Tensiometers

	In your assortment of tools that we will use to build a wheel, no tool more important that a tensiometer.  I literally use one of mine a few hundred times for each wheel I build.  Fortunately, you will quickly become adept enough in using a tensiometer that you will be able to take a tension reading every second.  Pictures of several quality tensiometers are below.
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	You can no more determine the tension of a spoke by feeling it or plucking it than you can determine the pressure in a tire by squeezing it with your fingers.  One book that I like is The Art of Wheelbuilding by Gerd Schraner who has built wheels for elite European riders for years.  Schraner says: “I worked for years without a tensiometer, being under the false impression that instinct and experience were enough.  Then I bought one of the first HOZAN tensiometers on the market and started making comparisons.  Shamefacedly I had to admit that my super instinct was not so super after all.  Even my mood on a particular day gave different results.  Since then I work with a tensiometer and it is always at hand next the truing equipment.”  

	All tensiometers work by measuring the amount of deflection of a spoke as seen below.  The degree to which a spoke is defected is a function of three variables:  its tension, the material from which it is made, and its dimensions.  
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	A tensiometer’s reading is a dimensionless number, meaning that any deflection measurement of spoke tension must be translated into kilograms of force, kgf, using the proper conversion table.  Without a conversion table, your dimensionless reading alone is worthless.  Each brand of tensiometer has its pros and cons, but the attributes I look for are accuracy, reasonable price, calibration stability, and an extensive conversion table that accompanies a new tensiometer.  A tensiometer that is made by a company that also manufacturers spokes may be of limited use if it’s conversion table is limited to only the spokes it manufactures.  I have several tensiometers, but I will illustrate the Park TM-1 because it is an excellent combination of the above qualities and is probably used in more bike shops than any other model.   Below is a picture of the conversion table that comes with the Park TM-1.   The little ring attached to the key chain has slots in it of different widths that allow spoke diameters to be measured quickly without the need for a separate caliper.  The side of the table shown is for round spokes of various materials and diameters.  The reverse side has an extremely useful conversion table for the majority of bladed spoke dimensions and materials.  I use my table so often that I have laminated it for added durability and to keep it clean.    
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	Measuring the tension on a spoke involves merely taking a deflection reading and then looking up the kgf tension on the table.  When measuring butted spokes, the tool should be positioned on the narrowest part of the spoke.  For bladed spokes, position the tool so that the spoke deflects along the side of greatest width.  

	Even if you are not building a wheel from scratch, a tensiometer is invaluable in assessing the condition of an existing wheel.  How do you know it you have the correct tension on your spokes?  Without measuring them, you don’t.  A properly tensioned wheel is more efficient and faster than one with tension that is too low.  Raising the tension to the correct level will improve your wheel, but don’t just haphazardly go about tensioning it or you may end up with a real mess.  Just as building a wheel requires a procedure, so does tensioning it.  Check out the section of my DVD, “Master Wheel Building”, that explains the steps for tensioning a wheel.  
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