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MULTI-STAGE WATER EFFECT SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to and the benefit of U.S. Provisional
Patent Application Serial No. 63/017,439, titled “Multi-Stage Water Effect System,” which
was filed on April 29, 2020, and which is herein incorporated by reference in its entirety

for all purposes.

BACKGROUND

[0002] The present disclosure relates generally to amusement park attractions and,
specifically, to methods and equipment utilized to provide special effects in a water ride of

an amusement park.

[0003] This section is intended to introduce the reader to various aspects of art that may
be related to various aspects of the present disclosure. This discussion is believed to be
helpful in providing the reader with background information to facilitate a better
understanding of the various aspects of the present disclosure. Accordingly, it should be

noted that these statements are to be read in this light and not as admissions of prior art.

[0004] Water parks seek to provide a variety of ride experiences for park visitors,
including water rides with water ride vehicles (e.g., bumper rides, log rides, and raft rides).
Certain types of water rides provide appeal to riders by adding thrilling aspects to the
rider’s experience within the water ride such as sharp turns, collisions with the course
and/or other water ride vehicles that may result in the rider being splashed. However, the
thrilling aspects may not vary between ride experiences, which means that repeat visitors
are less surprised on subsequent visits. In addition, the experience for each rider is the
same, regardless of their actions or the course of the ride. It is presently recognized that
certain water ride vehicles may provide additional appeal to riders by incorporating the

thrilling aspects that are more specific to ride experience and/or each water ride vehicle.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] A summary of certain embodiments disclosed herein is set forth below. It should
be noted that these aspects are presented merely to provide the reader with a brief summary
of these certain embodiments and that these aspects are not intended to limit the scope of
this disclosure. Indeed, this disclosure may encompass a variety of aspects that may not

be set forth below.

[0006] In one embodiment, a multi-stage water effect system includes a plurality of
water ride vehicles. A water ride vehicle of the plurality of water ride vehicles has one or
more water effect devices. The multi-stage water effect system also includes a control
system communicatively coupled to the one or more water effect devices of the plurality
of water ride vehicles. The control system activates the one or more water effect devices
of the water ride vehicle to provide a first fluid flow at a first time. The control system
also activates the one or more water effect devices of the water ride vehicle to provide a

second fluid flow at a second time.

[0007] In one embodiment, a water ride vehicle of a water ride of an amusement park
includes a plurality of sensors that obtain feedback associated with an interaction between
the water ride vehicle and the water ride. The water ride vehicle also includes a plurality
of water effect devices that provide a fluid flow. Additionally, the water ride vehicle
includes a control system communicatively coupled to the plurality of sensors and the
plurality of water effect devices. The control system receives the feedback indicative of
the interaction of the water ride vehicle and the water ride from at least one sensor of the
plurality of sensors. The control system also selects a stage of operation from a plurality
of stages of operation based on the feedback. The plurality of stages of operation have a
first stage of operation associated with a first flow rate of fluid from a first subset of the
plurality of water effect devices and a second stage of operation associated with a second
flow rate of the fluid from a second subset of the plurality of water effect devices.

Additionally, the control system activates the first subset of the plurality of water effect
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devices to provide the fluid at the first flow rate in response to selection of the first stage
of operation. Further, the control system activates the second subset of the plurality of
water effect devices to provide the fluid at the second flow rate in response to selection of

the second stage of operation.

[0008] In one embodiment, a multi-stage water effect system includes a first water ride
vehicle having a first plurality of water effect devices. The multi-stage water effect system
also includes a second water ride vehicle having a second plurality of water effect devices.
Additionally, the multi-stage water effect system includes a control system
communicatively coupled to the first plurality of water effect devices and the second
plurality of water effect devices. The control system receives a signal associated with
changing a first stage of operation of the first water ride vehicle, a second stage of operation
of the second water ride vehicle, or both. The control system also activates the first
plurality of water effect devices to selectively provide a first fluid at the first flow rate or
the second flow rate when the signal is associated with changing the first stage of operation
of the first water ride vehicle. Additionally, the control system activates the second
plurality of water effect devices to selectively provide a second fluid at the first flow rate
or the second flow rate when the signal is associated with changing the second stage of

operation of the second water ride vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] These and other features, aspects, and advantages of the present disclosure will
become better understood when the following detailed description is read with reference
to the accompanying drawings in which like characters represent like parts throughout the

drawings, in which:

[0010] FIG. 1 is a perspective view of a multi-stage water effect system for use in
conjunction with a water ride vehicle during different stages of operation of the multi-stage

water effect system, in accordance with the present techniques;



WO 2021/222550 PCT/US2021/029875

[0011] FIG. 2 is a block diagram of a control system for controlling operation of the

multi-stage water effect system, in accordance with the present techniques;

[0012] FIG. 3 is a perspective view of a water ride including a multi-stage water effect

system for multiple water ride vehicles, in accordance with the present techniques;

[0013] FIG. 4 is a perspective view of the water ride including the multi-stage water
effect system shown in FIG. 3 showing operation of one or more water effect devices of
each water ride vehicle based on one or more water ride vehicle interactions during the

water ride, in accordance with the present techniques;

[0014] FIG. 5 is a cross-section view of a water ride vehicle of the multi-stage water

effect system, in accordance with the present techniques; and

[0015] FIG. 6 is a flow diagram of a method of activating one or more water effect

devices of the multi-stage water effect system, in accordance with the present techniques.

DETAILED DESCRIPTION

[0016] One or more specific embodiments will be described below. In an effort to
provide a concise description of these embodiments, not all features of an actual
implementation are described in the specification. It should be noted that in the
development of any such actual implementation, as in any engineering or design project,
numerous implementation-specific decisions must be made to achieve the developers’
specific goals, such as compliance with system-related and business-related constraints,
which may vary from one implementation to another. Moreover, it should be noted that
such a development effort might be complex and time consuming, but would nevertheless
be a routine undertaking of design, fabrication, and manufacture for those of ordinary skill

having the benefit of this disclosure.

[0017] When introducing elements of various embodiments of the present disclosure,

2%

the articles “a,” “an,” “the,” and “said” are intended to mean that there are one or more of
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the elements. The terms “comprising,” “including,” and “having” are intended to be
inclusive and mean that there may be additional elements other than the listed elements.
One or more specific embodiments of the present embodiments described herein will be
described below. In an effort to provide a concise description of these embodiments, all
features of an actual implementation may not be described in the specification. It should
be noted that in the development of any such actual implementation, as in any engineering
or design project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and business-
related constraints, which may vary from one implementation to another. Moreover, it
should be noted that such a development effort might be complex and time consuming, but
would nevertheless be a routine undertaking of design, fabrication, and manufacture for

those of ordinary skill having the benefit of this disclosure.

[0018] The present disclosure relates to a multi-stage water effect system that may be
used in conjunction with amusement park rides, such as water rides. Certain types of water
rides (e.g., log flume, water coasters, bumper boats, and the like) may be designed to
provide a thrilling experience to one or more riders within the water ride vehicles of the
water ride through collisions and/or rapid descents that result in water from outside of the
water ride vehicle splashing the one or more riders within the water ride vehicle. To
enhance the thrilling sensation felt by the one or more riders during the water ride, present
embodiments use a multi-stage water effect system having one or more water effect devices

disposed within and/or on the water ride vehicle.

[0019] The multi-stage water effect system provides a dynamic and variable thrill
experience that triggers one or more aspects of a boat damage illusion in a layered manner.
Over the course of a water ride, the multi-stage water effect system may cause a water ride
vehicle to activate escalating effects (interior rivets popping, vehicle bottom partially
filling with water, sound effects) associated with boat damage or a hull breach. These
effects are part of an illusion and are tailored in size and scope to provide at thrill that is an

enjoyable part of an immersive experience. Further, the multi-stage water effect system
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may be activated in a variable manner so that only certain ride vehicles experience these
effects. The ride vehicles may be selected in a random manner, based on previous events
(e.g., bumping or collisions) experienced during the water ride, based on rider information
stored in a profile, and/or based on active selection or an opt-in selection by the rider or
riders in an individual water ride vehicle. Further, the multi-stage water effect system may
be activated to partially escalate, fully escalate, and/or de-escalate over the course of the
water ride, providing additional ride variability for each water ride vehicle. In this manner,
the illusion is more surprising and immersive and provides new thrills for repeat visitors
who may not yet have experienced the multi-stage water effect system or all of the potential

stages of a full escalation.

[0020]  As referred to herein, an individual stage of operation of the multi-stage water
effect system may include instructions for the multi-stage water effect system to activate a
set of the one or more water effect devices of one or more ride vehicles to provide a fluid
flow having a certain flow rate and/or certain flow pattern (e.g., a continuous flow rate,
increasing flow rate, a quick burst of fluid flow, and the like). The instructions may also
include instructions to activate any accompanying effects such as audio or motion effects
that enhance each stage of the illusion. As discussed in more detail herein, a water ride
vehicle interaction may refer to interactions between the water ride vehicle and features of
the water ride (e.g., collisions with other water ride vehicles, barriers and the like) and/or
the water ride vehicle passing certain checkpoints within the water ride (e.g., traveling a
predetermined distanced, going through a rapid descent, and the like). In any case, the
multi-stage water effect system provides one or more water effects via one or more water
effect devices. In an embodiment, the water effect devices may at least partially fill a
portion of the water ride vehicle. By providing a fluid flow into the water ride vehicle and
partially filling a portion of the water ride vehicle with the fluid, the one or more riders can
be made to feel as though the water ride vehicle is breaking and/or sinking, which may
increase the thrill and excitement felt by the one or more riders, when, in actuality, the

water ride vehicle remains afloat and secure.
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[0021] Provided herein is a multi-stage water effect system including one or more water
ride vehicles, each having one or more water effect devices that may enhance the
experience of the respective riders. Additionally, the multi-stage water effect system may
include a control system that activates or selects a stage of operation from multiple stages
of operation. Based on the stage of operation, the control system may activate and/or adjust
operation of the one or more water effect devices in accordance with the selected stage of
operation. For example, the control system may increase a flow rate of a fluid flow
provided by one or more water effect devices of a respective water ride vehicle based on
individual water ride vehicle interactions associated with the respective water ride vehicle.
As a result, the one or more riders of the one or more water ride vehicles may experience
escalating water effects and/or the water ride vehicle may begin to fill with water, which
may increase the excitement of the riders. Moreover, in an embodiment including multiple
water ride, the control system may activate a different stage of operation for each water
ride vehicle (i.e., trigger activation in a variable manner of the one or more water effect
devices of each water ride vehicle) based on certain factors, such as the water ride vehicle
interactions of the respective vehicles. Therefore, riders of different water ride vehicles
experience different water effects over the course of the ride. Such varying water effects
may not only enhance the immersive experiences during the ride, but may also provide a

unique experience for repeat visitors.

[0022] FIG. 1 shows perspective views of a water ride 10 with a multi-stage water effect
system 12 that includes a water ride vehicle 14 having one or more water effect devices 16.
FIG. 1 shows different stages of operation of the multi-stage water effect system 12
including an initial stage 18, a first stage 20, and a second stage 22. As shown, the water
ride vehicle 14 includes a rider 24. While only one rider 24 and one water ride vehicle 14
are shown, another embodiment of the multi-stage water effect system 12 may include any
number (e.g., 1, 2, 3, 4, 5, or more) of water ride vehicles 14 with any number of riders 24.
In the depicted embodiment, three stages of operation (e.g., the initial stage 18, the first
stage 20, and the second stage 22) are shown. Additionally, while only three stages (e.g.,

the initial stage 18, the first stage 20, and the second stage 22) are shown, certain
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embodiment of the multi-stage water effect system 12 may include any number (2, 3, 4, 5,
6, or more) stages. Further, while the depicted embodiment shows an example of an
escalating effect, an embodiment may also include de-escalation or only partial escalation

over the course of the effect.

[0023] The multi-stage water effect system 12 activates the one or more water effect
devices 16 in accordance with the appropriate stage of operation. In the depicted
embodiment, in response to the multi-stage water effect system 12 operating in accordance
with the initial stage 18, none of the water effect devices 16 are activated (e.g., providing
a fluid flow). The initial stage 18 of operation of the multi-stage water effect system 12
may generally correspond to no activation of any of the water effect devices 16. For
example, the initial stage 18 may correspond to a time period before any water ride vehicle
interactions (e.g., collisions with barriers, other water ride vehicles, the water ride vehicle
passing predetermined locations within the water ride 10) may occur and/or time events
have elapsed, such as shortly after the rider 24 has entered the water ride vehicle 14 at the
beginning of the water ride 10. As such, in one embodiment, the multi-stage water effect

system 12 may operate in the initial stage 18 as a default.

[0024] The multi-stage water effect system 12 may enter the first stage 20 of operation
and activate the one or more water effect devices 16 in accordance with the first stage 20
of operation. As provided herein, the first stage 20 of operation may be selected based on
rider profile information, random selection, or the water vehicle ride interaction by way of
example. In the depicted embodiment, the water ride vehicle interaction is the water ride
vehicle 14 contacting (e.g., bumping, colliding, moving within a threshold range of) an
attraction feature 28. As a result of the water ride vehicle interaction, the multi-stage water
effect system 12 selects the first stage 20 of operation and activates the water effect device
16a, which causes the water effect device 16a to provide fluid flow 26a at a fluid flow rate
and/or or fluid pressure according to instructions from a control system, as provided herein.
However, in another embodiment, the multi-stage water effect system 12 may change the

operation of the one or more water effect devices 16 after certain time events, such as a
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predetermined time duration after the start of a stage of operation, after the beginning of
the water ride, and other thematic events that may incorporate a predetermined time
duration. For example, the water effect device 16a may activate in accordance with the
first stage 20 of operation after the a predetermined time duration (e.g., 10 seconds, 30
seconds, 1 minute, 2 minutes, 5 minutes, and the like) that begins with the start of the initial
stage 18 of operation. In another embodiment, the water effect device 16a may activate in
response to a measurable distance traveled by the water ride vehicle 14 (e.g., measured by
sensors). For example, the attraction feature 28 may include sensor(s) that communicate
with respective sensor(s) on the water ride vehicle 14 and provide feedback indicative of

the measureable distance traveled by the water ride vehicle 14.

[0025]  After an additional water ride vehicle interaction (e.g., a subsequent interaction)
has occurred that involves the water ride vehicle 14, the multi-stage water effect system 12
may select the second stage 22 of operation and thus activate the one or more water effect
devices 16 in accordance with the second stage 22 of operation. For example, as a result
of the second stage 22 of operation being selected, an additional water effect device 16b,
16c is activated to provide a fluid flow 26b. One or more characteristics of the fluid flow
26, such as the flow rate or pressure, from an individual water effect device 16 may be
changed between different stages of operation or over the course of an individual stage of
operation according to the control instructions associated with a particular stage of
operation. In some embodiments, a flow rate or pressure of the fluid flow 26b may be
relatively higher than a flow rate or pressure of the fluid flow 26a and/or provided from a
different area of the water ride vehicle 14. The rider 24 may experience a thrill of
excitement upon seeing the fluid flow 26b having a higher flow rate or pressure as well as
the flow fluid 26b being provided from a different area of the water ride vehicle 14. In one
embodiment, the additional water effect device 16b may be activated as a result of the
water ride vehicle 14 contacting the attraction feature 28 (e.g., a subsequent interaction or
collision), another attraction feature 28, another water ride vehicle 14 as part of an
escalation. In an embodiment, transitioning from the first stage 20 to the second stage 22

of operation is a layered effect in which all water effect devices 16 active in the first stage
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20 remain active in the second stage 22 while additional water effect devices 16 are also
activated. In an embodiment, the activated subset and/or the flow rate of fluid flow 26
changes between stages of operation. In an embodiment, the operation of the multi-stage
water effect system 12 may change from the first stage 20 of operation to the second stage
22 of operation after a time threshold occurring after the start of the first stage 20 of
operation. It should be understood that each vehicle may include multiple water effect
devices 16, and all or a subset of the water effect devices 16 may be activated during

different stages.

[0026] In the illustrated embodiment, the water effect devices 16a, 16b may be
integrated into features of the water ride vehicle 14 that are associated with springing leaks,
such as prop hull rivets 17 incorporated into faux interior seams 15. The rivets 17 may be
mechanically controlled to actuate forward in a popping motion as part of the first stage 20
of operation and in conjunction with activation of the fluid flow. In an embodiment, an
individual water effect device 16a and its coupled individual rivet 17a may be actuated to
pop in a coordinated manner following the activation of fluid flow from the individual
water effect device 16a. For example, a spray of water from the individual water effect
device 16a may be followed by popping of the rivet 17a and then a subsequent increased
spray (caused by a relatively increased flow rate) from the individual water effect device
16a. Accordingly, an individual stage of operation may include instructions to operate
certain effects in an ordered or coordinated manner as various substages such that the
activated subset of water effect devices 16 and the fluid flow 26 from each water effect
device 16 changes over the course of the stage of operation (e.g., increasing or decreasing
fluid flow 26). In one example, in the first stage 20 of operation, the individual rivets 17
and their coupled water effect devices 16 may be controlled to activate in various locations
all around the water ride vehicle at first in a staggered manner and subsequently with
several individual rivets 17 and their coupled water effect devices 16 activating together to
create the illusion of increasing water pressure on the hull or hull failure. The activated set
or subset may be selected to spray around the entire interior to spread the water effect

around to all of the riders. In an embodiment, the activated subset of water effect devices

10
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16 may be selected to be located next to the seats of repeat riders 24 or thrill-seeking riders
24 (per rider profile information). The second stage 22 of operation may bring online a
more dramatic influx of fluid into the water ride vehicle 14, such as through a water effect

device 16¢ coupled to an opening or grate 21 in the bottom of the water ride vehicle 14.

[0027]  While the depicted embodiment shows the second stage 22 occurring after the
first stage 20 and the first stage 20 occurring after the initial stage 18, it should be noted
that, in another embodiment, the relative order of the stages is non-limiting and may depend
on the type of water ride vehicle interaction that triggered the stage. That is, in one
embodiment, the multi-stage water effect system 12 may select the second stage 22 of
operation and activate the one or more water effect devices 16 in accordance with the
second stage 22 of operation although the a current stage of operation of the multi-stage
water effect system 12 is the initial stage 18 of operation. For example, certain water ride
vehicle interactions may cause the multi-stage water effect system 12 to change operation
of the one or more water effect devices 16 from the initial stage 18 of operation directly to
the second stage 22 of operation, such as a location of the water ride vehicle 14 that collided
with another attraction feature 28, and/or input from an operator of the water ride 10. As
another non-limiting example, the multi-stage water effect system 12 may change
operation of the one or more water effect devices 16 from the initial stage 18 to the first
stage 20 or the second stage 22 (bypassing the first stage) based on a magnitude of the
water ride vehicle interaction. That is, continuing with the example of the water ride
vehicle interaction being a collision, when a force of impact associated with the collision
(e.g., measured by a sensor on the water ride vehicle 14) is above a threshold (e.g., an
impact threshold), the multi-stage water effect system 12 may select the second stage 22
of operation. When the force of the impact associated with the collision is below the

threshold, the multi-stage water effect system 12 may select the first stage 20 of operation.

[0028] The operation of the one or more water effect devices 16 may be controlled by
a control system 30. While in the depicted embodiment the control system 30 is shown

disposed on the water ride vehicle 14, in another embodiment, the control system 30 may

11
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be separate from the water ride vehicle 14 and communicate remotely with the one or more
water effect devices 16. For example, in an embodiment where the multi-stage water effect
system 12 includes multiple water ride vehicles 14, one or more remote control systems 30
may control operation of each water ride vehicles. Alternatively, the control system 30
may include a master controller as well as slave controllers for each of the water ride
vehicles 14. In one embodiment, the one or more water effect devices 16 may be activated
based on signals from one or more sensors 32 that receive feedback indicative of a
condition associated with the water ride vehicle 14, which may be used by the control
system 30 to determine whether a water ride vehicle interaction has occurred. In response
to determining whether the water ride vehicle interaction has occurred and determining the
type of water ride vehicle interaction, the control system 30 may select (e.g., change) a
stage of the operation (e.g., the first stage 20 or the second stage 22) and activate the one

or more water effect devices 16 in accordance with the selected stage of operation.

[0029]  Accordingly, the multi-stage water effect system 12 may operate under the
control system 30, as shown in the block diagram of FIG. 2. The control system 30 may
include a processor 34, which may include one or more processing devices, and a memory
36 storing instructions executable by the processor 34. The memory 36 may include one
or more tangible, non-transitory, machine-readable media. By way of example, such
machine-readable media can include RAM, ROM, EPROM, EEPROM, CD-ROM, or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any other
medium which can be used to carry or store desired program code in the form of machine-
executable instructions or data structures and which can be accessed by the processor 34
or by any general purpose or special purpose computer or other machine with a processor.
For example, the memory 36 may store a look-up table that may reference certain water
ride vehicle interactions and corresponding stages of operations, which may be used by the

processor 34 for selecting a stage of operation.

[0030] The control system 30 may also include communications circuitry 38 and/or

input and output circuitry 40 to facilitate communication with other components of the

12
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multi-stage water effect system 12. In addition, the control system 30 may be coupled,
either directly or wirelessly, to an operator input device or operator interface 42 that, in
operation, may be used by a ride technician to provide input used to control one or more
ride features. As noted, the operator interface 42, or other components of the multi-stage
water effect system 12, may be located remotely from the control system 30 in certain

embodiments and may be, for example, implemented on a mobile device.

[0031] As discussed above, control system 30 may control operation of the water effect
devices 16, such as activation of the water effect devices to provide a fluid flow, the flow
rate and/or type of flow of the fluid flow, and a number of water effect devices 16 to operate
based on a stage of operation selected by the control system 30. The water effect devices
16 may include one or more fluid sources 44 in fluid communication with one or more
fluid outlet ports 46 (e.g., via a channel, conduit, and the like). Upon receiving a signal
from the control system 30, the one or more water effect devices 16 may open the flow of
fluid to the water ride vehicle 14, such as by opening a valve to release the fluid (e.g.,
provide a fluid flow) and/or activating one or more pumps to affect the flow rate and/or
flow pressure of the fluid flow. Accordingly, the water effect devices 16 may include
suitable flow control elements, such as valves and pumps configured to be operated under
control of the control system 30. In addition, the control system 30 may also control
deactivation of fluid flow and/or fluid draining. In one embodiment, the fluid flow is
automatically shut down and/or drained if the fill level rises above a predetermined level,

which may be determined by one or more of an operator input or a sensor feedback.

[0032] In certain embodiments, the multi-stage water effect system 12 may also include
one or more special effects systems 48 under control of the control system 30. Such special
effects may include light effects, motion effects, sound effects, image effects etc. A special
effects system 48 may be configured to coordinate with the fluid effects as provided herein.
For example, sound effects of rushing water may be triggered concurrently with the fluid
flow to create the overall impression of a deluge of water filling the water ride vehicle 14.

As another non-limiting example, motion effects controlled by actuators may be triggered

13
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before fluid flow to create the illusion to a rider that structural support features of the water

ride vehicle 14 have collapsed.

[0033] The control system 30 may generally control the operation of the water effect
devices 16 (e.g., activating, deactivating, adjusting a flow rate, adjust a type of flow) based
on feedback received from the sensors 32. That is, the processor 34 may transmit a signal
(e.g., a control signal) that causes the one or more water effect devices 16 to provide a fluid
flow in accordance with a stage of operation selected by the control system 30. The one
or more sensors 32 generally include devices that may generate, acquire, and/or receive
data (e.g., image data, audio data, electronic data, movement data, and the like), such as
imaging devices (e.g., camera, video recording device, and the like), motion sensors (e.g.,
passive infrared (PIR) sensors, microwave, and the like), accelerometers, proximity
sensors, contact sensors, reader devices (e.g., radio-frequency identification (RFID)
devices, barcode scanners, QR code scanners, devices capable of communicating via
Bluetooth, radio-frequency, local area networks (LANs), wide area networks (WANS),
wireless WANs (WWANSs), wireless LANs (WLANs), mobile communications networks
(e.g., 3G, 4G, Edge, and the like), and the so forth. In some embodiments, the one or more
sensors 32 may be placed or positioned in areas of the water ride vehicle 14 based on where
a collision is more likely to occur. For example, multiple sensors 32 may be disposed the
side facing the interior of the water ride vehicle 14 and/or facing away from the interior of

the water ride vehicle 14.

[0034] In one embodiment, the signal to control operation of the one or more water
effect devices 16 may be based at least in part on a signal from a ride technician that the
rider 24 is correctly positioned in the water ride vehicle 14, after a predetermined time
period following the start of the water ride 10, and the like. For example, the control system
30 may transmit a first control signal to the one or more water effect devices 16 that causes
the one or more water effect devices to provide a first fluid flow (e.g., having a first fluid
flow rate and/or first fluid flow type) at a first time. Additionally, the control system 30

may transmit a second control signal to the one or more water effect devices 16 (e.g., or a

14
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different set of the one or more water effect devices 16) that causes the one or more water
effect devices 16 to provide a second fluid flow (e.g., having a second fluid flow rate and/or

second fluid flow type) at a second time.

[0035] To illustrate certain aspects of the present disclosure, FIG. 3 is a perspective
view of the multi-stage water effect system 12 that includes multiple water ride vehicles
14 that each have one or more water effect devices 16. As shown in the illustrated
embodiment in FIG. 3, the multi-stage water effect system 12 includes a first water ride
vehicle 14a, a second water ride vehicle 14b, and a third water ride vehicle 14c. The first
water ride vehicle 14a has a first water effect device 16a and a second water effect device
16b, the second water ride vehicle 14b has a third water effect device 16¢ and a fourth
water effect device 16d, and the third water ride vehicle 14c¢ has a fifth water effect device
16e and a sixth water effect device 16f. Additionally, the first water ride vehicle 14a has a
first sensor 32a and a second sensor 32b, the second water ride vehicle 14b has a third
sensor 32c¢ and a fourth sensor 32d, and the third water ride vehicle 14¢ has a fifth sensor
32e. The first water ride vehicle 14a also has a special effects systems 48 (e.g., a speaker).
As discussed herein, the number and relative positioning of the sensors 32, the water effect
devices 16, and the special effects systems 48 is meant to be non-limiting. The multi-stage
water effect system 12 also includes one or more attraction features 28. The first attraction
feature 28a, the second attraction feature 28b, and the third attraction feature 28c include a
sixth sensor 32f, a seventh sensor 32g, and an eighth sensor 32h. The depicted embodiment
of the multi-stage water effect system 12 also includes a control system 30, which is
communicatively coupled to each of the sensors 32 and configured to control operation of

the water effect devices 16 as discussed herein.

[0036] To illustrate how the operation of the one or more water effect devices 16
associated with a respective water ride vehicle 14 may change in response to a water ride
vehicle interaction, FIG. 4 is a perspective view of the multi-stage water effect system 12
shown in FIG. 3. In general, multiple water ride vehicle interactions associated with each

water ride vehicle 14 have triggered different stages of operation for each of the water
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effect devices 16 of the multiple water ride vehicles 14 (e.g., the first water ride vehicle

14a, the second water ride vehicle 14b, and the third water ride vehicle 14c¢).

[0037]  As shown in the depicted embodiment, the first water effect device 16a and the
second water effect device 16b are providing a fluid flow 26a and a fluid flow 26b,
respectively. In this case, the first water effect device 16a and the second water effect
device 16b are activated in response to a detected water ride vehicle interaction
corresponding to the first water ride vehicle 14a colliding with the first attraction feature
28a and the attraction feature 28c. That is, the first sensor 32a disposed on the first water
ride vehicle 14a is within the first area 50a to interact with the sixth sensor 32f disposed on
the first attraction feature 28a and the control system 30 receives a feedback indicative of
the interaction (e.g., from the first sensor 32a and/or the sixth sensor 32f). Additionally,
the first sensor 32a is within the second area 50b to interact with the eighth sensor 32h
disposed on the third attraction feature 28c and the control system 30 receives an additional
feedback indicative of the additional interaction (e.g., from the first sensor 32a and/or the
eighth sensor 32h). In one embodiment, the feedback and/or the additional feedback may
each include an identification of which sensor(s) 32 interacted, a position of the sensor(s)
32 on the water ride vehicle 14, and/or the identity of the water ride vehicle. In any case,
the control system 30 selects a stage operation based on the feedback and the additional
feedback and activates the one or more water effect devices 16 in accordance with the
selected stage of operation. As shown in the depicted embodiment, the first water effect
device 16a and the third water effect device 16c¢ are activated and providing a first fluid

flow 26a and a second fluid flow 26, respectively.

[0038] In one embodiment, each sensor 32 may correspond with one or more water
effect devices 16 such that the water effect device 16 of the one or more water effect
devices 16 may correspond to a relative location of the water ride vehicle interaction on
the water ride vehicle 14. For example, when the first sensor 32a is interacting with the
sixth sensor 32f and the first sensor 32a is not interacting with the eighth sensor 32h, then

only one of the water effect devices (e.g., the first water effect device 16a or third water
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effect device 16¢) may be activated. In another embodiment, in response to the sensor(s)
32 detecting one or more water ride vehicle interactions associated with the water ride
vehicle 14a, the control system 30 may transmit a control signal instructing the special
effects device 48 (e.g., a speaker) to output audio, such as a sound of water filling the boat,

which may add to the thrill experience by the rider 24a.

[0039] As shown in the depicted embodiment, the fourth water effect device 16d of the
second water ride vehicle 14b and the fifth water effect device 16e of the third water ride
vehicle 14¢ are providing a fluid flow 26c¢ and a fluid flow 26d, respectively. In this case,
the fourth water effect device 16d and the fifth water effect device 16e are activated in
response to an additional detected water ride vehicle interaction corresponding to the
second water ride vehicle 14b colliding with the third water ride vehicle 14c. More
specifically, the third sensor 32¢ disposed on the second water ride vehicle 14b is within
the third area 50c to interact with the fifth sensor 32e disposed on the third water ride
vehicle 14¢ and the control system 30 receives a feedback indicative of this interaction
(e.g., from the third sensor 32¢ and/or the fifth sensor 32e). As mentioned above, the
feedback may include an identification of which sensor(s) 32 interacted, a position of the
sensor(s) 32 on the water ride vehicle 14, and/or the identity of the water ride vehicle. In
any case, the control system 30 may select a stage of operation based on the feedback and
activate the one or more water effect devices 16 of the second water ride vehicle and/or the
third water ride vehicle 14¢c. As shown in the depicted embodiment, the fourth water effect
device 16d and the fifth water effect device 16e are activated and providing a third fluid
flow 26¢ and a fourth fluid flow 26d, respectively. While the third water effect device 16¢
of the second water ride vehicle 14b and the sixth water effect device 16f of the third water
ride vehicle 14c are not activated in depicted embodiment, in another embodiment, the
third water effect device 16¢ and the sixth water effect device 16f may be activated as a
result of the additional detected water ride vehicle interaction or may be activated when

the control system 30 selects another stage of operation for the water ride vehicle(s) 14.
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[0040] In another embodiment, the control system 30 may be configured to activate one
or more water effect devices 16 based on the water ride vehicle 14 moving a certain
distance or passing a distance threshold. For example, the water effect device 16d of the
second water ride vehicle 14b and the water effect device 16e of the third water ride vehicle
14¢ may activate based on the water ride vehicles 14 moving within a distance of the second
attraction feature 28b. That is, the seventh sensor 32g may be emit radiation having a
frequency (e.g., visible, infrared, radio, and the like) that may be detected by the sensor(s)
32 of the water ride vehicle(s) 14 and the detected radiation may be used by the control

system 30 for selecting a stage of operation.

[0041] In one embodiment, the control system 30 operates to provide a varied
experience for each individual water ride vehicle 14 and or water ride 10 over the course
of multiple ride cycles of a day. For example, the control system 30 may access the stored
executed control instructions of an individual ride vehicle 14 that are indicative of a last
ride cycle of the water ride. The control system 30 may then vary the next set of
instructions so that the ride experience is different between runs. The variability, and
resulting different instructions provided to the water effect devices 16, may be based
according to the factors provided herein, such as rider profile information or water event
interactions. In an embodiment, the instructions may be randomly set, whereby the timing
and duration of activation, the selection of the set of water effect devices 16 that are
activated, and/or the flow rate or pressure are all subject to variable control parameters that

may be set by a random parameter generator.

[0042] FIG. 5 shows a cross-sectional view of a water ride vehicle 14 of the multi-stage
water effect system 12 having multiple water effect devices 16. Each water effect device
16 of the multi-stage water effect system 12 includes one or more fluid conduits or fluid
circuits 52 that may each be selectively coupled to receive fluid (e.g., water) from the fluid
source 44 (e.g., a container, reservoir, collecting chamber) via corresponding valves 54.
The water effect devices 16 may include one or more fluid ports 46 that may provide the

fluid to the interior 56 of the water ride vehicle 14. Additionally, the water effect devices
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16 may also include one or more fluid pumps 58 that may modify (e.g., increase or
decrease) the flow rate of the fluid flow provided by the one or more water effect devices
16. The multi-stage water effect system 12 also includes a drain 60 that may be selectively
coupled to the fluid source 44 via the drain valve 62 to return the water that fills the interior
56 of the water ride vehicle 14 to the fluid source 44. In this way, the fluid flow provided
by the one or more water effect devices 16 may be a closed system, and may facilitate

cleaning of the multi-stage water effect system 12.

[0043] In certain embodiments, various fluid transfer and ingress/egress features, such
as the fluid source 44, the circuits 52, the valves 54, the pumps 58, ducts, and/or the drain
may be hidden under functional components (e.g., a seat) of the water ride vehicle 14 as
well as thematic components of the water ride vehicle 14, such as a chest, a barrel, the
seams 15 or grate 21. In one example, various additional drains or ducts may be
incorporated into the bottom of the water ride vehicle 14 to permit fluid drainage so that
the personal belongings or clothing of the riders 24 does not become waterlogged. Further,
the water ride vehicle 14 may include features that encourage gravity-based drainage via
ducts in the stern when the water ride vehicle 14 is docked or when the bow of the water
ride vehicle 14 is oriented upward. In other embodiments, the water ride vehicle 14 may

be actively pumped out between ride cycles.

[0044] During operation, the control system 30 selectively fluidically couples one or
more of the circuits 52 (e.g., the first circuit 52a, the second circuit 52b, and the third circuit
52c¢) to the fluid source 44 via the valves 54 (e.g., the first valve 54a, the second valve 54b,
and the third valve 54c) based on water ride vehicle interactions identified by the control
system 30. For instance, the control system 30 may receive feedback indicative of the
water ride vehicle 14 colliding into another feature of the water ride, determine a stage of
operation for the one or more water effect devices 16, and selectively adjust (e.g., open,
partially open, partially close, or completely close) a position of the first valve 54a, the
second valve 54b, and the third valve 54c based on the feedback. Additionally or

alternatively, the control system 30 may adjust a flow rate provided by the first pump 58a,
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the second pump 58b, and the third pump 58c based on the feedback. For example, the
control system 30 may increase (e.g., continuously or iteratively) a flow rate of fluid
provided by a water effect devices 16 from a first flow rate to a second flow rate by
adjusting the speed of a respective pump 58 as the stage operation of the multi-stage water
effect system 12 changes. In certain embodiments, a single valve 54 may couple two or
more of the circuits 52, and therefore, the control system 30 may enable the fluid from the
fluid source 44 to flow through multiple circuits 52 by adjusting a single valve 54. In any
case, when the first circuit 52a, the second circuit 52b, and the third circuit 52¢ are fluidly
coupled to the fluid source 44 via the first valve 54a, the second valve 54b, and the third
valve 54c may provide a fluid flow 26 to at least the interior 56 of the water ride vehicle

14.

[0045] FIG. 61s aflow diagram of a method 70 of operating the multi-stage water effect
system 12. As noted, the control system 30 of the multi-stage water effect system 12 may
receive a signal indicative of a water ride vehicle interaction (block 72). The signal may
be one or a combination of an operator input, a sensor feedback, or after a time duration
has been reached (e.g., from the start of the ride, or from the start of a stage). Upon receipt
of the signal, the control system 30 selects a stage to operate the multi-stage water effect
system 12 (block 74). For example, the control system 30 may determine one or more
water ride vehicles 14 associated with the water ride vehicle interaction. The control
system may also determine a current stage of operation of the water ride vehicle 14, such
as whether the water ride vehicle is currently in the initial stage 18 of operation, the first
stage 20 of operation, or the second stage 22 of operation. The control system 30 may also
determine a subset of the one or more water effect devices 16 of each of the one or more
water ride vehicles 14 to activate based on the signal. Additionally, the control system 30
may determine a flow rate and/or flow type that corresponds to the selected stage of
operation to provide to the one or more water ride vehicles 14 using the one or more water
effect devices 16. In addition, any accompanying special effects may also be activated
concurrently with the fluid flow. The fluid flow may be under volume or time control.

That is, in one embodiment, the fluid flow is maintained until a desired fill level within the
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interior 56 of the water ride vehicle 14 is reached, which may be determined based on
operator input and/or sensor feedback. In another embodiment, the fluid flow may continue
until expiration of a timer. For example, the timer may be set based on a predetermined
volume of the interior 56 of the water ride vehicle 14, an average displacement of the rider
24, the flow rate of the fluid outlet ports 46, and a desired fill level (e.g., a fill level that
fills to no higher than calf height for the shortest possible rider). In a specific embodiment,
the fill level may be dynamically adjusted based on the anatomy of an individual rider 24.
Once the desired stage of operation is determined, the control system 30 may output a
control signal to the one or more water effect devices 16 causing the one or more water

effect devices 16 to provide a fluid flow based on the stage of operation (block 76).

[0046] While only certain features of the disclosure have been illustrated and described
herein, many modifications and changes will occur to those skilled in the art. It is,
therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the disclosure.

[0047] The techniques presented and claimed herein are referenced and applied to
material objects and concrete examples of a practical nature that demonstrably improve the
present technical field and, as such, are not abstract, intangible or purely
theoretical. Further, if any claims appended to the end of this specification contain one or
more elements designated as “means for [perform]ing [a function]...” or “step for
[perform]ing [a function]...”, it is intended that such elements are to be interpreted under
35 U.S.C. 112(f). However, for any claims containing elements designated in any other

manner, it is intended that such elements are not to be interpreted under 35 U.S.C. 112(f).
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CLAIMS:

1. A multi-stage water effect system, comprising:

a plurality of water ride vehicles, wherein a water ride vehicle of the plurality of
water ride vehicles comprises one or more water effect devices;

a control system communicatively coupled to the one or more water effect devices
of the water ride vehicle of the plurality of water ride vehicles, wherein the control system
is configured to:

activate the one or more water effect devices of the water ride vehicle to provide a
first fluid flow at a first time;

determine a predetermined time duration has elapsed after the first time; and

activate the one or more water effect devices of the water ride vehicle to provide a
second fluid flow at a second time in response to determining the predetermined time

duration has elapsed.

2. The multi-stage water effect system of claim 1, wherein the first fluid flow
comprises a first flow rate and the second fluid flow comprises a second flow rate different

than the first flow rate.

3. The multi-stage water effect system of claim 2, wherein activating the one or more
water effect devices of the water ride vehicle to provide the first fluid flow at a first time
and activating the one or more water effect devices of the water ride vehicle to provide the
second fluid flow at the second time comprises:

adjusting a flow rate of the one or more water effect devices from the first flow rate

to the second flow rate.

4. The multi-stage water effect system of claim 1, wherein the one or more water effect
devices comprises a plurality of water effect devices, and wherein the control system is
configured to:

activate a first subset of the plurality of water effect devices of the water ride vehicle
to provide the first fluid flow at the first time; and

activate a second subset of the plurality of water effect devices of the water ride
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vehicle to provide the second fluid flow at the second time.

5. The multi-stage water effect system of claim 1, wherein the control system is
configured to:

receive feedback indicative of the water ride vehicle interacting with one or more
features of a water ride;

select a stage of operation of a plurality of stages of operation based on the
feedback; and

activate the one or more water effect devices of the water ride vehicle to provide the

first fluid flow or the second fluid flow based on the selected stage of operation.

6. The multi-stage water effect system of claim 5, comprising one or more sensors
disposed on the water ride vehicle and wherein the one or more sensors are configured to
measure the feedback indicative of the water ride vehicle interacting with one or more

features of the water ride.

7. The multi-stage water effect system of claim 1, wherein the control system is
configured to activate one or more special effect devices in addition to activating the one or
more water effect devices of the water ride vehicle to provide the first fluid flow or the

second fluid flow.

8. The multi-stage water effect system of claim 1, wherein each water ride vehicle of

the plurality of water ride vehicles comprises a respective control system.

9. A water ride vehicle of a water ride of an amusement park, the water ride vehicle
comprising:

a plurality of sensors configured to obtain feedback associated with an interaction
between the water ride vehicle and the water ride;

a plurality of water effect devices, each configured to provide a fluid flow; and

a control system communicatively coupled to the plurality of sensors and the
plurality of water effect devices, wherein the control system is configured to:

receive the feedback associated with the interaction between the water ride vehicle
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and the water ride from at least one sensor of the plurality of sensors;

select a stage of operation from a plurality of stages of operation based on the
feedback, wherein the plurality of stages of operation comprises a first stage of operation
associated with a first flow rate of fluid from a first subset of the plurality of water effect
devices and a second stage of operation associated with a second flow rate of the fluid from
a second subset of the plurality of water effect devices;

activate the first subset of the plurality of water effect devices to provide the fluid at
the first flow rate at a first time in response to selection of the first stage of operation;

determine a predetermined time duration has elapsed after the first time; and
activate the second subset of the plurality of water effect devices to provide the fluid

at the second flow rate at a second time in response to selection of the second stage of

operation and determining the predetermined time duration has elapsed.

10. The water ride vehicle of claim 9, wherein the plurality of sensors comprises a
contact sensor, an imaging device, a radio-frequency identification (RFID) device, or any

combination thereof.

1. The water ride vehicle of claim 9, wherein selecting the stage of operation from the
plurality of stages of operation based on the feedback comprises:

selecting the first stage of operation when the feedback is indicative of an initial
interaction associated with the water ride vehicle; and

selecting the second stage of operation when the feedback is indicative of
subsequent interaction associated with the water ride vehicle, wherein the subsequent

interaction occurs after the initial interaction.

12. The water ride vehicle of claim 9, wherein selecting the stage of operation from the
plurality of stages of operation comprises:
selecting the first stage of operation when the feedback is below a threshold
indicative of a magnitude of the interaction associated with the water ride vehicle; and
selecting the second stage of operation when the feedback is above the threshold

indicative of the magnitude of the interaction associated with the water ride vehicle.

13. The water ride vehicle of claim 9, wherein the first subset of the plurality of water
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effect devices do not overlap with the second subset of the plurality of water effect devices.

14. The water ride vehicle of claim 9, wherein the control system is configured to:
activate the second subset of the plurality of water effect devices to provide the fluid at the
second flow rate after the first subset of the plurality of water effect devices have been

activated for a predetermined time duration.

15. The water ride vehicle of claim 9, wherein the stage of operation is selected based

on a relative location of the at least one sensor.

16.  The water ride vehicle of claim 9, comprising a fluid supply configured to supply

the fluid for the plurality of water effect devices.

17. A multi-stage water effect system, comprising:

a first water ride vehicle comprising a first plurality of water effect devices;

a second water ride vehicle comprising a second plurality of water effect devices;
and

a control system communicatively coupled to the first plurality of water effect
devices and the second plurality of water effect devices, wherein the control system is
configured to:

receive a signal associated with changing a first stage of operation of the first water
ride vehicle, a second stage of operation of the second water ride vehicle, or both;

activate the first plurality of water effect devices to selectively provide a first fluid
at a first flow rate at a first time or a second flow rate at a second time when the signal is
associated with changing the first stage of operation of the first water ride vehicle; and
determining a predetermined time duration has elapsed; and

activate the second plurality of water effect devices to selectively provide a second
fluid at the first flow rate or the second flow rate when the signal is associated with
changing the second stage of operation of the second water ride vehicle and determining the

predetermined time duration has elapsed.

18.  The multi-stage water effect system of claim 17, wherein the signal is received

based on a time duration corresponding to the first stage of operation of the first water ride
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vehicle, the second stage of operation of the second water ride vehicle, or both.

19.  The multi-stage water effect system of claim 17, wherein the control system is
configured to:

activate the first plurality of water effect devices to provide the first fluid at the first
flow rate and activate the second plurality of water effect devices to provide the second
fluid at the first flow rate when the signal indicates that the first water ride vehicle has

interacted with the second water ride vehicle.

20.  The multi-stage water effect system of claim 17, wherein the control system is
configured to:

escalate the first stage of operation associated with the first water ride vehicle to a
subsequent stage of operation when the signal is associated with changing the first stage of
operation; and

escalate the stage of operation associated with the second plurality of water effect

devices when the signal is associated with changing the second stage of operation.

21.  The multi-stage water effect system of claim 17, wherein the control system is
configured to escalate the first stage of operation by increasing a flow rate of the first fluid,

activating additional water effect devices of the first water ride vehicle, or both.
22.  The multi-stage water effect system of claim 17, wherein the control system is

configured to escalate the second stage of operation by increasing a flow rate of the second

fluid, activating additional water effect devices of the second water ride vehicle, or both.

26



