Gears and More Gears
Adapted from Junk Drawer Robotics

Background Information

Youth will assemble and test gear sets to determine the direction of rotation and gear ratios. By adding a small toy motor, youth will have the gear train drive itself.
Suggested Groupings

· Individual or pairs (the largest group size should be 3)
Time Required

· 45 minutes
Materials Needed 
· Gears – various sizes - http://kelvin.com/super-economy-gears-set-black/
· Axles (e.g., drinking straws, straw coffee stirrers, wood skewers, long nails)

· Toy motors (1.5 to 6 volts) - http://kelvin.com/project-motor-1-5v-3-0v/
· AA batteries

· Craft sticks

· Mounting backing (cardboard, pegboard, plastic canvas, etc.)

· Brass brads
Tools: have tools available at a shared tool table.

· Glue guns
· Scissors
· Crop-a-dile https://www.amazon.com/Eyelet-We-Memory-Keepers-Comfort/dp/B001EWPYXG/
Getting Ready

· Gather materials; set out the materials at a shared material table.
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Set out tools at a shared tool table. 
Opening Questions

Before starting the activity, ask youth these opening questions to get them thinking about the concepts that will be covered in the activity.

· What do you know about gears? 
· What do you think gears might be used for? 

· In what tools or machines have you seen gears used? How were they used?

Procedure (Experiencing)

Part A: Basic Gears

1. Ask youth to mount two gears on a backing (e.g., drilled craft stick, piece of plastic mesh, or piece of cardboard) so the two gears connect (mesh). Youth should be able to turn one gears and observe the other gear moving. 

2. After each team has tested two gears, share the design challenge: 

Build a drive train (gear set) that uses at least three gears, the driven gear (last gear) must turn at least three times faster than the driver gear (the gear that you move yourself), and the driven gear (last gear) must turn in the opposite direction from the first gear. 
3. Give teams 15 to 20 minutes to build their drive train. Once completed, ask teams to share with the class.

Part B: More Gears! Adding a Motor

4. Give each group a motor and battery. Ask them to add the motor to their drive train so that the motor is moving the gears. Give groups 10 to 15 minutes to complete and then have teams share with the class. 

Sharing, Processing, and Generalizing (Reflection)
At the conclusion of the day’s activities, ask youth to share their contribution one-by-one and reflect: 
· What was the hardest part in designing your drive train?
· What advice would you give to someone else in working with gears? 
· How might you use what you learned to build a vehicle with motors and gears?
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