Compound Gear Systems
For most EV Challenge vehicles, a simple gear system consisting of a drive gear attached to the motor and a driven gear attached to the axle is all that is needed. EV Challenge vehicles with large diameter wheels may benefit from compound gear systems. In compound gear systems, there are multiple pairs of gears. There will also be pairs of gears that are directly attached together or attached to a common axle. Compound gear ratios can be used to multiply the amount of torque provided by the motor, enabling optimum performance. 
Look at the following example to help you understand compound gear systems.
1. The first pair of gears are gear-A and gear-B.

2. Gear-A has 10 teeth and gear-B has 40 teeth.

3. To calculate the gear ratio for this pair of gears, divide the number of teeth on gear-B (40) by the number of teeth on gear-A (10).        40 ÷ 10 = 4.       
4. The second pair of gears are gear-C and gear-D. 

5. Gear-C has 10 teeth and  gear-D has 40 teeth. 

6. To calculate the gear ratio for this pair of gears, divide the number of teeth on gear-D (40) by the number of teeth on gear-C (10).       40 ÷ 10 = 4.

7. The gear ratio would be written as (4:1) or (4 to 1). This means that gear-C will have to rotate 4 times for gear-D to rotate 1 time.
8. To calculate the overall compound gear ratio you need to multiply the gear ratio for the first pair of gears by the gear ratio for the second pair of gears. In the example above the gear ratio for each pair of gears is 4:1.
9. 4 x 4 = 16 and 1 x 1 = 1. 
10. The overall gear ratio is 16:1 or 16 to 1. Gear-A would have to rotate 16 times for gear-D to rotate 1 time. 
11. This gear ratio would multiply the amount of torque from the motor by 16 and decrease the vehicles speed to 1/16th its original speed.
12. You could add a third pair of gears (gears E and F) that also had a ratio of 4:1. To calculate the new ratio you would multiply 4 x 4 x 4 which would result in a gear ratio of 64:1. Gear-A would have to rotate 64 times for gear-F to rotate 1 time.
13. If you added a fourth pair of gears (gears G and H) that also had a ratio of 4:1 you would multiply 4 x 4 x 4 x 4 which would result in a gear ratio of 256:1. Gear-A would have to rotate 256 times for gear-H to rotate 1 time.
14. Each time an additional pair of gears is added, as long as the gear ratio for that pair of gears is more than 1:1, there will be an increase in torque and a decrease in speed. 
Now that you have a better understanding of compound gear systems, complete the worksheet: Calculating Compound Gear Ratios
