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Class 14  PHY-120
Building a DC Motor

Equipment Needed:
D-cell battery
Motor mount
Permanent magnet
Copper wire
Sand Paper

How the DC Motor works:

This simple motor works by having a current run through a coil of wire. A magnetic field
is formed when the bare part of the copper wire touches the metal bearings. If you hold the
coil on the metal supports with the shiny side down, you will be able to feel the field's
force. This force will cause the coil to start spinning. The coil will continue to spin until
the battery dies. Every time the bare part of the wire touches the metal supports, it becomes
charged again and gets pushed away from the magnet.

Procedures for Building the DC Motor

1. Leaving about a 3-inch arm, start wrapping the wire around the D-cell battery.
Make seven (7) loops and leave another 3-inch arm at the end. 

2. Take each end and wrap it two times around the bundle of loops. This will secure the
coil. The ends should stick out on each side so that they are at least 1 inch long and are opposite each other.

3. Make sure the coil's side wires are straight and along the coil's axis of symmetry. Hold the coil vertically at 
the edge of a table so that one of the arms is resting on the table. With a piece of sandpaper, carefully scrape the 
arms to remove half of the enamel coating. When you are done the arm should have enamel on the bottom and 
exposed metal on the top.
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4. Insert the metal bearings through the slots on each side of the motor base. The U shaped
end will be on top. The bump in the metal faces towards the inside of the base so that when the battery is 
inserted, it touches each of the metal pieces.  Insert the battery and then the magnet into the round holder on the 
top of the motor base. 

5. Set the coil arms into the U of the supports and center them. Give the coil a slight push and watch as it spins.

Graph:
1. Schematically plot the current flowing through the wire vs. time.

Questions:

1. Try making different shaped coils and seeing how they work. Is the circle the best shape? Try squares, ovals, 
etc. Make a display showing each of the coils you tried with a short summary of the results underneath them.

2. Try varying the number of turns of wire in the coil. Does even or odd number of turns matter? Does the 
number of turns determine the speed?

3. Try different strength magnets.  Does the coil move at a different speed?

4.  How long can you get the motor to run before it falls off the cradle?

5. Turn the coil slowly by hand and feel the magnetic attraction at each position of the coil. Make drawings 
showing the different coil positions and describe how the attractions vary at each position. Slightly bend one 
arm and slowly tip the motor. What happens to the motor speed? Does the coil continue to spin? Can you get the
motor and coil to be vertical?


