Torsion Loads

	Wheels, as spinning objects, experience torsion loads.  Torsion involves a turning force.  For example, when you pedal the bike, the chain going through the gears on your rear wheel tries to make the hub turn clockwise when viewed from the drive side of the bike.  Because the hub is connected to the rim by spokes, these spokes “pull” the rim along with the hub.  Thus, a torsion load is applied to the wheel through the turning force initially applied only to the hub. 

	There are two types of spokes in a wheel laced in a standard crossing pattern.  Look at any rear wheel laced with such a tangential pattern.  Look at the spokes at the top half of the hub.  Notice that half of the spokes extend backward in the wheel, and half of the spokes extend forward in the wheel.  The spokes that extend backward are called “pulling” spokes because they “pull” the rim in the forward direction.  The spokes that extend forward are called “pushing” spokes because they “push” the rim in the forward direction.  Many wheel builders feel that the spokes should be laced into the wheel in a manner such that the pulling spokes will be “heads in”, that is, the heads of the spokes should be on the inside of the hub flange which puts the body of the spoke itself on the outside of the flange.  In that case, the pushing spokes will be the opposite, that is, “heads out”.  There is no agreement on this point, and it is probably not critically important to the strength of the wheel.  It is certainly a very minor point compared to the proper tensioning of the spokes.   For rim brake wheels, I tend to lace them so that the pulling spokes are heads in because I think that that is the “conventional wisdom” or consensus held by most wheel builders, but I know many wheel builders whose skills I respect who lace the pulling spokes heads out.  With either lacing, the maximum torsion load on a rim brake rear wheel occurs during hard peddling.  Braking places no reverse torsion load on the rear wheel because the braking force is applied at the rim.  There are no torsion loads on the front wheel of a rim brake bike at any time.

	Let’s now look at disc brake wheels and see if there are any differences.  As for accelerating, the same torsion load is exerted on the rear wheel when the cranks are turned as in the above case.  But, with disc brake wheels, a torsion load is also exerted on both wheels during braking.  This torsion load is in the reverse direction.  The disc brake quickly slows or stops the hub from turning, but the rim “wants” to keep turning as the bike’s momentum continues to propel it forward.  This stopping torsion load can be huge, and it certainly can be much greater than the load applied during acceleration.  So, the maximum torsion load experienced by disc brake wheels is during braking.  For that reason, disc wheels are often laced differently from rim brake wheels.  Here, the conventional wisdom is that the spokes that “pull” the rim forward during braking should be heads in.  I usually lace up disc brake wheels opposite to rim brake wheels for those reasons.  I lace up fixie wheels like disc brake wheels.  

	It should be obvious from the above discussion why radial lacing can be problematic for some wheels.  Radial spokes, by definition, are not tangential, so radial spokes have to twist excessively during either acceleration or disc braking before forces applied at the hub are felt at the rim.  At most, you may see radial lacing on one side of a front or rear disc brake wheel or a rear rim brake wheel.  The only wheel where you will see radial lacing on both sides is a rim brake front wheel. 

	The lacing instructions in the DVD, “Master Wheel Building”, are written to accomplish lacing as described above, one way for rim brake wheels, and a different way for disc brake wheels.  Just to repeat, though, there is no agreement among wheel builders about the validity of the above statements, so don’t conclude that an otherwise strong-looking wheel is somehow defective or imperfectly built just because the spoke heads are oriented differently.  Whatever benefit there might be to the orientations described above is certainly overwhelmed by the importance of proper and consistent spoke tension.  Wheel builders will agree on that.      

	

     

e o g
i et e

i ok e B e
!m-rda«nA ';n» Skt ke 5,(2%«“1“.»;1”-_1"”&

e oy ey oot

mi‘. “‘;‘“:“;1:;:';5'?5&‘:‘ e inn\ - .ﬁ@ﬁ%mﬁﬁéb
bl Wi e i e

ot g A ket o ki

o s g o e s . ey o bk




