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• A countershaft with two pairs of step pulleys, as in Figures 7-4, provides 
both greater speed reduction and more speed increments than a single-belt 
drive. Single-phase 60 Hz induction motors on these lathes have a fixed 
speed of 1750 RPM, so more speed reduction is needed than on smaller 
lathes. This drive design is standard on Atlas, Myford, South Bend, 
Logan, Clausing and many other lathes with swings of 5–15 inches. Older 
lathes have flat leather belts, while newer ones use one or more V-belts. 
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Figure 7-4. Countershaft with two step pulleys and a backgear for 

small- and medium-sized lathes; backgear disengaged. 

This lathe design has a backgear, a clever arrangement of gears which, in 
addition to the speed reduction provided by the countershaft, provides low 
spindle speeds—25–50 RPM—and high torque. This enables the lathe to 
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turn large diameter work without stalling. Low spindle speeds are also 
useful when cutting threads which run up to a shoulder because a slow 
spindle speed gives the operator time to stop the carriage before running 
the tool into the shoulder. For the higher speed range, the backgear is 
disengaged and a movable steel pin on the bull gear is pushed to the left. 
This locks the bull gear to the spindle, making the spindle turn at the same 
speed as the drive pulley. Figure 7-4 shows the backgear disengaged, 
which makes the spindle-drive belt and the spindle turn at the same speed. 
This is what provides the higher speed range. 
When the moveable steel pin on the bull gear is pushed to the right, the 
pin remains inside the bull gear, and the bull gear turns independently on 
the spindle shaft. When the backgears are swung into position, as in 
Figure 7-5, the backgear is engaged and torque feeds through them, 
producing a lower spindle speed, but more torque. 
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Figure 7-5. Countershaft with two step pulleys and a backgear for 
small- and medium-sized lathes; backgear is engaged. 


