
Custom  3 Step Pulley Set for 
CS1000 Motor with 5mm Round Belt

The design goal here was to come up with a pulley set for my Taig Lathe Plan “E” layout that would enable the full range of 
speeds from 60 to 10,000 RPM while not requiring a pulley tensioner. Round polyurethane belts are sometimes used on 
sewing machines as replacements for the standard V-belts. The 5mm belting offers the advantage that it can be purchased in 
running lengths and the appropriate closed loop belt fabricated as the need arises. The fabricated length is usually a 
percentage shorter than the actual pitch length required. The belt is then stretched over the pulleys to provide the force required
to hold it in place and keep it from slipping.

The pitch diameters in this set were carefully selected such that actual required pitch length would closely match with a 170mm 
distance between the pulleys centers. The smallest 28mm diameter pitch circle is the smallest that can be practically fitted to 
the 15mm motor shaft. The other diameters in the high and low ranges were then derived from this diameter to achieve the 
0.300 and 2.243 drive ratios. Lastly a center 1:1 range was added. The pitch diameters were then carefully adjusted so that all 
three ranges have a matching pitch length with the fixed center to center distance.

"Engineering is the art of planning and forethought"
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500.0mm Belt Length
536.5mm Pitch Length
7% Tension
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Unless otherwise noted all dimesions are in milimeters [inches]
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This is a set of pulleys intended for use on a Taig
Micro Lathe driven by a CS1000 brushless DC
motor. These pulleys are designed for 5mm round
polyurethane belts. They are designed to have
150° contact area rather than the 120° found on
standard pulleys of this type.
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