes by each of said

| ocations, each of said jets having a p;z el ected velocity which nay be
selectively greater, |less than,” or the ZE/é§7the velocity of said user at
each of said jet |ocations, whereby said user's velocity may be changed
to safely control said user depending upon the |ocation of said jets

al ong said ride. 2. The water slide of claim1, wherein said jets
inject water on said surface parallel to and in the direction of
travel of said user. 3. The water slide of claim1l, wherein said jets

i nject water on said surface substantially against the direction of
travel of said user. 4. The water slide of claim1l , wherein said

vel ocity and/or the vol une of said water jet is sufficient to
decrease the velocity of said users as said wat er contacts said user.

R
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54 5. The water slide of claim1, wherein said velocity and/or the

vol unme of said water jet is sufficient to increase the velocity of
said user as said wat er contacts said user. 6. The water slide of
claim1l1, wherein said water contacting said user has a velocity

and/or volune sufficient to increase the velocity of said user,

wher eby said user reaches and passes ov r}ygféppex of an inclined

section of said ride section in order tG a a collision with a
subsequent user traveling on said ride surface. 7. The water slide of
claim1l1, wherein said water contacting said user has a velocity

and/ or volune sufficient to decrease the velocity of said user,

whereby said user maintains contact with said ride surface in order to
avoi d becom ng airborne over the apex of said inclined section. 8. The
water slide of claim1l1, wherein said water depth is adjustable. 9. The
water slide of claiml, wherein said water sheet is sufficiently w de
enough to substantially span the width of said ride surface.

FIGURE 1



10. _The water slide of claim1l, wherein said ride surface has a concave

cross-sectional shape. 11. The water slide of claiml, wherein at |east
a portion of said ride surface extends longitudinally along a
curvrlinear path, wherein said ride surface has a contai nnent wal |
along the outer radius of said curvilinear portion to maintain said

user safely on said ride surface.
55 12. The water slide of clai-m1l, wh22eyrp gaid ride surface is adapted

to permt said user to travel in a predetermined direction on said
ride surface in a prone position. 13. The water slide of claiml1,/
wherein said ride surface is adapted to permt said user to travel in
a predeterm ned direction on said ride surface in a horizontal
posi tion. 14. The water slide of claim1l, wherein said ride surface is
adapted to

564q
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permt said user to travel in a predetermned direction on said ride

surface in a vehicle. 15. The water slide of claim1l, wherein said water
jets are powered froma source under pressure coupled to said jets.
16. -The water slide of claim1l, wherein each of said water jets conprises
a nozzl e. 17. The water slide of claim 16, wherein said nozzle is
adj ust abl e. 18. The water slide of claim16, wherein said water fl ow ng
fromsaid nozzle is approximately [err] cmto 40 cmin depth. 19.
The water slide of claim1, further conprising nmeans for venting water
fromsaid ride surface. 20. The water slide of -claim1l, wherein at |east
a portion of said ride surface has a substantially planar bottom
surface and two sidewal | s. 23727

eDq 60
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56 . 21. The water slide of claim 20, wherein said sidewalls of said ride
surface have slits of a predeterm ned height and width to provide a
self-clearing exit of excess water that builds upon said ride surface
as said water is propell ed onto said ride surface. 22. The water
slide of claim?20, wherein a nozzle for propelling said water is

| ocated on said sidewall of said ride surface. 23. The water slide of
claim 22, wherein said nozzle conforns to the shape of a portion of
the cross section of said ride surface. 24. The water slide of claim1,
having a plurality of nozzles |ocated on said ride surface. 25. A
wat er ride for anmusenent parks, wate 4nggz and the |ike, conpri si ng:
a ride surface adapted to receive and s rt a user travelling thereon

in a predetermned direction, said ride surface having el evati onal

changes thereon, whereby said user noves along said ride surface at

| east in part by the force of gravity; and

FIGURE 14
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a nozzle located along said ride surface adapted so as to propel a flow of
jetted water in substantially the sanme direction of travel as said user, at
a predeterm ned velocity on said ride surface, said jetted water flow
affeeting the velocity of said user on said ride surface by nonmentum
transfer, whereby said velocity and el evation of said user traveling al ong
sai d el evational changes of said ride surface may be increased or '

57 decreased or safely controlled by adjusting said predeterm ned
vel ocity of said jetted water flow. 26. The water ride of claim
25, wherein said jetted flow affects the trajectory of said user such
that such trajectory conforns to a predetermnned are of travel over
the apex of an inclined portion of said el evational changes. 27. The

wat er ride of claim?25, wherein saiggjgepted flow causes said user to
conformto a uniformtrajectory.




28. _The water ride of claim25, wherein said jetted flow equalizes the
coefficient of friction of said user, relative to any ot her user, whereby

the trajectories of differing users are equali zed. 29. The water ride of
claim 25, wherein said jetted water flow being propel I ed has a

vel ocity and volune sufficient to increg;gl}he vel ocity of sai d user
as sai d user passes over said ride surfdte, %ﬁ%reby sai d user S
propell ed to reach and pass over the apex of the inclined portions of

sai d el evati onal changes. 30. The water ride of claim25, wherein said
ride surface has at its starting poi nt ,EHad h respect to said
pre-determ ned direction, a starting pool fromwhich said user may

exit and enter onto said ride surface. 31. / The water ride of claim 25,
wherein said ride surface has at its finishing point, with respect to
said pre-determned direction, a splash po into whi ch sai d user
riding on said surface and tray@ |ing thergon in said p; edet er m ned
direction can exit after ridingl on7€hgtl rjyde surface. 10e Oag
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32. The water ride of claim25, wherein said ride surface has, at either
its . starting point and/or finishing point, with respect to said
predeterm ned direction, an interconnected separate water ride. 33. The
wat ef ride of claim25, wherein said ride surface has, at either its
starting point and/or finishing point, with respect to said

predeterm ned direction, an interconnected conventional water slide. 34.
The water ride of claim?25, wherein said ride surface has, at either its
starting point and/or finishing point, with respect to said

predeterm ned direction, an i nterconfdc?e@i7 | ume ride, such that said

user can enter onto said ride surface fromsaid flunme ride, or can exit
fromsaid ride surface and onto said flume ride. 35. The water ride of.
claim 25, wherein said ride surface is, at its starting poi nt or
finishing point, with respect to said predeterm ned direction,

i nterconnected to another ride surface, 7@gth that said user can enter

fromsaid other ride surface onto said rfi de éace, or exit fromsaid
ride surface and onto said other ride syrface - 36. The water ride of
claim 25, wherein said ride surfgc-uis dapt to all ow said user to
travel in said predﬁ56nnined di rd&¥ on pn sajd rid§0§urfa%p , in an
i nnert ube. a 70¢" Og 72
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37.
al | ow

ri de surface
59
to all ow

ri de surface

said ride surface is adapted to allow 53
predeterm ned direction on said ride sOrface
sl i ding vehicle.

adapt ed ropel
wat er u ssure such

1.

said user to travel

38. The water

The water ride of claim25, wherein said ride surface is adapt &4®pme
in said predeterm ned direction on said’

in a wheeled vehicle.

ri de of claim?25, wherein

In said prede
The wat er §r

saigd

said user to travel
in a boat. 39.

O Ap

40. The water ride of clai

sai d
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A water slide for amusement parks, water parks, and the like, wherein
a user travels uphill and downhill along said slide, said slide

comprising:

an elongate narrow ride surface adapted to receive and support said

user riding thereon in a sitting or prone position;

a plurality of water jets spaced apart and positioned along said ride

surface at predetermined locations;

a thin sheet of water along said ride surface to reduce frictional forces

acting on said user;

said water jets being oriented tangentially with respect to said ride

surface so as to contact said user as said user passes by each of said

locations, each of said jets having a preselected velocity which may be

selectively greater, less than, or the same as the velocity of said user at

each of said jet locations, whereby said user’s velocity may be changed

to safely control said user depending upon the location of said jets

along said ride.

The water slide of claim 1, wherein said jets inject water on said surface

parallel to and in the direction of travel of said user.

The water slide of claim 1, wherein said jets inject water on said surface

substantially against the direction of travel of said user.

The water slide of claim 1 , wherein said velocity and/or the volume of

said water jet is sufficient to decrease the velocity of said users as said

water contacts said user.

e
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that said jetted water flowis injected onto said ride surface through

sai d nozzl e. 41. The water ride of claim40, wherein the source of
pressuri zed water emanates froma punp. 42.  The water ride of
claim 25, wherein a surge tank is provided to store said water vented
fromsaid ride surface and to- provide a source of wat er . 43. The
water ride of claim25, wherein said ride surface has a venting nmeans
|l ocated longitudinally along the sides B# said ride surface for

venting excess water fromsaid ride surface, which can build up and

ot herw se inpede the velocity of said user on said ride surfacei_ 44. The
wat er rige of | . I.n said.ride surface .has venti slits o
a predet g'r i nlgglaﬁ;g% t55 héirgagfvma f’o%&ef i ‘§F§881§¥ Pf’(ﬁffg’&' tgl%o‘ﬁ&ug%ﬁ 8
60 said water jet is sufficient to increase the velocity of said user as said

water contacts said user.

6. The water slide of claim 1, wherein said water contacting said user has
a velocity and/or volume sufficient to increase the velocity of said user,
whereby said user reaches and passes over the apex of an inclined
section of said ride section in order to avoid a collision with a

subsequent user traveling on said ride surface.

7. The water slide of claim 1, wherein said water contacting said user has
a velocity and/or volume sufficient to decrease the velocity of said user,
whereby said user maintains contact with said ride surface in order to

avoid becoming airborne over the apex of said inclined section.
8. The water slide of claim 1, wherein said water depth is adjustable.

9. The water slide of claim 1, wherein said water sheet is sufficiently wide

enough to substantially span the width of said ride surface.

10. The water slide of claim 1, wherein said ride surface has a concave

cross-sectional shape.

11. The water slide of claim 1, wherein at least a portion of said ride surface
extends longitudinally along a curvilinear path, wherein said ride
surface has a containment wall along the outer radius of said

curvilinear portion to maintain said user safely on said ride surface.

”"l"c, mlﬂ m"" "l’sl " ml | This is the replacement shest
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ride surface, such that excess water injected onto said ride surface from
said nozzle is vented fromsaid ride surface through said slits, such that
said user traveling on said ride surface is not inpeded by the build-up

of excess water on said ride surface. 45. A water ride for amusenent

par ks, water parks and the |ike, conpri si ng: a ride surface
adapted to receive and support a user thereon travelling in a
predeterm ned direction, said ride surfd® having el evati onal changes
t her eon; and means for injecting a shallow streamof water in said

pr edet er m ned direction onto said ride surface at a predeterm ned

vel ocity d : J t : act] ai d user .and
af fecti ngl@e{ t\r,‘lg{nééJ e;tex(‘)the aﬁ%o“n@ﬁ%%&ﬁ%ﬁ%@%ﬁ%c?é@%ﬁ%@%@%? 8t sai d
user travel |l i meramit said useti¢o travel i predetRpthifedidiféstidhont sadesHery of

said user relatiye to any declined or inclined portion of said ride
sur f ace, mher@bﬂf}(%%ﬁ B §EONCROHEORaS | y mai nt ai ned on said ride
surface. 46. A water ride for anmusenment parks, water parks and the |iKke,
said ride conpri si ng: a ride surface adapted to receive and

support dduseThe wattt slide ofielaian 1, whereim said rikiteswrfate ¢6 adiapeed iten; and
a water jet positi.oned along said ride surface, said water jet propelling a

thin sheet of RFEPEE Sgil Lisskita travel in# predetermingd clirection pagsaid|idet v,
said jetted Walgfadea g%@ggﬁ&h?&gﬁ'&ll.une and speed, such that said

jetted water affects said user and causes a transfer of nonentum
whi ch controls the velocity at which said user travels on said ride
surf ace. . . . P .
14. The water slide of claim 1, wherein said ride surface is adapted to
permit said user to travel in a predetermined direction on said ride

surface in a vehicle.

15. The water slide of claim 1, wherein said water jets are powered from a

source under pressure coupled to said jets.

16. The water slide of claim 1, wherein each of said water jets comprises a

nozzle.

17. The water slide of claim 16, wherein said nozzle is adjustable.

18. The water slide of claim 16, wherein said water flowing from said nozzle

is approximately % cm to 40 cm in depth.

19. The water slide of claim 1, further comprising means for venting water

from said ride surface.

20. The water slide of claim 1, wherein at least a portion of said ride surface
has a substantially planar bottom surface and two sidewalls.

Tris i3 the roplacement sheet
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61 " 47. The water ride of clai m 46, wherein said ride surface has a

finishing point with respect to said predeterm ned direction, wherein
at said finishing point, a splash pool is |ocated such that said
user, after riding on said ride surface, can exit into said splash
pool fromsaid ride surface. 48. The water ride of claim 46,
wherein said jetted water is directed upon said ride surface in a
direction substantially tangential to saéd predet erm ned direction of
sai d user. 49. A water ride, whereima~user noves froma first |ocation
to a second | ocation in a predeterm ned direction, conprising:

a ride surface having a first channel adapted to receive and support

sai d user; means for propelling water onto said first channel at a

pr edet er il nedThe water slide of claim 20, wherein said sidewalls of said ride surface
have slits of a predetermined height and width to provide a self-clearing
exit of excess water that builds upon said ride surface as said water is

propelled onto said ride surface.

22. The water slide of claim 20, wherein a nozzle for propelling said water is

located on said sidewall of said ride surface.

23. The water slide of claim 22, wherein said nozzle conforms to the shape

of a portion of the cross section of said ride surface.

24. The water slide of claim 1, having a plurality of nozzles located on said

ride surface.

25. A water ride for amusement parks, water parks and the like,
comprising:
a ride surface adapted to receive and support a user travelling thereon
in a predetermined direction, said ride surface having elevational
changes thereon, whereby said user moves along said ride surface at
least in part by the force of gravity; and
a nozzle located along said ride surface adapted so as to propel a flow of
jetted water in substantially the same direction of travel as said user, at
a predetermined velocity on said ride surface, said jetted water flow
affecting the velocity of said user on said ride surface by momentum
transfer, whereby said velocity and elevation of said user traveling along

said elevational chahges of said ride surface may be increased or

This is the replacemant sheet
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vélocfty; and a ride segnent on said ride surface having a second

channel | ocated paral l el and adjacent said first channel, and
extending in a | ongitudinal direction with respect thereto, said
second channel being adapted to recei ve the sl ower noving excess

wat er overflowing fromsaid first channel and onto said second

channel . 50. The water ride or claim49, wherein said excess water
nmovi ng sl ower than said user travélling on said surface overflows
fromsaid first channel to said setond channel, such that said excess
wat er does not build up on said first channel, whereby the velocity

of said water jand of . . . 62

sai d user t ra\cllgf:%%f dor gafely pPrirolisdahy adivisting said, mﬁ%&qr&rlpydi ‘fFﬂ‘é%l'&ﬂ

by said excessf sai®fetted Hhater floe.wat er ride of claim49, wherein said first
channel and said second . channel are separated by a common wall of a
predet er mi ned hei ght, sai d hei ght being adopted to all ow said excess

vwater toogverphaw,and ride of claim 25, wherein said jetted flow affects the trajectory
of said user such that such trajectory conforms to a predetermined are

of travel over the apex of an inclined portion of said elevational changes.

27. The water ride of claim 25, wherein said jetted flow causes said user to

conform to a uniform trajectory.

28. The water ride of claim 25, wherein said jetted flow equalizes the
coefficient of friction of said user, relative to any other user, whereby

the trajectories of differing users are equalized.

29. The water ride of claim 25, wherein said jetted water flow being
propelled has a veldcity and volume sufficient to increase the velocity of
said user as said user passes over said ride surface, whereby said user
is propelled to reach and pass over the apex of the inclined portions of

said elevational changes.

30. The water ride of claim 25, wherein said ride surface has at its starting
point, with respect to said pre-determined direction, a starting pool

from which said user may exit and enter onto said ride surface.

31. The water ride of claim 25, wherein said ride surface has at its finishing
point, with respect to said pre-determined direction, a splash pool into
which said user riding on said surface and travelling thereon in said

predetermined direction can exit after riding on said ride surface.
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exit fromsaid first channel and onto said second channel, so that said
velocity of said streamand said user on said first channel is not
substantially inpeded by said sl ower noving excess water building up

on said first channel. 52. The water ride of claim49, wherein said
common wall is of sufficient hei ght to deter said user travelling on
said first channel from sliding across said comon wall and over onto
sai d second channel . 53. The water rgge of claim49, wherein said conmon
wal | is of sufficient hei ght to d€ter said user travelling on said
first channel fromsliding across said common wall and over onto said
second channel . 54. The water ride of claim49, wherein said second
channel has a neans for draining said exiting water overflow ng from
sai d firsp. chaheekater e ofﬂmm@arwmel@n@m&&mé%&&acm@agam& gcond
channel allows said exiting water overflow ng fron1sa[d i rst channel
to run downhi ffarting pomfemdhoggmdnalg@cvm,awem rgspeat do saddnd channel

along or at t .. of..said downhill rtion of sai.d second channel
to d?ai n sai ngt;(%%ggﬂ{ﬂled dix Cetf'or}’r%l?hlggﬁvq'ﬁogﬂg&o?ﬁf YAl water ride.

33. The water ride of claim 25, wherein said ride surface has, at either its
starting point and/or finishing point, with respect to said

predetermined direction, an interconnected conventional water slide.

34. The water ride of claim 25, wherein said ride surface has, at either its
starting point and/or finishing point, with respect to said
predetermined direction, an interconnected flume ride, such that said
user can enter onto said ride surface from said flume ride, or can exit

from said ride surface and onto said flume ride.

35. The water ride of claim 25, wherein said ride surface is, at its starting
point or finishing point, with respect to said predetermined direction,
interconnected to another ride surface, such that said user can enter
from said other ride surface onto said ride surface, or exit from said

ride surface and onto said other ride surface.

36. The water ride of claim 25, wherein said ride surface is adapted to allow
said user to travel in said predetermined direction on said ride surface

in an innertube.

37. The water ride of claim 25, wherein said ride surface is adapted to allow
said user to travel in said predetermined direction on said ride surface

in a wheeled vehicle.
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63 56. The water ride of claim49, wherein the size of said second
channel is sufficiently | arge enough to accommpdate and drain
substantially all of said exiting water overflowing fromsaid first
channel . 57. The water ride of claim49, wherein said ride segnent is

| ocated on a hori zontal portion of said ride surface. 58. The
water ride of claim49, wherein said ride segnent is |ocated bet ween
a declined portion of said ride surface5and an inclined portion. 59. The
water ride of claima49, wherein said ride Segnent is located on an
inclined portion of said ride surface. 60. The water ride of claim 49,
wherein said ride segnent is |ocated on a curved portion f said ride
surface. 61. The water ride of claim49, wherein a portion of said ride

segment 88. The waxreye@ue oficthitis 26, Witreth eaidAidé sudscs i haap t&f'té‘%llo?v
mai nt ai ned on s, ride surface by an outside contai nnment wal

sufficient he$ uS%ratthravel in spitb paedetsamiged sirratibmporspidivide susfate
radi us of sai (ﬂ(} channel , and said second channel being |ocated
al ong the inside radius of sai d

39. The water ride of claim 25, wherein said ride surface is adapted to allow
said user to travel in said predetermined direction on said ride surface

in a multi-passenger sliding vehicle.

40. The water ride of claim 25, wherein said nozzle adapted to propel said
jetted water flow is coupled to a source of water under pressure such
that said jetted water flow is injected onto said ride surface through

said nozzle.

41. The water ride of claim 40, wherein the source of pressurized water
emanates from a pump.

42. The water ride of claim 25, wherein a surge tank is provided to store
said water vented from said ride surface and to provide a source of

water.

43. The water ride of claim 25, wherein said ride surface has a vez}ting
means located longitudinally along the sides of said ride surface for
venting excess water from said ride surface, which can build up and

otherwise impede the velocity of said user on said ride surface.

44. The water ride of claim 25, wherein said ride surface has venting slits of

a predetermined height and width longitudinally positioned along said
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first ' channel .

62. The water ride of claim49, wherein said outer wals

of said first and second channel s are of sufficient height to

mai ntain said user on said ri de surface.

64 63. The water ride of claim49, wherein said ride segnent has a third
channel |ocated parallel and adjacent said first channel, said third
channel being |located such that said first channel is |ocated between

sai d second channel and said third chanG@l, said third channel being
adapted to receive said water exiting fromsaid first channel in _
substantial ly the same manner as said second channel. 64. The water ride

' | s f
raining sai oyt atea it SHRF R kot IERER tepaid A SR ERERSm

45.

46.

said nozzle is vented from said ride surface through said slits, such that
said user traveling on said ride surface is not impeded by the build-up

of excess water on said ride surface.

A water ride for amusement parks, water parks and the like,
comprising:

a ride surface adapted to receive and support a user thereon travelling
in a predetermined direction, said ride surface having elevational
changes thereon; and

means for injecting a shallow stream of water in said predetermined
direction onto said ride surface at a predetermined velocity and volume,
said water stream contacting said user and affecting a transfer of
momentum which affects the velocity of said user travelling on said ride
surface and controls the trajectory of said user relative to any declined
or inclined portion of said ride surface, whereby said user can be safely

maintained on said ride surface.

A water ride for amusement parks, water parks and the like, said ride
comprising:

a ride surface adapted to receive and support a user travelling thereon
in a predetermined direction; and

a water jet positioned along said ride surface, said water jet propelling a
thin sheet of water onto said ride surface at a predetermined velocity,
said jetted water having sufficient volume and speed, such that said
jetted water affects said user and causes a transfer of momentum
which controls the velocity at which said user travels on said ride

surface.
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65. The water ride of claim63, wherein said ride segnent is |ocated on a

hori zontal portion of said ride surface. 66. The water ride of claim®63,
wherein said ride segnent is |ocated bet ween a declined portion of
said ride surface and an inclined portion. 67. The water ride of claim
63, wherein said ride segnent is |ocated on an i nclined portion of
said ride surface. 68. The water ride of claim®63, wherein said second
and third channels have a neans f@i draining said exiting water
overflowng fromsaid first chanmet— 69. The water ride of claim
63, wherein said second and third channel s all ow said exiting water
overflow ng fromsaid first channel to run downhill to drain

65

47. The water ride of claim 46, wherein said ride surface has a finishing
point with respect to said predetermined direction, wherein at said
finishing point, a splash pool is located such that said user, after riding
on said ride surface, can exit into said splash pool from said ride
surface.

48. The water ride of claim 46, wherein said jetted water is directed upon
said ride surface in a direction substantially tangential to said

predetermined direction of said user.

49. A water ride, wherein a user moves from a first location to a second
location in a predetermined direction, comprising:
a ride surface having a first channel adapted to receive and support
said user;
means for propelling water onto said first channel at a predetermined
velocity; and
a ride segment on said ride surface having a second channel located
parallel and adjacent said first channel, and extending in a longitudinal
direction with respect thereto, said second channel being adapted to
receive the slower moving excess water overflowing from said first

channel and onto said second channel.

50. The water ride or claim 49, wherein said excess water moving slower
than said user travelling on said surface overflows from said first
channel to said second channel, such that said excess water does not

build up on said first channel, whereby the velocity of said water and of
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70. The water ride of claim®63, wherein said second and third channels are
sufficiently | arge enough to accommbdate and drain substantially all of

said exiting water overflowing fromsaid first channel. 71. A nodule for
a water ride wherein a user rides in a sitting or prone position in a
predeterm ned direction between a starting point and an endi ng point,
t he nodul e conpri sing: a ride segnent for receiving said user, said
segnent bei ng positioned bet ween 62id starting point and said ending
poi nt ; a water injection nozzle Tocated adjacent said ride segnent;
and wat er emanating fromsaid nozzle and flow ng upon said ride

veloaity, sai¥hid 38 RVERTIEHE 5 Sl SRl ¥ hol anbatal bl padureion o1

sai d ride seghpihid excess GRitér Wat er having flow characteristics sufficient
to affect a change in the velocity at which said user travels over
sai d segnent. A segnent of a water ride for amusenent parks, water

72.
Par K 388, P wate AP of Baih{ A8°URSLAD B 500 el S8 5Hd Betng
conprising: channél ﬁ&ﬁeﬁé&@@d%ﬁé%&ﬁﬁo&@wﬁﬁ@ & 9réd\§te§ﬂﬁﬁ@ﬂthe°i§h’é' user
and having two ends; a connector on each end of said rid

surface for &%ﬁe@@lghg%maadp@éedmaﬂoynsmem@samtmm@mrManﬂ r st

and second | | Li stre ter, onto
said ride sur a}t’:e% Sagaqimt Chr%lalﬁ%zggl ap?EoDs%?e%%cqngi gP?B{}F ) {Jh% %lﬁlm at
a predet er m neglovity afisayd streamaiftl saebtiaef baldaid ifitst ehdnRieg @it ned

direction, said stream of water affecting said user and causing a
transfer of rb¥esiemtally kppeded biyssaid slower moving excess water building up

on said first channel.

52. The water ride of claim 49, wherein said common wall is of sufficient
height to deter said user travelling on said first channel from sliding

across said common wall and over onto said second channel.

53. The water ride of claim 49, wherein said common wall is of sufficient
height to deter said user travelling on said first channel from sliding

across said common wall and over onto said second channel.

54. The water ride of claim 49, wherein said second channel has a means

for draining said exiting water overflowing from said first channel.

55. The water ride of claim 49, wherein said second channel allows said
exiting water overflowing from said first channel to run downbhill,
wherein slits are located on said second channel along or at the bottom
of said downhill portion of said second channel to drain said excess

water from said second channel.
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66 ' the velocity of said user travelling on said ride surface,

wher eby said vel ocity of said user may be safely controlled on said
ri de surface. 73. The water ride segnment of claim 72, wherein said first
| ocati on conprises a first water ride and said second | ocation
conprises a second water ride, said water ride segnment transporting
said user from said first water ride to said second water ride. 74.

A nmet hod of inproving a water ride, conggising the steps of: _
providing a ride surface adapted to reterve and support a user travelling
thereon in a predeterm ned direction; propel ling a steam of water

onto said_ridg, surface.at redet er m ned . velocity and substantially
in said spedefgprﬂ’%@d‘ r(ﬁq: é’glcﬁ?:}m 4§mavrgere1n tb‘él?é?en@} saidgseqonghshannghiser ht 0
contact said gSfci f f ST ERL ﬂé’%mfeﬂ e
vel ocity of said c&élgtrl?c}n aie Ogg??gc%rw%%datﬁ'he rn::{tjﬁ]%l(k:iltgé %s e é@ﬁélﬁﬁk

cl ai m 74, i ncsaidi exitinpwealtés overdmwingtfreansaitl first chasmelr at a velocity
which is greater than the velocity of said user

57. The water ride of claim 49, wherein said ride segment is located on a

horizontal portion of said ride surface.

58. The water ride of claim 49, wherein said ride segment is located

between a declined portion of said ride surface and an inclined portion.

59. The water ride of claim 49, wherein said ride segment is located on an

inclined portion of said ride surface.

60. The water ride of claim 49, wherein said ride segment is located on a

curved portion f said ride surface.

61. The water ride of claim 49, wherein a portion of said ride segment is
curved, said user riding on said ride surface being maintained on said
ride surface by an outside containment wall of sufficient height, said
sidewall being located along the outside radius of said first channel,
and said second channel being located along the inside radius of said

first channel.

62. The water ride of claim 49, wherein said outer walls of said first and
second channels are of sufficient height to maintain said user on said

ride surface.
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passing by said means on said surface in the absence of said stream of
wat er, wherein the velocity of said user is increased by the effect of

nmonent um tr ansfer. 76. The nethod as defined in claim74, including
propel ling said stream of water at a velocity which is less than the
vel ocity of said user passing by said neans on said surface in the
absence of said stream of water, wherein the velocity of said user is
decreased by the effect of monment ugyt r ansfer.

67 77. The nethod as defined in claifm+*4, including propelling said
stream of water at a velocity and vol unme which naintains the user in
a rede rmned traj )ry upon said ride surface. The net hod
as defin€d-in gpéf’%e?‘ﬁdﬁﬁgrciqlm f}ﬁe@%@'ﬁ%ﬁaﬁmﬁg@eﬂbl@ﬁ ath1rd i ncl udes

providing a nggzh@eMiced dathliat id dBaERY SRR Rl st iiitnsisdid thirg "1 de

surface.
channel being located such that said first channel is located between

said second channel and said third channel, said third channel being
adapted to receive said water exiting from said first channel in

substantially the same manner as said second channel.

64. The water ride of claim 63, wherein said second and third channels
have a means for draining said exiting water overflowing from said first

channel.

65. The water ride of claim 63, wherein said ride segment is located on a

horizontal portion of said ride surface.

66. The water ride of claim 63, wherein said ride segment is located

between a declined portion of said ride surface and an inclined portion.

67. The water ride of claim 63, wherein said ride segment is located on an

inclined portion of said ride surface.

68. The water ride of claim 63, wherein said second and third channels
have a means for draining said exiting water overflowing from said first

channel.

69. The water ride of claim 63, wherein said second and third channels
allow said exiting water overflowing from said first channel to run

downhill to drain.
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79. The nethod as defined in claim 74, wherein said propelling step
I ncl udes propelling said streamfroma source of water under pressure,

wherein a nmeans for propelling said streamis coupled to said source. 80.
The nethod as defined in claim 74, including providing a ride surface
having a neans for venting said stream of water. 81. A nethod for

I nproving a water ride wherein a user noves froma first | ocation to
a second location in a predeterm ned diBction, conprising t he steps
of : providing a ride surface having a first channel adapted to
recei ve and support said user; provi ding a nmeans for propelling

a strea f er_ont o.sai I.I's channgel at redet er m ned

vel oci t ;n] Ban\(lj\ﬁ‘e water r%@? 8? ﬁ&”? bﬁdé‘v hersiR ﬁ?“cgﬁe%‘?ﬂ‘g a%dsaﬂlgﬁ ﬂﬂ?&%‘ﬂﬁ\ﬁrﬁgda
second Channefufficiently 96AkeendagR bl ccamshnliats 8Rd arlifh fibstarRaR sl #"
extending in a e.n. #oﬁgélt udi ngl direction with respelct tlaereto, Sgil c??
second channes$aide¢xiging watermoeptlowing fremesaid fivstedmnmstler exiting and
overflowing fromsaid first channel , whereby the velocity of said
stream of water and of said user

71. A module for a water ride wherein a user rides in a sitting or prone
position in a predetermined direction between a starting point and an
ending point, the module comprising:

a ride segment for receiving said user, said segment being positioned
between said starting point and said ending point;

a water injection nozzle located adjacent said ride segment; and

water emanating from said nozzle and flowing upon said ride segment
in said predetermined direction and at a predetermined velocity, said
water contacting said user as said user passes over said ride segment,
said water having flow characteristics sufficient to affect a change in

the velocity at which said user travels over said segment.

72. A segment of a water ride for amusement parks, water parks, and the
like for transporting a user in a predetermined direction from a first
location to a second location, said segment comprising:

a ride surface adapted to receive and support said user and having two
ends;

a connector on each end of said ride surface for connecting said ride
surface to and between said first and second locations; and

means for propelling a stream of water onto said ride surface, said
means adapted so as to direct said stream at a predetermined velocity
and substantially in said predetermined direction, said stream of water

affecting said user and causing a transfer of momentum which affects
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68 travelling on said first channel is not substantially inpeded by
sai d exiting water. 82. The nethod of  claim8l, including

provi ding a conmmon wall of a pr edet er mi ned hei ght between said first
channel and said second channel , said height being sufficient to
allow said water to exit from said first channel and onto said second
channel, while deterring said user fromsliding across said wall from
said first channel to said second 6&hannel . 83. The nethod of claim
81, including adapting said second chamier to al l ow said exiting

wat er overflowng fromsaid first channel to run downhill to drain.

84. The nethed of claim81l, includi positioning said ride segnent on a
hori zont al po&{el BroGHY Ofjsqid yper stﬁ"l"Y‘ggE.g on 8?)1.‘{1 rifdg surface,Wherelasaid 1,

Sai d i o SurTaoerty o 2 el #Raf teRATLLY contrglBd WF afl R HIRRCETT 1 81,
I ncl udi ng positioning said ride segnent on an i nclined portion of
said ri d;\&s ur’f‘ﬁg Water ride segment of claim 72, wherein said first location

comprises a first water ride and said second location comprises a

second water ride, said water ride segment transporting said user from

said first water ride to said second water ride.

74. A method of improving a water ride, comprising the steps of:
providing a ride surface adapted to receive and support a user travelling
thereon in a predetermined direction;
propelling a steam of water onto said ride surface at a predetermined
velocity and substantially in said predetermined direction; and
causing said stream of water to contact said user to affect a transfer of

momentum that affects the velocity of said user on said surface.

75. The method as defined in claim 74, including propelling said stream of
water at a velocity which is greater than the velocity of said user
passing by said means on said surface in the absence of said stream of
water, wherein the velocity of said user is increased by the effect of

momentum transfer.

76. The method as defined in claim 74, including propelling said stream of
water at a velocity which is less than the velocity of said user passing
by said means on said surface in the absence of said stream of water,
wherein the velocity of said user is decreased by the effect of

momentum transfer.
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87. The method of claim81, including positioning said ride segment on a

curved portion of said ride surface. 88. The nethod of claim 81,

i ncludi ng adapting a portion of said ride segnent so that it extends
along a curvilinear path, said user riding on _ _

69 said curvilinear portion being maintained on said ride segnent
by a contai nment wal | of sufficient height, said containnent wall

bei ng | ocated along the outside rggi us of said first channel, and
sai d second channel being | ocatedatrong the inside radius of said
first channel. 89. The nmethod of claim81, including adapting said outer

wal | s of i dfirst second channels sQ that they are, of

suf fi ci eZ?z‘i heg‘bﬁtm?g“%iaﬁt‘g‘%}?fl‘? mc %lgigquglg$luglang£rapp Hig §aid agsam ofo.

The method of weltat Bt @lvelbBity i Sohlifie SHERNOLAPA A Wy hde

segnent with a third channel lTocated parallel to and adjacent said first
predetermined trajectory upon said ride surface.

78. The method as defined in claim 74, wherein the step of propelling water
includes providing a nozzle which originates from any point along said

ride surface.

79. The method as defined in claim 74, wherein said propelling step
includes propelling said stream from a source of water under pressure,

wherein a means for propelling said stream is coupled to said source.

80. The method as defined in claim 74, including providing a ride surface

having a means for venting said stream of water.

81. A method for improving a water ride wherein a user moves from a first
location to a second location in a predetermined direction, comprising
the steps of:
providing a ride surface having a first channel adapted to receive and
support said user;
providing a meéns for propelling a stream of water onto said first
channel at a predetermined velocity; and
providing a ride segment on said ride surface having a second channel
located parallel and adjacent said first channel and extending in a
longitudinal direction with respect thereto, said second channel being
adapted to receive excess water exiting and overflowing from said first

channel, whereby the velocity of said stream of water and of said user
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channel, said third channel being positioned such that said first

channel is between said second channel and said third channel, said

third channel being adapted to receive said water exiting fromsaid first
channel in the sanme manner as said second channel . 91. The nethod of
claim 90, including positioning sidewalls on said second and third
channels so that they are of sufficient height to maintain said user
on said ride surface. 92. The nethodggf claim90, including positioning
said ride segnent on a hori zont alk—pertion of said ride surface. 93.
The nethod of claim 90, including positioning said ride segnent

04, | The met hEVELIE £ S8 i AHAT 1p ot OmAG Ny dRPeAE YA on an
i7(r)1cl i ned port kRitirey weksl ride surface.
82. The method of claim 81, including providing a common wall of a
predetermined height between said first channel and said second
channel, said height being sufficient to allow said water to exit from
said first channel and onto said second channel, while deterring said
user from sliding across said wall from said first channel to said second

channel.

83. The method of claim 81, including adapting said second channel to
allow said exiting water overflowing from said first channel to run
downhill to drain.

84. The method of claim 81, including positioning said ride segment on a
horizontal portion of said ride surface.

85. The method of claim 81, including positioning said ride segment

between a declined portion of said ride surface and an inclined portion.

86. The method of claim 81, including positioning said ride segment on an

inclined portion of said ride surface.

87. The method of claim 81, including positioning said ride segment on a

curved portion of said ride surface.

88. The method of claim 81, including adapting a portion of said ride

segment so that it extends along a curvilinear path, said user riding on
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95. The nmethod of claim 90, including adapting said second and third
channels with a neans for draining said exiting water. 96. The nethod of
clai m 90, including adapting said second and third channels to all ow
said exiting water overflowing fromsaid first channel to run
downhill to drain. 97. The nethod of claim90, including adapting said
second and third channel s such that they are of at |east sufficient
Size to drain said exiting water ggerflowing fromsaid first channel.
98. A water ride for anusenent parks, —water parks and the like, of the
type having a ride surface (25) adapted to receive and support a

id 29 de vehi cl.e 29a trave .al g t he surface (25
e of edet or TG ALinCAE pREHDR JTFiDg ARAIr PSS SR FHIG e seBmet Do e

f1 ow form ng eeRedifintet) wall of sﬁﬁé{&&%lgﬁtté’eﬁd%ﬂ@m&@ﬁ%ﬂl 'HeﬁF%SUf face

(25) and p05|t|oned al ong said ride surface (25) 1n a presel@cted
| ocation, sai Calt@\‘lvaﬂ@ii@thg onggidecradius of(sddl first K:hgnanlmnd gettid sependur e

(20) X enct et BRIk LA ASNE A8 poicg rRud Yol ol bRRCRT, 0ot

in adirection substantially parallel to the ride surface (25) and in
sai d predeterm ned direction and having a predet ermi ned t hi ckness,

vel oci t y89vol The meathatl Dé@laIImS 1s induding edapting saidaveterfwalls @f&}nd)@rsg
ted al t of d
Sl ding et f iRt Sebohil bt Batelia ot Sifigientheight SlngiRaRT° °

whi ch oper at | ggdyas&@ndbadasd Siddstik@ee. and/ or ride vehicl e,

90. The method of claim 81, including the step of providing said ride
segment with a third channel located parallel to and adjacent said first
channel, said third channel being positioned such that said first
channel is between said second channel and said third channel, said
third channel being adapted to receive said water exiting from said first

channel in the same manner as said second channel.

91. The method of claim 90, including positioning sidewalls on said second
and third channels so that they are of sufficient height to maintain said

user on said ride surface.

92. The method of claim 90, including positioning said ride segment on a

horizontal portion of said ride surface.

93. The method of claim 90, including positioning said ride segment

between a declined portion of said ride surface and an inclined portion.

94. The method of claim 90, including positioning said ride segment on an

inclined portion of said ride surface.
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propelling said rider (29) or said ride vehicle (29a) by a transfer of
nmonment um such that said rider (29) or ride vehicle (29a) travels al ong

71 said ride surface (25) with an accel eration and vel ocity which
S different fromthe acceleration and velocity achi eved by
travelling on a ride unassisted by jet water flow. 99. The water
ride of claim98 wherein sad aperture (28) has a width in the range
from20 cmto 200 cm 100. The water wpde of claim98 or 99 wherein a
portion of said ride surface (25y—adt acent said water flow (30) is
self-venting so that slower water is all owed to escape to the sides
of the ride surface (25), thereby preventing build-up of water or
transi ent surges behind the rider (29) or ride vehicle (29a) that

woul d ot ber wi ' . -30) . r.ride of claim
98, 99 (98! 0 ThieHigltod Bt 90, E%‘?‘S%"éﬁ?f&aﬂ%@sé saill SedH anld éird
channels with a means for draining said exiting water.

96. The method of claim 90, 'including adapting said second and third
channels to allow said exiting water overflowing from said first channel
to run downhill to drain.

97. The method of claim 90, including adapting said second and third
channels such that they are of at least sufficient size to drain said

exiting water overflowing from said first channel.

98. A water ride for amusement parks, water parks and the like, of the type
having a ride surface (25) adapted to receive and support a rider (29) or
a ride vehicle (29a) travelling along the surface (25) in a predetermined
direction, said ride comprising at least one flow-forming nozzle (24)
disposed in the bottom of said ride surface (25) and positioned along
said ride surface (25) in a preselected location, said flow-forming nozzle
(24} having an elongate aperture (28) extending substantially transverse
to said ride directioh, said nozzle being formed and positioned to emit a
focused water flow (30) in a direction substantially parallel to the ride
surface (25) and in said predetermined direction and having a
predetermined thickness, velocity, volume and direction, said focused
water flow (30} being injected along said ride surface as a jet of water
which provides a sliding effect to said rider (29) or said ride vehicle
(29a) and which operatively contacts said rider and/or ride vehicle,
propelling said rider (29} or said ride vehicle (29a) by a transfer of

momentum such that said rider (29) or ride vehicle (29a) travels along
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a curvature and said nozzle (24) confornms to the cross-sectional

curvature of said ride surface (25). 102. The water ride of claim 98
nodified in that, instead of one | arge aperture (28), multiple snaller
nozzl es are packaged to achieve simlar flow and aperture size _
characteristics. 103. The water ride of any preceding claim wherein said
flowformng nozzle (24) is disposed within a recess in said ride
surface (25) that is of a depth t@laccommpdate said focused water
flow (30) such that a rider (29) "or=ride vehicle (29a) sliding
thereon is able to transition fromthe ride surface (25) to said

' f d th,. : . a
72" 100 rhessist itk ¥lths LRENRRN AR Rion s PERRGAFHRIS o (24
i ncl udes different frma thitcaalenttici agar wi6city aRidved by teavdlifigHHd hace

25) . . . .
(25) ride unassisted by jet water flow.

99. The water ride of claim 98 wherein sad aperture (28) has a width in the
range from 20 cm to 200 cm.

100. The water ride of claim 98 or 99 wherein a portion of said ride surface
(25) adjacent said v(rater flow (30) is self-venting so that slower water is
allowed to escape to the sides of the ride surface (25), thereby
preventing build-up of water or transient surges behind the rider (29) or
ride vehicle (29a) that would otherwise choke said water flow (30).

101. The water ride of claim 98, 99 or 100 wherein said ride surface (25) has
a curvature and said nozzle (24) conforms to the cross-sectional

curvature of said ride surface (25).

102. The water ride of claim 98 modified in that, instead of one large
aperture (28), multiple smaller nozzles are packaged to achieve similar

flow and aperture size characteristics.

103. The water ride of any preceding claim, wherein said flow-forming nozzle
(24) is disposed within a recess in said ride surface (25) that is of a
depth to accommodate said focused water flow (30) such that a rider
(29} or ride vehicle (29a) sliding thereon is able to transition from the
ride surface (25) to said focused water flow (30) in a safe and smooth

mannecer.
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105. A water ride for anusenent parks, water parks and the |ike, of the

type having a ride surface (25) adapted to receive and support a
rider (29) or - a ride vehicle (29a) travelling along the surface (25)
in a predeterm ned direction, said ride conprising at |east one
flowform ng nozzle (24) positioned along said ride surface (25) in a
presel ected | ocation, said flowformng nozzle (24) formng a water
flow (30) along said ride surfacg25) at a predeterm ned thickness,
vel ocity, volume and direction such that said water flow (30) is

I njected along said ride surface as a jet of water which operatively

or said ride vehic ransfer of nmonmentum s that said
rider (29) om sudacedhiertéaf whéd) serves ag pavebSthad vidg suaifdce (28). sur f ace (25)
wi th an accel eration and velocity which is different fromthe

accel eration and vel ocity achi eved by travelling on a ride unassisted
by jet wr A kawerbricid fmPREMG Sdrks, Wate?%i:&k&'éiﬁi $Hé ke 0P #he type

adj acent said water flow (30) is self-venting So that sfower water

wi || escape thavihg sstidesswiface §29)i adapteds tocrecedd) and supparter nider (28)ent i ng

bui | d- f wat, t i ent . behi.nd th rid 9 id
vehi ¢ o (292 Hhs Vbl dr L Log rinae LBF £ ifacs (25 b4 Pregétebpiinet 10
The water ri QHr&dtich,sédldh98e WoesrisSingaticaat ohel fiew.fosRlinBafozzle (24)

predeterm ned thi ckness |ess than one inch (2.54 cm. . .
positioned along said ride surface (25) in a preselected location, said

cont act sjsail gyd rtg@?%egd)if goy greéé&iﬁgtchahﬁ'ﬁhefe?ﬁ%%ﬁa iri&zi@{%ﬁ ihdRidés )

flow-forming nozzle (24) forming a water flow (30) along said ride
surface (25) at a predetermined thickness, velocity, volume and
direction such that said water flow (30) is injected along said ride
surface as a jet of water which operatively contacts said rider and/or
ride vehicle, propelling said rider (29) or said ride vehicle (29a) by a
transfer of momentum such that said rider (29} or ride vehicle (29a)
travels along said ride surface (25) with an acceleration and velocity
which is different from the acceleration and velocity achieved by
travelling on a ride unassisted by jet water flow wherein a portion of
said ride surface 925} adjacent said water flow (30) is self-venting so
that slower water will escape to the sides of the ride surface (25),
thereby preventing build-up of water or transient surges behind the
rider (29) or ride vehicle (29a) that would otherwise choke said water
flow (30).

106. The water ride of claim 105 wherein said water flow {30) has a

predetermined thickness less than one inch (2.54 cm).
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73 107. The water ride of claim105 or 106 wherein said water flow (30)

S i njected by said flowformng nozzle (24) at a pressure in the
range from approximately .345 bar to 17.241 bar.
73

e

107. The water ride of claim 105 or 106 wherein said water flow (30) is
injected by said flow-forming nozzle {24) at a pressure in the range from

approximately .345 bar to 17.241 bar.
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