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 Three car batteries were wired end to end with jumper cables, the two end terminals bare, 

but in between them was nearly forty volts. I added a final cable to the circuit; one end clamped 

onto the rusty old mountain bike’s frame. At the other end was a welding rod. I’m immersed by a 

momentary blindness as I put on the safety goggles. I took the rod and placed it against the 

frame. With the circuit complete, a blinding arc of electricity and molten metal appeared. It 

worked. I’d never welded before, the results were terrible, but they held. Using the instructions 

from an online video, I was able to construct a functioning, but simple, arc welder. 

 My first electric bike was thrown together over the course of a day. The same batteries 

used in the welder powered the small motor and the whole contraption was controlled using a 

knife switch. The ride was a short-lived success with the bike achieving thirty, however after just 

five miles, the smell of burnt plastic was in the air and I was unable to coax any more power out 

of the poor thing. While inspecting the damage, my hand grazed the motor and I was instantly 

burned. I cracked the motor open after walking it back home, to my horror I discovered what 

happened. The inside was filled with globs of plastic deposited on the bottom of the case and 

exposed wires were wrapped around the ferric core. There was no way to salvage this, I grabbed 

a chisel and prepared to start anew. 

I couldn’t just fix the problem in my next revision; I wanted to design something even 

better than what was already available. If you drive an automatic, you don’t care what gear the 

car is in, it is called ‘drive’, everything is hidden from you and handled by a computer. My goal 

was to design a similar system in my electric bike. Just to accomplish this, I needed to know how 

fast the crankshaft was rotating, the temperature of the motor, and the current going into it. This 

information needed to be processed and I needed to control potentially a hundred amps of 

current. I’d taken courses in Physics, Computer Science, and Electrical Engineering; I was 

familiar with the theory required, but I’d never applied this knowledge before. 

I stumbled across a device that I never heard of, a wireless bridge, it would allow a phone 

to talk to the bike, and this opened up new possibilities. The phone could serve as a keyless 

ignition system and provide software updates to the bike, or more interestingly, the bike’s 

sensors could be harnessed into a full bike computer. 

I was taking a Software Engineering course at this time. We worked in teams to design, 

implement, and present a large software project over the course of the semester. The choice was 

obvious, while other teams constructed games; we designed a highly robust control system for 

the bike. We accounted for every conceivable fault and attack; password encryption prevented 

others from using the system without permission and measures prevented brute force attacks. 

Fail-safes insured a safe shutdown rather than a runaway vehicle. The next semester, I made the 

software into a specialized programming app known as BluDESIGN for the Android 

Marketplace and submitted it to the UC Merced Mobile App competition. Representatives from 

AT&T were impressed, they’d already created an app to aid in interface design, but mine was 

complementary by providing the back end logic. 


