HOW TO SPOKE AND BUILD A WHEEL


Whether you are building a 32, a 36, or a 40-spoke

wheel, begin by dividing your spokes in to four equal

groups. Now sit down hold the hub in front of you with 

the axle pointing down. if it is the rear hub, turn the gear

side down. Drop the first group of spokes down through

the upper flange, inserting one spoke through every

other hole.

Pick up the rim and suspend it between your lap and the edge of a bench in front of you or simply balance it on your knees, then twist it around so that the stem hole is opposite you. Drop a nipple through the spoke hole immediately to the left of the stem hole and fasten one of the spokes to it. (Photo 1)

Now moving left or counterclockwise around the rim, skip three holes and put a nipple in the fourth spoke hole. Look back at the hub to locate the spoke immediately to the left of the first one attached and fasten that spoke to the nipple in the fourth hole. (Photo 2) Continue in this manner all the way around the rim until the entire first group of spokes is attached to the rim, with a spoke in every fourth hole. Screw each nipple only a little way down each spoke, just enough to securely hold it.

Now rotate the hub counterclockwise so that the original spoke slants away from the stem hole in the rim. That's the direction in which the first round of spokes must slant in the completed wheel. (Photo 3)

Flip the wheel over and sight down from what is now the upper flange to the flange below that contains the spokes. Notice that the spoke holes in the two flanges are not directly in line but offset from one another, so that a spoke pushed straight down through a hole in the upper flange will hit between two holes in the lower flange.

Locate the hole in the upper flange, which is immediately to the right of the hole containing the original spoke in the lower flange. Drop your first spoke in the second group down through that hole. Now skipping one hole between each spoke, drop the re​maining spokes in round two down through the upper flange.
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Drop a nipple through the rim hole im​mediately to the right of the one containing the original nipple used, that is, the second hole to the right of the stem hole. Fasten the first spoke in round two to that nipple. Now working to the right or clockwise around the rim, drop a nipple through every fourth hole and fasten the next available spoke to it. (Photo 4) Continue clockwise around the hub and rim until all the spokes in round two are fastened to the rim.

Before flipping the wheel over again, drop the third group of spokes down through the remaining holes in the bottom flange so that they enter and exit the flange in the opposite direction from the spokes already present there. Now as you start to turn the wheel over, stop when it is vertical and force the new group of spokes to turn sideways on their elbows so they won't fall back out of the flange when you lay the wheel down.


Now lay the wheel down with the loose spokes on top. Each spoke in this round will run to the left, in the opposite direction from those installed in the first round. This is the time when you must commit yourself to a cross pattern. If you choose to use the popu​lar cross three pattern, each spoke in this third group will cross over two round one spokes and then under a third before being fastened to the rim. Grasp any loose spoke and pull it to the left across the first two adjacent spokes and under the third one, then fasten it to a nipple inserted through the first available rim hole. (Photo 5) Notice that the first crossing of spokes occurs right at the edge of the hub flange and the second crossing still quite near the hub. Don't worry about the fact that you have to bend the spokes as you lace them or that they feel stiff when you are fastening them. After the wheel is laced and tensioned, the spokes will straighten out and find their proper place.

After you have finished lacing all the spokes in round three, drop the final set of spokes through the remaining holes in the lower flange. Raise the wheel up into a verti​cal position while you seat the spokes in the hub flange and bend them at their elbows toward the rim. Then turn the wheel the rest of the way over and lace up these spokes following the same pattern as you did in round three. (photo 6)

At the outset you want to treat all the spokes equally, so begin by turning all the nipples down until you can see only three threads of each spoke. At this stage you will find it easier and faster to turn the nipples with a screwdriver inserted into their heads. When you can no longer use visible spoke threads as a reference point, start working your way around the rim, turning the nipples with a spoke wrench to tighten the spokes. Work in increments of one half turn of the nipple each time. (photo 7)
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As tension begins to build up on the spokes, check to see how well they are seated in the hub flanges. You may need to press on the spokes near the hub to help them straighten out more quickly after they bend at their elbows. When the spokes fi​nally begin to look straight and feel snug, you are ready to true the wheel. See the following repair section for details on this process.

Once the wheel is true, your next task is to bring it up to optimum tension. Unfortu​nately, there is no way to precisely describe what this is. An expert wheel builder can sense when that point has been reached. The best the rest of us can do is to locate a well-built wheel and compare the sound and feel of its spokes when plucked to that of the wheel on which we are working.

As your wheel gets tighter, keep in mind that turns of your spoke wrench have an increasingly dramatic effect on the level of tension in your spokes. So work in small increments. Each time you complete a round of tensioning, check your wheel again for trueness and make any adjustments needed. Also keep in mind that as you turn the nipple, the spoke tends to twist a little. So after each turn of the wrench, back it off a little to eliminate this spoke windup.


The final step in building a tight wheel is to grab parallel sets of spokes, one pair in each hand, and squeeze them to pre-stress them. If this causes the wheel to become too loose, then add more tension. If the wheel goes badly out of true, you may have too much tension on the spokes. Re-true the wheel and try again. If it will not stay true, then reduce the overall tension in the wheel, true it, and stress it a third time.  
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