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Basic Gears

Ratio is easily calculated 
from tooth counts 

!

example: 
!

12t to 36t: 
!

ratio = 12/36 = 1/3
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Right Input

Left Input

Center Input



Differentials

 

 

Right Input

Left Input

Center Input

Any node can be an 
input or output



Center Fixed

 

 
Right Output 

Rotates Reverse

Left Input 
Rotates

Center Carrier 
Doesn’t Move

Left used as input 
Center fixed (doesn’t move) 

Right used as output 
!

Total Ratio: -1:1

Bevel Gear Spins



Center Driven

 

 
Right Output 

Rotates Faster

Left Input 
Doesn’t Move

Center Carrier 
Rotates

Left fixed (doesn’t move) 
Center driven 

Right used as output 
!

Total Ratio: 2:1

Bevel Gear Spins



Center speed always equals average 
 of right and left speeds

 

 



The Lever Analogy

Center node ‘balances’ outer nodes

Left fixed

Center driven

Output 2x Input

Total Ratio: 2:1 Center to Right

Height represents Speed



The Lever Analogy

Center node ‘balances’ outer nodes

Left driven

Center fixed

Output Reversed

Total Ratio: -1:1 Left to Right



Multiple Inputs

Center node ‘balances’ outer nodes

Left input 1:1 
Reversed

Center input 1:1

Output 3:1

Total Ratio: -1:1 Left to Right



Multiple Inputs

Center node ‘balances’ outer nodes

Left input 3:1 
Reversed

Center input 1:1

Output 5:1

Total Ratio: -1:1 Left to Right

Gear ratio changes with 
(reversed) speed of Left motor



Examples


