Drilling New Holes in a Hub

	You do not want to drill new holes in a hub except as an absolute last resort, and probably not even then.  Don’t try this at home!  It makes interesting reading, though.

	This is a story about Dean Wagner, who recently bought a very expensive Trek road bicycle from Spokes, Etc. in Alexandria, VA. The bike came with two beautiful Trek Aeolus wheels, each with 16 white, bladed spokes. Dean is an exceptionally fast rider and is a nationally recognized expert at time trials. He has been training for several years with a Saris PowerTap hub, and he asked me to rebuild his new 16-spoke Aeolus wheel by replacing the stock hub with his trusted 16-spoke PowerTap hub. Little did I know how complex this would become. I needed all the skills I had acquired in building over 2000 wheels of every variety.

	The first complication was spoke length. The PowerTap hub had larger flanges than the original Aeolus hub, so it was obvious that shorter spokes would be needed. Dean wanted me to use the same style of spoke in the rear wheel as was used in the front wheel so that the wheels would match. Calculation of the effective rim diameter (ERD) of the Aeolus wheel was difficult because of an aerodynamic fairing which makes it impossible to directly measure ERD in usual manner. So, I called Jordan Roessingh, a likeable smart young guy at Trek, who has a degree in mechanical engineering. Jordan has the dream job of being a wheel design engineer for Trek. He gave me the ERD. I made the usual measurements of the hub and calculated a spoke length of about 273mm for each side. But, no wide bladed white spokes were available from Trek in that length. The shortest I could get were over 280mm, which meant stripping off some of the white paint and then using a Phil Wood spoke threader to cut the spokes to 273mm and rethread them. Buck Strother, the service manager at the new Spokes, Etc. store in Fairfax, VA did the job beautifully. At this point, I thought I was home free; all I had to do was lace up the new wheel and tension it. Then I encountered a huge problem.

	Dean’s 16-hole PowerTap hub had been previously laced into a paired-spoke rim. That meant that the placement of the holes in the hub was inappropriate for the Aeolus rim which had 16 holes spaced equally around the rim. I didn’t realize this at first. The drive side laced up fine, but the non-drive side was a problem. None of the 273mm spokes fit. Some needed to be longer, and some shorter.  I used some regular DT Swiss double-butted spokes as a test lacing on the non-drive side to see what was happening, and it was quickly apparent that four of the spokes were tangential, and four were almost radial. I emailed Jordan who confirmed that this was an unstable arrangement because of an improper torque being applied to the non-drive side. 

	Things were looking bad at this point, and my options seemed limited. I knew that Saris no longer made a 16-hole hub, and it would have to be drilled with normal hole placement anyway. There was no paired-spoke Aeolus rim, either. Telling Dean that he would have to buy a new Aeolus wheel with a new PowerTap hub with more spokes seemed pretty unreasonable to say to a guy who had already dropped a bundle on the new bike. So, what to do? 

	It became clear that the only option was the unthinkable: drill some new holes in the PowerTap hub so that they would be at the correct locations for the new rim. I discussed this with Buck and Ryan McGuire, the service manager at the Spokes, Etc. store in Alexandria, VA to get a sanity check. They both agreed that it was the only option short of spending over $2000 and that there was no reason it couldn’t work if done carefully. Jim Strang, the president of Spokes, Etc., called a guy named Pete Barrett who is a machinist with over 50 years of experience and who also happens to be a cycling enthusiast. I met with Pete, and we discussed how the drilling and chamfering could be accomplished. I left Pete’s shop and went back to mine to try to figure out some kind of a jig to properly position everything for precision drilling.

	In my pile of used hubs, I found an American Classic 32-hole hub. Using a Dremel tool, I cut out the non-drive side flange, leaving a ring with 16 precisely drilled holes. I planned to use that ring as a template for drilling 8 new holes in the PowerTap hub. I chose to drill the new holes into the drive-side flange for several reasons: the shape of the PowerTap hub shell is such that there is more exposed metal in the drive-side flange than the non-drive side flange; torque in a PowerTap hub, is actually applied directly to the non-drive side flange and not the drive-side flange; and, for esthetic reasons, the extra holes in the hub on the drive-side would not be easily visible because they would be covered up by the cassette. Luckily, the hole-to-hole diameter in the ring I cut from the American Classic hub was exactly the same as the hole-to-hole diameter on the drive side of the Power Tap hub. I positioned the ring on the PowerTap hub such that eight new holes could be drilled exactly opposite the point midway between two non-drive holes and bolted the ring in place. Slots that I extended in the ring allowed me to swivel it until the position was exact.  At this point, all Pete had to do was secure the jig onto the base of his drill press and, using the American Classic ring as a guide, drill eight new holes in the PowerTap hub. Pete chamfered the new holes, and I then used a Dremel tool to slot the holes to accommodate the bladed spokes.

	The wheel built up well. I was able to coax it into radial true to within less than 0.5mm of error, and getting it dead-on laterally true was not difficult either. The geometry looked right; all triangles formed from crossing spokes were the same on any given side meaning that angles were equal. Most importantly, I was able to get good tension on the spokes with almost perfect consistency. So, the wheel looked and acted like a wheel is supposed to. Bravely, I put the wheel into a road bike and took it for a short ride. Another guy in the shop did likewise. I did not expect any problems, but under the circumstances, it was still reassuring to see the wheel pass this critical test.  Since then, Dean has but some long, hard miles on the wheel without incident. Below are Dean’s most-welcome comments. 

“Having the Power Tap in my new wheel was critical for my coach and training. I hope this helps me earn a spot on the 2012 USA Paralympics Team. Bill, thanks for all the hard work and expertise that went into making this possible.”

Dean Wagner, Alexandria, VA



The completed wheel	
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Drive side flange



Non-drive side flange



Jig used to accurately drill new holes with perfect spacing



Picture of Bill and Dean 
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Dean’s wheel in his bike
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