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Abstract: 
The goal of this project was to build a fully functional electric longboard that works to serve for 

practical transportation for short distance trips. The main components of this project was 

designing and cutting out a motor mount, figuring out and implementing a system for holding the 

motor mount to the truck without slippage, and custom designing 3D printed pieces to hold the 

electronics to the bottom of the board. The board was able to carry a rider and reach a max speed 

of 16 miles per hour. 
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Motivation and History: 

The reason I have chose this experiment was to create an affordable, efficient way of 

transporting people short distances, for example from one’s house to the train station a few miles 

away. I have wanted to do this project since middle school, as Boosted Boards came into 

popularity from a kickstarter campaign, but was too expensive to purchase[1]. Furthermore, I 

live on Stanford campus, with a lot of really amazing facilities within miles from my house, but 

the streets are far too crowded to drive such a short distance, so an electric longboard would be a 

fun and efficient mode of transportation to such facilities. From this adventure, I looked to gain a 

higher manufacturing quality for my work (because many of my pieces of work from first 

semester used a lot of weak building materials such as hot glue), the ability to cut metal, as well 

as a fun mode of transportation that can benefit many people looking for affordable ways of 

transportation. 

Throughout the history of electric longboards, they have been exclusively for wealthy people that 

used it as a toy. What I am attempting to do is create a legitimate mode of transportation and for 

under ⅓ of the price of commercial electric longboards. The first motorized longboard ever 

created was built in 1975 and used gasoline as fuel to power the board. It boasted a two-stroke 

engine, polyurethane wheels, a drive chain (a circular link of chains) system, and a $650 price 

tag, which is the current equivalent of around $4250 today[3]. 

 



Figure 1: 1975 Gasoline Powered Longboard [2] 

However it caused to much noise and pollution so it ended up being banned, subsequently 

leading to the creation of the first electric longboard in 1990[4]. However, like many electric 

longboards today, the 1990 version of the electric longboard was far too expensive for the middle 

class. Ever since then, people have steadily been improving Louie Finkle’s 1990 design, 

utilizing smaller and more efficient batteries and motors to make electric longboards slightly 

more affordably and efficient. As electric longboards rose in popularity, due to an increase in 

road accidents, California passed a law reducing the speed limit of electric longboards to 20 

miles per hour[5]. This law is still in place, and to fully maximize the longboard I built, I 

purchased a motor that will allow the board to reach the maximum speed of 20 miles per 

hour(but will be limited to 10 miles per hour on school premises until I graduate). Although 

similar, there are pretty distinct differences between the original gasoline Motorboard and the 

electric longboard that I am building. The obvious difference is that my longboard runs off of 

LiPo batteries and not gasoline. Another difference is my choice to use a belt drive over a chain 

drive. Chain drives make significantly more noise, are more expensive, and require far more 

maintenance in comparison to belt drives, while having the same mechanical advantage. 

 

Theory of Operation: 

Apart from the physical building of the project, one thing I had to do to ensure the practicality of 

my electric longboard is test my motor to make sure that it is able to carry enough weight to 

propel a rider. To test my motor, I devised a simple proof of concept experiment. Using a force 

sensor, I was pulled on the longboard from a dead stop to a roll and back to a dead stop to 

calculate the force required by the motor to pull a rider. The results were transferred into the 

graph below.  

 



 

Figure 13: Graph of Force vs. Time when being pulled on the from a stop to a constant speed 

then a stop 

 

In order to prove that my motor provides sufficient force to propel a rider on flat ground I took 

the top force (the initial force to get the rider to a constant speed), which was calculated to be 

37.5 Newtons, and found a weight close to that amount force. The weight that I chose was a 10 

pound weight, which is the equivalent of 44.4 Newtons of force. Then I tied the rotor of the 

motor to the weight and pulled the 10 pound weight from the ground up to the top of a table with 

ease, and therefore proved that the motor can supply ample force to propel the rider from a stop 

to a constant speed. 

 

Design:  

The design for the electric longboard is fairly simple. A motor mount and belt drive system is 

attached to the back wheel of the longboard and the electronics, such as the ESC and batteries, 

are hidden under a container on the bottom of the longboard to prevent damage. The user 

controls the longboard with a remote control.

 



Figure 2: CAD drawing of the electric longboard (side view) 

Figure 3: CAD drawing of the electric longboard (top view)Figure 3: CAD drawing of the 

electric longboard (top view)

 

Figure 4: CAD drawing of the electric longboard (angle view ) 

 

Figure 5: CAD drawing of the electric longboard (bottom view ) 

 



 

Figure 6: Dimensions of top view for electric long board 

 

 

Figure 7: Dimensions for truck of electric longboard 



 

 



Figure 8: Dimension of wheel for electric longboard

 

Figure 9: Collar to attatch the motor mount to the truck. 

One of the biggest compnenets and one I was not expecting to build was the set screw collar. 

Originally, I was planning on welding the motor mount to the truck to prevent the motor from 

touching the ground or bottom of the board. However, tig welding is an extremely tough process 

and one that cannot be mastered within a few months. Therefore, I designed and built an 

aluminum set screw collar to attach to the motor mount to pin it to the truck. I built the collar by 

cutting a peice of round stock aluminum to create a thin disk. After I drilled holes into the disk to 

bolt it to the motor mount to ensure a secure conneciton. After I drilled symetrical holes at the 

top and bottom of the disk and tapped the holes to have rivets so that set screws could pin the 

collar to the truck. With the motor mount secured to the collar and the collar attactched to the 

truck, the set screw collar worked as a supplement to tig welding. 

 

The wiring of the electric longboard consists of the motor, ESC, receiver, and batteries. I ordered 

two 5000mah LiPo batteries and hooked them up in series to double the voltage of the battery 

output to that of a 6s LiPo, in accordance to the ESC’s voltage parameters. The ESC was also 



connected to the motor and the receiver. More specifically, the ESC was connected to the 

receiver in the Channel 2 slot to ensure that the ESC receives the transmission for throttle control 

instead of steering.  

 

Figure 10: Wiring diagram for electronic components (transmitter operates at 2.4GHz)

 

Figure 11: Wiring diagram for brushless Electronic Speed Controller[6] 

The way the ESC circuit works is by moderating the amount of voltage and amps going to the 

motor. Based on the information given by the recieve, the ESC will change the amount of 

voltage and amps given to the motor. It does this by changing how often the “ON” and “OFF” 

switch is pressed, for example, if the throttle is pulled all the way down, the “ON” switch will 

remain on and the full voltage from the battery will be sent to the motor. However, if the throttle 



is midway down, the “ON” and “OFF” switch might be pressed 2000 times per second to 

moderate the amount of amps given to the motor as demonstrated in the diagram above[7]. 

 

Figure 12: Wiring diagram for remote receiver[8]

 

Figure 12: Wiring diagram for remote transmitter[9] the HT12E chip is an encoder to convert 

parallel input into serial input for transmission 

 

 

 

 



Results: 

 

40 feet Time Trials 

 

 Trial 1 Trial 2 Calculated Speed 

155 pounds 1.8 seconds 1.6 seconds Avg of ~16 mph 

No extra weight 1.3 seconds 1.45 seconds Avg of ~20 mph 

 

Table 1: The time it took for the longboard to go 40 feet with and without weight. 

 

The board preformed remarkably well until significant weight was on put on it. The top speed 

was recorded by measuring out 40 feet on level concrete, allowing for the board and the rider 

(me) to reach maximum velocity, and then timing how long it took for the the rider and the board 

to complete the 40 foot stretch. The maximum speed was recorded as approximately 16 mph. 

The board was then tested without weight on it (without a rider), and it reached a maximum 

speed of approximately 20 mph. 

 

Conclusion: 

Overall, I am super excited that my project worked. It was able to carry a rider and cost only 

$300 dollars to build. The implications of the project working is that it is possible to create or 

have a cheap, fun, and effective way to travel short distances. This can help me commute to work 

over the summer by helping me get to the train station without taking a car, or my neighbors with 

their commute to work by helping them get to classes to teach. Although the project worked, the 

measurements don’t accurately reflect the preformance of the board. At the time of the 

measurement, it was noted that the smaller gear on the belt drive system was not fastened tight 

enough to the rotor of the motor. This caused a decent amount of slippage, meaning that the 

maximum speed is an under estimation of the full potential of the boards speed. The heavier the 

weight on the board and the steeper the incline caused more and more splippage between the 

rotor and the small gear. However, the board is still able to propel me, who weighs 155 pounds, 



relatively easily with some slippage. The issue was later fixed, however, new measurements have 

not been taken to accurately reflect the full potential of the boards motor. Furthermore, the 

slippage of the small gear prevented testing for acceleration, due to the amount of motor torque 

required to accelerate 155 pounds of weight (as noted by the spike of force in figure 13 during 

acceleration). 

 

 

The Next Step: 

Although I managed to tighted the set screws that attach the small gear to the rotor of the motor, 

to improve the preformance of the board and prevent slippage in the future, I would like to file 

down two sides of the rotor so that the set screws can grip the rotor more tightly. Furthermore, I 

would like to improve the design of the set screw collar and motor mount, despite working, there 

is a slight wobble that costs the overall design efficiency by moving the drive belt back and forth. 

To change this, I would redesign the collar to attach to the motor mount in many different places, 

including the end of the mount, to completely stabilize the entire design. If I had endless time, I 

would love to learn how to master tig welding and simply weld the mount. I was really hoping to 

learn how to tig weld during this project, but it is simply too hard a process to master in such as 

short amount of time. I would also like to redo my measurements to gain a more acccurate 

perception of how the board preforms as well as do a measurement for acceleration. 

 

Appendix A:  

Part Description What Needed For Where Purchased and Cost 

Motor Propelling longboard Already purchased (Amazon) 

$70 

Lithium Batteries(x2) Powering ESC, Motor, 

Receiver 

Already purchased online 

(Amazon) $40 

Belt drive system Getting efficient wheel Already purchased 



rotation online(SDP/SI) $40 

 Transmitter and Receiver Controlling ESC Already purchased 

online(Amazon) $25 

Washers, Banana jack 

connector, nuts and bolts, 

chargers 

Mounting belt drive system Ace Hardware < $20 

ESC Speed control Already purchased 

online(Amazon) $100 

Table 2: List of part descriptions, purchase location, quantity, price, and use 
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