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 This project began with a simple mis-

sion to build a motor that ran based on al-

ternating current. These motors are com-

monly found in large household applianc-

es ranging from air conditioning units to 

washers and dryers. These so-called Tesla 

motors have the advantage over DC mo-

tors that they do not require brushes that 

wear out over time. Moreover, they are 

capable of producing more overall torque. 

While Tesla motors are widely used, the 

fact that they run on alternating current 

means that it is more complicated to con-

trol the speed of the motor than just 

changing the voltage like in a DC Motor. 

The issue that this project was meant to 

address was specifically the windings on 

the electromagnets. The goal was for the 

motor to be built so that we could easily 

change the coils to measure the effects on 
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 The build began with the Design Con-

cept (figure 1) made on Google Sketch-

Up. The stator was designed to be multi-

ple layers thick for several reasons. First 

of all, we were concerned with the 

strength from 1/8 inch acrylic. While 1/4 

inch was available, the laser cutter we 

had access to struggles to cleanly cut 

through acrylic thicker than 1/8 inch 

without melting it. Moreover, using mul-

tiple layers allowed us to modify one of 

the layers to hold the screws which 

for the motor. While the initial plan 

had been to cut a slot into the rotor for 

the neodymium magnets to slide into, 

it became to complex for our first at-

tempt at building such a motor. The 4 

electromagnets which would be 

mounted on the stator were to be 

wired in parallel to a oscillator so that 

the RPM’s of the motor would be able 

to be controlled by changing the fre-

quency at which the electromagnets 

reversed their polarity. 

 The decision to use Neodymium mag-

nets seemed like a good on at the begin-

ning because they are the strongest mag-

nets available. However, at the scale we 

were building the motor, the electromag-

nets did not contain enough metal in the 

bolt to be usable as a strong magnet. As a 

result, in bench tests with varying voltag-

es and windings, the electromagnets 

were never able to repel or attract the ne-

odymium magnets strongly enough to be 

feasible in a motor. Because the motor 

was made of separate layers and there 

were no cut slots for the Neodymium 

magnets in the rotor, the motor also 

heavily relied on the use of glue and tape 

to hold it together. This is one thing we 

would like to avoid in the future. The 

combination of these issues led to the in-

ability to actually answer the question 

we started with: how do the number of 

windings affect the torque and RPM’s of 

a Tesla AC Motor. If we were to attempt 

this project again, the motor would be 

made larger so that our electromagnets 

http://www.ohmpie.com/acmotor/ 

http://makezine.com/2008/08/17/how-to-

make-an-ac-motor-g/ 

Figure 2: 

Preliminary assembly of the sta-

tor complete with electromag-

nets 

Figure 3: 

Preliminary assembly of the rotor 

complete with Neodymium mag-

nets 


