
N5 Mechanisms 

Motion 

Simple gear train 

Compound Gears 

Linear motion - movement in a straight line in one direction. 

Reciprocating motion - backwards and forwards movement in a 

straight line. 

Rotary motion - turning in a circle. 

Oscillating motion - swinging backwards and forwards in an arc. 

When two or more gears are 

meshed together they form a 

simple gear train. The input 

gear is the driver and the 

output gear is the driven.  

 
 

When asked to draw a simple 

gear train this is how they 

must be shown.  

 

 

 

An idler gear is a gear that 

can be inserted in to a      

system to allow the driver 

and driven gear to turn in the 

same direction. It has no 

effect on the multiplier ratio 

or speed of they system.   

 

The movement multiplier 

ratio (MMR) is used to work 

out ratio between the size of 

the driver and driven gears. 

We then use this ratio as the 

Velocity Ratio to calculate 

the input or output speed. 

 

The first gear train creates a 

decrease in output speed as 

a large gear turns slower 

than a smaller one. The    

second gear train creates a 

speed increase. 
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A compound gear system creates a very large change in speed 

and takes up a small space. 

To work out the MMR of a compound gear system you take the 

MMR of the first meshed gear system and multiply it by the 

ratio for the second one.  

Torque 

Torque is the force required to turn an object.  

Torque is measured in Nm. 

Force is measured in N.  

Distance is measured in m. 

Using a worm and wheel         

produces a large speed             

reduction. The worm, which 

looks rather like a screw thread, 

is fixed to the driver shaft. It 

meshes with a worm wheel, 

which is fixed to the driven shaft. 

The driven shaft runs at 90      

degrees to the driver shaft. 

When considering the speed 

changes in most worm gear     

systems, you can think of the 

worm as if it were a spur gear 

with one tooth.  

Worm & Wheel 

In all drive systems there is friction which produces heat. This can cause the 

gears to expand which causes damage to the drive system. To help reduce this 

you can lubricate the system using oil or grease which in turn increases the      

efficiency of the drive system. Another option is to use bearings as these can be 

easily replaces when worn out instead of damaging and replacing the whole 

drive system. 

Friction 

Reduce wear on the gear system 

Gears run smoother/quieter 

Improve efficiency/battery life of the drill 

Less heat/sound/energy losses 
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