10.7.25.1 Spindle Control modes – G48, G96, & G97

Two spindle speed control modes are recognized: Constant RPM and Constant surface speed (CSS).

G48: 

Program G48 S~ to limit the maximum spindle RPM during CSs mode. The S word specifies the maximum spindle speed in RPM.  

If G48 is programmed without an S word, the spindle speed is limited only by the physical maximum speed of the spindle.

Question: I’m guessing that is what this means – but I’m not sure, in any case mach does not complain about G48 w/o the S word.
G96:

Program G96 S ~ to start CSS mode with a surface speed of S feet per minute (G20 in effect) or meters per minute (G21 in effect).  The maximum spindle speed is set by the G48 preparatory command.  When using G96, ensure that X0 is the center of the spindle so that correct CSS feeds will be calculated. 

In CSS mode, the S word is interpreted to be the constant surface speed and the spindle RPM will be varied to provide the specified surface speed as the X coordinate value changes. 
It is an error if 

· S is not specified with G96

· A feed move is specified in G96 mode while the spindle it not turning. 
Question: I think this ought to be an error, but mach seems to allow it. Seems odd as it’s pretty hard to meet most CSS targets with a spindle RPM = 0.
G97:

Program G97 S~ to start Constant RPM mode. The S word value is used to set the Constant RPM mode spindle speed. 
It is an error if 

· S is not specified with G96
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