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Science in Motion

Juniata College


Loco-Motion
PA State Standards:

1.1.11 E
Establish a reading vocabulary by identifying and correctly using new words acquired through the study of their relationships to other words. Use a dictionary or related reference.

1.2.11 A
Read and understand the central content of informational texts and documents in all academic areas.

1.6.11 A
Listen to others.

1.6.11 D
Contribute to discussions.

1.6.11 E
Participate in small and large group discussions and presentations.

2.3.11 A
Select and use appropriate units and tools to measure to the degree of accuracy required in particular measurement situations.

3.2.10 A
Apply knowledge and understanding about the nature of scientific understanding and technological knowledge.

3.4.10 A
Explain concepts about the structure and properties of matter.  Know that atoms are composed of even smaller sub-atomic structures whose properties are measurable.

Introduction:
In this lab, you will be looking at the properties of electric current and seeing the effects of a permanent magnet and an induced magnet to construct an electric motor.  An electric motor is a mechanical device which can convert electrical energy into mechanical energy.  You will induce a magnetic field by controlling the flow of electrons through a conducting wire.  The induced magnetic field will cause the coil to react when put into a permanent field.
Equipment / Materials:


Ceramic Magnet

Enamel-Coated Magnet Wire (22 or 26 gauge)
9V Battery

9V Battery Snap Connector


2 Large Paper Clips (uncoated)


Soda Bottle Lid


Cardboard (6” x 6”)


Tape


Highlighter

Pliers

Pushpin


Scissors

Guiding Questions:

Please answer the following questions before beginning the lab.

1. What is electricity? 

2. How does electricity relate to a magnetic field?
Safety:
· Always wear goggles and aprons in the lab.

· No horseplay

· Tie back long hair and any loose clothing.  Roll up sleeves.

· Pay close attention when using the knife or scissors because they are very sharp.  

Procedure and Data:


Part A:  Constructing the Armature
1. Cut a piece of enamel-coated magnet wire that measures 165 cm in length.
2. Leave a 5 to 8 cm segment of wire at one end, and then start to wrap the wire around some type of cylindrical object, such as a highlighter, to serve as the mold.  Your goal is to make a round loop of wire through which a current can pass.
[image: image1.jpg]



3. Continue to wrap the wire around the highlighter until you have about 25 turns which forms a “donut” of wire.  
4. Leave another 5 to 8 cm segment of wire at the other end as well, and remove the “donut” carefully, making sure it keeps its shape.  
5. Position the two free ends directly across from one another because these will act as the axle.  
6. Secure the “donut” shape by wrapping each free end of wire around the coil 2 times until your coil resembles the one shown below. 
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7. Hold the “donut” next to the edge of your lab bench, so that the “donut” is straight up and down (not flat) and one of the free segments of wire is laying flat on the desktop.  
8. Carefully scrape the upper side of the free segment to remove the enamel coating and expose the bare wire.  Again, this is to be done only on the upper side.  
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9. Do the same thing to the other free end (make sure that you scrape it with the same side facing up as the other end).  This completed “donut” is called the armature.
Part B:  Constructing the Support for the Armature
1. Unbend two large paper clips into the shape shown below.
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2. Obtain a cardboard square and lay it flat on your desk.

3. Position the two supports (the paper clips) about 2 inches apart on the cardboard square.  Use a pushpin to make the holes in the cardboard for the paper clips.  Insert the ends of the paper clips through the cardboard. 
4. Lift the cardboard square, and on the reverse side making sure the loops of the supports are level with each other, bend the ends of the supports at a 90° angle with pliers, and tape them flush to the cardboard.  This will hold the supports in place.  
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Part C:  Assembling the Electric Motor
1. Attach a 9V battery snap connector to the supports.  Expose about ¾ inch of bare wire on both the red and black leads of the snap connector.  This can be done using a knife or scissors.  Make sure, however, that you do not cut through the actual wire.
2. Wrap the exposed wire from the leads around the support bases.  Connect the red lead to one support at its base and do the same with the black lead on the other support.  

3. Position the two free ends of the armature through the two loops in the supports.  

4. Place a ceramic magnet directly underneath the armature.  If the magnet appears to set too low beneath the armature, use a soda bottle lid as a pedestal for the magnet and tape it into place.  
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5. Plug a 9V battery into the battery connector snap.

6. Gently spin the armature to begin its rotation around its horizontal axis.

You have created your very own electric motor!
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Part D:  Disposal and Clean-Up

1. Any extra enamel-coated wire or the coatings removed from the battery connector snaps should be thrown in the trash.
Questions:

1. What was the purpose of wrapping the wire into a “donut” shape? 
2. Why did we remove the enamel coating on only one side of each free end of the armature? What would happen if we removed all the enamel covering the free ends?
3. Why was it important that only uncoated paper clips be used for the supports?
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