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Curiosity Guide #708 
Gears 
Accompanies Curious Crew, Season 7, Episode 8 (#708) 

 

Design a Gearbox for a Wind Turbine 
STEM Challenge 

 

Description 

This challenge will take your understanding of gears to the next level! 

 

Materials 

• Hole plates or cut pegboard, 3 by 5 inches 

• Dowels of assorted thicknesses 

• Saw 

• Tape 

• Duct tape 

• K’Nex pieces 

• Plastic gears with assorted tooth sizes 

• 3-inch bolts  

• Washers 

• Nuts 

• Straws 

• K’Nex wheels 

• Foamboard 

• Paper 

• Scissors 

• Reamer 

• Hot glue 

• Electric fan 

• Alternator if available 
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Procedure 

1) Position the hole plates parallel to one another and secure either 

with dowels by friction or with bolts in each of the corners. 

2) Each bolt will require 3 nuts to sandwich on either side of the hole 

plate to keep a fixed distance. 

3) Determine if the gears will be inside the box or on the outside, how 

many gears will be involved, if a compound gear train will be used, and 

where the input and output shafts will go. 

4) Cut at least two dowels that are several inches longer than the 

width of the box. 

5) Place a large tooth gear on the dowel.  The fit should be snug.  Place 

a small tooth gear on the second dowel. 

6) Slide the dowels through holes so that the teeth can mesh.   

7) Test to see if the dowel can move in the hole, and if not, ream the 

holes out with the reamer. 

8) Experiment with gear configurations so the energy can transmit 

through the system from an input shaft to an output shaft. 

9) Use a K’Nex wheel or some other disc to attach to the input shaft. 

10) Determine how many blades will attach to the disc.  Make the 

blades out of paper or foamboard.  Experiment with different shapes 

to determine which works the best. 

11) Build a stand for the turbine so that the blades can rotate freely. 

12) Test the system with an electric fan. 

13) Do the blades turn? 

14) Are the blades able to turn the gears in the gearbox? 

15) Adjust your model and redesign, as necessary. 

16) Try adding an alternator to measure the electrical output. 

 

My Results 
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Explanation 

Although some large wind turbines use direct drive to turn a rotor, 

most use gearboxes to transmit the rotation from the input shaft to 

the output shaft that supplies an electrical generator.  Connecting the 

input rotor’s large gear to a small driven gear increases speed.  A 

second large gear in a compound gear train on the same shaft can mesh 

with another small gear to increase the speed further.  You could 

reverse the order of the gears to make the gear go slower than the 

speed of the moving blades.  Gearboxes are an effective way to either 

increase speed or increase torque on the output shaft. 

 

Did you have as much fun as the Crew did?  The Crew came up with 

some clever designs for their gearboxes for their wind turbines. The 

Crew also figured out that they could change the gearbox to either get 

more speed or more torque.  We could use a fan to test the turbines, 

too.  Some fans can rotate back and forth when you push in a peg at 

the back.  That peg engages a series of gears that rotate and make the 

fan turn side to side.  Simply pull the peg up and the gear is disengaged 

again.  Gears sure are useful! 

 

Parents and Educators: use #CuriousCrew 

#CuriosityGuide to share what your 

Curious Crew learned! 
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