Electric Motor Lab

Name: __________________



Date: __________________

The purpose of today’s activity is for you to build a simple electric motor and to use your understanding of electricity and magnetism to understand what is happening. Your product for this lab will be the answers to the questions written out neatly, with your coil attached to the paper. Complete one of the options at the end to go above and beyond. Please choose an option that you are interested in and that you find challenging.

Materials needed:

· 1 meter of insulated wire

· 2 paper clips

· clay

· batteries 

· lab bar to wrap wire around

· sandpaper

· magnet

1. Wrap the wire around the lab bar leaving about 3 cm of wire on each end.

2. Slide the wire off the lab bar, holding on to the coil so that it does not come apart. Wrap the ends of the coil around the coils so that it stays together. You should get a coil that looks like this:


[image: image3.jpg]BEEY SICS

pose :
onstruct an electric motor and to modify it for
ter speed.

terials

v-voltage power supply - 2 paper clips.

all disk magnet « cellophane tape
n length of #26 or - sandpaper

#28 magnet wire - 3 balls of clay

cedure
Nrap the wire around the disk magnet leaving
) cm of straight wire at each end. (See sketch.)
zemove the wire from the magnet and use thin
trips of tape to keep it in a loop. (See sketch.)
3end the paper clips as shown and use small
alls of clay to hold the clips as shown.

Use another ball of clay to hold the magnet be-
Jow the coil as shown in the sketch. The magnet
should be close to the coil, but the coil needs to
be able to rotate without hitting the magnet.
Place the straight ends of the wire on the paper
clips. Adjust the straight ends so that the loop
will turn without wobbling.

Use sandpaper to remove the coating on the top
side only of the straight ends of the wire.

Place the loop back on the paper clips and give
the coil a small spin.
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8. Set the power supply at 1.5 V direct current and
attach the alligator clips to the paper clips. The
loop should spin.

9. Make fine adjustments on the loop, paper clips,
and 50 on, to reduce friction until the motor
works easily and spins quickly on its own.

Observations and Data

1. Will the loop turn in both directions?

2. Predict what will happen when the connections
to the power supply are reversed. Try it. De-
scribe your results.

3. List at least 3 ways that the experiment could be
modified to give the coil a greater speed.

4. Try each of the ideas that you listed above and
see if they work. Describe your results.

1. Why does the loop rotate? (Hint: Start by de-
scribing the electrical path from the battery.)

2. Why might your motor work better in one direc-
tion than the other?

1. Look closely at the insides of a conventional
electric motor. Identify the major components.
Explain why it is so heavy for its size.





3. Sand one half of the ends of the coil. You should sand off only the insulation on the top part of the ends of the coil. Please check with your teacher before doing this to make sure you are sanding correctly. Most student built motors do not work because of improper sanding.

4. Assemble a holder for your motor as shown on the next page. We will use a battery instead of the power supply shown here. Start with the battery disconnected.
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5. Spin your coil while holding it between index finger and thumb, one hand on each end of the coil, and adjust the ends of the wire so that it spins freely without wobbling.

6. Place your coil in the paper clips and adjust the paper clips so that the coil is close to the magnet.

7. Connect the paper clips to the battery. You may need to give your motor a slight spin to get it started.

8. If your motor does not work, try adjusting the paper clips or the ends of the wire so that it spins freely and is close enough to the magnet.

9. Try changing the position of the magnet, the voltage of the power supply, and the poles of the battery. Observe the effect on the speed and direction of the loop.

10. Experiment with your motor and use your knowledge to find the answers to the following questions.

Questions:

1. Why does the loop rotate?

2. What modifications to your setup did you make to maximize the speed of the coil?

3. Does your motor work in both directions? Why or why not? Give at least two ways to make the loop spin in the opposite direction.

4. Why did you sand only one side of the ends of the loop?

5. Come up with a unique name for your motor. What could it be used for?

Above and Beyond: Choose one of the following options to investigate:

1. Get your motor to perform a task. Write a description of what you did and what happened. Include a diagram.

2. Try to find a relationship between voltage and rate of spin. To do this, you need to measure both rates of spin and their associated voltages. Include a graph of rate of spin vs. voltage.

3. Instead of using the magnets provided, make an electromagnet and use that on the bottom of the loop. Include a diagram, a description of what you did, and an assessment of your success at this task.

4. How is this motor similar to an electric generator? What is a generator and how does one work? Try hooking your motor up to a multimeter (instead of the battery) and spinning the coil. Can you detect current? What is the most current you can produce?

5. Write at least on well-written, complete paragraph about the history of electrical motors.
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