
When the input of the gear set is turned and 

the ring gear is allowed to act as the 

reactionary, the planet gears lead to the ring 

gear rotating in the opposite direction of the 

sun gear.  The planetary gearbox gives us a 

mechanical advantage by reducing the 

amount of torque needed to turn the wheel 

on the chair. 

The inside of the planetary gear set consists 

of a sun gear surrounded by planet gears 

with a ring gear on the outside.  When the 

central gear (sun gear) is connected to the 

input, it rotates in relation to the force.  As in 

any other gear configuration, any gear 

connected to the drive gear rotates in the 

opposite direction, so the planet gears all 

rotate opposite to the sun gear.  The rotation 

of these then drives the ring gear causing it 

to rotate along with the planets. 

 

The gear ratio of a planetary gear set can be 

calculated using the formula:  

Gear Ratio =1 +  (# Ring Gear teeth/# Sun gear 

teeth) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Planetary Gear Mechanics 
                   = force 



For our mechanism, the gearbox is attached 

to a shaft which is connected to a ratchet 

and a lever.  When the lever is pushed, the 

turns the ratchet and gives our drive shaft 

rotation in the same direction as the push.  

For the reverse direction, the shaft turns the 

sun gear which creates the motion as 

described previously, and hence the ring gear 

rotates the opposite direction.  When the 

gearbox is put into direct drive by the use of 

a clutch, the shaft is directly connected to 

the ring gear and hence, it rotates in the 

same direction as the shaft. 

For our gearbox, our sun gear has 24 teeth 

and our ring gear has 75 teeth. To find the 

gear ratio we would dived the number of 

teeth on the sun gear by the teeth on the 

ring gear as shown below: 

Gear Ratio = 1 + 75/24 

Gear Ratio = 3.125 

The gear ratio helps us to calculate the 

amount of torque we can get from our 

gearbox.  We can use these ratios to give us 

either more or less torque making the wheel 

easier or harder to turn (at the cost of 

angular efficiency.)  We know that: 

Torque = Force * radius 

So say we have the person in the wheelchair 

apply a force of 20N to the lever .5 meters 

above the center, we could calculate: 

Torque = 20N * .5m 

Torque = 10Nm 

To calculate the torque of the driven gear (in 

this case the ring gear) we multiply the 

initial torque by the gear ratio, so: 

Torque driven = 10 * 3.125 

Torque driven = 31.25Nm 

Since we get more torque with this gear 

ratio, the wheel is easier to turn 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Forward 

Reverse 

In the Forward 

direction, the gearbox 

is placed in direct drive 

with the drive shaft, 

and so it turns in a 1:1 

ratio with the ratchet 

When the clutch is 

released, the ring gear is 

reactionary and the gear 

ratio can be used in 

reverse.  This gives us a 

3.125:1 ratio with the 

ratchet 


