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A customer complains about sticky keys. Another customer complains about poor 
repetition. What is the common problem–friction, too much or too little. Sticky keys in 
some old Steinway grands can be attributed to too much friction in the action centers 
(flange bushings) due to verdigris. Poor repetition in some grand actions can be attributed 
to too little friction in the hammer flanges and the repetition lever flanges. Too little 
friction in those two action centers means the hammer cannot be supported so that the 
jack can reset quickly. The principle behind faster repetition in grands is that the 
repetition lever pushes up on the repetition lever and down on the rest of the whippen 
which allows the jack to come back under the knuckle after the key is released only part 
way. Too little friction does not allow the knuckle to be pushed out of the way by the 
repetition lever and spring so that the top of the jack can slide underneath the knuckle. 
 
Friction in actions is a primary component in action design. It would seem that to achieve 
optimal, smooth, and even functioning of the action parts, friction should be eliminated. 
But this would be wrong. Friction needs to exist, but it needs to be controlled. Parts need 
to be designed with friction tolerances; manufacturing methods need to be controlled in 
such a way that parts will meet friction tolerances. For manufacturers, this is a huge 
problem, because the material that nearly all manufacturers use for action parts is wood. 
Wood does not lend itself to the minute tolerances that are possible with metal parts. One 
big drawback is that wood is affected by temperature and humidity. Only careful wood 
selection and treatment combined with strict temperature and humidity controls can begin 
to regulate friction problems within the factory. And the same problems apply once the 
piano leaves the factory. Piano manufacturerers worry about insuring that pianos will 
work well in the desert and well as the rain forest. As technicians we have to understand 
friction and learn how to deal with it on the local level.   
 



Bob taught a class on friction several years ago at the annual PTG convention and was 
eager to give us a reprise along with handouts. In two of the handouts the specs for 
Steinway and Renner flanges are given. Bob also covered how to calculate friction, so 
one handout has formulas for that. Measuring downweight and upweight are needed to 
use the formula, so Bob talked about how to do that. The weights that we buy to measure 
aren't always accurate. Many technicians are familiar with the stack of weights held 
together with a bolt/screw. The supply houses sell the basic set, but each disk of the stack 
is almost always inaccurate. One of Bob's handouts showed the actual weight of each part 
of the stack. With a good accurate scale, the disks can be modified (filed) so that the 
actual weight matches what is stamped on the weight. More accurate sets of weights are 
available but can be pricey.  
 
The outline for the class shows some of the repairs that Bob demonstrated. We tried a 
number of the things shown to fix tight flanges and loose flanges. One of the significant 
demonstrations was the change in tone after a tight flange was treated to make it a little 
less tight. The looser flange had a brighter tone which proved that friction not only affects 
the feel and touch, but also the tone. 
 
 
 














