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PERSONAL TRANSPORT VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 61/542,810 ?led 4 Oct. 2011, Whichis 
incorporated in its entirety by this reference. 

TECHNICAL FIELD 

[0002] This invention relates generally to the personal 
transportation ?eld, and more speci?cally to a neW and useful 
personal transport vehicle 100 in the personal transportation 
?eld. 

BACKGROUND 

[0003] LoW-emission personal vehicles are becoming an 
increasingly popular means of transport. However, many of 
the existing solutions to personal transportation are large and 
bulky. The siZe of these solutions limits the mobility of a user, 
as the user cannot easily take the vehicle onto another mode of 
transportation, such as a train. Smaller conventional personal 
transport solutions, such as skateboards and bicycles, lack the 
range and speed bestoWed by a motorized vehicle. Existing 
small personal transport solutions, such as electric skate 
boards, suffer from a lack of performance due to the stiffness 
of the drive train components and/ or drastically limit the 
?exibility of use due to obstacles on the riding surface formed 
by drive train components. 
[0004] Thus, there is a need in the personal transport ?eld to 
create a neW and useful high performance, mobile personal 
transport vehicle. 

BRIEF DESCRIPTION OF THE FIGURES 

[0005] FIG. 1 is a schematic representation of a variation of 
the personal transport vehicle. 
[0006] FIG. 2 is a side vieW of a variation of the personal 
transport vehicle. 
[0007] FIG. 3 is a side vieW of a variation of the personal 
transport vehicle With a user. 
[0008] FIG. 4 is an exploded vieW of a variation of the 
personal transport vehicle. 
[0009] FIGS. 5A, 5B, and 5C are end-on vieWs ofa varia 
tion of the personal transport vehicle steering to the left, 
straight, and right, respectively. 
[0010] FIG. 6 is a schematic representation of a variation of 
the personal transport vehicle. 
[0011] FIG. 7 is a schematic representation of a variation of 
the Wheel bearing. 
[0012] FIG. 8 is a top vieW of a variation of the personal 
transport vehicle With a force sensor control input. 
[0013] FIG. 9 is a perspective vieW of a variation of the 
personal transport vehicle With a force sensor control input 
With an exploded vieW of a variation of the pressure sensor. 
[0014] FIG. 10 is a schematic representation of the pressure 
sensor circuitry. 
[0015] FIGS. 11A, 11B, and 11C are schematic represen 
tations of a rider signaling cruising, acceleration, and decel 
eration, respectively, for a variation of the personal transport 
vehicle. 
[0016] FIG. 12 is a schematic representation of a variation 
of a control loop diagram for the processor. 
[0017] FIG. 13 is a schematic representation of a second 
variation of the personal transport vehicle. 
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[0018] FIG. 14 is a schematic representation of a third 
variation of the personal transport vehicle. 
[0019] FIG. 15 is a schematic representation of a fourth 
variation of the personal transport vehicle. 
[0020] FIG. 16 is a schematic representation of a ?fth varia 
tion of the personal transport vehicle. 
[0021] FIG. 17 is a schematic representation of a sixth 
variation of the personal transport vehicle. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] The folloWing description of the preferred embodi 
ments of the invention is not intended to limit the invention to 
these preferred embodiments, but rather to enable any person 
skilled in the art to make and use this invention. 
[0023] As shoWn in FIG. 1, the personal transport vehicle 
100 includes a support surface 200 and a drive train no 
coupled to the support surface 200. The drive train 110 
includes a truck 300 supporting a Wheel, a motor 500 con?g 
ured to drive the Wheel, a processor 600 con?gured to control 
motor operation, and an energy storage device 700 con?gured 
to provide poWer to the motor 500. The personal transport 
vehicle 100 preferably additionally includes a control input 
800 that provides a control signal 802 to the processor 600. 
The personal transport vehicle 100 is preferably used to trans 
port a user 10 (e. g. a rider), Wherein the user 10 is preferably 
supported by the support surface 200 and moved by the drive 
train 110. The personal transport vehicle 100 preferably sup 
ports a standing user 10, but can alternatively support a prone 
user 10, sitting user 10, or can support the user 10 in any 
suitable position. The personal transport vehicle 100 is pref 
erably a skateboard, but can alternatively be a scooter, skate, 
or any other suitable personal transport vehicle 100. This 
personal transport vehicle 100 can confer the bene?ts of a 
motorized means of transport While maintaining the ride and 
performance characteristics of a skateboard, such as unre 
stricted movement over the surface of the support surface 200 
and ?exibility and/or responsiveness of the support surface 
200. The ?exibility of the support surface 200 can be main 
tained by mounting all the stiff components of the vehicle to 
the trucks, mounting all or some of the stiff components 
adjacent the trucks and distal the lateral centerline of the 
support surface (eg the stiff components do not extend 
across the centerline), or through any other suitable means. 
The ride and performance of the skateboard are preferably 
further maintained by ensuring that the electrical components 
of the vehicle do not substantially touch or interfere With a 
substantially ?at ground surface When the center of support 
surface is deformed to contact the ground surface. The per 
sonal transport vehicle 100 can be manufactured as a unit, 
including the support surface 200 and drive train 110, or can 
be manufactured and sold as a retro?t kit for a conventional 
deck that includes only the drive train no. When mounting the 
drive train 110 to a conventional deck, additional mounting 
holes preferably do not need to be created. 
[0024] In operation, the drive train no preferably drives at 
least one vehicle 100 Wheel 420 to move the vehicle 100 over 
a road surface 20. Alternatively, the user 10 can manually 
propel the vehicle 100 over the road surface 20. The user 10 
preferably controls the velocity of the vehicle 100 through the 
control input 800, but can alternatively control the vehicle 
velocity manually (eg by pushing the vehicle 100 to accel 
erate or dragging a foot to sloW doWn). As shoWn in FIGS. 
5A-5C, the vehicle 100 is preferably steered based on the 
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Weight distribution between the tWo longitudinal sides of the 
support surface 200, Wherein increased Weight on a given side 
preferably turns the vehicle 100 toWard said side. Alterna 
tively, the vehicle 100 can be steered through a steering 
mechanism 110, such as a set of handlebars, a steering Wheel, 
or any other suitable steering mechanism 110. 

[0025] As shoWn in FIGS. 1 to 3, the support surface 200 
(e. g. deck) of the personal transport vehicle 100 functions to 
support the rider. The support surface 200 preferably has a 
?rst broad face con?gured to support the rider (riding surface 
202), and a second broad face (bottom surface 204) opposing 
the ?rst broad face. The support surface 200 preferably 
includes tWo sets of mounting points to Which the drive train 
no can be mounted, one on each end of the support surface 
200, but can alternatively include any suitable number of 
coupling mechanisms to couple With the drive train no. The 
support surface 200 is preferably ?exible, but can alterna 
tively be substantially stiff. In one variation, the support sur 
face 200 can de?ect more than one inch. In another variation, 
the support surface 200 can de?ect enough to contact a ?at 
surface betWeen the front and rear Wheels. In both variations, 
the de?ection preferably does not incur any signi?cant dam 
age that Would reduce the functionality of the support surface 
200. The support surface 200 preferably cambered, and can 
have a positive camber or a negative camber. Alternatively, 
the support surface 200 can be a dropped deck 200, as shoWn 
in FIG. 6, Wherein a plane extending through the majority of 
the support surface 200 body is offset from a plane extending 
betWeen the support surface ends. The support surface 200 is 
preferably a conventional skateboard deck 200, more prefer 
ably a longboard deck 200, but can alternatively be a scooter 
deck 200, a skate, or any other suitable surface capable of 
supporting a user 10. 

[0026] As shoWn in FIG. 1, the drive train 110 of the per 
sonal transport vehicle 100 functions to generate poWer and 
move the personal transport vehicle 100 over a road surface 
20. The drive train no is preferably mounted to the support 
surface 200, but can alternatively be otherWise fastened to the 
support surface 200. When a single drive train no is used (eg 
Wherein all the motors 500 of the vehicle 100 are located on 
a single truck 300), the drive train 110 is preferably mounted 
on the front end of the support surface 200, but can alterna 
tively be mounted to the rear end of the support surface 200. 
As shoWn in FIG. 4, the drive train 110 preferably includes a 
truck 300; an energy storage device 700; a poWer train 120 
including a Wheel bearing 400, supported by the truck 300, 
and a motor 500; and a processor 600 that controls motor 
operation. HoWever, the drive train 110 can include any suit 
able number of trucks 300, energy storage devices 700, 
motors 500, and processors 600. The drive train 110 prefer 
ably includes tWo sets of coaxial Wheels 420, but can alter 
natively have one balancing Wheel 420, tWo inline Wheels 
420, tWo coaxial Wheels 420, or any other suitable number of 
Wheels 420. The drive train 110 can alternatively include 
tracks (e.g. snoW or off-road tracks), an impeller, or any other 
suitable drive mechanism. Drive train operation is preferably 
controlled by the processor 600, based on a signal 802 
received from a control input 800. HoWever, the drive train 
110 can be controlled by any suitable means. The drive train 
110 is preferably mounted to the support surface 200 such that 
the support surface ?exibility is substantially maintained. In 
one variation of the vehicle 100, some or all of the drive train 
110 components having broad mounting faces, such as the 
energy storage device 700 and the electronics (eg the pro 

Apr. 4, 2013 

cessor 600 and motor controller 520), are substantially ?ex 
ible. In another variation of the vehicle 100, the drive train no 
components are mounted adjacent to the support surface ends 
and distal from the support surface 200 center. In another 
variation of the vehicle 100, the drive train 110 components 
are statically ?xed to less than 50% of a support surface broad 
face, more preferably to less than 30% of the support surface 
broad face. HoWever, any suitable con?guration of the drive 
train no components can be used. 

[0027] The truck 300 of the drive train 110 functions to 
mount the Wheels 420 to the support surface 200. In doing so, 
the truck 300 preferably rotatably supports the Wheel bear 
ings 400. The truck 300 can additionally function to support 
the motor 500, the energy storage device 700, the processor 
600, and/or any other suitable drive train 110 component. The 
truck 300 can additionally function as a heat sink. The truck 
300 preferably includes a hangar 310 that supports the Wheel 
bearings 400, a base plate 320 that mounts the truck 300 to the 
support surface 200, bushings 330, and a kingpin 340 that 
extends through the bushings 330 to mount the hangar 310 to 
the base plate 320. The truck 300 can additionally include 
risers 350 that can be inserted betWeen the base plate 320 and 
the support surface 200 to adjust the distance betWeen the 
truck 300 and the support surface 200. The drive train 110 
preferably includes tWo trucks 300, each mounted to an 
opposing end of the support surface 200 and oriented With the 
respective axle perpendicular to the longitudinal axis of the 
support surface 200, but can alternatively include a single 
truck 300 or any other suitable number of trucks 300 mounted 
at any suitable position and angle relative to the support 
surface 200 longitudinal axis. 
[0028] The hangar 310 of the truck 300 functions to con 
nect the axle 312 to the base plate 320 of the truck 300. The 
hangar 310 can additionally function to mount the motor 500 
and/or the energy storage device 700. HoWever, the hangar 
310 can be a standard hangar 310, or include any other suit 
able mounting or coupling mechanisms. The hangar 3 1 0 pref 
erably includes tWo coaxial axles extending in opposite direc 
tions from the hangar body, Wherein the axles 312 function to 
support the Wheel bearing 400. The Wheel bearings 400 are 
preferably rotatably coupled to the axle 312, such that the 
Wheels 420 freely rotate about the axle 312. The Wheel bear 
ings 400 are preferably retained on the axle 312 by an axle 
nut, cotter pin, or other suitable fastening device. The hangar 
310 preferably includes a mounting arm 314 extending from 
the hangar body to Which the motor 500, battery 702, motor 
controller 520, processor 600, and/ or any other suitable elec 
tronic component is mounted, Wherein the arm is preferably 
centered betWeen the axles 312 but can alternatively be offset 
from the truck center. The mounting arm 314 preferably 
extends perpendicularly relative to the axles 312, and extends 
at an angle from the hangar body. HoWever, the mounting arm 
314 can be the hangar body, or extend from the hangar body 
at any suitable angle. The mounting arm 314 preferably 
includes at least one mounting hole or clip, and can include 
one or more slots extending longitudinally along the arm 
length, a series of mounting holes, grooves, or any other 
suitable adjustable mounting feature. 
[0029] The bushing 330 functions to dampen vehicle 100 
vibrations during vehicle use, and can function similar to a 
suspension system. HoWever, the vehicle 100 can addition 
ally and/or alternatively include a separate suspension sys 
tem, such as a pneumatic suspension system, hydraulic sus 
pension system, or any other suitable suspension system. 
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Each truck 300 preferably includes tWo bushings 330, 
wherein the ?rst bushing 330 is preferably located betWeen 
the base plate 320 and the hangar 310, and the second bushing 
330 is preferably located betWeen the kingpin 340 and the 
hangar 310. The bushing 330 can be conical, stepped, barrel, 
or have any other suitable shape. The bushing 330 can be of 
any suitable durometer. Alternatively, the bushing 330 can 
have an adjustable durometer, Wherein the bushing 330 
durometer can be adjusted based on the desired ride charac 
teristics, determined vehicle 100 vibration (e.g. increased to 
increase vehicle 100 stability/dampen vibration, decreased 
When less vibration is sensed to increase vehicle 100 respon 
siveness, etc.), or adjusted based on any other suitable param 
eter. In this variation, the bushing 330 can be made of a 
material that changes stiffness dependent on the magnitude 
and/or direction of an applied electric current, Wherein the 
processor 600 preferably controls the amount of current 
applied to the bushing 330. HoWever, the bushing 330 durom 
eter can be adjusted in any suitable manner. 

[0030] The base plate 320 of the truck 300 functions to 
couple the hangar 310 to the support surface 200. The base 
plate 320 can additionally function as a heat sink for the 
electronic components of the drive train 110. The base plate 
320 is preferably con?gured to mount to the bottom surface 
204 of the support surface 200, but can alternatively mount to 
the riding surface 202, Wherein the hangar 310 extends 
through the support surface 200 (eg a dropped truck 300 
con?guration). The base plate 320 preferably includes 
mounting features, such as screW holes, longitudinal slots, or 
grooves, but can alternatively include any suitable coupling 
feature. The base plate 320 can additionally include compo 
nent-mounting features, such as screW holes, longitudinal 
slots, or grooves to Which the motor 500 and/or battery 702 
can mount. The base plate 320 is preferably a substantially 
solid piece of metal, but can alternatively be a holloW metal 
box that can function to store the electronic components of the 
drive train 110, be a solid plastic piece, or have any suitable 
con?guration or be made of any suitable material. 

[0031] The energy storage device 700 of the drive train 110 
functions to provide poWer to the motor 500, and can addi 
tionally poWer the processor 600 and/or the control input 800. 
The energy storage device 700 is preferably a battery 702, 
more preferably a battery including a plurality of cells, but 
can alternatively be a fuel storage device or any other suitable 
device capable of storing energy in electrical, chemical, or 
mechanical form. The battery 702 preferably includes a plu 
rality of prismatic cells stacked along the cell thicknesses, but 
can alternatively include a plurality of prismatic cells 
arranged in a single layer. The battery 702 is preferably a 
rechargeable battery 702, more preferably a battery 702 hav 
ing lithium chemistry (e.g. lithium ion, lithium, etc.) but can 
alternatively be a battery 702 having any suitable chemistry. 
The battery 702 is preferably substantially ?at and prismatic, 
but can alternatively be cylindrical or have any suitable form 
factor. The energy storage device 700 is preferably mounted 
to or coupled near the truck opposing that to Which the motor 
500 is mounted to achieve a more uniform Weight distribution 
over the support surface, but can alternatively be mounted or 
coupled adjacent to the truck to Which the motor 500 is 
mounted. The energy storage device 700 is preferably elec 
trically connected to the motor 500 by one or more ?exible 
Wires, and can additionally be electrically connected by a 
?exible connection to the processor 600. The electrical con 
nections are preferably fastened against the support surface 
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200 or integrated into the truck 300, but can alternatively be 
unrestrained. When the energy storage device 700 is mounted 
to a different truck than the motor 500, the electrical connec 
tions can extend along the riding surface, Wherein the elec 
trical connections preferably extend from the energy storage 
device to the riding surface through holes through the support 
surface, extend along the riding surface, and electrically con 
tact the energy storage device 700 and motor 500 through 
holes through the support surface. HoWever, the electrical 
connections can alternatively extend along the bottom sur 
face. The electrical connections can include braided cable 
sleeving or any other suitable sleeving to facilitate electrical 
connection ?exion With the support surface 200. The electri 
cal connections can be arranged betWeen the grip tape and the 
riding surface of the support surface 200 or can be located in 
any other suitable portion of the vehicle 100. 

[0032] The energy storage device 700 is preferably mov 
ably coupled to the support surface 200, but can alternatively 
be rigidly ?xed to the support surface 200. The energy storage 
device 700 is preferably mounted on a truck 300 (poWer 
truck), more preferably on the base plate 320 of a truck 300, 
but can alternatively be mounted on the hangar 310 of the 
truck 300 or integrated into any suitable portion of the truck 
300 such that the energy storage device 700 can move relative 
to the support surface 200. When mounted to the base plate 
320, the energy storage device 700 is preferably mounted to 
the broad face of the base plate 320 distal the support surface 
200, but can alternatively be mounted to the broad face adja 
cent the support surface 200. A broad face of the energy 
storage device 700 is preferably mounted against the broad 
face of the base plate 320, but the edge of the energy storage 
device 700 can alternatively be mounted on the base plate 
320, leaving the remainder of the energy storage device 700 
free. The energy storage device 700 is preferably fastened to 
the truck 300 (eg using fasteners, such as screWs, tie doWns, 
etc.), but can alternatively be adhered or otherWise mounted 
to the truck 300. The energy storage device 700 can altema 
tively be used as or be mounted to the riser 350, Wherein all or 
a portion of the energy storage device 700 is mechanically 
retained betWeen the support surface 200 and the hangar 310. 
The truck to Which the energy storage device 700 is mounted 
is preferably the rear truck, but can alternatively be mounted 
to the front truck of the vehicle. HoWever, the energy storage 
device 700 can be movably supported by the support surface 
200. In this variation, the energy storage device 700 is pref 
erably coupled to the bottom surface 204, adjacent to a truck 
300, such that the energy storage device 700 does not sub 
stantially impede support surface ?exion. The energy storage 
device 700 is preferably coupled to the support surface 200 
betWeen the truck 300 and the support surface end, but can 
alternatively be coupled Within the support surface area 
de?ned betWeen the tWo trucks 300. The energy storage 
device 700 is preferably suspended from the support surface 
200, such that the energy storage device 700 is decoupled in 
shear force from the support surface 200 and can shift or slide 
relative to the board. The energy storage device 700 is pref 
erably suspended from the support surface 200 by a ?exible 
suspension mechanism, such as a fabric net, a ?exible casing 
such as a ?exible plastic or fabric casing, or any other suitable 
?exible suspension mechanism. Alternatively, the energy 
storage device 700 can be suspended by a substantially stiff 
suspension mechanism, such as a substantially rigid box, 
Wherein the energy storage device position Within the stiff 
suspension mechanism can be retained by ?exible dampeners 
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Within the suspension mechanism that permit board ?exion 
relative to the energy storage device 700, such as rubber 
Washers. Alternatively, the energy storage device 700 can be 
movably supported by the board by mounting an edge of the 
energy storage device 700 adjacent the truck 300 to the deck 
200, such that the remainder of the energy storage device 700 
is substantially free from the deck 200. The energy storage 
device 700 can alternatively be integrated into the support 
surface 200, such that the energy storage device 700 is pref 
erably disposed betWeen the riding surface and bottom sur 
face, but can alternatively de?ne one of said surfaces. HoW 
ever, the energy storage device can be rigidly mounted to the 
board, Wherein an entire broad face of the energy storage 
device 700 is preferably coupled to the bottom surface 204. 
The energy storage device 700 can alternatively be supported 
by any other means by any other suitable vehicle component. 
[0033] The poWer train 120 of the drive train no functions to 
generate rotational poWer to drive a Wheel 420, thereby pro 
pelling the vehicle 100 along a road surface 20. The poWer 
train 120 preferably drives one Wheel 420, but can alterna 
tively drive multiple Wheels 420. The vehicle 100 preferably 
includes a ?rst and second poWer train 120 driving a ?rst and 
second Wheel 420, respectively, Wherein the ?rst and second 
Wheels 420 are preferably supported by a single truck 300. 
The vehicle 100 can alternatively include a single poWer train 
120 driving a single Wheel 420, a single poWer train 120 
driving tWo Wheels 420 supported by a singular truck 300 or 
by separate trucks 300, four poWer trains 120 individually 
driving four respective Wheels 420, or include any suitable 
number of poWer trains 120 driving any suitable number of 
Wheels 420. 

[0034] The poWer train 120 preferably includes a Wheel 
bearing 400 and a motor 500, Wherein the motor 500 drives 
the Wheel 420 through direct mechanical connection of drive 
components to the Wheel 420 or drives the Wheel 420 by 
driving the Wheel bearing 400. The motor 500 can drive any 
suitable portion of the Wheel, such as the Wheel body. The 
poWer train 120 is preferably a positive drive, Wherein the 
Wheel bearing 400 includes a toothed Wheel pulley 406 
(gear), the motor 500 includes a toothed motor pulley 560 
(gear) that rotates With the motor 500 shaft, and the poWer 
train 120 includes a toothed belt 122 or chain that passes 
around the Wheel and motor pulleys. HoWever, the poWer 
train 120 can be a negative drive, Wherein the bearing and 
motor pulleys are smooth pulleys; a direct drive; a shaft drive; 
an offset parallel shaft drive; a gear transmission (eg a plan 
etary gear drive), or have any other suitable poWer train con 
?guration. The Wheel pulley 406 is preferably located on the 
Wheel bearing 400, but can alternatively be located on a 
separate component statically or movably coupled to the 
Wheel 420. The Wheel pulley is preferably substantially the 
same siZe as, or slightly smaller than, the motor pulley (eg 
25% smaller), but can alternatively be any suitable siZe rela 
tive to the motor pulley. The poWer train is preferably located 
on a single truck (drive truck), but can alternatively be dis 
tributed betWeen tWo trucks. The truck to Which the poWer 
train is mounted is preferably the front truck of the vehicle, 
but can alternatively be the rear truck. 

[0035] The Wheel bearing 400 of the poWer train 120 func 
tions to rotatably mount a Wheel 420 to the axle 312. The 
Wheel bearing 400 preferably includes an inner bearing sur 
face 402 that rotatably mounts to the axle 312 and an outer 
bearing surface 404 that mounts to the Wheel 420. The Wheel 
bearing 400 can additionally include a third bearing surface 
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that functions as a motor interface. The third bearing surface 
can be a smooth pulley, a toothed Wheel pulley 406 (as shoWn 
in FIG. 7), a gear, or any other suitable component capable of 
transferring rotational energy from the motor 500. The third 
bearing surface is preferably coaxial With the inner and outer 
bearing surfaces 404, and is preferably located on the side of 
the Wheel bearing 400 con?gured to mount proximal the 
hangar 310 of the truck 300. HoWever, the third bearing 
surface can be axially offset from the inner and outer bearing 
surfaces. The Wheel bearing 400 can be a shielded bearing, 
sealed bearing, Te?on- sealed bearing, rubber- sealed bearing, 
ceramic bearing, or any other suitable bearing. 

[0036] The motor 500 of the poWer train 120 functions to 
generate the rotational force that rotates the Wheel 420. The 
motor 500 can additionally function to generate energy, such 
as during controlled deceleration (e.g. braking). The motor 
500 is preferably an electric motor, more preferably a perma 
nent magnet motor, but can alternatively be a brushed DC 
motor, a brushless DC motor, a sWitched reluctance motor, a 
coreless DC motor, a synchronous AC motor, an induction 
motor, a stepper motor, or any other suitable electric motor. 
The motor 500 can alternatively be any other suitable rotary 
drive means. The motor 500 is preferably supported by the 
truck 300, and is preferably mounted to the hangar 310, but 
can alternatively be mounted to the base plate 320, integrated 
into the hangar 310 or base plate 320, or otherWise supported 
by the truck 300. The motor 500 can also be supported by a 
plate extending from the truck 3 00, betWeen the Wheel and the 
motor 500, such that the motor is supported on a ?rst end by 
the hangar and on a second end by the plate. HoWever, the 
motor can be otherWise mounted to the truck. The motor 500 
is preferably supported by or located adjacent the truck 300 
that supports the driven Wheel 420, but can alternatively be 
supported by or located adjacent a separate truck 300. 

[0037] The poWer train 110 can additionally include a ten 
sioning mechanism that functions to control the belt tension 
of the positive drive. In one variation of the poWer train 120, 
the tensioning mechanism includes the motor 500, Wherein 
the motor 500 is preferably adjustably mounted to the truck 
300, Wherein the motor position relative to the axle 312 and/or 
Wheel bearing 400 can be adjusted. Adjustment of the motor 
position can be used to adjust the belt tension of the positive 
drive poWer train 120. The motor 500 is preferably adjustably 
mounted to the truck 300 by slotted mounting plates 502, 
Wherein fasteners (e. g. bolts, screWs, or pins) extend through 
the slots to couple to the truck 300. The motor 500 is prefer 
ably statically ?xed to the mounting plates 502, Wherein 
sliding of the mounting bracket 502 relative to the mounting 
arm 314 adjusts the motor position. Alternatively, the mount 
ing plate can have a tongue that slides Within a complemen 
tary groove on the truck 300, Wherein the friction from a 
tightened fastener (e.g. screW) transiently retains the motor 
position. HoWever, the motor 500 can be adjustably mounted 
to the truck 300 using any suitable mechanism. Alternatively, 
the motor 500 can be ?xed to the truck 300, adjustably 
mounted to the support surface 200, ?xed to the support 
surface 200 (e. g. adhered to the support surface 200), or 
otherWise coupled to the support surface 200. In another 
variation of the poWer train 120, the tensioning mechanism 
includes an idler Wheel, Wherein adjustment of the idler Wheel 
position relative to the centerline extending betWeen the axles 
of the motor and the Wheel controls the belt tension. HoWever, 
any other suitable tensioning mechanism can be used. 
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[0038] The motor 500 can additionally include a motor 
controller 520 that controls one or more operation parameters 
of the motor 500. The motor controller 520 is preferably 
mounted to the same truck 300 as the motor 500, but can 
alternatively be mounted to the support surface 200 adjacent 
the motor 500, mounted to the motor 500 itself (e. g. to a motor 
end or to a curved motor surface), or mounted to any suitable 
vehicle component. The motor controller 520 is preferably 
connected to an encoder Within the motor 500 that determines 
the angular position of the motor 500 shaft or rotor, such that 
the motor controller 520 can determine the frequency of 
motor 500 rotation. The motor controller 520 preferably addi 
tionally controls the magnitude and direction of the current 
provided to the motor 500. The motor controller 520 is pref 
erably a pulse modulated speed controller, but can alterna 
tively be any suitable motor controller 520. 

[0039] The processor 600 of the drive train 110 functions to 
control motor operation based on a signal 802 received from 
a control input 800. The processor 600 is preferably a CPU, 
but can alternatively be any suitable processor 600. The pro 
cessor 600 is preferably electrically connected by a ?exible 
connection to the motor 500, more preferably directly con 
nected to the motor controller 520, and can additionally be 
electrically connected to the energy storage device 700 by a 
?exible connection. The processor 600 is preferably coupled 
to the vehicle 100 proximal the motor 500, but can alterna 
tively/additionally be coupled to the vehicle 100 proximal the 
energy storage device 700 or be coupled to the vehicle 100 
distal from the energy storage device 700 and the motor 500. 
The processor 600 is preferably mounted to a truck 300, but 
can alternatively be mounted to the support surface 200 (pref 
erably the bottom surface 204 but alternatively the riding 
surface 202) adjacent a truck 300, to the energy storage device 
700, to the motor 500, or to any other suitable vehicle com 
ponent. 
[0040] The processor 600 preferably includes a receiver 
that receives the signal 802 from the control input 800. The 
receiver can be a Wireless receiver, Wherein the control input 
800 is a remote control 820, be a Wired receiver, Wherein the 
control input 800 is electrically connected to the processor 
600, or be a mechanical receiver, Wherein the control input 
800 is mechanically connected to the processor 600 (eg by a 
cable). The signal 802 received by the processor 600 is pref 
erably indicative of desired acceleration, deceleration, or 
cruising. The processor 600 preferably adjusts the motor 
operation based on the indicated action. 

[0041] The processor 600 preferably adjusts motor opera 
tion betWeen an acceleration state and a deceleration state. 
The processor 600 can additionally adjust motor operation to 
achieve a cruising state. In adjusting the motor operation to 
the acceleration state, the processor 600 preferably induces 
the motor 500 to output an acceleration torque that increases 
the velocity of the vehicle 100, Wherein the acceleration 
torque is preferably higher than the instantaneous torque out 
put and is preferably in the same direction as the instanta 
neous torque output. The processor 600 can further control 
the motor torque output such that the change in acceleration is 
beloW a predetermined threshold. In adjusting the motor 
operation to the deceleration state, the processor 600 prefer 
ably induces the motor 500 to output a deceleration torque 
that decreases the velocity of the vehicle 100, Wherein the 
deceleration torque is preferably loWer than the instantaneous 
torque output. The deceleration torque can be a loWer mag 
nitude torque in the same direction as the instantaneous 
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torque output, be a torque having a direction reversed from 
that of the instantaneous torque output, be no torque, Wherein 
friction of the road surface 20 against the Wheels 420 decel 
erates the vehicle 100; or any other suitable torque. The 
processor 600 can further control the motor torque output 
such that the change in deceleration is beloW a predetermined 
threshold. In adjusting the motor operation to the cruising 
state, the processor 600 preferably induces the motor 500 to 
output a cruising torque that substantially maintains the 
velocity of the vehicle 100, Wherein the cruising torque is 
preferably substantially the same as the instantaneous torque 
output. The torque output from the motor 500 is preferably 
rate limited and checked for saturation to protect the hardWare 
and to prevent abrupt acceleration or braking. HoWever, the 
torque output can alternatively not be rate limited. 

[0042] The processor 600 can adjust motor operation by 
controlling the amount of current provided to the motor 500 
by the energy storage device 700, Wherein the processor 600 
induces the motor 500 to output an acceleration torque by 
increasing the current, a deceleration torque by decreasing the 
current, and a cruising torque by substantially maintaining the 
current provided to the motor 500. Alternatively, the proces 
sor 600 can determine and send a target torque, rotation 
frequency, or any other suitable target value to the motor 
controller 520, Wherein the motor controller 520 adjusts the 
motor operation parameters to meet the target value. 

[0043] The control input 800 of the vehicle 100 functions to 
send a signal 802 indicative of acceleration to the processor 
600. The control input 800 can additionally function to send 
a signal 802 indicative of acceleration in an opposing direc 
tion (e.g. deceleration or driving in reverse) and/or cruising to 
the processor 600. The control input 800 can be physically 
connected to the support surface 200, Wherein the signal 802 
is sent over a direct connection to the processor 600, or can be 
remote from the board, Wherein the signal 802 is sent Wire 
lessly to the processor 600. 

[0044] In a ?rst variation of the vehicle 100, the control 
input 800 is a remote control unit 820 that is remote from the 
support surface 200. The control input 800 includes a Wireless 
transmitter, and the processor 600 includes a Wireless 
receiver. The control input 800 preferably sends an accelera 
tion signal based on the position of an input mechanism 822, 
Wherein the amount of input mechanism de?ection aWay 
from a rest position preferably correlates With the amount of 
acceleration desired. The control input 800 can additionally 
send a deceleration signal based on the position of the same or 
a second input mechanism 822, Wherein the amount of input 
mechanism de?ection aWay from a rest position preferably 
correlates With the amount of deceleration desired. The input 
mechanism 822 can be a trigger (e.g. lever), a Wheel 420 
controller, slider, or any other suitable input mechanism 822. 
The remote control 820 can additionally include a return 
mechanism, such as a spring, that biases the input mechanism 
822 to the rest position When an applied force is reduced. The 
acceleration input mechanism 822 and deceleration input 
mechanism 822 are preferably separate input mechanisms 
822, but can alternatively be a singular input mechanism 822, 
Wherein the remote control 820 sends an acceleration signal 
When the input mechanism 822 is de?ected in a ?rst direction, 
and sends a deceleration signal When the input mechanism 
822 is de?ected in a second, opposing direction, and Wherein 
the rest position is located betWeen the ?rst and second direc 
tions. The control input 800 can additionally send a cruising 
signal, Wherein the cruising signal is preferably sent When the 
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input mechanism 822 is at the rest position, but can alterna 
tively be sent When the input mechanism 822 is depressed, 
rotated, de?ected (e.g. along an axis separate from accelera 
tion or deceleration), or otherWise actuated. A lack of a signal 
802 can alternatively be interpreted by the processor 600 as a 
cruising signal, Wherein the control input 800 could not send 
a signal 802 in the rest position. 

[0045] In a second variation of the vehicle 100, the control 
input 800 includes a force sensor 840 coupled to the support 
surface 200, as shoWn in FIG. 8. The force sensor 840 pref 
erably includes a direct electrical connection to the processor 
600, but can be Wirelessly connected to the processor 600 or 
otherWise connected to the processor 600. The force sensor 
840 preferably covers substantially the entirety of the riding 
surface 202, but can alternatively cover a portion of the riding 
surface 202, cover a portion of the bottom surface 204, or 
couple to the support surface 200 at any suitable location. The 
force sensor 840 is preferably integrated into the grip tape that 
is applied to the riding surface 202, but can alternatively be 
adhered onto the riding surface 202 by the grip tape, adhered 
to the riding surface 202 then covered by the grip tape, or 
otherWise coupled to the riding surface 202. The force sensor 
840 is preferably an array of pressure sensor strips, but can 
alternatively include a grid of pressure sensors 860, a series of 
pressure sensor sections, or have any other suitable con?gu 
ration. As shoWn in FIG. 8, the vehicle 100 preferably 
includes multiple pressure sensor strips aligned perpendicu 
lar to the longitudinal axis of the support surface 200, but can 
alternatively include a single pressure sensor 860 strip 
extending along the longitudinal axis of the support surface 
200, a grid of pressure sensors 860, a ?rst, second, and third 
pressure sensor 860 located at the ?rst end, middle, and sec 
ond end of the support surface 200, respectively, or any other 
suitable pressure sensor con?guration. 

[0046] As shoWn in FIG. 9, each pressure sensor 860 is 
preferably a capacitive sensor, and includes an upper shield 
top layer 861, upper shield bottom layer 862, upper dielectric 
layer 863, sensing plate 864, a loWer dielectric layer 865 and 
a loWer shield layer 866. The upper and loWer shield layers are 
preferably grounded, as shoWn in FIG. 10. The upper dielec 
tric layer 863, sensing plate 864, and loWer dielectric layer 
865 preferably form the sensing circuit, Wherein the sensing 
circuit is preferably electrically connected by a ?exible con 
nection to the processor 600. Alternatively, the pressure sen 
sor 860 can be a resistive sensor, including tWo ?exible sheets 
coated With resistive material or patterned With a resistive grid 
and separated by microdots. HoWever, the pressure sensor 
860 can be any other suitable capacitive sensor, resistive 
sensor, strain gauge, force sensing resistor, or any other suit 
able sensor capable of measuring an applied force. 

[0047] Each pressure sensor 860 of the force sensor 840 
preferably sends the processor 600 a measurement of the 
applied force (pressure signal 802) received by said pressure 
sensor 860. More preferably, a plurality of location-mapped 
pressure sensors 860 each sends the processor 600 a pressure 
signal 802. The signals 802 are preferably received by the 
processor 600 at a predetermined frequency, but can alterna 
tively be received Whenever the applied force changes or in 
response to any other suitable condition. The processor 600 
preferably processes the pressure signals 802 to determine 
Whether the signals 802 constitute a drive command or a halt 
command. The processor 600 preferably compares the total 
measured force to a force threshold, Wherein a drive com 
mand is determined When the total measured force exceeds 
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the force threshold (e.g. indicating a user 10 on the support 
surface 200), and a halt command is determined When the 
total measured force falls beloW the force threshold (e.g. 
indicating that the user 10 is off of the support surface 200). 
When a halt command is determined, the processor 600 
adjusts the motor 500 to output no torque or a torque substan 
tially opposing the instantaneous torque. When a drive com 
mand is determined, the processor 600 preferably processes 
the pressure signals 802 to determine Whether the measure 
ments constitute an acceleration signal, a deceleration signal, 
or a cruising signal. The processor 600 preferably determines 
Whether the pressure signals 802 constitute an acceleration, 
deceleration, or cruising signal based on the measured loca 
tion of the applied force (e.g. determined by Which pressure 
sensor 860 sends a pressure signal 802 over a baseline thresh 
old, or by the location as indicated by a pressure sensor 860), 
the measured magnitude of the applied force, and/ or any other 
suitable parameter of the applied force. For example, as 
shoWn in FIGS. 11A to 11C, the determined signal 802 can be 
dependent on the force distribution betWeen a ?rst segment 
842 and a second segment 844, Wherein the ?rst segment 842 
is forWard of a neutral position 846 on the support surface 200 
and the second segment 844 is rearWard of the neutral posi 
tion 846 on support surface 200. The neutral position 846 is 
preferably calculated as the point on the support surface 200 
midWay betWeen the ?rst segment 842 and the second seg 
ment 844, but can be calculated as a point on the support 
surface 200 midWay betWeen the centroids of the ?rst and 
second segments, or as any other suitable position. In this 
example, the measurements can constitute an acceleration 
signal When the force measured at the ?rst segment 842 
exceeds the force measured at the second segment 844; as a 
deceleration signal When the force measured at the second 
segment 844 exceeds that measured at the ?rst segment 842; 
and as a cruising signal When the force applied to the ?rst and 
the second segments are substantially similar. Alternatively, 
the sent signal 802 can be dependent on the average position 
of pressure application (pressure center 848) relative to the 
neutral position 846, Wherein the pressure signals 802 con 
stitute an acceleration signal if the pressure center 848 is fore 
of the neutral position 846, a deceleration signal if the pres 
sure center 848 is aft of the neutral position 846, and a cruis 
ing signal if the pressure center 848 substantially coincides 
With the neutral position 846. The rate of change in the sig 
naled amount of acceleration or deceleration can additionally 
be dependent on the rate of change of force application to the 
?rst or second segments, respectively. Alternatively, any suit 
able signal 802 can be sent in response to any suitable param 
eter derived from the measured forces. 
[0048] HoWever, any other suitable input device, such as a 
touchscreen slider, one or more stomp pads, or pressure 
sensitive apparel (e.g. gloves) can be used as the control input 
800. 

Variations of the Vehicle Con?guration. 

[0049] In a ?rst variation of the vehicle, as shoWn in FIG. 
13, the vehicle 100 includes a deck 200, a ?rst and a second 
truck 300 mounted to the deck 200, an electric motor 500 
adjustably mounted to the ?rst truck 300, a Wheel 420 or 
Wheel bearing 400 driveably connected to the electric motor 
500 by a positive drive mechanism, a battery 702 that is 
electrically connected to the electric motor 500 With a Wire 
fastened along the Wire length to the bottom surface 204 and 
is mounted on the second truck 300 or on the deck 200 
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adjacent the second truck 300, a motor controller 520 that 
controls electric motor operation and is mounted adjacent to 
or mounted on the ?rst truck 300, and a processor 600 that 
receives a signal 802 from a control input 800 and determines 
a target operation parameter for the motor controller 520 
based on the signal 802, Wherein the processor 600 is 
mounted adjacent to or mounted on the ?rst truck 300. 

[0050] In a second variation of the vehicle, as shoWn in FIG. 
14, the vehicle 100 includes a deck 200, a ?rst and a second 
truck 300 mounted to the deck 200, an electric motor 500 
adjustably mounted to the ?rst truck 300, a Wheel 420 or 
Wheel bearing 400 driveably connected to the electric motor 
500 by a positive drive mechanism, a battery 702 mounted on 
the ?rst truck 300 or on the deck 200 adjacent the ?rst truck 
300 and electrically connected to the electric motor 500 With 
a Wire, a motor controller 520 that controls electric motor 
operation and is mounted adjacent to or mounted on the ?rst 
truck 300, and a processor 600 that receives a signal 802 from 
a control input 800 and determines a target operation param 
eter for the motor controller 520 based on the signal 802, 
Wherein the processor 600 is mounted adjacent to or mounted 
on the ?rst truck 300. 

[0051] In a third variation of the vehicle, as shoWn in FIG. 
1, the vehicle 100 includes a deck 200, a ?rst and a second 
truck 300 mounted to the deck 200, ?rst electric motor 500 
adjustably mounted to the ?rst truck 300, a second electric 
motor 500 adjustably mounted to the ?rst truck 300 adjacent 
to the ?rst electric motor 500, a ?rst and second Wheel 420 or 
Wheel bearing 400 driveably connected to the ?rst and second 
electric motor 500 by a ?rst and second positive drive mecha 
nism, respectively, a battery 702 mounted on the second truck 
300 or on the deck 200 adjacent the second truck 300 and 
electrically connected to the ?rst and second electric motor 
500 by a ?rst and second Wire fastened along the Wire lengths 
to the bottom surface 204 of the deck 200, a ?rst and second 
motor controller 520 that controls ?rst and second electric 
motor operation, respectively, Wherein the ?rst and second 
motor controllers 520 are mounted adjacent to or mounted on 
the ?rst truck 300 adjacent the respective motor 500, and a 
processor 600 that receives a signal 802 from a control input 
800 and determines a target operation parameter for the ?rst 
and second motor controller 520 based on the signal 802, 
Wherein the processor 600 is mounted adjacent to or mounted 
on the ?rst truck 300. In operation, the processor 600 can 
additionally determine a steering input (eg from a pressure 
differential betWeen the tWo lateral sides of the deck 200, 
from a steering Wheel 420, etc.) and independently drive the 
Wheels 420 to achieve the desired steering (e.g. increase the 
torque output of the right electric motor 500 While maintain 
ing or decreasing the torque output of the left electric motor 
500 to achieve a left turn). 

[0052] In a fourth variation of the vehicle, as shoWn in FIG. 
15, the vehicle 100 includes a deck 200, a ?rst and a second 
truck 300 mounted to the deck 200, a ?rst and a second 
electric motor 500 adjustably mounted to the ?rst truck 300 in 
an adjacent con?guration, a ?rst and second Wheel 420 or 
Wheel bearing 400 driveably connected to the ?rst and second 
electric motor 500 by a ?rst and second positive drive mecha 
nism, respectively, a battery 702 mounted on the ?rst truck 
300 or on the deck 200 adjacent the ?rst truck 300 and elec 
trically connected to the ?rst and second electric motors 500 
by a ?rst and second Wire, a ?rst and second motor controller 
520 that controls ?rst and second electric motor operation, 
respectively, Wherein the ?rst and second motor controller 

Apr. 4, 2013 

520 are mounted adjacent to or mounted on the ?rst truck 300 
adjacent the respective motor 500, and a processor 600 that 
receives a signal 802 from a control input 800 and determines 
a target operation parameter for the ?rst and second motor 
controller 520 based on the signal 802, Wherein the processor 
600 is mounted adjacent to or mounted on the ?rst truck 300. 

[0053] In a ?fth variation of the vehicle, as shoWn in FIG. 
16, the vehicle 100 includes a deck 200 mounted to tWo drive 
trains no, each drive train 110 including a truck 300, an 
electric motor 500 adjustably mounted to the truck 300, a 
Wheel 420 or Wheel bearing 400 driveably connected to the 
electric motor 500 by a positive drive mechanism, and a motor 
controller 520 that controls electric motor operation. The 
drive trains 110 are preferably mounted to opposing ends of 
the deck 200, Wherein the driven Wheels 420 can be arranged 
on opposing sides of the deck 200 or on the same side of the 
deck 200. A processor 600 preferably controls both drive 
trains 110 based on a signal 802 received from a control input 
800, but the drive trains 110 can alternatively be controlled by 
multiple processors 600. The processor 600 can be mounted 
to the deck 200 adjacent the ?rst truck 300, mounted to the 
deck 200 adjacent the second truck 300, mounted to the ?rst 
truck 300, or mounted to the second truck 300. A battery 702 
preferably poWers both electric motors 500, and is preferably 
connected to both electric motors 500 by tWo Wires fastened 
to the bottom surface 204 along the Wire lengths. The battery 
702 is preferably mounted adjacent to or mounted on the ?rst 
or second truck 300. Alternatively, the vehicle 100 includes a 
?rst and a second battery 702 that poWer and are mounted 
adjacent to or mounted on the ?rst and second drive trains 
110, respectively. 
[0054] In a sixth variation of the vehicle, as shoWn in FIG. 
17, the vehicle 100 includes a deck 200 mounted to tWo drive 
trains 110, each drive train 110 including a truck 300, a ?rst 
and second electric motor 500 mounted to the truck 300, a 
?rst and second Wheel 420 or Wheel bearing 400 driveably 
connected to the ?rst and second electric motors 500, respec 
tively, and a ?rst and second motor controller 520 that con 
trols ?rst and second electric motor operation, respectively. 
Thus, the vehicle 100 has four independently driven Wheels 
420, supported by tWo trucks 300. The drive trains 110 are 
preferably mounted to opposing ends of the deck 200. A 
processor 600 preferably controls both drive trains no based 
on a signal 802 received from a control input Boo, but the 
drive trains 110 can alternatively be controlled by multiple 
processors 600. The processor 600 can be mounted to the 
deck 200 adjacent the ?rst truck 300, mounted to the deck 200 
adjacent the second truck 300, mounted to the ?rst truck 300, 
or mounted to the second truck 300. A battery 702 preferably 
poWers all four electric motors 500, and is preferably con 
nected to all electric motors 500 by Wires fastened to the 
bottom surface 204 along the Wire lengths. The battery 702 is 
preferably mounted adjacent to or mounted on the ?rst or 
second truck 300. Alternatively, the vehicle 100 includes a 
?rst and a second battery 702 that poWer and are mounted 
adjacent to or mounted on the ?rst and second drive trains 
110, respectively. 
[0055] HoWever, the vehicle con?guration can include any 
suitable combination of the aforementioned elements. 
[0056] As a person skilled in the art Will recogniZe from the 
previous detailed description and from the ?gures and claims, 
modi?cations and changes can be made to the preferred 
embodiments of the invention Without departing from the 
scope of this invention de?ned in the folloWing claims. 
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We claim: 
1. An electric skateboard comprising: 
a deck; 
a skateboard truck mounted to the deck; 
a Wheel rotatably ?xed to the truck; 
an electric motor mounted to the truck, the electric motor 

con?gured to drive the Wheel; 
an energy storage device, movably coupled to the deck, that 

poWers the electric motor; and 
a processor that controls operation of the electric motor 

based on a signal received from a control input. 
2. The electric skateboard of claim 1, Wherein the energy 

storage device is movably coupled to the support surface by a 
suspension mechanism that substantially reduces shear force 
betWeen the energy storage device and the support surface. 

3. The electric skateboard of claim 2, Wherein the suspen 
sion mechanism includes a ?exible casing. 

4. The electric skateboard of claim 1, Wherein the energy 
storage device is movably coupled to the support surface by a 
poWer truck, Wherein the energy storage device is mounted to 
the poWer truck. 

5. The electric skateboard of claim 4, Wherein the poWer 
truck is a separate truck from the ?rst truck, Wherein the ?rst 
truck is mounted to a ?rst end of the deck and the poWer truck 
is mounted to a second, opposing end of the deck. 

6. The electric skateboard of claim 1, Wherein the electric 
motor drives the Wheel through a positive drive mechanism. 

7. The electric skateboard of claim 6, further comprising a 
belt tensioning mechanism. 

8. The electric skateboard of claim 7, Wherein the belt 
tensioning mechanism comprises an adjustable mounting 
system that adjustably mounts the electric motor to the truck, 
Wherein adjustment of a position of the electric motor shaft 
relative to the Wheel axis adjusts a belt tension of the positive 
drive mechanism. 

9. The electric skateboard of claim 1, Wherein the processor 
controls the electric motor to output an acceleration torque in 
a ?rst direction, output a deceleration torque in a second 
direction opposing the ?rst direction, and output a cruising 
torque substantially equivalent to an instantaneous torque 
during electric motor operation. 

10. The electric skateboard of claim 1, Wherein the control 
input comprises a pressure sensor mounted to the support 
surface and connected to the controller, Wherein the signal 
received from the control input is indicative of an applied 
force received by the pressure sensor. 

11. The electric skateboard of claim 9, Wherein the signal is 
indicative of a position of the applied force along a length of 
the support surface, Wherein the processor adjusts the output 
torque based on the indicated position of the applied force. 

12. The electric skateboard of claim 11, Wherein the signal 
is indicative of a magnitude of the applied force, Wherein the 
processor adjusts the output torque based on the indicated 
magnitude of the applied force. 

13. The electric skateboard of claim 12, Wherein the control 
input comprises a remote control unit that sends an accelera 
tion signal based on a position of an input mechanism. 
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14. The electric skateboard of claim 1, further comprising 
a second Wheel rotatably ?xed to the truck and a second 
electric motor mounted to the truck that drives the second 
Wheel. 

15. A drive train for an electric skateboard, the skateboard 
including a support surface, the drive train comprising: 

a skateboard truck con?gured to mount to the support 

surface; 
a bearing rotatably supported by the truck; 
an electric motor mounted to the truck, the electric motor 

con?gured to drive the bearing; 
an energy storage device con?gured to movably couple to 

the support surface and to poWer the electric motor; and 
a processor that controls operation of the electric motor 

based on a signal received from a control input. 
16. The drive train of claim 15, Wherein the energy storage 

device is movably coupled to the support surface by a sus 
pension mechanism that substantially decouples the energy 
storage device from the support surface in shear force. 

17. The drive train of claim 16, Wherein the suspension 
mechanism includes a ?exible casing. 

18. The drive train of claim 15, Wherein the electric motor 
drives the bearing through a positive drive mechanism. 

19. The drive train of claim 18, Wherein the positive drive 
mechanism comprises a toothed belt passing around a ?rst 
toothed pulley connected to the electric motor and around a 
second toothed pulley connected to the bearing. 

20. The drive train of claim 19, further comprising a belt 
tensioning mechanism. 

21. The drive train of claim 20, Wherein the belt tensioning 
mechanism comprises an adjustable mounting system that 
adjustably mounts the electric motor to the truck, Wherein 
adjustment of a position of the electric motor shaft relative to 
the bearing adjusts the belt tension. 

22. The drive train of claim 15, Wherein the processor 
controls the electric motor to output a cruising torque that 
substantially maintains the instantaneous speed of the skate 
board during operation. 

23. An electric skateboard, comprising: 
a support surface; 
a heat conducting skateboard truck mounted to the support 

surface; 
a Wheel rotatably ?xed to the truck; 
an electric motor con?gured to drive the Wheel, the electric 

motor mounted to the truck, Wherein the truck is ther 
mally connected to the motor controller; 

a motor controller con?gured to control the electric motor, 
the motor controller mounted to the truck, Wherein the 
truck is thermally connected to the motor controller; 

an energy storage device, movably coupled to the second 
end of the deck, that poWers the electric motor; and 

a processor that adjusts an output torque of the electric 
motor based on a signal received from a control input. 


