The Effect of Different Gear Ratios on Torque
Materials needed: motorized compound gear assembly, spring scale and string with loops on each end.
1. Place the motorized compound gear assembly on the work table.
2. Attach the loop on one end of the string to the spring scale and place the loop on the other end of the string around the gray bushing attached to the motor.
3. Have your partner hold the spring scale and be ready to record the reading on the scale while you hold down the compound gear assembly.
4. Turn on the switch on the battery box. Note the speed and the direction of the motor shaft. Slowly pull up on the spring scale which will increase friction between the string and the bushing causing the motor to slow down and finally stop. When the motor stops release the pressure on the spring scale and turn off the switch.
5. Record the reading from the scale in grams _______. This is an indirect measure of torque, which is the force that causes rotation.
6. Calculate the gear ratio for the first pair of gears (small blue and large red).
7. The gear ratio for the first pair of gears is _______ to _______.
8. Place the loop at the end of the string around the gray bushing attached to the first large red gear.
9. Have your partner hold the spring scale and be ready to record the reading on the scale while you hold down the compound gear assembly.
10. Turn on the switch and note the speed and the direction of the gears. Slowly pull up on the spring scale until the motor slows down and finally stops. When the motor stops release the pressure on the spring scale and turn off the switch.
11. Record the reading from the scale in grams________.
12. Calculate the gear ratio for the first set of compound gears (small blue and large red) and (medium yellow and large red).
13. The gear ratio for the first set of compound gear of gears is _______ to _______.
14. Place the loop at the end of the string around the gray bushing attached to the second large red gear.
15. Turn on the switch and note the speed and the direction of the gears. Slowly pull up on the spring scale until the motor slows down and finally stops. When the motor stops release the pressure on the spring scale and turn off the switch.
16. Record the reading from the scale in grams _______.

17. Calculate the gear ratio for the complete set of compound gears (small blue and large red), (medium yellow and large red) and (small green and large green).
18. The gear ratio for the complete set of compound gear of gears is ______ to ______.

19. Place the loop at the end of the string around the gray bushing attached to the large green gear.
20. Have your partner hold the spring scale while you hold down the compound gear assembly.
21. Turn on the switch and note the speed and the direction of the gears. Slowly pull up on the spring scale until the motor slows down and finally stops. When the motor stops release the pressure on the spring scale and turn off the switch.
22. Record the reading from the scale in grams_____.
23. Make a bar graph that shows the relationship between the Gear Ratios tested and Torque.
24. Of the four torque readings that you recorded, which had the highest torque?
a. Motor shaft (line 5) 
b. First pair of gears (line 11) 
c. First set of compound gears (line 16) 
d. Complete set of compound gears (line 22)
25. Was there an apparent difference in the rotation speed for the motor shaft and the different gears?
a. yes
b. no
26. Which of the following rotated at the fastest speed?
a. Motor shaft (line 5) 
b. First pair of gears (line 11) 
c. First set of compound gears (line 16) 
d. Complete set of compound gears (line 22)
27. Which of the following rotated in the same direction as the motor shaft? 
a. Large red gear from line 6
b. Large red gear from line 12
c. Large green gear from line 17
28. A sample fuel cell car had a 12 tooth gear attached to the motor and a 48 tooth gear attached to the axle resulting in a 4:1 gear ratio. If the motor shaft had a torque reading of 10 grams, what do you estimate the output torque reading on the axle would be? _______ grams
29. If you use a gear ratio that decreases the rotation speed of the axle, the amount of torque at the axle will?
a. increase
b. decrease
30. If you use a gear ratio that increases the rotation speed of the axle, the amount of torque at the axle will?
a. increase
b. decrease
