Ratio of Bike Gears
	Interpretation


The gears of a bike can be described in terms of the ratio of the number of teeth on the front cog (turned by the person pedalling) to the number of teeth on the cog at the back (which drives the rear wheel).  

For example the ratio of the gear illustrated by the chain position below is 

28 teeth : 24 teeth.   

This can be simplified to 


7:6  or  7/6 : 1

In decimals this can be written as

1.17 (2dp) : 1
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QUESTION 1 – If the chain can be used in any position between the three front cogs and the rear 6 cogs, list all possible chain positions and for each find the ratio of number of teeth on the front cog to the rear cog in the form n : 1.  Write n to 2 decimal places in each case.  How many different ratios did you find?

	


Although the chain can be used in all positions, it causes a lot of wear to the chain and the cogs if the chain is made to cross more than 2 lines of displacement in any direction.  

QUESTION 2 – If the chain is only used so that it only crosses up to (and including) 2 lines of displacement, how many different choices are there as possible ways to go up through the gears from the easiest (1:1) to the hardest (3.71:1), smoothly increasing the ratio with each gear change?  How many different gears are used in each option?

	


The cyclist wishes to choose a single route up through the gears to use all of the time.  The choice is to use not more than 4 of the rear cogs with any individual front cog.  There are three options available.  

QUESTION 3 – What are these three options and which would you recommend to be used?

Ratio of Bike Gears - Solution
	Interpretation


The full list of available ratios is:

Front Cog
Rear Cog

Ratio

Possible Routes 








A
B
C
D
E

	52

28


1.86:1





52

24


2.17:1



7


52

21


2.48:1



8
8


52

18


2.89:1



9
9
9

52

16


3.25:1



10
10
10

52

14


3.71:1



11
11
11

	42

28


1.50:1

4

42

24


1.75:1

5
5


42

21


2.00:1



6
6
6

42

18


2.33:1




7
7

42

16


2.63:1





8

42

14


3.00:1

	28

28


1.00:1

1
1

28

24


1.17:1

2
2

28

21


1.33:1

3
3

28

18


1.56:1


4

28

16


1.75:1

28

14


2.00:1


There are 16 different ratios as 1.75:1 and 2.00:1 are repeated.

If the chain is only used so that it only crosses up to (and including) 2 lines of displacement, there are 6 different choices to go up through the gears from the easiest (1:1) to the hardest (3.71:1).  There are two routes to the ratio of 1.75:1 and three routes from there to 3.71:1.

The three options, if not more than 4 of the rear cogs are to be used with any 1 front cog, are A followed by D, B followed by D or B followed by E.  

The best option is B followed by E from the point of view of making the gear changes the smoothest from the 42 teeth ring to 52 teeth ring.  The case for other options may be made by them crossing fewer lines of displacement, however, this is less of a benefit and would in practice be minimised by a position of the front cogs more central to the rear cogs.
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