Wheels With Internal Nipples

	In most wheels, the spoke holes in the rim are large enough for the nipple shaft to extend through the rim so that the flat spots on the four sides of the nipple are visible and can be turned externally by a properly fitting spoke wrench.  In some high-end wheels, the holes in the rim are only wide enough to accommodate a spoke, and the nipple is attached on the inside of the rim.  Building, rebuilding, or repairing wheels of this type is tricky, but I have figured out some techniques that work for me, and I will share them with you.  
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	The internal nipples most commonly used look like the one shown below and they are always made of aluminum.  They are hex shaped and about 9.4mm long.  Note that the two ends are not exactly the same.  The 5.0mm hex-shaped driver on the Park Tool SW-15 3-Way Internal Nipple Wrench tool fits these nipples perfectly.  But, if you are building a new wheel or repairing an existing one, you first have to attach the nipples, and this is more difficult than what the wheel builder is used to.  It helps to use a homemade nipple threader.  We begin by screwing one end of the nipple onto a nipple threader.  The end of the nipple that has the hex-shaped beveled area should face inward in the rim toward the spoke bed.  The narrower (round) end was originally designed to be used with a reinforcing washer, into which the narrow end fitted perfectly.  My sense in talking to manufacturers who employ such internal nipples is that the rims are now strong enough that the reinforcing washers are no longer required.  Attaching the nipple to the spoke with the larger beveled hex-shaped surface going on first ensures maximum contact with the rim.  See the pictures below.  




	Attaching the nipple to a spoke requires a little patience and finger dexterity because you can’t actually see what you are doing.  You have to feel your way.  One at a time as you are lacing the wheel, put the threaded end of a spoke through the small hole in the rim.  By looking through the back of the rim, you will be able to see part of the threaded end coming through.  With a nipple mounted to a threader, move it around until you feel the end of the spoke slip into the entry point of the nipple.  To verify that the spoke is actually inside the nipple hole, you can push the threader or wiggle it around and observe if the spoke moves with it.  Then, screw on the nipple a few turns.  To remove the nipple threader, use your fingers to pull the spoke hard toward the hub.  This will create enough friction between the nipple and the inside of the rim that the nipple will not unwind while you remove the threader.  Lace up the whole wheel this way.  

	How do we get the nipples to a consistent starting place on the threads if we can’t see them?  Another trick.  Free up your hands by putting the wheel into a truing stand.  Using your 5.5mm hex nipple driver, insert it into the hole on the back of the rim and get it on the nipple.  Pull the spoke inward with your fingers until it stops, and you should see a few spoke threads becoming exposed.  The fewer turns you used when attaching the nipples, the more the threads will be exposed.  All you need to be able to see is one thread.  If you can’t see even one thread, loosen the nipple while pulling on the spoke until a thread emerges.  Do this all the way around the wheel until you can see at least one thread on each spoke when you pull on it.  From here, it is an easy step to get all of the nipples to the same starting point.

	One by one, pull hard on each spoke to expose one or more threads and then tighten the nipple with your driver exactly to the point where the last visible spoke thread disappears into the rim.  A helpful trick is to click the spoke threads with a thumb nail and then turn the nipple, one-quarter turn at a time, until you can no longer click a thread.  It takes a little dexterity since you only have two hands.  If all of this is too hard, try exposing the spoke threads by pushing the nipples inward using your driver and then consistently tighten them to the same point.  Either way works.  The whole process is pretty tedious, mainly because it takes time to get the nipples started while effectively working in the dark.  But, you’ll feel pretty satisfied when you are finished lacing.  And once you get to this point, the process of tensioning, truing, dishing, etc., is like any other wheel.    

	In servicing wheels with internal nipples, you may find evidence of oxidation between spoke threads and internal aluminum hex nipples.  You can try lubing them with a drop of light oil, but if the nipples are frozen to some of the spokes, you may have to cut the spokes and replace them.  I have found some nickel-plated brass nipples that work wonderfully and won’t cause that dreaded corrosion.  The tiny saving of weight with aluminum nipples isn’t worth the price.  I’ve gotten excellent results using the Sapim “upside down” nipple that is 12.2mm long.  Note the differences between this nipple shown on the left and the more typical nipple with a slotted end shown on the right.  In the middle are additional views of the aluminum hex nipples discussed above. 




 
	The beveled end of the upside down nipple faces into the nipple bed of the rim, and the end of the nipple with the wrench flats face outward.  In other words, the nipple is “upside down.”  The beveled end directly contacts the rim material, often carbon, and the slot on a normal nipple could scratch and weaken a very valuable rim.  For this reason, you cannot take a normal nipple and just turn it over.  A normal nipple would also not have the required bevel and would not seat itself as well against the rim.  Being brass, the Sapim upside-down nipples will not corrode like aluminum ones do.  The 3.2mm square nipple driver on the Park SW-15 fits Sapim upside-down nipples perfectly.  

	If you are replacing frozen internal aluminum nipples with either more aluminum nipples or Sapim upside down nipples, you will probably also be replacing your spokes.  If you use the Sapim upside down nipples, the spokes will have to be about 3mm longer (the difference between 12.2mm and 9.4mm) because the threads in the upside-down nipple run to the end of the flat-sided end of the nipple.  The unthreaded part of the nipple hole is at the beveled end that faces inward toward the rim. 

	
	
	
	The above process is exactly what you will follow if you are starting from scratch to build a wheel with any new internal nipple rim and any hub.  Get your relevant hub measurements, measure your ERD, determine your lacing pattern (radial, 1X, 2X, or 3X) for each side, and plug this information into any spoke calculator.  As a reminder though, check to see if the rim manufacturer posts maximum spoke tension values for its carbon rims.

	The photo below shows you the two choices of internal nipples.  The Park SW-15 3-way wrench fits them both.  The nipple on the left is the 12.2mm nickel-plated brass Sapim upside down nipple, and the nipple on the right is a 9.4mm aluminum nipple.  Whichever one you use, be sure to orient them as shown.
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