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INTERACTIVE RIDE-ON TOY APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to U.S. Provisional Patent Appl. No. 62/477,220
filed on March 27, 2017, U.S. Provisional Patent Appl. No. 62/477,629 filed on March
28,2017, U.S. Provisional Patent Appl. No. 62/552,502 filed on August 31, 2017, and
U.S. Provisional Patent Appl. No. 62/581,863 filed on November 6, 2017, the disclosures

of which are incorporated herein by reference in their entirety for all purposes.

FIELD OF THE INVENTION

[0002] The invention relates generally to the field of motorized toys. More particularly,

a motorized interactive ride-on toy.

BACKGROUND
[0003] Motorized ride-on toys have been driven by children for many years, although
the ability to control and interact with these toys has been notably limited, thereby
diminishing a user’s overall experience. Accordingly, a need exists for a ride-on toy that

engages the user through improved interactive and control capabilities.

SUMMARY OF THE INVENTION
[0004] The terms used herein should not be interpreted as being limited to specific forms,
shapes, or compositions. Rather, the parts can have a wide variety of shapes and forms
and can be composed of a wide variety of materials. These and other features of the
apparatus will become apparent from the detailed description, claims, and accompanying
drawings.
[0005] In at least some embodiments, the apparatus is an interactive ride-on toy
apparatus that includes: a torso; a plurality of legs secured to the torso; a first drive motor
assembly secured to a first of the plurality of legs and to a first drive wheel; a second
drive motor assembly secured to a second of the plurality of legs and to a second drive

wheel; a motorized neck assembly coupling a head to the torso, wherein the neck
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assembly provides a multi-directional rotational movement of the head relative to the
torso; a rechargeable battery; a throttle switch to provide a throttle signal; a controller
including one or more processors and memory devices; and an electrical steering position
sensor configured to translate a mechanical steering input via manual rotation of the head
into an electronic steering position signal that is communicated to the controller, wherein
the controller is configured to receive the throttle signal and the steering position signal,
and selectively actuate at least one of the drive wheel motors based on the throttle signal
and the steering position signal.

[0006] In at least some other embodiments, the apparatus is an interactive ride-on toy
that includes: a torso having a first torso portion and a second torso portion; a first front
leg and a second front leg, each extending down from the first torso portion; a first drive
motor coupled to the first front leg and to a first drive wheel; a second drive motor
coupled to the second front leg and to a second drive wheel, wherein the first and second
drive wheels are rotatable propel the apparatus along a surface; a non-motorized wheel
coupled to the second torso portion; a motorized neck assembly coupling a head to the
first torso portion, wherein the neck assembly provides selective rotational movement of
the head along both a first rotational head axis and a second rotational head axis; a
rechargeable battery; a throttle switch to provide a throttle input signal; a controller for
receiving the throttle input signal and selectively actuating the drive motor assemblies
with power from the battery; an electrical steering position sensor for receiving a
mechanical steering input upon manual rotation of the head, wherein the controller
proportionally varies the applied power from the battery to the first drive motor assembly
and the second drive motor assembly based on a steering position signal provided by the
steering position sensor; a plurality of touch-based sensors situated in the head for
providing a touch input signal; reins coupled to the head, wherein the reins include the
throttle switch and a speed and direction selection switch; a speaker for emitting sounds
selected by the controller; and a seat positioned on the torso.

[0007] In at least yet some embodiments, the apparatus is an interactive ride-on toy that
includes: a torso having a first torso portion pivotably coupled to a second torso portion
along a vertical pivot joint; a first front leg and a second front leg, each extending down

from the first torso portion; a first drive motor assembly secured to the first front leg and
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to a first drive wheel; a second drive motor assembly secured to the second front leg and
to a second drive wheel, wherein the first and second drive wheels are rotatable about a
single rotational drive axis to propel the apparatus along a surface; a first rear leg and a
second rear leg, each extending down from the second torso portion and including a
wheel secured thereto; a motorized neck assembly coupling a head to the first torso
portion, wherein the neck assembly provides selective rotational movement of the head
along both a first rotational head axis and a second rotational head axis, wherein the
second rotational head axis lies parallel to the rotational drive axis and perpendicular to
the first rotational head axis; a rechargeable battery situated in at least one of the torso
and the head; a throttle switch to provide a throttle input; a controller for receiving the
throttle input and selectively actuating the drive motor assemblies using the rechargeable
battery; an electrical steering position sensor for receiving a mechanical steering input via
manual rotation of the head, and wherein the controller proportionally varies the applied
power from the battery to the first drive motor assembly and the second drive motor
assembly based on a received steering position sensor input; a plurality of touch-based
sensors situated in the head for receiving touch signals from a user; wherein the head
includes a mouth, eyelids, and ears, and wherein the eyelids and the ears are rotatably
actuatable via a signal from the controller; reins pivotably coupled to the head, wherein
the reins include the throttle switch and a speed and direction selection switch, and
wherein the reins are coupled to the head via a reins pivot assembly that allows the reins
to be rotated between a forward position and a back position relative to the head, and
wherein the reins pivot assembly provides a reins position input signal to the controller
indicating the position; a speaker for emitting sounds selected by the controller; a seat
positioned on the torso; a first seat switch situated between the seat and the torso, wherein
actuation of the first seat switch by a user provides a rider detected input signal; a motion
sensor configured to detect the presence of another object situated in front of the first
torso portion; and a mode selection switch for selecting between a first mode and a
second mode, wherein the first mode directs the controller to actuate the drive wheel
motor assemblies and neck assembly according to a predetermined sequence, and the
second mode directs the controller to actuate the drive wheel motor assemblies only

during actuation of the throttle switch.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0008] Embodiments of a toy apparatus are disclosed with reference to the accompanying
drawings and are for illustrative purposes only. The toy apparatus is not limited in
application to the details of construction or the arrangement of the components illustrated
in the drawings. The toy apparatus is capable of other embodiments or of being practiced
or carried out in other various ways. In the drawings:
[0009] FIG. 1 is a front perspective view of an exemplary embodiment of a toy
apparatus;
[0010] FIG. 2 is a bottom perspective view of the apparatus of FIG. 1;
[0011] FIG. 3 is a left side view of the apparatus of FIG. 1;
[0012] FIG. 4 is a top view of the apparatus of FIG. 1,
[0013] FIG. 5 is a bottom view of the apparatus of FIG. 1;
[0014] FIG. 6 is a cross-sectional left side view of the apparatus taken along line 6-6 of
FIG. 4;
[0015] FIG. 7 is a front perspective view of the apparatus of FIG. 1 with various body
portions omitted for clarity;
[0016] FIG. 8 is an exemplary block diagram of the electrical components of the
apparatus of FIG. 1;
[0017] FIG. 9 is a side perspective view of the apparatus of FIG. 1 with a portion of the
body removed to expose internal structure;
[0018] Fig. 10 is a rear perspective view of a feature assembly and reins pivot assembly
of the apparatus of FIG. 1,
[0019] FIG. 11 is an exploded view of the feature assembly, and perspective view of the
reins pivot assembly and mane of the apparatus of FIG. 1;
[0020] Fig. 12 is a section view of a portion of the feature assembly as viewed from the
right side of the apparatus of FIG. 1;
[0021] Fig. 13 is a perspective view of a motorized neck assembly of FIG. 1;
[0022] Fig. 14 is a section view of the neck assembly taken along line 14-14 of FIG. 13;
[0023] Fig. 15 is an exploded view of the neck assembly and support structure of FIG. 1;
[0024] Fig. 16 is a section view of the neck assembly taken along line 16-16 of FIG. 13;
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[0025] Fig. 17. 1s a section view of the neck assembly taken along line 17-17 of FIG. 13;
[0026] Fig. 18. is a section view of the neck assembly taken along line 18-18 of FIG. 13;
[0027] Fig. 19. is a partially exploded bottom perspective view of the neck assembly of
FIG. 15;

[0028] Fig. 20 is an exemplary flow chart describing the power on/wake sequence for the
apparatus of FIG. 1;

[0029] Fig. 21 is an exemplary flow chart describing distress mode sequences for the
apparatus of FIG. 1;

[0030] FIG. 22A-22D are an exemplary flow chart describing drive mode sequences for
the apparatus of FIG. 1;

[0031] FIG. 23A-23D are an exemplary flow chart describing autonomous mode
sequences for the apparatus of FIG. 1;

[0032] FIGS. 24A-24B illustrate a first exemplary sequence table for the apparatus of
FIG. 1; and

[0033] FIGS. 25A-25C illustrate a second exemplary sequence table for the apparatus of
FIG. 1.

DETAILED DESCRIPTION
[0034] An exemplary motorized interactive ride-on toy apparatus 10 is disclosed and
discussed herein. The apparatus 10 is a ride-on toy having various physical features,
sounds, and movements that allow a child to interact with the apparatus 10 in a manner
similar to a “real” animal to provide a life-like simulated interactive experience. As
shown in FIGS. 1-5, an exemplary embodiment of the apparatus 10 can include a ride-on
toy configured to mimic a horse. Although the illustrated and discussed embodiments
reference a toy horse at times, similar structure, components, and/or functionality, in
whole or in part, can be utilized with other toy characters as well, including animals and
non-animals, such as a dog, dinosaur, tiger, turtle, car, doll, etc.
[0035] The apparatus 10 is sized and shaped to be ridden by a child user and includes a
body 11 formed from a plurality of shell pieces, such as a head shell 13, torso shell 15,
leg shell 17, etc., that are coupled to each other and/or various internal components to

form the overall shape and aesthetic appearance of the apparatus 10. The apparatus 10
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includes a torso 12, which in at least some embodiments, has a first torso portion 14 and
second torso portion 16, which can be attached by a pivot joint 18. In at least some
embodiments, the pivot joint 18 includes a vertical pivot pin 20 and a pivot spring 22 to
generally bias the second torso portion 16 in alignment with the first torso portion 14,
while in other embodiments, the pivot joint 18 can utilize other types of pivot
mechanisms. The torso 12 includes a seat 24, which can take the shape of a saddle that
included stirrups 25 for a user’s feet to rest.

[0036] As shown in FIGS. 1-10, a plurality of legs are coupled to the torso 12. In at least
some embodiments the apparatus 10 includes four legs extending down from the torso 12,
including a first front leg 28, a second front leg 30, a first rear leg 32 and a second rear
leg 34. The legs do not bend and are rigidly secured to the torso 12 to prevent or
substantially prevent movement relative to the torso, although in at least some
embodiments, they can be pivotably secured to the torso 12 and each leg can include a
knee joint that is spring loaded to allow the legs to bend if desired.

[0037] The apparatus 10 includes a plurality of wheels coupled to the legs, wherein the
wheels allow the apparatus 10 to be propelled along a surface with or without a user
thereon. To propel the apparatus 10, a plurality of the wheels are motorized. More
particularly, in at least some embodiments, a first drive wheel 36 is secured to a first
drive motor assembly 38 (FIG. 7), which is secured to the first front leg 28. A second
drive wheel 40 is secured to a second drive motor assembly 42 (FIG. 7), which is secured
to the second front leg 30. As shown in FIGS. 5 and 7, the first drive wheel 36 and
second drive wheel 40 rotate about the same rotational drive axis 41. The first rear leg 32
and second rear leg 34 can include non-motorized wheels 44 secured thereto, such as
freely pivotable caster-type wheels that allow the second torso portion 16 to be pulled
along by the first torso portion 14 during propulsion. As shown, the first rear leg 32 and
second rear leg 34 each include a separate wheel 44, while in some other embodiments,
the rear torso portion 16 can be coupled to and supported by a single wheel 44.

[0038] The first and second drive motor assemblies 38, 42 can include various
components, for example circuit protection devices, gears, motors, etc. In at least some
embodiments, they each include a respective motor and gearbox, such as a first drive

wheel motor 46, first gearbox 48, second drive wheel motor 50, second gearbox 52, while
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in some other embodiments, the first and second drive motor assemblies 38, 42 do not
include a gearbox and the motors 46, 50 are directly coupled to the drive wheels 36, 40.
Additionally, in at least some embodiments the drive wheel motors 46, 50 are direct
current motors, while in other embodiments, other known types of motors can be utilized.
[0039] The apparatus 10 further includes a motorized neck assembly 54 (FIG. 13,
discussed in detail below) coupling a head 56 to the first torso portion 14, wherein the
neck assembly 54 provides selective rotational movement of the head 56 along both a
first rotational head axis 58 and a second rotational head axis 60, wherein in at least some
embodiments, the second rotational head axis 60 lies perpendicular to the first rotational
head axis 58 and parallel to the rotational drive axis 41. Rotation of the head 56 along
the first rotational head axis 58 is indicated by directional arrow 62 (FIGS. 1, 3, and 14)
and provides a left side to right side movement, and rotation of the head 56 along the
second rotational head axis 60 is indicated by directional arrow 64 (FIGS. 1, 6, and 14),
and provides a nodding up and down movement of the head 56. In addition, in at least
some embodiments, the second rotational head axis 60 lies parallel to the rotational drive
axis 41.

[0040] The head 56 further includes a mouth 66, a mane 67, a pair of eyes 68, a pair of
motorized eyelids 70 configured to open and close at least partially over the eyes 68, and
a pair of motorized ears 72 configured to rotate. The eyelids 70 and ears 72 are actuated
by a feature assembly 74 (FIG. 10) discussed in greater detail below. A plurality of
touch-based sensors are included within the apparatus 10 to provide a touch input signal
indicating that a user has touched a portion of the apparatus 10 (e.g., petting, brushing,
feeding, etc.). The touch-based sensors can include various types of sensors, for
example, capacitive, resistive, tactile, etc. Although numerous touch-based sensors can
be provided in various locations throughout the apparatus 10, in at least some
embodiments, the touch-based sensors can include a front head touch sensor 76, a left
head touch sensor 78, a right head touch sensor 80, a mouth sensor 82, and a mane sensor
84. Further, in at least some embodiments the front head touch sensor 76, right head
touch sensor 78, and left head touch sensor 80 are each capacitive-based sensors that
sense a user touch, and the mouth sensor 82 and a mane sensor 84 are tactile switches that

actuate when depressed by a user, such as when an object (e.g., a toy carrot) is inserted in
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the mouth 66, or when a user brushes the mane 67. The mane 67 is comprised of a rigid
or semi-rigid material that is hinge-mounted to the head 56 by hinge pins 86 at one end to
allow movement of the other end, which is spring biased away from the mane sensor 84
by a mane spring 87, such that a brushing motion on the mane 67 causes the mane sensor
84 to be activated by the downward motion of the mane 67. It is to be understood that the
term touch-based sensor can be broadly construed to include various types of sensors that
are activated by physical interaction with the user, as well sensors that are activated by
close proximity with a user without physical interaction. In addition, it shall be
understood that the terms “sensor” and “switch” can be interchangeable with the
understanding that either can be utilized to communicate an indication of their position or
sensed state.

[0041] A mechanical steering component is provided to allow steerage of the apparatus
10 during propulsion. In at least some embodiments, to mimic a horse, the steering
component is in the shape of reins 90, which are coupled to the head via a reins pivot
assembly 92. The reins pivot assembly 92 allows the reins 90 to be rotated by a user
between a forward position and a back position relative to the head 56. As best seen in
FIGS. 9-11, the reins pivot assembly 92 includes a bit shaft 93 that has rein arms 95 on
either ends that form a portion of the reins 90. The bit shaft 93 rotates within rein sleeves
98 mounted to or formed within the body 11, adjacent the mouth 66 to hold the bit shaft
93 in position relative to the mouth 66, while allowing rotation with respect to the body
11. To detect the position of the reins 90, a reins forward sensor 94 and a reins back
sensor 96 are positioned at either of the rein sleeves 98 and protrude therefrom (FIG. 10),
activation of either sensor 94, 96 provides a reins position input signal. The sensors 94,
96 are actuated by a bit shaft disc portion 99 during movement of the reins 90. The bit
shaft disc portion 99 is shown in FIG. 11, but omitted from FIG. 10 to facilitate viewing
of the sensors 94, 96. The bit shaft disc portion 99 is formed or secured to the shaft 93 to
rotate with the reins, and has a varied thickness that engages the protruding sensors 94,
96 at the extents of rotation. The reins 90 further include a throttle switch 110 (for
providing a throttle input signal) for user actuation to command the apparatus 10 to be
propelled in a forward or reverse direction via the drive wheels 36, 40. A speed control

switch 112 is also provided on the reins 90 to allow a user to select a forward or reverse
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speed. In at least some embodiments, the speed control switch 112 includes selections
for a low forward speed (FWD1), a high forward speed (FWD2), and a low reverse speed
(REV), although in other embodiments, less or additional speed settings can be provided.
[0042] The apparatus 10 includes a mode selection switch 114 for selecting various
modes, such as an autonomous mode and a ride mode, and is provided on the torso 12
and can include a status light 115 (e.g., an LED) integrated therewith or separately
mounted, to provide a colored indication of the selected mode or other status information.
The mode selection switch 114 can be used to initiate various other actions other than
mode selection, such as described in one or more sequences herein. A body tilt sensor
116 can be provided and mounted in the apparatus 10 to sense when the apparatus 10 is
not in an upright position, and serves as a safety device to prevent operation of motors
when not upright.

[0043] The apparatus 10 includes a rechargeable battery 118 interconnected to a charge
port 120 and a charger connect switch 122. The charge port 120 is configured to receive
a mating charge plug connected to a typical wall plug power supply adapter that converts
household AC power to DC power. The charger connect switch 122 is physically
engaged by the charge plug when inserted, causing the charger connect switch 122 to
electrically disconnect the battery 118, thereby preventing battery power from activating
the apparatus 10 while it is charging. In addition, a user operable main power switch 123
is included to provide a disconnect from the battery 118 to a controller 130. If the main
power switch 123 is left in the ON position, thereby providing the controller 130 access
to power, then the controller 130 may initiate a low power consumption sleep mode after
a period of inactivity.

[0044] The controller 130 includes one or more processors to facilitate operation of the
apparatus 10 using a software program stored on one or more memory devices. The
controller 130 monitors the various sensors to receive status input signals and provide
outputs to the various motors, speaker, light, etc. to induce action, such as motor
movement, illumination, sounds, etc. based on the software program. The controller 130
can be comprised of numerous components including multiple circuit boards, integrated
circuit chips (ICs), processors, memory devices, discrete components, etc., that are

interconnected to communicate information and commands therebetween. As shown in
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the exemplary block diagram for the apparatus 10 provided in FIG. 8, the controller 130
in at least some embodiments includes a first circuit board PCB-1, which can be situated
in the torso 12 and a second circuit board PCB-2 that can be located in the head 56. Each
circuit board can include a processor 132 and memory device 134, with at least one of the
processors 132 serving to process and implement the software program. The memory
device 134 can include a discrete or processor IC embedded memory devices, and can
further be comprised of any one of several known memory types, such as RAM, ROM,
EPROM, EEPROM, SDRAM, etc.

[0045] In at least some embodiments, the first circuit board PCB-1 includes a
GPCE4P096UA (or GPCE4P096A) IC as manufactured by GeneralPlus in Taiwan, and
the second circuit board PCB-2 includes a GPC11033D (or GPC11024) IC as
manufactured by GeneralPlus in Taiwan, although in other embodiments, other known
ICs could be utilized to provide the functionality necessary to perform the operations
described herein. These or other exemplary ICs provided can include functionality for
interfacing with the described sensors to process inputs, playing sound, through the
speaker 140, operate motors at varied power levels (including PWM)), etc. It is to be
understood that the circuit boards can include various additional components, such as
resistors, capacitors, relays, fuses, solid state switches, diodes, etc. which are
interconnected with each other, or other components such as the input and output devices
(e.g., sensors, motors, etc.) described herein.

[0046] Further, in at least some embodiments, the memory device 134 on the first circuit
board PCB-1 stores the software program for operating the apparatus 10 as described
herein. The software program includes instructions for evaluating inputs from the
various sensors and providing outputs to generate actions by the apparatus 10, and can
include logic to perform the sequences detailed herein as well as various other functions.
Although numerous actions have been detailed below with reference to various
flowcharts, it is to be understood that numerous other actions can be performed and that
such a listing is not intended to be exhaustive, further such actions can be modified to
provide similar effects (e.g., replacing a horse’s neighing sound with a dog’s barking
sound). In addition, the various exemplary ICs (e.g. GPCE4P0O96UA, GPC11033D, etc.)

include pre-programmed control instructions for processing inputs and outputs as detailed
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in their published data sheets, which are incorporated herein by reference in their entirety.
As such, the software program stored on the memory device 134 generally includes
utilization of the features and instructions found on such ICs, although the stored
software program could include similar features and instructions necessary to perform the
various operations described herein with or without specific ICs by utilizing other or
similar ICs to execute the stored software program. Further it is to be understood that the
software program can take many forms and be comprised of any one of various
programming languages serviceable to facilitate the described actions herein.

[0047] The software program includes pre-determined power levels for the controller 130
to provide to the motors based on various received inputs (e.g., speed selection, steering
position, etc.). The controller 130 includes motor control components that provide an
output of power from the battery 26 to the various motors of the apparatus 10. More
particularly, electrical actuation of the motors described herein by the controller 130 can
be performed using any of various combinations of solid-state and mechanical switching
components and configurations. In at least one embodiment, the controller 130 can
include an array of solid state relays coupled to the first drive wheel motor 46 and second
drive wheel motor 50, wherein the relays are energized by a plurality of solid state
switches (e.g., MOSFETS, etc.) that are switched ON/OFF by outputs from the processor
132 (e.g., GPCE4P096UA) to provide a specific polarity and selected level of power to
achieve a desired speed and rotation direction. Similarly, power can be provided to the
head pivot motors 220, 230 and the feature motor 142 to actuate the motors with a
specific power level depending on received inputs.

[0048] The controller 130 can be configured to supply the motors with power from the
battery 26 in various manners. For example, the power output from the battery 26 to a
motor can be directly switched to provide a constant full or divided portion of the
available battery power (e.g., a voltage divider circuit, etc.), or the power output can be a
variable power level that is varied using signal modulation (e.g., pulse width modulation).
Using pulse width modulation to slowly increase the average voltage level to the motors
that move various body parts, such as the head 56, can result in a smooth movement of
body parts, which can provide a more realistic impression of an animal movement. This

is in notable contrast to direct application of a full or divided power level to a DC motor,
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which would result in a quick and jerky movement of the body part. Using pulse width
modulation to vary the power level supplied to the drive wheel motors 46, 50 can also
allow for smooth motion of the apparatus 10 along a surface, but in at least some
embodiments, is not utilized. In addition, further variations of power delivery to the
motors can include an initial delay, stepped levels, or intermittent delays.

[0049] The various motors described herein can include various types and configurations
of motors known in the art, for example, continuous DC, stepper, and servo motors, and
can include circuit protection components as desired. It shall be understood that
actuation of a motor as referenced herein indicates the transmission of power to the motor
to induce a rotational output therefrom.

[0050] FIG. 8 provides an exemplary block diagram of the various interconnections
between the various components found in the apparatus 10 and the controller 130. Other
configurations of more or less circuit boards can be utilized to accomplish the same
purpose. In addition, some of the components, such as a motion sensor 136, can include
their own circuit board and IC to perform the well-known inherent function of detecting
motion, as well as to receive and send the necessary inputs and outputs to the controller
130. The motion sensor 136 is in at least some embodiments an ultrasonic motion sensor
that includes a transmitter and receiver, and can be positioned in the front of the first
torso portion 14 to detect the presence of another object situated in front of the apparatus
10. Although an ultrasonic sensor is preferred, other sound-based motion sensors, as well
as other types of motion sensors, such as light-based motion sensors can also be utilized
to perform the same functions.

[0051] Referring to FIG. 9, a sectional view of the head 56 is provided showing among
other things, the feature assembly 74, the reins pivot assembly 92, the mane sensor 84,
the mouth sensor 82, and a speaker 140. Referring additionally to FIGS. 10-12, various
views of the feature assembly 74 are also provided. As noted above, the feature assembly
74 provides motorized movement of the eyelids 70 and the ears 72 via commands from
the controller 130. The feature assembly 74 utilizes a feature motor 142 to perform both
movements. More particularly, the feature motor 142 rotates a feature disc 144 having
grooved tracks on both a first side 146 and a second side 148, and a center shaft 150 that
protrudes on both sides of the feature disc 144. The first side 146 includes first tracks
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152 that are engaged with an eyelid lever 154, such as by receiving therein a protruding
post extending perpendicularly from the eyelid lever 154, such that it can only move
within the first tracks 152. The eyelid lever includes an oblong center portion 156 sized
to engage with the center shaft 150 and allow for only rotational and longitudinal
movement therewith. The eyelids 70 are each rotatably secured to an eyelid pivot rod
160 at their center, and further secured to a bar portion 164 of the eyelid lever 154. As
the feature motor 142 rotates the feature disc 144, the eyelid lever 154 is moves
longitudinally towards and away from the center shaft 150 as directed by the first side
tracks 146, causing the eyelid lever 154 to be moved in and out relative to the feature
assembly housing 158 (which is shown as two separate halves), thereby pushing and
pulling the bar portion 164 to cause the eyelids 70 to rotate on the eyelid pivot rod 160.
Rotation of the ears 72 is performed by a series of gear interactions that begin with an ear
lever 166 that includes an oblong center portion 168 sized to engage with the center shaft
150 and allow for only rotational and longitudinal movement therewith. The second side
170 of the feature disc 144 includes second tracks 172 that are engaged with the ear lever
166, such as by receiving therein a protruding post extending perpendicularly therefrom,
such that rotation of the feature disc 144 causes the ear lever 166 to be moved as directed
by the second tracks 172, causing the ear lever 166 to be moved in and out (up and down)
relative to the feature assembly housing 158. As best shown in FIG. 12, the ear lever 166
includes an upper toothed portion 174 that engages a toothed center gear 176 via
enclosure by the feature assembly housing 158. The center gear 176 is fixed to a center
rod 178 along with first and second end gears 180, 182, such that rotation of the center
gear 176 by the ear lever 166 causes the first and second end gears 180, 182 to rotate.
The first and second end gears 180, 182 are further rotatably engaged with first and
second ear gears 184, 186, which are attached to the ears 72. It is noted that for clarity
only a portion of the ears 72 are shown in FIGS. 10-12.

[0052] Referring now to FIGS. 13-19, the motorized neck assembly 54 is illustrated in an
exemplary perspective view. FIGS. 14-19 further illustrate the neck assembly 54 of FIG.
13 along with a head collar 204 and a neck sleeve 206. The neck assembly 54 includes a
head pedestal 200 having a cylindrical pedestal upper portion 202 sized and shaped to be

secured to a mating head collar 204, and a partially spherical pedestal lower portion 207
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sized and shaped to move at least partially within the neck sleeve 206, noting that various
other shapes and sizes can be utilized for these components and still allow for the
described functionality. The head collar 204 is formed with or otherwise secured to the
head 56 to allow the head 56 to be installed and secured to the head pedestal 200. The
head pedestal 200 also includes a central pivot arm 208 extends along the second
rotational head axis 60.

[0053] The neck assembly 54 further includes a head pivot base 210 having a pivot disc
portion 212 that is rotatably supported and secured to a base ring 214. The base ring 214
and the neck sleeve 206 are each secured to the first torso portion 14, and provide support
for the neck assembly 54, while allowing movement of the head 56 along multiple axes.
The base ring 214 includes an interior circular channel 216 sized and shaped to enclose
and support a plurality of disc rollers 218 positioned along the pivot disc portion 212,
thus allowing the head pivot base 210 to rotate relative to the base ring 214, and therefore
relative to the first torso portion 14. To facilitate rotation of the head pivot base 210, a
first head pivot motor 220 (FIG. 14) is secured to the base ring 214, wherein the first
head pivot motor 220 includes a first pivot gear 222 that engages an arced gear wall 224
formed on the bottom side 226 of the pivot disc portion 212. Actuation of the first head
pivot motor 220 by the controller 130 causes the pivot disc portion 212, as well as the
head pedestal 200 and head 56 coupled thereto, to be rotated left or right about the first
rotational head axis 58.

[0054] Referring further to FIGS. 13-19, to facilitate rotation of the head 56 about the
second rotational head axis 60, a second head pivot motor 230 is provided. The second
head pivot motor 230 is mounted to the base ring 214 and includes a rotatable lever disc
232 that rotates upon actuation of the second head pivot motor 230 by the controller 130.
The lever disc 232 includes a disc post 234 that rides inside a longitudinal channel 236 of
a lever arm 238, wherein the lever arm 238 extends upward and is secured to the head
pedestal 200 (FIG. 18). The pivot arm 208 of the head pedestal 200 is rotationally
situated within a base sleeve 240 of the head pivot base 210 (FIG. 15), and thereby
provides the second rotational head axis 60 for the head 56 to rotate relative to the first
torso portion 14. More particularly, when the second head pivot motor 230 is actuated by

the controller 130, the rotating lever disc 232 causes the lever arm 238 to move forward
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or backwards, thereby causing the head pedestal 200 and the attached head 56, to rotate
about the second rotational head axis 60. As described, the first head pivot motor 220
and second head pivot motor 230 can be utilized to selectively rotate the head 56 in
multiple directions (multi-directional), including clockwise and counter-clockwise (a.k.a.
right and left, per directional arrow 62 of FIG. 1 and 14) using the first head pivot motor
220, and up and down (per directional arrow 64 of FIG. 1 and 14) using the second head
pivot motor 230. Further, as separate motors are used for separate rotations, the motors
can be actuated simultaneously to provide compound movement of the head 56 along
both the first rotational head axis 58 and the second rotational head axis 60.

[0055] In addition to providing motorized movement of the head 56, the neck assembly
54 also includes an integrated electrical steering position sensor 243 (FIG. 19) that
translates a mechanical steering input via manual rotation of the head 56 by a user, into
an electronic steering position signal that is communicated to the controller 130. More
particularly, a steering position disc 242 is mounted to the head pivot base 210 via a disc
mount 244. The steering position disc 242 includes a plurality of progressively spaced
arced contact strips 246. A contact sensor array 248 comprised of a row of contacts 250
are provided on a lower mount 252, which is secured to the base ring 214, with the
contacts 250 wired to the controller 130 to provide a conduction signal for each contact
250. As the contact sensor array 248 is fixed in position, and the contact strips 246 rotate
with the head pivot base 210 while a user turns the head 56, rotation of the head 56
causes the contact sensor array 248 to lose or gain contact with specific contact strips
246, whereby the spacing of the contact strips 246 allows the contact sensor array 248 to
sense when the head is rotated a specific number of degrees to either the left or to the
right based on which contact strip 246 is sensed based on the conductivity of each contact
250. In at least some other embodiments, other types of position sensing mechanisms can
be utilized as well, such as a potentiometer, rotary encoder, etc.

[0056] To provide further verification of the position of various components such as the
head 56, eyelids 70, etc., various additional position sensors can be provided. Such
position sensors can include an eyelid position sensor 260 (FIG. 11) that confirms when
the feature motor 142 is situated to position the eyelid in a closed or open position, a head

home position sensor 262 (FIG. 15) to detect when the head 56 is fully rotated upwards
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from the ground, a head tilt home position switch 263 positioned opposite the head home
position sensor 262 to detect when the head 56 is fully rotated towards the ground, a head
center position sensor 264 to detect when the head 56 is centered (facing straight
forward), a head left position sensor 266 (FIG. 19) to indicate when the head 56 is fully
rotated to the left, and a head right position sensor 268 (FIG. 19) to indicate when the
head 56 is fully rotated to the right. In addition, a spring-biased seat mount 269 can be
positioned under the seat 24, wherein the seat mount 269 includes a first seat switch 270
and a second seat switch 272. The first seat switch 270 can detect when a user is sitting
on the seat 24 and satisfies a predetermined acceptable weight limit, thereby providing a
rider detected input signal, wherein the second seat switch 272 can be calibrated to detect
when a user sitting on the seat exceeds the predetermined acceptable weight limit. Both
switches 270, 272 can send an input signal to the controller 130 and used as a control
parameter for enabling and disabling various operations.

[0057] The apparatus 10 includes various modes of operation, such as autonomous mode
and drive mode that provide interactive experiences for a user. When in drive mode, use
of the steering position sensor 243, the throttle switch 110, and the speed control switch
112 allow a user to propel the apparatus 10 in a chosen direction by utilizing the first and
second drive motor assemblies 38, 42 to rotate the drive wheels 36, 40. The user can
either be sitting on the seat 24 with the reins 90 in a back position to experience a ride by
the apparatus 10, or can rotate the reins 90 to a forward position and guide the apparatus
10 to follow the user.

[0058] As discussed above, the apparatus 10 can be steered by the reins 90. When a user
wishes to steer the apparatus 10 in a specific direction, the reins 90 are used to rotate the
head 56 to the left or right along the first rotational head axis 58. As the steering position
sensor 243 can detect numerous angles of rotation of head positions, the further the head
56 is rotated to the left or right, the more steering control is provided by the controller
130. As such, the controller 130 proportionally varies applied power from the battery 26
to the first drive motor assembly 38 and the second drive motor assembly 42 based on the
steering position signal. In at least some embodiments, the steering position sensor 243
can detect several distinct positions, which can include: a center position (head is not

rotated and pointed straight ahead — zero degree rotation), three positions of rotation to
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the left based on increasing degrees of rotation (L1, L2, L3) relative to center, and three
positions of rotation to the right based on increasing degrees of rotation (R1, R2, R3).
The positions extend over several degrees in both left and right rotation directions and
can be adjusted as desired during programming. For example the first left position L1
can extend from 1-10 degrees rotation to the left from center (zero degrees), second
position L2 from 11-15 degrees, and the third position L3 from 15-25 degrees. Similarly,
the first right position R1 can extend from 1-10 degrees rotation to the right from center,
second position R2 from 11-15 degrees, and the third position R3 from 15-25 degrees.
As such, when a user moves the reins 90 to mechanically rotate the head 56 (similar to
riding a real animal) and thereby directs the apparatus 10 to move in a specific direction,
the steering position sensor 243 provides an electronic position signal to the controller
130 indicating the user’s desired direction.

[0059] To move the apparatus 10 the user first selects a desired speed/direction from the
speed control switch 112. FWDI1 is a forward low speed and therefore would require the
controller 130 provide a first level of power to the first and second drive wheel motors
46, 50 to propel the apparatus 10. FWD?2 is a high speed and therefore would require the
controller 130 to provide a second level of power that is greater in than the first level in
order to propel the apparatus 10 at a higher speed. When REV is selected, the controller
130 provides a low level of power similar to low speed, but with an opposite rotation
direction from FWD1 and FWD2 to propel the apparatus 10 in reverse.

[0060] When the head 56 is at the center neutral position, no steering instruction is
provided and therefore when a user actuates the throttle switch 110 the controller 130
actuates (i.e., causes a rotational output) both first and second drive wheel motors 46, 50
simultaneously with equal power levels. As the first and second drive wheels 36, 40 are
both in the front and on the same rotational drive axis 41, the apparatus 10 moves in a
straight or substantially straight direction, with the rear torso portion 16, merely
following the direction of the front torso portion 14. If the user wishes to steer the
apparatus 10 in a specific direction then the output power provided by the controller 130
would be different between the first and second drive wheel motors 46, 50. More

particularly, to effectuate steering of the apparatus 10 in a chosen direction, the controller
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130 reduces or eliminates the power level provided to the inside drive wheel so that it
rotates slower than the outside drive wheel.

[0061] The controller is configured with predetermined power level ratios for applying
power to the first and second drive wheel motors 46, 50 based on the steering angle and
the speed and direction setting, namely L1-L3, R1-R3, FWD1, FWD2, and REV. For
example, when the head 56 is rotated left (user moves the reins to their right) to the first
sensed position (L1), a predetermined level of power for L1 is transmitted from the
controller 130 to the first drive wheel motor 46 (right side wheel) and a lesser
predetermined level of power for L1 is transmitted from the controller 130 to the second
drive wheel motor 50 (left side wheel), the disparity in power causes the apparatus 10 to
begin to turn left, of course the amount of power reduction provided to the left side wheel
determines the rate at which the apparatus 10 will turn left, therefore, if a user turns the
head further to the left to L2, the power reduction to the left side wheel is increased, and
so on for L3. In addition to the option of providing a reduced power level to the left side
wheel, it may be desired or necessary to cease all power or even apply a reverse power to
the second drive wheel motor 50 in order to slow the left side wheel down sufficiently to
facilitate a desired turning action.

[0062] Steering the apparatus 10 to the right follows a similar principal, except that the
right side wheel must now be slowed to effectuate a right hand turn. More particularly,
when the head 56 is rotated right (user moves the reins to their left) to the first sensed
position (R1), a predetermined level of power for R1 is transmitted from the controller
130 to the second drive wheel motor 50 (left side wheel) and a lesser predetermined level
of power for R1 is transmitted from the controller 130 to the first drive wheel motor 46
(right side wheel), the disparity in power causes the apparatus 10 to begin to turn right, of
course the amount of power reduction provided to the right side wheel determines the rate
at which the apparatus 10 will turn right, therefore, if a user turns the head further to the
right to R2, the power reduction to the right side wheel will be increased, and so on for
R3. In addition to the option of providing a reduced power level to the right side wheel,
it may be desired or necessary to cease all power or even apply a reverse power to the
first drive wheel motor 46 in order to slow the right side wheel down sufficiently to

facilitate a desired turning action. The predetermined levels of power that the software
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program utilizes for each steering position, as well as FWD1, FWD2, and REV, can be
chosen based on numerous factors, such as the overall weight of the apparatus 10, the
allowable user weight, the power output of the battery, and so on, therefore these power
levels will be relative to each other to perform their chosen function, but can all be higher
or lower depending on various design choices.

[0063] In addition to being self-propelled, the apparatus 10 includes numerous other
interactive features, which can be performed simultaneously or separately. As the
apparatus 10 is capable of performing various actions to provide an interactive
experience, such as motorized head rotation, body propulsion, eyelid blinking, emitting
of animal specific sounds, dancing, etc., sequence tables have been provided in FIGS.
24A-24B, and 25A-25D that detail various exemplary sequences that can be executed by
the controller 130. Although not exhaustive, many of the sequences are further detailed
in the various flowcharts provided in FIGS. 20-23D. These flowcharts can also include
various global functions that dictate safe operation of the apparatus 10, noting that for
example, if at any time the body tilt sensor 116 or the second seat switch 272
(overweight limit) are sensed as on, the controller 130 immediately cease power to all the
motors and go to distress mode. The sequence tables provide a sequence name (e.g.,
SEQ RideOnStart) followed by a row of actions to be executed for that specific called
Sequence. More particularly, the sequence tables include the following columns:
Sequence (reference name of the sequence); Audio Content (specific sound file played
through the speaker 140); Motor Description (describes head or body motor movements
(e.g., first or second pivot motor actuation, first and second drive wheel motor
actuation)); and Eyes (indicates eyelid movement via the feature motor 142). The
sequence tables in FIGS. 24-25D are merely exemplary and each sequence described can
include less or more actions, occurring in the same or varied orders.

[0064] Referring now to FIG. 20, a flow chart 300 is provided that illustrates various
exemplary sequences that can occur when the apparatus 10 is activated by a user. To
begin, at step 302, to initiate activation the main power switch 123 is switched on. If the
main power switch 123 is already switched on and the apparatus 10 is in sleep mode, then
activation can occur by various interactions, such as sitting on the seat 24 (activating the

seat sensor), pushing the mode selection switch 114 (horseshoe button), pushing the
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throttle switch110, triggering the mouth sensor (feeding) or mane switch (brushing the
mane). Once activated the controller 130 checks if the apparatus 10 has been placed in
factory test mode 306, if not then the controller 130 checks the voltage of the battery 26
at step 308 to determine if the battery voltage is sufficiently high. If a low voltage
condition is detected at step 308, then at steps 310 and 312 the controller 130 activates
the status light 115 to flash red several times, indicating to the user that the battery needs
to be charged, and then sleep mode is activated to conserve power.

[0065] If at step 308, no low voltage condition is detected, the controller 130 checks if
the body tilt sensor 116 is activated, indicating that the apparatus 10 is not upright and
therefore is not safe for use, if yes, then distress mode is activated in step 312. If no, then
the controller 130 checks if the first seat switch 270 is activated in step 314, indicating a
user is sitting on the seat. If activated then in step 316 the controller 130 checks if the
second seat switch 272 is activated indicating the apparatus 10 is overloaded, and if so,
then distress mode is activated in step 317, if not, then drive mode is activated in step
318. If the first seat switch 270 is not activated, then in step 320 the controller 130
checks if the reins are in a forward or backward position. If the reins 90 are in the
forward position (indicating that the user wishes to lead the apparatus 10 versus ride),
then drive mode is activated in step 318. If the reins 90 are not sensed in the forward
position in step 320, then autonomous mode is activated in step 322. As such, when the
apparatus 10 is initially activated, the controller 130 will place it in one of various modes,
such as autonomous, drive, distress, or sleep.

[0066] Referring to FIG. 21, a flow chart 400 is provided that illustrates an exemplary
sequence that can occur when the apparatus 10 enters distress mode. Beginning at step
402, when distress mode is first entered the apparatus executes a distress sequence where
the status light 115 illuminates red, the eyelids 70 blink repeatedly, and the speaker plays
a distress sound to alert the user of a distress condition. At step 404 the controller 130
checks the body tilt sensor 116 and the second seat switch 272 and if either one remains
on for greater than 15 seconds, then sleep mode is activated at step 406. If both are
sensed as off, then at step 408 the controller 130 checks if the first seat switch 270 is on
and if yes, then drive mode is activated at step 410, if no, then autonomous mode is

activated at step 412. It is noted that for safety purposes, various sensors are
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continuously monitored when the apparatus is powered (i.e., the main power switch 123
is on). For example, if the body tilt sensor 116 or second seat switch 272 are sensed as
on by the controller 130, all or some of the apparatus motors can be deactivated and
distress mode activated. Similarly, if the controller 130 detects a battery low voltage
condition, the status light 115 will flash red, indicating to the user that the battery needs
to be charged, and sleep mode is activated.

[0067] Referring now to FIGS. 22A-22D, a flow chart 500 is provided that illustrates
various sequences that can occur when the apparatus 10 has been placed in drive mode.
Drive mode can be activated in several ways, such as through a power on/wake sequence
(step 504) as discussed in flow chart 300, or by actuation of the mode selection switch
114 (step 502) when in autonomous mode. Whether drive mode is actuated through step
502 or 504, the sequence moves to step 506 which begins with the controller 130
executing SEQ RideOnStart (see sequence tables for description), then in step 508,
checks if the reins 90 are in the forward position and if yes, then in step 510 FWD2 is
disabled along with the playing of music, if no, then in step 512 FWD2 and music are
enabled.

[0068] Then at step 514, the controller 130 checks the throttle and speed control switch
inputs. If the throttle switch 110 is sensed as not being actuated by the user, as noted in
step 516 (FIG. 22B), then in step 518 any power to the drive wheel motors 46, 50 is
ceased and, if the drive wheel motors 46, 50 were powered at the time of cessation, then
the controller 130 executes SEQ RideOnStop and advances to step 520 wherein the
controller 130 starts a timer and waits for one of a plurality of events to occur. If none of
the events described below occur within 30 seconds as noted in step 522, then in step 524
the controller 130 executes SEQ _MovementPrompt and returns to step 518. If none of
the events occur within 40 seconds as noted in step 526, then in step 528 the controller
130 executes SEQ_MovementPrompt, and advances to step 530 to activate sleep mode.
The various possible events that can be detected at step 520 include the detection of
various inputs being activated by a user. More particularly, if the user touches the front
head touch sensor 76 for more than 0.5 seconds at step 532 then at step 534 the controller
130 executes SEQ_ NosePetting[1, 2, or 3] and returns to step 518. If the user touched
either the left or right head touch sensor 78, 80 at step 536, then at step 538 the controller
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130 executes a random petting response chosen from SEQ_ RidingLeftPetting[1, 2, or 3]
if the left head touch sensor 78 was sensed, and chosen from SEQ RidingRightPetting][1,
2, or 3] if the right head touch sensor 80 was sensed. Then at step 540 if the activation of
the left or right head touch sensor 78, 80 at step 536 ceased within three seconds, then the
process returns to step 518, if the activation continued for greater than three seconds, then
the process proceeds to step 542 where the controller 130 executes

SEQ LongLeftPetting[1 or 2] if the left head touch sensor 78 was sensed and

SEQ LongRightPetting[1 or 2] if the right head touch sensor 80 was sensed. Step 542
continues to run in a loop as long as the user remains in contact, when contact stops, the
process returns to step 518. From step 520, if the user activates the mane sensor 84 (e.g.,
brushing the mane 67) as in step 544 (FIG. 22C), then instep 546 the controller 130
executes SEQ ManeBrushingl and continues through SEQ ManeBrushing4 [1-4]
incrementing one for each additional sensor activation (brush action) detected, then the
process returns to step 518. From step 520, if the user activates the mouth sensor 82
(e.g., feeding action) as in step 548, then in step 550 the controller 130 executes
SEQ_Eating[1-3] and continues in loop until either the mouth sensor is no longer sensed
on or ten seconds has transpired in step 552, then the process returns to step 518. A final
event can be triggered at step 554 if the controller 130 has sensed a sixth consecutive
input from the mane sensor 84 or the head touch sensors 76, 78, 80, then at step 556 the
controller 130 executes SEQ RidinglLoveYou and returns to step 518.

[0069] Referring back to step 514, if the speed control switch 112 is set to REV and the
throttle switch 110 is actuated as in step 560, then at step 562 the controller 130 executes
SEQ BackingUp in a loop and commands one or both of the drive wheel motors 46, 50
to rotate in reverse. As noted above, specific activation of the drive wheel motors 46, 50
is dependent on the steering command, although if no steering command is present, both
drive wheel motors 46, 50 will be activated simultaneously at the preselected reverse
speed to propel the apparatus 10 in reverse. While operating in reverse the controller 130
monitors for other events such as activation of the left or right head touch sensors 78, 80
in step 564, if detected, then at step 566 the controller 130 executes a random petting
response chosen from SEQ RidingLeftPetting[1, 2, or 3] if the left head touch sensor 78
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was sensed, and chosen from SEQ_RidingRightPetting[1, 2, or 3] if the right head touch
sensor 80 was sensed, then returns to step 562.

[0070] Referring again back to step 514, if the speed control switch 112 is set to FWD1
(low speed) and the throttle switch 110 is actuated at step 570 (FIG. 22D), then at step
572 the controller 130 executes SEQ Galloping and randomly every 3-6 repeats,
executes SEQ RidingNeigh[1 or 2], and the controller 130 also commands one or both of
the drive wheel motors 46, 50 to propel the apparatus 10 at FWD1, depending on the
steering position. Similar to reverse movement, while the throttle switch 110 is activated,
the controller 130 monitors for other events at step 574, such as activation of the left or
right head touch sensors 78, 80 at step 576, if detected, then at step 578 the controller 130
executes a random petting response chosen from SEQ_RidingLeftPetting[1, 2, or 3] if the
left head touch sensor 78 was sensed, and chosen from SEQ_RidingRightPetting[1, 2, or
3] if the right head touch sensor 80 was sensed, and then returns to step 572. Another
potential event that is monitored for is noted in step 580, wherein the motion sensor 136
detects an object in front of the apparatus 10, signaling a potentially imminent collision,
wherein the process moves to step 582 wherein the power to the drive wheel motors 46,
50 is reduced or ceased until the object is no longer detected, the process then continues
back at step 572.

[0071] Referring yet again back to step 514, if the speed control switch 112 is set to
FWD2 (high speed) and the throttle switch 110 is actuated at step 586 (FIG. 22D), then at
step 588 the controller 130 executes SEQ_GallopingFast and randomly every 3-6 repeats,
executes SEQ RidingNeigh[1 or 2], and the controller 130 also commands one or both of
the drive wheel motors 46, 50 to propel the apparatus 10 at FWD?2, depending on the
steering position. Similar to reverse movement, while the throttle switch 110 is activated,
the controller 130 monitors for other events at step 590, such as activation of the left or
right head touch sensors 78, 80 at step 592, if detected, then at step 594 the controller 130
executes a random petting response chosen from SEQ_RidingLeftPetting[1, 2, or 3] if the
left head touch sensor 78 was sensed, and chosen from SEQ_RidingRightPetting[1, 2, or
3] if the right head touch sensor 80 was sensed, and then returns to step 588. Another
potential event that is monitored for is noted in step 596, wherein the motion sensor 136

detects an object in front of the apparatus 10, signaling a potentially imminent collision,
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wherein the process moves to step 598 wherein the power to the drive wheel motors 46,
50 is reduced or ceased until the object is no longer detected, the process then continues
back at step 588. In at least some embodiments, the detected object includes a person,
such as the user (e.g., child interacting with the toy), moving in front of the apparatus 10,
while in other embodiments the detected object can include a person and/or a structure,
such as a wall.

[0072] Referring again to FIG. 22A, other actions can occur based on sensed inputs that
will lead to step 506. For example, at step 503a, if the reins back sensor 96 signals to the
controller 130 that the reins 90 have been moved to the backward position (in front of the
rider), while the first seat switch 270 is on, then at step 503b the drive wheel motors will
stop for 2 seconds and then proceed to step 506. In addition, at step 503c, if the first seat
switch 270 is changed to off while the reins 90 are sensed in the forward position then the
drive wheel motors will stop for 2 seconds and then proceed to step 506. Further, if the
first seat switch 270 is changed to off while the reins 90 are sensed in the backward
position in step 505a, or if the reins 90 are moved to the backward position, while the
first seat switch 270 is off, as in step S05b, then at step 505¢ the drive wheel motors will
stop and wait for an event at step 505d. The event at step 505d can include steps 505e or
step 505f. In step 505e, if the first seat switch 270 is sensed on or the reins 90 are moved
to the forward position again within two seconds, the process moves to step 506. In step
505f, if the first seat switch 270 remains off for two seconds then the controller 130
activates autonomous mode at step 505g.

[0073] Referring now to FIGS. 23A-23D, a flow chart 600 is provided that details further
exemplary actions can be taken from power on and drive mode that lead to autonomous
mode actions, which can include actions taken without persistent user interaction. In at
least some embodiments, when operated in autonomous mode, the controller 130 directs
actuation of the drive wheel motor assemblies 38, 42 and neck assembly 54 according to
a predetermined sequence, and in drive mode, the controller 130 only directs actuation of
the drive wheel motor assemblies 38, 42 based on actuation of the throttle switch 110.
[0074] Beginning at step 602 while in drive mode, if the user is operating the throttle
switch 110 to propel the apparatus 10 and the length of the ride exceeds three minutes at
step 604, then at step 605 the controller 130 will execute SEQ RideOver3, then proceed
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to step 606 and execute SEQ FeedingPrompt (which prompts the user to feed the toy),
followed by step 608 where the apparatus 10 is put in idle mode, which includes random
eyelid blinking and head movements. Returning to step 604, if the length of the ride does
not exceed three minutes, then at step 610 the controller randomly chooses to execute one
of SEQ RideOverl and SEQ RideOver2, and if the length of the ride exceeds sixty
seconds at step 612, then the process proceeds to step 606, otherwise the process moves
to step 608.

[0075] Idle mode at step 608 can also be activated after a power on at step 614 and wake
up sequence has been executed at step 616. While the apparatus 10 is in idle mode at
step 608 it is monitoring for numerous possible events to occur as noted at step 618.
Sensing of a particular event causes the controller 130 to execute (i.e., play) a specific
response as detailed in the flow chart 600 and the sequence tables (FIGS. 24A-25D)
followed by a return to idle mode at step 608. Various exemplary events can include the
following: 1) user touching (e.g., petting, stroking, etc.) the front of the head (nose) for a
brief moment (steps 620 and 622); ii) user continuously touching the front of the head for
more than 0.5 seconds (steps 624 and 626); user touching the left or right side of the head
(steps 628, 630, 632, and 634), wherein the touch executes a random action, which can
then be extended to include additional actions if the user holds their contact on the head
(e.g., hugging) (steps 636 and 638); ii1) user brushing the mane (steps 640 and 642); iv)
user consecutively touching or brushing six times (steps 644 and 646); v) user
approaching the apparatus quickly, as sensed by the motion detector (steps 648 and 650);
vi) eight seconds transpires with no inputs sensed (steps 652 and 654 for the first three
occurrences, then steps 656, 658, and 660); vii) user inserts object in the mouth (feeding)
(step 662) which can generate a random dislike response (steps 666 or 668), or an eating
response (steps 670), which then monitors the time the mouth sensor is on (steps 674 and
676) and can either provide a finished eating response (step 678) or provide a full
expression (step 680); and finally viii) user pushes the mode selection switch (horseshoe
button) 114 (step 682), which initiates execution of a random trick (step 684).

[0076] As noted in the sequence tables, the apparatus 10 can perform a plurality of dance
sequences (i.e., SEQ Dance and SEQ Dance2) which would include a preprogrammed

sequence of discrete motor commands being progressively sent by the controller 130 to
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actuate the drive wheel motors 46, 50 in forward and/or reverse directions, causing the
apparatus 10 to be propelled along the floor in time with a song played over the speaker
140. Additional commands can be provided to actuate the head, ears, eyelids, illuminate
the status light 115, etc.

[0077] In at least some embodiments, the input from the motion sensor 136 can be used
to trigger new or continued motor commands by the controller 130. In this manner, the
controller 130 could require confirmation of sensed motion by a user before continuing
with a subsequent power output command to the drive wheel motors 46, 50 that would
change the direction or power level applied to the drive wheel motors 46, 50. This
feature can be utilized in the dance sequence, as well as when a user is interacting with
the apparatus 10, such as brushing the mane, feeding the mouth, or touching the head.
Although this feature may be utilized with the drive wheel motors 46, 50, other body
movement motors, such as the feature motor, the head rotation motors, etc., may be
actuated in any of numerous sequences with or without movement of the drive wheel
motors 46, 50 and/or sensed motion inputs from the motion sensor 136.

[0078] It is specifically intended that the apparatus is not to be limited to the
embodiments and illustrations contained herein, but include modified forms of those
embodiments including portions of the embodiments and combinations of elements of
different embodiments as come within the scope of the following claims. Further the
various motors described herein can be coupled to additional components in any of
numerous mechanisms, such as gears, actuators, levers, pulleys, etc. to perform the
described functions. Further modifications and alternative embodiments of various
aspects of the apparatus will be apparent to those skilled in the art in view of this
description. Accordingly, this description is to be construed as illustrative only and is for
the purpose of teaching those skilled in the art the general manner of carrying out the
invention. It is to be understood that the forms of the apparatus shown and described
herein are to be taken as the presently preferred embodiments. Elements and materials
may be substituted for those illustrated and described herein, parts and processes may be
reversed, and certain features of the apparatus may be utilized independently, all as
would be apparent to one skilled in the art after having the benefit of this description of

the apparatus. Changes may be made in the elements described herein without departing
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from the spirit and scope of the apparatus as described in the following claims. In
addition, any steps described herein with reference to the flow charts are not to be
considered limiting and can include variations, such as additional steps, removed steps,

and re-ordered steps.
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CLAIMS

What is claimed is:
1. An interactive ride-on toy apparatus comprising:

a torso,

a plurality of legs secured to the torso;

a first drive motor assembly secured to a first of the plurality of legs and to a first
drive wheel,;

a second drive motor assembly secured to a second of the plurality of legs and to a
second drive wheel;

a motorized neck assembly coupling a head to the torso, wherein the neck

assembly provides a multi-directional rotational movement of the head relative to the

torso,

a rechargeable battery;

a throttle switch to provide a throttle signal;

a controller including one or more processors and one or more memory devices;
and

an electrical steering position sensor configured to translate a mechanical steering
input via manual rotation of the head into an electronic steering position signal that is
communicated to the controller, wherein the controller is configured to receive the
throttle signal and the steering position signal, and selectively actuate at least one of the

drive wheel motors based on the throttle signal and the steering position signal.
2. The apparatus of claim 1, wherein the rotational movement of the head relative to
the torso includes selective rotational movement of the head about a first axis or a second

axis that is perpendicular to the first axis.

3. The apparatus of claim 2, wherein movement of the head about the first axis and

second axis can be performed simultaneously.
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4. The apparatus of claim 3, further comprising a plurality of touch-based sensors

situated in the head.

5. The apparatus of claim 4, wherein at least one or more touch-based sensors

situated in the head include a capacitive-based sensors.

6. The apparatus of claim 4, wherein the controller proportionally varies applied
power from the battery to each of the first drive motor assembly and the second drive

motor assembly based on the steering position signal.

7. The apparatus of claim 6, further comprising a speaker for emitting sounds
selected by the controller, a seat positioned on the torso, and a first seat switch situated
between the seat and the torso, wherein actuation of the first seat switch by a user

provides a rider detected input signal.

8. The apparatus of claim 7, further comprising a motion sensor coupled to the

controller and configured to detect the presence of an object situated in front of the torso.

9. The apparatus of claim 8, further comprising reins pivotably coupled to the head,

wherein the reins include the throttle switch and a speed and direction selection switch.

10.  The apparatus of claim 9, wherein the reins are coupled to the head via a reins
pivot assembly that allows the reins to be rotated between a forward position and a back
position relative to the head, and wherein the reins pivot assembly further includes at
least one of a reins forward sensor and a reins back sensor to indicate to the controller the

position of the reins.

11. The apparatus of claim 10, wherein a third and a fourth of the plurality of legs

each include a freely pivotable non-motorized wheel.
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12.  The apparatus of claim 11, wherein the torso further includes a first torso portion

pivotably coupled to a second torso portion along a vertical pivot joint.

13.  The apparatus of claim 12, wherein the head further includes a mouth, ears, and
eyelids, and wherein the eyelids and the ears are rotatably actuatable via a signal from the

controller.

14.  The apparatus of claim 13, wherein the touch-based sensors include a right head

touch sensor, a left head touch sensor, and a front head touch sensor.

15.  The apparatus of claim 14, further comprising a mode selection switch for
selecting between a first mode and a second mode, wherein the first mode directs the
controller to actuate the drive wheel motor assemblies and neck assembly according to a
predetermined sequence, and the second mode directs the controller to actuate the drive

wheel motor assemblies only upon actuation of the throttle switch.

16. An interactive ride-on toy apparatus comprising:

a torso having a first torso portion and a second torso portion;

a first front leg and a second front leg, each extending down from the first torso
portion;

a first drive motor coupled to the first front leg and to a first drive wheel,;

a second drive motor coupled to the second front leg and to a second drive wheel,
wherein the first and second drive wheels are rotatable propel the apparatus along a
surface;

a non-motorized wheel coupled to the second torso portion,;

a motorized neck assembly coupling a head to the first torso portion, wherein the
neck assembly provides selective rotational movement of the head along both a first
rotational head axis and a second rotational head axis;

a rechargeable battery;

a throttle switch to provide a throttle input signal;
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a controller for receiving the throttle input signal and selectively actuating the
drive motor assemblies with power from the battery;

an electrical steering position sensor for receiving a mechanical steering input
upon manual rotation of the head, wherein the controller proportionally varies the applied
power from the battery to the first drive motor assembly and the second drive motor
assembly based on a steering position signal provided by the steering position sensor;

a plurality of touch-based sensors situated in the head for providing a touch input
signal;

reins coupled to the head, wherein the reins include the throttle switch and a speed
and direction selection switch;

a speaker for emitting sounds selected by the controller; and

a seat positioned on the torso.

17.  The apparatus of claim 16, further comprising a first seat switch situated between
the seat and the torso, wherein actuation of the first seat switch by a user provides a rider

detected input signal.

18. The apparatus of claim 17, further comprising a motion sensor configured to

detect the presence of an object situated in front of the first torso portion.

19.  The apparatus of claim 18, wherein the first rotational head axis is situated
perpendicular to the second rotational head axis, and wherein the reins are coupled to the
head via a reins pivot assembly that allows the reins to be rotated between a forward
position and a back position relative to the head, and wherein the reins pivot assembly
provides a reins position input signal to the controller indicating the sensed position of

the reins.
20. An interactive ride-on toy apparatus comprising:

a torso having a first torso portion pivotably coupled to a second torso portion

along a vertical pivot joint;
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a first front leg and a second front leg, each extending down from the first torso
portion;

a first drive motor assembly secured to the first front leg and to a first drive
wheel;

a second drive motor assembly secured to the second front leg and to a second
drive wheel, wherein the first and second drive wheels are rotatable about a single
rotational drive axis to propel the apparatus along a surface;

a first rear leg and a second rear leg, each extending down from the second torso
portion and including a wheel secured thereto;

a motorized neck assembly coupling a head to the first torso portion, wherein the
neck assembly provides selective rotational movement of the head along both a first
rotational head axis and a second rotational head axis, wherein the second rotational head
axis lies parallel to the rotational drive axis and perpendicular to the first rotational head
axis;

a rechargeable battery situated in at least one of the torso and the head,;

a throttle switch to provide a throttle input;

a controller for receiving the throttle input and selectively actuating the drive
motor assemblies using the rechargeable battery;

an electrical steering position sensor for receiving a mechanical steering input via
manual rotation of the head, and wherein the controller proportionally varies the applied
power from the battery to the first drive motor assembly and the second drive motor
assembly based on a received steering position sensor input;

a plurality of touch-based sensors situated in the head for receiving touch signals
from a user;

wherein the head includes a mouth, eyelids, and ears, and wherein the eyelids and
the ears are rotatably actuatable via a signal from the controller;

reins pivotably coupled to the head, wherein the reins include the throttle switch
and a speed and direction selection switch, and wherein the reins are coupled to the head
via a reins pivot assembly that allows the reins to be rotated between a forward position
and a back position relative to the head, and wherein the reins pivot assembly provides a

reins position input signal to the controller indicating the position;
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a speaker for emitting sounds selected by the controller;

a seat positioned on the torso;

a first seat switch situated between the seat and the torso, wherein actuation of the
first seat switch by a user provides a rider detected input signal;

a motion sensor configured to detect the presence of another object situated in
front of the first torso portion; and

a mode selection switch for selecting between a first mode and a second mode,
wherein the first mode directs the controller to actuate the drive wheel motor assemblies
and neck assembly according to a predetermined sequence, and the second mode directs
the controller to actuate the drive wheel motor assemblies only during actuation of the

throttle switch.
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International application No.
PCT/US18/24595
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é;PP% - AB3G 19/20, 25/00; A63H 17/00, 17/25, 29/00, 30/00 (2018.01)

AB3G 19/20, 25/00; AB3H 17100, 17125, 29/00, 30/00

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

9 lines 18-45, column 10 lines 10-15

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2005/0287924 A1 (HANEY M.) 29 December 2005; Figure 1, paragraph [0012] 1,16, 20
A US 4,562,893 A (CUNARD J.) 7 January 1986; Figures 1-3 column 4 lines 25-30, column 5 9-55( 1, 16, 20
A US 6,412,787 B1 (PARDI J., et al.) 2 July 2002; Figures 1, 2, column 2 lines 1-67, column 3 1,16, 20
lincs 36-60
A —1GB 2 450 887 A (GREENWOOD W.) 14 January 2009; Figures 2c, 3a, 3c, pages 4-6 1,16, 20
A US 9,211,476 B2 (CURRY J.) 15 December 2015; Figures 1, 3, 6, column 5 lines 5-10, column |1, 16, 20

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A™ document defining the general state of the art which is not considered
to be of particular relevance

“E" earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O" document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family
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Name and mailing address of the ISA/
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