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Five Mechanical Characteristics of the Perfect Wheel

	Regardless of the cost of the components, intended use of the wheel, aerodynamic spokes or not, disc brakes or rim brakes, carbon rim or aluminum rim, etc., there are five mechanical characteristics that should be simultaneously present in every well-built wheel, without exception.  I will discuss them in a logical order, but it is interesting to note first that a really good wheel cannot be differentiated from a mediocre wheel by an untrained observer.  You can tell very little about a wheel by just looking at it or spinning it.  In the process of building your wheel, you’ll learn all of the steps for doing an outstanding job.  But, if you proudly hand your just-completed wheel to a friend, I will almost guarantee you that your friend will spin the wheel in his hands and look knowingly at it as he tries to observe any side-to-side wobble.  By this point, you will have already learned that eliminating side-to-side wobble in a wheel is about the easiest thing to accomplish.  All the other characteristics of the wheel your friend is holding are actually much more important than the lateral true, but they are harder or impossible to ascertain by just looking at it.  After you have built a few wheels, you will still preliminarily evaluate someone else’s work by spinning their wheels and looking for the obvious, but you will know the limitations of conclusions you can draw.  That said, let’s go ahead and look individually at the five characteristics that we want to have present all at once.

	Lateral trueness, a lack of side-to-side wobble, is only the first of five of our mechanical characteristics, but we certainly want to have it.  Lateral wobble of a wheel is an annoyance at the very least.  Especially if it is the front wheel, we see it all the time when riding.  In bikes with rim brakes, wobble can result in the rim alternately hitting the brake pads on one side then another.   Even if the wobble is not that pronounced, you can still feel an unsteadiness in rim braking that can be unsettling.  As noted above, it is the most obvious defect, and no one will think you know how to build a wheel if you can’t even get if true.  

	Radial trueness, a wheel’s roundness, is the second mechanical characteristic of a quality wheel.  We want the wheel to have a consistent radius about the hub with no hops or dips as we spin it.  One of the important lessons I have learned in my own wheel building is this; it is much more effective to build a wheel with sufficient precision that it doesn’t get out of round to begin with than it is to try to correct an out-of-round condition after it has already set in.  In my DVD, I go to great lengths to show you how to get round wheels.   

	The third characteristic has to do with what is called dish.  Dishing a wheel meets the obvious requirement that the completed wheel be centered in the bike: centered in the front fork if it is a front wheel; or, centered in the rear triangle if it is a rear wheel.  A wheel is dished if the lock nuts on either end of the axle are equidistant from the rim.  A dish tool quickly tells us if a wheel is dished or not.   Inexperienced wheel builders tend to worry about dish a lot and try to keep the wheel being built in dish at all times.  Actually, correcting a dish error is quite easy, and I usually don’t spend much time worrying about dish until I get pretty far along.  

	The fourth and fifth mechanical characteristics of a great wheel are the least visible of the five, but they are by far the most important, and they take the most time to get right.  They are also the least understood by most people, including some who call themselves wheel builders.  They deal with spoke tension.  It takes no great skill to lace up a wheel and make it look fairly good.  It is quite another matter to have it perfectly tensioned, thus ensuring its maximum performance, stability, and durability.  Dealing with tension is the most tedious part of building a wheel.  I can lace up a wheel in about ten minutes, but the tensioning process takes time to do correctly.  

	An expert builder of bicycle wheels will evaluate a wheel built by someone else by measuring the tension and looking for certain qualities.  On any given side of a wheel, the spoke tension must be high enough to ensure that the wheel will be strong.  In the actually steps that I use and demonstrate in my DVD, I measure the tension of every spoke on a given side of the wheel and then take the numerical average.  I seek an appropriate average tension (the fourth characteristic).  What “appropriate” means depends on the type of wheel and often whether we are considering the right (drive) side of the wheel or the left (non-drive) side.  

	The final criterion of excellence in a wheel is met when all of the spokes in the wheel are at, or very near, the average tension for their side.  We don’t want some spokes to be markedly higher than the average and others markedly lower.  Using a statistical term rather loosely, we want a very small standard deviation from the mean.  This will require us to tighten and loosen adjacent spokes on the same side of the wheel in a process I have come to refer to as “evening out the spoke tension”.  The average tension remains unchanged, but we eliminate virtually any variation around that average.   Doing so is time consuming, but I assure you that it is worth the time.  
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