GET THE GEARS! 
For those of us that look at R/C gears from different vehicles and ask, “Why do they have different sizes of teeth and which is which?” here is some info that might just help to identify them correctly:

Firstly, the reason for different sizes of teeth is a trade off between strength and efficiency.  In rough terms bigger teeth are stronger, but less efficient.  Identifying different gear iszes depends on if the teeth are Metric or Non Metric, but before we get into that, we need to define some basic terms:

Number of teeth N:

This is easy – it’s the number of teeth on a gear! Teeth being the bits that stick out!
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Pitch Circle Diameter: PCD

Imaging two gears in mesh, draw two imaginary circles, each centered on the center of one of the gears that just touch each other at the point where the gear teeth touch.  If the gears were wheels this is how they would drive each other.  The diameter of each of those circles is the Pitch Circle Diameter of each gear.

NON METRIC GEARS

Diametral Pitch  DP:

Is the number of teeth N of a gear divided by Pitch Circle Diameter (in Inches)  DP = N / PCD

Or PCD = N / DP

HPI gears are either 32, 48 or 64 DP usually.  So the Pitch Circle Diameter of a 64 DP gear with 64 teeth would be exactly 64/64 = 1 Inch.

Pitch Circle Diameter is hard to measure since it is measured part of the way down the gear tooth face.  Outside Diameter OD is much easier to measure:

Outside Diameter OD: 

The diameter of a circle through the tips of the teeth.  Easy to measure with a vernier!
Luckily on small gears, the part of the tooth that is outside the pitch circle (the addendum if you need to know) is roughly equal to the DP.  So to measure the Outside Diameter we just add 2 (one for each side) to the number of teeth and divide by the DP:

OD = (N + 2) / DP

Like this:

18 tooth pinion, 64 DP     

The OD would be   (18 + 2) / 64  = 0.3125 Inches

also a 120 tooth spur gear, 64 DP 

The OD would be (120 + 2) / 64 = 1.906 Inches

Metric Gears

Metric gears (Tamiya and some other manufacturers) are given a different designation, which is called the Module.

The Modules used are 0.4, 0.6 and 0.8, (with 0.4 being tiny teeth and 0.8 being big lunking teeth.)

The module is actually measured in mm  (So 0.4 stands for 0.4 mm)

To use the module in place of the DP we can calculate the OD of gears as follows:

OD (in millimeters or mm) = (N + 2) x Module 

An 18 tooth pinion, 0.8 Module

The OD would be (18 + 2) x 0.8  = 16 mm

A 50 tooth spur gear , 0.8 Module

The OD would be (50+2) x 0.8 = 65 mm

To convert between Module and DP to compare sizes:

	Metric Module
	Exact Equivalent DP

	0.8
	31.75

	0.6
	42.333

	0.4
	63.5


As you can see, the 0.4 Module is almost the same as a 64 DP and the 0.8 is almost the same as a 32 DP (they could probably be interchanged without much damage), but the 0.6 is much different from the 48 DP and if mixed together, the harder of the two gears would eat the other one for lunch! It is never a good idea to mix Metric and Non-metric gears, unless you are desperate!

SUMMARY and test!

So if you’re not sure what gear you are looking at, do this:

1. Measure the Outside Diameter OD in Inches (and in mm)

2. Count the number of teeth.

3. Divide the number of teeth + 2 by the OD in inches.

If the gear is not metric, the answer should be almost exactly 64, 48 or 32.  Now you know what gear DP it is!

BUT if the answer is something else, 

  

4. Try dividing the OD in millimeters by the number of teeth + 2

The answer should be almost exactly 0.8, 0.6 or 0.4, if the gear is metric. Now you know the Module of your Metric Gear.

Try it and tell me if it works for you!

