Bicycle Gearing

Just like the gears of your car, the gears of your bike help you to go fast or slow, whichever is appropriate.  Bicycle gearing is a matter of ratios.  The gears determine how fast the rear wheel turns relative to the pedals.  Like a car’s engine, your legs are most efficient at a constant speed or cadence (about 90 rpms).  The gears allow you to keep that cadence regardless of the conditions.  Here is a brief overview of bicycle gearing.  Warning: I will use bicycle terminology; if any of these terms are unfamiliar to you, please refer to the chart “Your Bicycle”.

Before we get into the mechanics of gearing, let’s talk about how to shift gears.  This will apply whether you have a mountain bike or a road bike.

Your bike has two shift levers: one on the left and one on the right.  The left shift lever controls the front derailleur and the right controls the rear.  Shift levers come in all shapes and sizes.  If you’re unsure as to how your levers work ask your mechanic or ask me at our next ride.
Now the derailleurs: front and rear.  The front derailleur is the one at the crankset and determines which chain ring you’re in.  Think of each chain ring as a gear range: high and low – or high, medium and low if you have three chain rings on your bike.  Here are general speed ranges for each chain ring:

Chain Ring

Speed Range


Small (triple only)
0 – 12 mph


Medium

10 – 25 mph


Large


25+ mph
Thus, if you have a bike with two chain rings you should keep it in the smaller ring almost all of the time – except for high speeds.  And if your bike has three rings, the middle one is best for riding on the road.  Again, if you have detailed questions, feel free to ask.
The rear derailleur is the one that sees the most action.  Compared to the front, the rear shifts much more quickly and easily.  Therefore you’ll use it for almost all of your shifting during a ride.  The number of cogs on your cassette or freewheel could be anywhere from 5, up to 10 (a “Ten Speed” bike has 5 cogs and 2 chain rings – 5 times 2 is 10).  No matter the number or size of your cogs, the layout is always the same.  The smallest cog is at the far right and they get progressively larger as you move left toward the middle of the wheel.  The highest gear (for the highest speed) is the smallest cog, and the lowest gear (lowest speed) is the largest cog.  Generally speaking, for riding at a medium pace on the road, you’ll use one of the middle cogs.  If you start going up a hill or into a headwind, you will want shift into an easier gear (larger cog).  With a downhill or tailwind you will want to shift into a higher gear (smaller cog).
“What gear should I be in?”  You might ask.  Again, the key is to keep a pedal cadence of about 90 rpms.  You want each pedal stroke to be fairly easy – it’s the sum of them that gives you a workout.  Pedaling too fast isn’t often a problem, but pedaling too slowly, “grinding” they call it, can cause a knee injury very quickly.  This is why most cyclists use toe clips or clipless pedals.  They keep your feet on the pedals at those higher, more efficient cadences.
Now let’s take a minute and look at the mathematics of bicycle gears.

Sit down on the floor beside your bike and face the crankset and cassette.  Count the number of teeth on each of your chain rings and on all of the cogs on your cassette.  Then put those numbers in a little table.  Put the chain ring numbers along the top row and the cog numbers along the far left column.  Here is the chart for my bike:
	
	39
	53

	12
	
	

	13
	
	

	14
	
	

	15
	
	

	16
	
	

	17
	
	

	19
	
	

	21
	
	

	23
	
	


If you have a bike with three chain rings then you’ll have three numbers along the top.  Now divide the top (chain ring) number by each cog number and write the quotient in the open boxes (39 divided by 12, 39 divided by 13, etc.).  Again, here is the chart for my bike:
	
	39
	53

	12
	3.25
	4.42

	13
	3
	4.08

	14
	2.79
	3.79

	15
	2.6
	3.53

	16
	2.44
	3.31

	17
	2.29
	3.12

	19
	2.05
	2.79

	21
	1.86
	2.52

	23
	1.7
	2.3


Those numbers tell you how many times your rear wheel will turn for each pedal rotation.  In my highest (fastest) gear, my rear wheel will go around almost 4½ times every time I turn the pedals around.  In my lowest (slowest) gear, my rear wheel will turn less than two times for each pedal rotation.
The exact gears on every bike are different.  That’s why many cyclists refer to the number of teeth of the cog or chain ring (“I was in 53 – 16…”) rather than what number gear (fifth, first, etc.) they’re using.

There are no absolute rules as to what gear is better, right, wrong, whatever.  But I hope the information I’ve provided and the time you’ve spent looking at your bike will give you a good foundation.  Now ride your bike, experiment with different gears in different situations and see what feels best.  Ask if you have any questions, but I’m sure that in a short time you’ll become adept at using your gears to your advantage.
