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SYSTEMS AND METHODS FOR ADJUSTING
A SEAT PAN FOR A RIDE VEHICLE SEAT

BACKGROUND

[0001] The present disclosure relates generally to the field of amusement parks.
More specifically, embodiments of the present disclosure relate to systems and methods

for adjusting a seat pan for a ride vehicle seat.

[0002] Amusement parks and other entertainment venues may include a ride with a
ride vehicle that carries passengers along a ride path, for example, a track. Passengers
may be situated in seats of the ride vehicle as the ride vehicle progresses along the ride
path through various features, such as tunnels, turns, ascents, descents, loops, and so
forth. As a result, the passengers may be subjected to forces that may move them out
of proper positioning or orientation in the seats of the ride vehicle. As such, it is
desirable to comfortably restrain and contain the passengers in the seats of the ride

vehicle while the ride is in operation.

[0003]  This section is intended to introduce the reader to various aspects of art that
may be related to various aspects of the present techniques, which are described and/or
claimed below. 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 understood that these statements are to be

read in this light, and not as admissions of prior art.
SUMMARY

[0004] Certain embodiments commensurate in scope with the originally claimed
subject matter are summarized below. These embodiments are not intended to limit the
scope of the claimed subject matter, but rather these embodiments are intended only to
provide a brief summary of possible forms of the subject matter. Indeed, the subject
matter may encompass a variety of forms that may be similar to or different from the

embodiments set forth below.

[0005] Inanembodiment, aride vehicle systemincludes a seat configured to support

a passenger in a ride vehicle. The seat includes a seat pan, and the seat pan includes a
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membrane defining an internal volume and an active fluid disposed within the internal
volume. Additionally, the ride vehicle system includes a field generator configured to
generate an applied field in the active fluid to change a property of the active fluid. The
seat pan is configured to deform under a weight of the passenger to form a contour

conformed to a shape of the passenger in an absence of the applied field

[0006] In an embodiment, a ride vehicle system includes a ride vehicle and a seat
having a seat pan configured to support a passenger within the ride vehicle. The seat
pan is configured to change plasticity based on a voltage applied to the seat pan.
Additionally, the ride vehicle system includes a control system configured to control

the voltage applied to the seat pan.

[0007] Inanembodiment, aride vehicle system includes a field generator configured
to generate an electric field or a magnetic field. Additionally, the ride vehicle system
includes a seat configured to support a passenger in a ride vehicle. The seat includes a
seat pan configured to stiffen in response to exposure to the electric field or the
magnetic field and soften in absence of the electric field or the magnetic field.
Additionally, the ride vehicle system includes control circuitry configured to determine
aride status of the ride vehicle system and instruct the field generator to generate the

electric field or the magnetic field based on the ride status of the ride vehicle system.
BRIEF DESCRIPTION OF DRAWINGS

[0008]  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, wherein:

[0009] FIG. 1 is a side perspective view of an embodiment of a ride system, in

accordance with aspects of the present disclosure;

[0010] FIG. 2 1s a schematic view of an embodiment of a rider engagement system
that may be used in the ride system of FIG. 1, wherein a ride vehicle seat is unoccupied,

in accordance with aspects of the present disclosure;
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[0011] FIG. 3 is aschematic view of the rider engagement system of FIG. 2, wherein
the ride vehicle seat is occupied and a seat pan is in a soft state, in accordance with

aspects of the present disclosure;

[0012] FIG. 4 is a schematic view of the rider engagement system of FIG. 2, wherein
the ride vehicle seat is occupied and the seat pan is in a firm state, in accordance with

aspects of the present disclosure;

[0013] FIG. 5 is a schematic view of an embodiment of a seat pan of a rider
engagement system that may be used in the ride system of FIG. 1. wherein the seat pan
has an electrorheological (ER) fluid, in accordance with aspects of the present

disclosure;

[0014] FIG. 6 is a schematic view of an embodiment of a seat pan of a rider
engagement system that may be used in the ride system of FIG. 1, wherein the seat pan
has a magnetorheological (MR) fluid, in accordance with aspects of the present

disclosure;

[0015] FIG. 7 is a flowchart of a method for controlling a seat pan of a rider

engagement system, in accordance with aspects of the present disclosure; and

[0016] FIG. 8 is a schematic view of an embodiment of a rider engagement system
that may be used in the ride system of FIG. 1, wherein a seat pan includes a deformable

support, in accordance with aspects of the present disclosure.
DETAILED DESCRIPTION

[0017] One or more specific embodiments of the present disclosure 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 appreciated 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 appreciated that such a development effort might be

complex and time-consuming, but would nevertheless be a routine undertaking of
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design, fabrication, and manufacture for those of ordinary skill having the benefit of

this disclosure.

[0018] When introducing elements of various embodiments of the present
disclosure, the articles “a,” “an,” and “the” are intended to mean that there are one or
more of 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. Additionally, it should be understood that references to “one embodiment™
or “an embodiment” of the present disclosure are not intended to be interpreted as
excluding the existence of additional embodiments that also incorporate the recited

features.

EENT3

[0019]  Asused herein, the terms “approximately,” “generally,” “substantially,” and
so forth, are intended to convey that the property value being described may be within
a relatively small range of the property value, as those of ordinary skill would
understand. For example, when a property value is described as being “approximately”™
equal to (or, for example, “substantially similar” to) a given value, this is intended to
convey that the property value may be within at least +/- 5%, within +/- 4%, within +/-
3%, within +/- 2%, within +/- 1%, or even closer, of the given value. Similarly, when
a given feature is described as being “substantially parallel” to another feature,
“generally perpendicular” to another feature, and so forth, this is intended to convey
that the given feature is within at least +/- 5%, within +/- 4%, within +/- 3%, within +/-
2%, within +/- 1%, or even closer, to having the described nature, such as being parallel
to another feature, being perpendicular to another feature, and so forth. Mathematical
terms, such as “parallel” and “perpendicular,” should not be rigidly interpreted in a
strict mathematical sense, but should instead be interpreted as one of ordinary skill in
the art would interpret such terms. For example, one of ordinary skill in the art would
understand that two lines that are substantially parallel to each other are parallel to a
substantial degree, but may have minor deviation from exactly parallel, such as to

account for manufacturing tolerances.

[0020] Amusement parks and other entertainment venues include attractions that
provide experiences for guests (e.g., patrons, users). For example, an attraction may
include a ride with one or more ride vehicles that follow a ride path, such as a track,

through a series of features. As such, ride vehicle seats frequently include features to
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restrain and contain passengers in the ride vehicle seats while the ride vehicle is
operating and throughout a duration of a ride experience. As will be appreciated,
passengers of various ages, sizes, and proportions may wish to enjoy the ride
experience. Accordingly, it may be desirable for the ride vehicle seats to adjust to

accommodate passengers of a wide variety of body types, shapes, and sizes.

[0021]  With the foregoing in mind, systems described herein relate generally to a
seat pan for a ride vehicle seat of a ride system. The seat pan may be disposed in the
ride vehicle seat and configured to closely conform to a wide variety of body types,
shapes, and sizes. In other words, the seat pan is adaptable and adjustable in shape and
contour to enable accommodation of differently shaped ride passengers. The seat pan
may have a controllable plasticity. For example, in a soft state, the seat pan may be
highly flexible to conform around a portion of a passenger. The seat pan may be
controlled to switch to a firm state, in which the seat pan stiffens to maintain a shape of
the seat pan. For example, after the seat pan assumes a conformed shape around the
portion of the passenger in the soft state, the seat pan may enter the firm state to
maintain the conformed shape and thereby provide firm support against the portion of

the passenger.

[0022] In an embodiment, the plasticity of the seat pan may be controlled based on
an applied field (e.g.. an electric field) applied to the seat pan. For example, the seat
pan may include a membrane that defines an interior volume containing an
electrorheological (ER) fluid whose viscosity varies based on the electric field. When
the seat pan is subject to little or no electric field, the ER fluid may have a low viscosity.
As a result, the shape of the seat pan may easily conform to pressure applied over the
membrane, such as due to contact with a body of a passenger and a weight of the
passenger. Indeed, when the ER fluid is deactivated, the seat pan may be in a soft state,
and the membrane, being flexible, may conform around the body of the passenger as
the ER fluid within the membrane is displaced under the weight of the passenger. On
the other hand, when the ER fluid is activated (e.g., when an electric field is applied),
the viscosity of the ER fluid may be increased. As a result, the seat pan may enter a
firm state in which the ER fluid is more resistant to flow, causing the seat pan to retain

its shape more readily than in the soft state.
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[0023] In an embodiment, the seat pan may be filled with a magnetorheological
(MR) fluid whose viscosity varies based on the applied field (e.g., a magnetic field)
applied to the MR fluid. In the soft state of the seat pan, little or no magnetic field may
be applied to the MR fluid, and the MR fluid may flow within the membrane with low
viscosity. In the firm state, the MR fluid is activated by exposure to a magnetic field,
which causes the MR fluid to resist flow within the membrane. As a result, the seat pan
may stiffen and hold its shape around the body of the passenger, thereby firmly

supporting and/or containing the passenger in the seat.

[0024] In the soft state, displacement of the ER/MR fluid by the weight of the
passenger may cause a portion of the seat pan to rise between the passenger’s legs,
forming a pommel. In the firm state, the pommel may persist as a firm structure, even
as the weight of the passenger shifts (e.g., during acceleration and deceleration of the
ride vehicle). Thus, the seat pan is configured to produce a custom-shaped, adjustable

pommel for the ride vehicle seat.

[0025]  Turning now to the drawings, FIG. 1 depicts a side perspective view of an
embodiment of a ride system 10. The ride system 10 may include a ride vehicle 14 that
holds a number of passengers 12 (e.g., one or more passengers). The ride vehicle 14
may include a motion base (e.g., a platform or an active support with one or more
degrees of freedom) that generates movement to create a thrilling or immersive
experience for the passengers 12. In one embodiment, the ride vehicle 14 may travel
along or about a ride path 16. In one embodiment, multiple ride vehicles 14 may be
coupled (e.g., by one or more linkages) and travel together along or about the ride path
16. The ride path 16 may be any surface on which the ride vehicle 14 travels. In the
illustrated embodiment, the ride path 16 is a two-rail track. However, the illustrated
ride path 16 may be representative of any of various different types of ride paths 16
(e.g., a single rail, an overhead rail, trackless flooring, or grooves). The ride path 16
may or may not dictate a route or path traveled by the ride vehicle 14. That is, in one
embodiment, the ride path 16 may control the movement (e.g., direction, speed, and/or
orientation) of the ride vehicle 14 as it progresses, similar to a train on train tracks. In
another embodiment, there may be a system for controlling the route or path taken by
the ride vehicle 14. For example, the ride path 16 may be an open surface that allows

the passengers 12 to control certain aspects of the movement of the ride vehicle 14 via
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a control system resident on the ride vehicle 14. Altematively or additionally, the
control system may be resident on the open surface, such that the passenger 12 may
control features on the open surface to maneuver the ride vehicle 14 at a target

trajectory.

[0026]  Furthermore, the ride system 10 may include any number of ride vehicles 14,
such as one, two, three, four, five, ten, twenty, or more ride vehicles 14, that travel
individually (e.g., each of the ride vehicles 14 travels independently along the ride path
16) or together (e.g., in one or more groups; physically or virtually linked to form one
or more trains or connected series of ride vehicles 14 that travel along the ride path 16).
Each ride vehicle 14 may accommodate any number of passengers 12, such as one, two,
three, four, or more passengers 12. For example, the illustrated embodiment shows five
ride vehicles 14 that each accommodate two passengers 12. It should be appreciated
that each ride vehicle 14 may accommodate various numbers of passengers 12. For
example, a first ride vehicle 14 may accommodate one passenger, a second ride vehicle
14 may accommodate four passengers 12, a third ride vehicle 14 may accommodate six
passengers 12, and further ride vehicles 14 may accommodate any suitable numbers of
passengers 12. As discussed in detail herein, each ride vehicle 14 may contain one or
more rider engagement systems 17, which may include seat pans 18. For a respective
seat pan 18, the passenger 12 may sit on the seat pan 18, whereupon the weight of the
passenger 12 causes a portion of the seat pan 18 to rise between legs of the passenger
12, such that the seat pan 18 engages with each leg of the passenger 12 (e.g., contacts;
in a frictional engagement) to aid in securing the passenger 12 to the rider engagement

system 17 of the ride vehicle 14.

[0027]  Itshould be appreciated that the embodiment of the ride system 10 illustrated
in FIG. 1 is a simplified representation intended to provide context and facilitate
discussion of the presently disclosed techniques. Other embodiments of the ride system
10, including the ride vehicle 14, the ride path 16, the seat pan 18, and so forth may

include similar and/or different elements or configurations.

[0028]  FIGS. 2-4 are schematics of an embodiment of the rider engagement system
17 including the seat pan 18 that may be used in the ride system 10 of FIG. 1. The rider
engagement system 17 may include a ride vehicle seat 30, which may include a seat

back 32, a restraint system 34, and/or the seat pan 18. The seat back 32 and the seat
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pan 18 may enable comfortable accommodation of the passenger 12 when seated. The
restraint system 34 may operate to restrain the passenger 12 within the ride vehicle seat
30. As disclosed herein, the seat pan 18 may be configured to transition between
varying degrees of plasticity or stiffness to conform to a body of the passenger 12 and

to maintain a shape of the seat pan 18 once conformed.

[0029] In one embodiment, the ride vehicle 14 and/or the ride vehicle seat 30 may
be equipped with a sensor(s) 36, which may be representative of any number of sensors
and sensor types. The sensor(s) 36 may be integrated in the ride vehicle seat 30, the
seat back 32, the seat pan 18, and/or anywhere else on the ride vehicle 14. In an
embodiment, the sensor(s) 36 is configured to detect a presence of the passenger 12 in
the ride vehicle seat 30, the weight of the passenger 12 in the ride vehicle seat 30, and/or
contact with the seat pan 18 by the passenger 12 in the ride vehicle seat 30. The
sensor(s) 36 may include a passenger condition sensor (e.g. a pressure sensor, a weight
sensor, a force sensor, a motion sensor, an image sensor, a touch sensor) used to
measure the passenger’s condition (e.g., physical condition, height, weight, shape, size)
and provide feedback to a seat controller 38 indicating the passenger’s condition. The
sensor(s) 36 may measure a force acting upon the seat pan 18, such as the weight of the
passenger 18, a centripetal force of the ride vehicle 14, and/or a g-force experienced by
the passenger 18. Additionally. the sensor(s) 36 may include an inertial measurement
unit (e.g., accelerometer) configured to determine an orientation and/or acceleration of
the passenger 12 and/or the ride vehicle 14. Based on data (e.g., acceleration data) from

the sensor(s) 36, the seat controller 38 may control a stiffness of the seat pan 18.

[0030] In one embodiment, the rider engagement system 17 may include a control
system 40. The control system 40 may include the seat controller 38, which may be
representative of a single controller or multiple separate controllers cooperating
together (e.g., operating together as a unit). In one embodiment, the seat controller 38
may be a central controller that controls numerous rider engagement systems 17 (e.g.,
all rider engagement systems 17 for all ride vehicle seats 30 in one ride vehicle 14). In
another embodiment, the seat controller 38 may control one rider engagement system
17 (e.g., each rider engagement system 17 for each ride vehicle seat 30 has a dedicated

seat controller 38). The seat controller 38 may include one or more processors 42,
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memory 44, and one or more communication systems 46 (e.g.. communication

circuitry).

[0031] Additionally, the rider engagement system 17 may include or be
communicatively coupled to a base station controller 48 that may facilitate control of
the control system 40. The base station controller 48 may represent one or more
controllers, such as a single controller operating alone or multiple controllers operating
together. The base station controller 48 may include one or more processors 50,
memory 52, and one or more communication systems 54. In one embodiment, the seat
controller 38 and the base station controller 48 may be communicatively coupled via
respective transmitters, receivers, and/or transceivers (e.g., transceiver 56 and
transceiver 58) that enable wireless communication across any suitable protocol. In
another embodiment, the seat controller 38 and the base station controller 48 are
communicatively coupled via a wired (e.g.. landline, fiberoptic cable(s)) connection.
The seat controller 38 and/or the base station controller 48 may serve as a quality check
point, whereby conditions of the rider engagement system 17 are monitored. For
example, the base station controller 48 may receive data from the seat controller 38
and/or the sensor 36 on the ride vehicle seat 30, on the seat pan 18, or the like. Such
data may be utilized to determine force being applied to the seat pan 18, whether the
seat pan 18 is in a soft state 60 (e.g.. FIGS. 2 and 3) or a firm state 62 (e.g., FIG. 4).
and/or whether the seat pan 18 may be actuated (e.g., whether a ride status allows for
adjustment of the seat pan 18). Furthermore, an operator of the base station controller
48 may manually control the rider engagement system 17 and instruct the seat pan 18

to enter the soft state 60 or the firm state 62.

[0032]  The processor 42 of the seat controller 38 and/or the processor 50 of the base
station controller 48 may be used to execute software. such as software for controlling
the stiffness of the seat pan 18. Furthermore, the processor 42 and/or the processor 50
may determine a start time and an end time associated with a ride (e.g., a ride stage;
between loading and unloading of the passenger 12 onto the ride vehiclel4) that utilizes
the rider engagement system 17. The processor 42 and/or the processor 50 may be any
type of computer processor or microprocessor capable of executing computer-
executable code. The processor 42 and/or the processor 50 may also include multiple

processors that perform the operations described herein (e.g., form a processing system
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or control circuitry with multiple processors, wherein one processor performs a first
operation, a second processor performs a second operation, and so on to perform the

operations described herein).

[0033] The memory 44 of the seat controller 38 and/or the memory 52 of the base
station controller 48 may include a volatile memory, such as random access memory
(RAM), and/or a nonvolatile memory (ROM). The memory 48 and/or the memory 52
may store a variety of information and may be used for various purposes. For example,
the memory 44 may store processor-executable instructions, such as instructions for
controlling components of the ride vehicle 14. The memory 44 and/or the memory 52
may also include flash memorv, or any suitable optical, magnetic, or solid-state storage
medium, or a combination thereof. The memory 44 and/or the memory 52 may store
data, instructions (e.g., software or firmware for controlling the configuration of the

seat pan 18), and any other suitable information.

[0034] The communications system 46 of the seat controller 38 and/or the
communications system 54 of the base station controller 48 may be a wired or wireless
communication component that may facilitate communication between the seat
controller 38 and the base station controller 48, and/or various other computing systems
via the transceiver 56 and the transceiver 58 or via a network (e.g., via Internet,
Bluetooth, Wi-Fi1).

[0035] Inan embodiment, the seat pan 18 may include (e.g., contain) an active fluid
64, such as an ER fluid or an MR fluid. Material properties of the active fluid 64 may
enable the active fluid 64 to change viscosity and/or plasticity when exposed to an
applied field (e.g., electric, magnetic, and/or electromagnetic) field. For example, when
the active fluid 64 is not exposed to an electric field or a magnetic field, the viscosity
of the active fluid 64 may be low. The active fluid 64 may become increasingly viscous
as an intensity (e.g., flux) of the electric field or the magnetic field passing through the
active fluid 64 increases. To harness such rheological effects, the ride vehicle seat 30
may include a field generator 66 configured to generate and/or modulate the applied
field, such that the active fluid 64 is exposed to the applied field. The field generator
66 may include a voltage source to create the electric field or to energize an
electromagnet to create the magnetic field. The control system 40 (e.g., seat controller

38, base station controller 48) may control the field generator 66 to activate, deactivate,

10
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and/or modulate the applied (e.g., electric and/or magnetic) field passing through the
active fluid 64. As a result, the viscosity of the active fluid 64 may be controlled. As
disclosed herein, regulating the viscosity of the active fluid 64 may enable control of
the stiffness (e.g., plasticity) of the seat pan 18. As a result, the seat pan 18 may
transition between a range of stiffnesses, including the soft state 60 and the firm state
62.

[0036] FIGS. 2-4 each illustrate a different condition under which the rider
engagement system 17 may operate. In FIG. 2, no passenger 12 is seated in the ride
vehicle seat 30. For example, the ride system 10 may be in an inactive state in which
the ride vehicle 14 is not in motion. The inactive state may be a boarding phase of the
ride system 10, during which the passenger 12 is in the process of being seated in the
ride vehicle 14. As another example, the ride system 10 may be in an active state in
which the ride vehicle 14 is in motion, and the ride vehicle seat 30 happens to be
unoccupied. In any case, when the ride vehicle seat 30 is unoccupied, or when no
weight is seated on the seat pan 18 (e.g., as detected by the sensor(s) 36 and indicated
by data from the sensor(s) 36), the seat pan 18 may be in the soft state 60 by default.
In the soft state 60, the seat pan 18 may be relatively deformable, such that a pressure
applied to the seat pan 18 would mold the seat pan 18 to conform to a profile of the
pressure. While no pressure is applied. as shown in FIG. 2, the seat pan 18 may be
relatively flat or otherwise non-distinct in contour across a sitting surface (e.g., upper
surface) of the seat pan 18. The control system 40 (e.g., seat controller 38 and/or base
station controller 48) may adjust the plasticity of a material of the seat pan 18 to ensure
that the seat pan 18 is conformable. In an embodiment, the base station controller 48
may instruct the seat controller 38 to configure the seat pan 18 in the soft state 60 based
on data from the sensor(s) 36, ride conditions, a ride status of the ride vehicle 14, a
timed schedule, and so forth. Thus, the seat pan 18 may be in the soft state 60 and not

conformed to a particular shape.

[0037] In FIG. 3, the passenger 12 is seated on the seat pan 18 in the soft state 60.
Because the seat pan 18 is relatively plastic in the soft state 60, the weight of the
passenger 12 may cause the seat pan 18 to conform around a portion of the body (e.g.,
buttocks. legs) of the passenger 12. That is. the passenger may “sink” into the seat pan

18, such that the seat pan 18 is molded to a shape of the passenger 12. As a result, a

11
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portion of the seat pan 18 may rise between legs 68 of the passenger to form a pommel
70. While the seat pan 18 is in the soft state 60, the conformed shape of the seat pan 18
may be dynamic and change in response to the weight of the passenger 12 shifting in
the ride vehicle seat 30. That is, although the seat pan 18 may conform to the shape of
the passenger 12, the shape of the seat pan 18 is not rigidly fixed to constrain or support
the body of the passenger 12 in the soft state 60. The passenger 18 may be seated on
the seat pan 18 in the soft state 60 during the inactive state of the ride system 10. such

as during a boarding phase or a deboarding phase.

[0038] In FIG. 4, the seat pan 18 is stiffened to produce the firm state 62. It should
be understood that activating the firm state 62 may refer to stiffening the seat pan 18
within a range (e.g., continuous range) of stiffness. That is, the soft state 60 and the
firm state 62 may not represent exclusively binary states, but may instead gauge the
quality of stiffness in arelative gradation of possible stiffness. Thus, to adjust from the
soft state 60 to the firm state 62 should be understood to mean generally stiffening the

seat pan 18 relative to an initial stiffness.

[0039]  The control system 40 may stiffen the seat pan 18 (e.g., activate the firm state
62) based on the data from the sensor(s) 36, ride conditions, a ride status of the ride
vehicle 14, a timed schedule, and so forth. Specifically, the control system 40 may
stiffen the seat pan 18 when more support and/or restraint around the passenger 12 is
desired. For example, the control system 40 may activate the firm state 62 when the
ride system is in an active (e.g., moving, movable) phase or is about to enter the active
phase (e.g.. within a period of time, such as within 5, 10, 30, or 60 seconds: based on
known or planned ride schedules for the ride vehicle 14). Additionally, the control
system 40 may activate the firm state 62 in response to the velocity or acceleration of
the ride vehicle 14 exceeding a threshold velocity or acceleration (e.g., zero) or when
such velocity or acceleration is about to occur (e.g., within a period of time, such as
within 5, 10, 30, or 60 seconds; based on known or planned routes for the ride vehicle
14). In an embodiment, the control system 40 may adjust the stiffness of the seat pan
18 based on certain features (e.g., hard turns, loops) or events associated with a position
and/or elapsed time of the ride vehicle 14 within aride environment (e.g., along the ride
path 16). For example, the base station controller 48 may monitor a position (e.g.. via

alocation sensor) and/or elapsed time of the ride vehicle 14 and, at certain spatial and/or

12
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temporal checkpoints, instruct the seat controller 38 to switch or adjust the seat pan 18
between the soft state 60, the firm state 62, and any stiffness value therebetween. Thus,
the seat pan 18 may adjust in this way at any suitable portion of a ride cycle, such as at
the boarding phase, at the deboarding phase, during the ride stage between the boarding
phase and the deboarding phase, when stationary, and/or when in motion (e.g., along
the ride path).

[0040] In the firm state 62, the seat pan 18 may more rigidly support and secure the
passenger 12 within the ride vehicle seat 30. For example, the conformed shape of the
seat pan 18, as previously formed in the soft state 60, may include the pommel 70, as
well as concavities 72 molded in the shape of the legs 68. buttocks, and/or back of the
passenger 12. When the seat pan 18 stiffens in the firm state 62, the pommel 70 and
walls of the concavities 72 may provide more rigid lateral support for the body of the
passenger 12 (e.g., against leaning of the passenger 12 to the left, right, front, and/or
back). Additionally, the conformed shape of the seat pan 18 in the firm state 62 may
provide increased resistance (e.g., friction) against sliding within the ride vehicle seat
30. In this way, the passenger 12 may feel more comfortable and secure in the ride
vehicle seat 30, even as the passenger 12 experiences significant acceleration

throughout the ride.

[0041] In some embodiments, the seat pan 18 may be in the firm state 62 when no
passenger 12 is seated in the ride vehicle seat 30. For example, the seat controller 38
may be a central controller instructing numerous seat pans 18 to adjust stiffness. even
while some of the numerous seat pans 18 are unoccupied. Alternatively, each seat pan
18 may be associated with its separate respective seat controller 38, and the base station
controller 48 may instruct each of the separate controllers 38 to adjust the stiffness of
the seat pans 18, even while some of the seat pans 18 are unoccupied. When the seat
pan 18 is unoccupied in the firm state 62, the seat pan 18 may have the same shape as
the unoccupied seat pan 18 in the soft state 60 (e.g., FIG. 2), without the concavities 72
and the pommel 70.

[0042] At the end of the ride, the seat pan 18 may revert to the soft state 60, and the
passenger 12 may exit the rider engagement system 17. The seat pan 18 may revert to
the soft state 60 before or after the passenger 12 gets up from the seat pan 18 (e.g.,

breaks contact with the seat pan 18). Then, the seat pan 18 may be unoccupied in the

13
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soft state 60 until a new passenger 12 enters the ride vehicle seat 30 for a subsequent
ride cycle. When the new passenger 12 sits in the seat pan 18, the seat pan 18 may
conform around the body of the new passenger 12 to form a new conformed shape
different from the previous conformed shape of the previous passenger 12. In this way,
the seat pan 18 may cycle between stiffness states during and/or in between ride cycles
and accommodate different passengers 12 (e.g., in a comfortable, dynamic, and/or

personalized manner) over multiple ride cycles.

[0043] FIG. 5 is a schematic view of an embodiment of the seat pan 18 utilizing the
field generator 66 and an ER fluid 80 to achieve voltage-dependent plasticity of the seat
pan 18. As shown, the seat pan 18 includes the concavities 72 and the pommel 70. For
clarity of illustration, the passenger 12 (e.g., legs 68) is not shown in FIG.5, but may be
understood with reference to FIG. 4. The seat pan 18 includes a membrane 82 enclosing
an internal volume 84 of the seat pan 18. The membrane 82 may be resilient (e.g.,
elastic, flexible) such that the or shape of the internal volume 84 changes depending on
pressure (e.g., external applied pressure and internal fluid pressure) exerted against the

membrane 82.

[0044] The ER fluid 80 is contained within the intemal volume 84. An external
pressure exerted on the membrane 82 may deform the membrane 82 and displace the
ER fluid 80. The ER fluid 80 may include electrically active particles suspended in a
base fluid (e.g., electrically insulating fluid). Certain material properties (e.g.,
viscosity, viscoelasticity, thickness, consistency, plasticity) of the ER fluid 80 vary
based on exposure to an electric field. For example, when no electric field is present,
the ER fluid 80 may be non-viscous, flowing freely within the internal volume 84.
However, when the ER fluid 80 is exposed to an electric field, the ER fluid 80 may

exhibit increased viscosity.

[0045] The seat controller 38 may control the stiffness of the seat pan 18 by
generating and/or controlling an electric field in the ER fluid 80 using an electric field
generator 81 (e.g., as an embodiment of the field generator 66). For example, the
electric field generator 81 may include a voltage source 86 (e.g.. DC power supply, AC
power supply, battery) configured to establish a voltage between a first lead 88 (e.g.,
first plate, first wire) and a second lead 90 (e.g., second plate, second wire) extending

through the ER fluid 80. The potential difference between the first lead 88 and the
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second lead 90 produces an electric field 92 through the ER fluid 80. The seat controller
38 may turn the voltage source 86 on and off to switch between the soft state 60 and
the firm state 62. Additionally, the seat controller 38 may modulate the voltage of the
electric field generator 81 to adjust a magnitude of the electric field 92 and thereby

change the viscosity of the ER fluid 80 and the stiffness of the seat pan 18.

[0046]  As the viscosity of the ER fluid 80 increases, an external pressure (e.g..
weight of the passenger 12) may displace the ER fluid 80 to alesser degree. As aresult,
the seat pan 18 may resist deformation and behave closer to a rigid body when a force
is exerted upon the membrane 82. In this way, the seat pan 18 may maintain a contour
(e.g.. a conformed shape) molded to match the body of the passenger 12. The molded
contour includes the concavities 72 and the pommel 70. When the weight of the
passenger 12 shifts (e.g., due to acceleration of the ride vehicle 14), the seat pan 18 may
provide reaction forces against the shifting weight and thus support, stabilize, and

secure the passenger 12 within the molded contour formed in the seat pan 18.

[0047] FIG. 6is a schematic view of an embodiment of the seat pan 18 utilizing the
field generator 66 and an MR fluid 100 to control the plasticity of the seat pan 18. As
shown, the seat pan 18 includes the concavities 72 and the pommel 70. For clarity of
illustration, the passenger 12 (e.g., legs 68) is not shown in FIG.6, but may be
understood with reference to FIG. 4. The seat pan 18 includes a membrane 102
enclosing an internal volume 104 of the seat pan 18. The membrane 102 may be
resilient (e.g., elastic, flexible) such that the or shape of the intemal volume 104 changes
depending on pressure (e.g., external applied pressure and internal fluid pressure)

exerted against the membrane 102.

[0048] The MR fluid 100 is contained within the internal volume 104. An external
pressure exerted on the membrane 102, may deform the membrane 102 and displace
the MR fluid 100. The MR fluid 100 may include magnetic particles suspended in a
base fluid (e.g., electrically insulating fluid). Certain material properties (e.g.,
viscosity, viscoelasticity, thickness, consistency, plasticity) of the MR fluid 100 vary
based on exposure to a magnetic field. For example, when no magnetic field is present,
the MR fluid 100 may be non-viscous, flowing freely within the internal volume 104.
However, when the MR fluid 100 is exposed to a magnetic field, the MR fluid 100 may

exhibit increased viscosity.
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[0049] The seat controller 38 may control the stiffness of the seat pan 18 by
generating and/or controlling a magnetic field through the MR fluid 100 using a
magnetic field generator 105 (e.g., as an embodiment of the field generator 66). For
example, the magnetic field generator 105 may include a first electromagnet 106
disposed at a first end of the seat pan 18 and a second electromagnet 108 disposed at a
second end of the seat pan 18. The seat controller 38 may instruct the magnetic field
generator 105 to energize the first electromagnet 106 and the second electromagnet 108
to produce a magnetic field 110 through the MR fluid 100. Additionally, the seat
controller 38 may instruct the magnetic field generator 105 to modulate current through
the first electromagnet 106 and the second electromagnet 108 to adjust a magnitude of
the magnetic field 110 and thereby change the viscosity of the MR fluid 100 and the
stiffness of the seat pan 18. In an embodiment, the magnetic field generator 105 may
not include the second electromagnet 108, as the first electromagnet may be sufficient
to produce the magnetic field 110. In an embodiment, the rider engagement system 17
may include one or more permanent magnets to produce the magnetic field 110 (e.g.,
instead of the first electromagnet 106 and the second electromagnet 108). The control
system 40 may control an actuator to adjust a position of the one or more permanent
magnets relative to the MR fluid to change an intensity (e.g., flux) of the magnetic field
110 through the MR fluid.

[0050]  As the viscosity of the MR fluid 100 increases, an external pressure (e.g.,
weight of the passenger 12) may displace the MR fluid 100 to a lesser degree. As a
result, the seat pan 18 may resist deformation and behave more similarly to a rigid body
when a force is exerted upon the membrane 102. In this way, the seat pan 18 may
maintain a contour molded (e.g., conformed shape) to match the body of the passenger
12. The molded contour includes the concavities 72 and the pommel 70. When the
weight of the passenger 12 shifts (e.g., due to acceleration of the ride vehicle 14), the
seat pan 18 may provide reaction forces against the shifting weight and thus support,
stabilize, and secure the passenger 12 within the molded contour formed in the seat pan
18.

[0051] In an embodiment, the seat pan 18 may be configured to morph to the shape
of the passenger 12 using effects of other active materials. such as shape memory

materials, piezoelectric materials, electroactive polymers, electrostrictive polymers,
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ironic polymer gels, or any suitable material having a voltage-dependent plasticity
instead of or in addition to the ER fluid 80 or the MR fluid 100. Additionally, the active
materials may include a hybrid material with a metal nanostructure and electrolyte

and/or a carbon-based (e.g., graphene-based) hybrid material and electrolyte.

[0052] FIG. 7 is a flowchart of a method 200 for controlling the seat pan 18. The
method 200 may be performed as an automated procedure by control circuitry, such as
the control system 40, the seat controller 38, the processor 42 of the seat controller 38,
the base station controller 48, and/or the processor 50 of the base station controller 48.
Instructions for performing the method 200 may be stored in a memory, such as the
memory 44 of the seat controller 38 or the memory 52 of the base station controller 48.
The method 200 includes various steps represented by blocks. Although the flowchart
illustrates the steps in a certain sequence, it should be understood that the steps may be
performed in any suitable order and certain steps may be carried out simultaneously,
where appropriate. Further, certain steps or portions of the method 200 may be

performed by separate systems or devices.

[0053]  Atblock 202, the control system 40 may soften the seat pan 18 (e.g., activate
the soft state 60). For example, block 202 may be performed before a ride begins and/or
before the passenger 12 is seated in the ride vehicle seat 30. In an embodiment, the seat
pan 18 may be in the soft state 60 by default (e.g., in a deactivated mode). For example,
at block 202, little or no electric field may be generated through the ER fluid 80 of the
seat pan 18 of FIG. 5. That is, the controller system 40 may configure the voltage
source 86 to generate little or no voltage. A similar technique may be performed with
respect to the seat pan 18 using the MR fluid 100, as shown in FIG. 6. That is, the
control system 40 may not energize the first electromagnet 106 and the second
electromagnet 108 to produce the magnetic field 110. With respect to this step and the
following steps, described techniques for controlling the MR fluid 100 via the magnetic
field 110 should be understood as analogous to controlling the ER fluid 80 via the
electric field 92.

[0054] At block 204, the control system 40 may determine that a passenger 12 is
seated in the ride vehicle seat 30. For example, the sensor(s) 36 may detect the weight
of the passenger 12. Additionally or alternatively, the seat controller 38 may determine

that the restraint system 34 is in an engaged position (e.g., lowered, buckled). During
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block 204, the seat pan 18 is in the soft state 60. Therefore, the seat pan 18 may deform

to form a molded contour conforming to the shape of the passenger 12.

[0055] At block 206, the control system 40 may determine a ride status of the ride
vehicle 14 based on data from the sensor(s) 36, signals between the seat controller 38
and the base controller 48, an operator input, and the like. The ride status may be
indicative of a position and/or speed of the ride vehicle 14. Based on the ride status,
the control system 40 may control the stiffness of the seat pan 18 (e.g., by controlling
the field generator 66). In particular, at block 206, the control system 40 may determine
that the ride vehicle 14 has a first ride status during which stiffening of the seat pan 18
is desirable. For example, determining that the ride vehicle 14 has the first ride status
may include determining that the ride cycle is about to begin, that the ride vehicle 14 is
in motion, and/or that the restraint system 34 is engaged. In an embodiment,
determining that the ride vehicle 14 has the first ride status includes receiving an
operator input to stiffen the seat pan 18 and/or initialize a ride sequence. In other words,
the first ride status may be any condition of the ride system 10 that indicates that it is

time to secure the position of the passenger 12 in the ride vehicle seat 30.

[0056] At block 208, in response to determining that the passenger 12 is seated and
that the ride vehicle 14 is in the first ride status, the control system 40 may stiffen the
seat pan 18 (e.g., activate the firm state 62). For example, the control system 40 may
energize the first electromagnet 106 and the second electromagnet 108 of the seat pan
18 of FIG. 6 to produce the magnetic field 110. As a result, the MR fluid 100 may
become more viscous and/or rigid, causing the seat pan 18 to become rigid in the shape
of the contour corresponding to the passenger 12 seated in the ride vehicle seat 30. In
this way, the control system 40 may control the seat pan 18 to activate when the ride

vehicle 14 is in the first ride status.

[0057] At block 210, the control system 40 may again determine the ride status of
the ride vehicle 14. This time, the control system 40 may determine that the ride vehicle
14 has a second ride status indicating that the seat pan 18 may be softened. For
example, determining that the ride vehicle 14 has the second ride status may include
receiving an operator input to soften the seat pan 18 or determining that the ride vehicle
14 is stopped, that the ride cycle is over, and/or that the restraint system 34 is

disengaged. The second ride status may be a condition of the ride system 10 that
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indicates that it is time to release the passenger 12 from the rider engagement system

17.

[0058]  Atblock 212, the control system 40 may soften the seat pan 18. For example,
the ride cycle may be over after it is determined at step 210 that the ride vehicle 14 has
the second ride status. Therefore, the control system 40 is configured to release the
stiffened shape of the seat pan 18 to return to the soft state 60. For example, the control
system 40 may deenergize the first electromagnet 106 and/or the second electromagnet
108 of the seat pan 18 of FIG. 6 to deactivate the magnetic field 110. As a result, the
MR fluid 100 may become less viscous, causing the seat pan 18 to soften. In this way,
the control system 40 may control the seat pan 18 to deactivate when the ride vehicle is
in the second ride status. Then, as a subsequent passenger 12 sits in the ride vehicle
seat 30, the seat pan 18 may conform to the shape of the subsequent passenger 12 to
provide a new custom contour to support and secure the body of the subsequent

passenger 12. Subsequently. the method 200 may restart at block 202 or block 204.

[0059] In an embodiment, the first ride status may indicate that the ride vehicle 14
is in motion, or that the ride vehicle 14 is approaching a particular feature (e.g., a turn,
aloop) or event that necessitates stiffening of the seat pan 18. The second ride status
may indicate that the factors contributing to the first ride status are not present, and

thus, the seat pan 18 may be softened.

[0060]  FIG. 8 illustrates an embodiment of the rider engagement system 17 in which
the seat pan 18 includes a deformable support 250. The deformable support 250 may
be a solid structure configured to establish a general shape of the seat pan 18 and
cushion the passenger 12, particularly in the soft state 60. The deformable support 250
may be formed from deformable material(s). such as flexible polymers, elastomers,
fibers, springs, foams, and/or conformable metamaterials. In an embodiment, the
deformable support 250 may be a metal sponge formed from metal filaments (e.g., steel)
woven in a desired geometry to define a basic shape of the seat pan 18, as well as to
provide a base level of stiffness to support the passenger 12. Moreover, by providing
structural support to the seat pan 18 in the soft state 60, the deformable support 250
may enable the seat pan 18 to conform to a default shape when no external pressure is
applied to the seat pan 18. The default shape of the seat pan 18 may be at least partially

molded or contoured around the deformable support 250. In an embodiment, the
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deformable support 250 may be disposed within the internal volume 84 of the seat pan
18. Alternatively, the deformable support 250 may be disposed (e.g., coupled) beneath
the seat pan 18, such that the membrane 82 rests on the deformable support 250.

[0061] Additionally, the deformable support 250 may guide deformation of the seat
pan 18 as pressure is applied, as shown in FIG. 3. Indeed, the deformable support 250
may be shaped such that the seat pan 18 deforms in a guided manner to form a generally
(e.g., loosely) directed contour over the deformable support 250, as well as beneath the
passenger 12. For example, the deformable support 250 may include a pommel feature
252 and concave regions 254 to facilitate (e.g., guide) formation of the pommel 70 and
the concavities 72 as the seat pan 18 deforms under weight of the passenger. The
deformable support 250 may include the pommel feature 252 and/or the concave
regions 254 when no external pressure (e.g., weight of the passenger) is applied to the
seat pan 18. Additionally, the pommel feature 252 and the concave regions 254 may
remain in the deformable support 250 as external pressure is applied to the seat pan 18.
In this way, the seat pan 18 may deform according to a desired pattern based on reaction

forces provided by the deformable support 250.

[0062] When activated (e.g., in the firm state 62), the active fluid 64 may inhibit
deformation of the deformable support 250 immersed therein. For example, viscous
flow of the active fluid 64 across surfaces (e.g., filaments) of the deformable support
250 may cause frictional resistance against deformation and/or displacement of the
deformable support 250. When the active fluid 64 is deactivated (e.g., in the soft state
60), the deformable support 250 may exhibit a greater tendency to deform as friction is
reduced between the active fluid 64 and the deformable support 250 immersed therein.
In this way, the active fluid 64 and the deformable support 250 may operate together to
provide a comfortable and individualized form of the seat pan 18 to support the

passenger.

[0063] While only certain features of the subject matter 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. It should be
appreciated that features described with reference to FIGS. 1-8 may be combined in any

suitable manner.
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[0064] 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 ride vehicle system comprising:

a seat configured to support a passenger in a ride vehicle, the seat comprising a
seat pan, wherein the seat pan comprises a membrane defining an internal volume and
an active fluid disposed within the internal volume; and

a field generator configured to generate an applied field in the active fluid to
change a property of the active fluid, wherein the seat pan is configured to deform under
a weight of the passenger to form a contour conformed to a shape of the passenger in

an absence of the applied field.

2. The ride vehicle system of claim 1, comprising a deformable support immersed

in the active fluid.

3. The ride vehicle system of claim 1, wherein the contour comprises a pommel.

4. The ride vehicle system of claim 1, wherein the seat pan is configured to stiffen

in response to exposure to the applied field.

5. The ride vehicle system of claim 1, comprising a control system configured to
control the field generator to modulate the applied field to adjust a stiffness of the seat

pan.

6. The ride vehicle system of claim 1, comprising a control system configured to

control the field generator based on a ride status or a position of the ride vehicle.

7. The ride vehicle system of claim 6, wherein the control system comprises:

a seat controller configured to control the field generator; and

a base station controller configured to communicate the ride status of the ride
vehicle, the position of the ride vehicle, and/or instructions to control the field generator

to the seat controller.
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8. The ride vehicle system of claim 1, comprising a control system configured to
control the field generator based on acceleration data from an accelerometer on the ride

vehicle.

9. The ride vehicle system of claim 1, wherein the active fluid comprises a
magnetorheological (MR) fluid, the field generator comprises one or more
electromagnets, and the field generator is configured to generate the applied field in the

MR fluid by energizing the one or more electromagnets.

10.  Aride vehicle system, comprising:

aride vehicle;

a seat comprising a seat pan configured to support a passenger within the ride
vehicle, wherein the seat pan is configured to change plasticity based on a voltage
applied to the seat pan; and

a control system configured to control the voltage applied to the seat pan.

11. The ride vehicle system of claim 10, wherein the seat pan contains a fluid having

a voltage-dependent plasticity.

12. The ride vehicle system of claim 11, wherein the fluid comprises an

electrorheological (ER) fluid or a magnetorheological (MR) fluid.

13.  The ride vehicle system of claim 12, comprising an electric field generator or a
magnetic field generator configured to generate an electric field or a magnetic field,

respectively, based on the voltage applied to the seat pan.

14.  The ride vehicle system of claim 10, wherein the seat pan is configured to
transition between a soft state and a firm state based on the voltage applied to the seat
pan.

15. The ride vehicle system of claim 14, wherein in the soft state, the seat pan is
configured to flexibly conform into a molded contour around a shape of the passenger,
and in the firm state, the seat pan is configured to stiffen while maintaining the molded

contour.
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16. A ride vehicle system, comprising:

a field generator configured to generate an electric field or a magnetic field;

a seat configured to support a passenger in a ride vehicle, the seat comprising a
seat pan configured to stiffen in response to exposure to the electric field or the
magnetic field and soften in absence of the electric field or the magnetic field; and

control circuitry configured to determine a ride status of the ride vehicle system
and instruct the field generator to generate the electric field or the magnetic field based

on the ride status of the ride vehicle system.

17. The ride vehicle system of claim 16, wherein the control circuitry is configured
to determine a presence of the passenger in the seat and instruct the field generator to

generate the electric field or the magnetic field based on the presence of the passenger.

18.  Theride vehicle system of claim 16, wherein the seat pan comprises a fluid with

a viscosity that varies with an intensity of the electric field or the magnetic field.

19. The ride vehicle system of claim 16, wherein:

the seat pan is configured to transition between a sofl state and a firm state based
on the absence of or the exposure to the electric field or the magnetic field:

in the soft state, the seat pan is configured to flexibly conform into a molded
contour around a shape of the passenger; and

in the firm state, the seat pan is configured to stiffen while maintaining the

molded contour.

20. The ride vehicle system of claim 19, wherein the ride status is indicative of a

position or speed of a ride vehicle.
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