
Make an Electric Motor 
 
NOTE: 
Below are some instructions.  This is the first and last time you will receive such explicit 
instructions in this class.  Enjoy them while it lasts … OR NOT!   In other words, feel 
free to modify these instructions as you see fit and as makes sense.   
 
Assembly 
1. Make the coil (this is the part that will spin around).  Wrap the motor wire in a circle 

or rectangle with area slightly larger than the size of the magnet.  Do between 5 to 20 
turns.  Try different coil turn numbers to optimize your motor for speed. 

2. After you have finished wrapping the wire to make a coil, you should have about 8cm 
of wire left over on each side of the coil.  Use this to wrap around the coil on either 
side (this is to keep the coil together) and serve as an axle.  See Figure 1 below. 

3. You should still have about 6 cm of wire left that sticks straight out on either side 
(this is the axle).  Sand the same half of the axle on both sides until the insulation is 
removed.  Make sure each side of the axle has half the wire sanded (so you have 
electrical flow when the coil is oriented that way) and half insulated (no electrical 
flow when the coil spins over to the other side).   

4. Wrap a small piece of the motor wire around the top of the coil 3 times or so in order 
to act as a counter weight (think about which side of the coil it should go on). 
 
 
 
 
 
 
Figure 1:  The coil and axel.  Note the counter weight at the top.  Not shown is that 
only half of each side of the axel is sanded off. 
 

5. Now assemble the base of the motor.  Cut off two 20 to 25 cm strips of the 12 gauge 
single strand bare wire.  Then bend the wires in the same manner as shown in Figure 2. 

6. Position the two 12 gauge pieces of wire about 10 cm apart from each other. Now 
drill some holes in a block of wood.  Choose a drill bit slightly larger than the 
thickness of the wire so it makes a nice pressure fit.  

7. Place the coil on the 14-gauge wire as shown in Figure 2.  
8. Connect the power supply to the 12 gauge wires so that electricity can flow through 

the coil.  Now watch it spin!  Basque in your glory for a while then think of ways to 
optimize your small electric motor to make it spin faster. 

9. When the motor is fully optimize bring it over to the RPM station and measure its 
RPM. 
 

 



 
Figure 2: Photo (bird’s eye view) of base with wire, coil, battery and magnet. 
 

 
Helpful hints 

• If it’s not spinning at all make sure you have good electrical contacts and that 
only half (and the same half on each side) of the axle of the coil has it’s insulation 
sanded off.  The coil should make electrical contact on half of its cycle. 

• If it’s only spinning weakly or struggling to spin, try sanding off more thoroughly 
to make sure you have a good connection.  Also adjust the position of the magnet 
in relation to the coil.  Also try giving it a little kick start with your finger. 

• If it’s sliding to one side as it spins make sure the coil is perfectly balanced on the 
12-gauge wire holders. 
 

 


