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Power Up Procedure 
 
  After the main power switch is turned on and the control powers up to the lathe 
control interface showing the MAIN menu, there should be a red error message 
‘ERROR 450: EMERGENCY STOP CONDITION’.  This is normal during power up.   
 

Make sure the [EMERGENCY STOP] button is not latched down.  Do this by 
turning [EMERGENCY STOP] button in direction of arrow that is on the button.  Next 
press the [RESET] button.  The red error message should clear.  The lathe is now in 
reset condition. 
 

Next press the [F1] HOME button.  At this time there should be a prompt 
‘PRESS CYCLE START’ and the [CYCLE START] button should be flashing.  If the 
work area is clear, press   [CYCLE START].  The control will home the cross-slide (X 
axis) first, and then the carriage (Z axis).  There will be a message box to show this.  
When the message box ‘HOMING Z AXIS’ disappears, the power up procedure is 
complete. 
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Shifting Spindle Gearbox Range and Setting Spindle Mode 
 

The procedures described on this page can only be done with 
the AUTO/MANUAL toggle switch set to AUTO. 

 
ML lathes equipped with 3 speed spindle gearbox.  

 
Controls on lathes with gearbox shift levers are not equipped to sense the 

gearshift lever position.  The operator or the part program commands the range shift.  
However: it is up to the operator to be certain that the commanded range corresponds 
with the gearbox shift lever position.  To command the control to the proper range for 
the RPM that is needed, use M41, M42, or M43 depending upon whether low, medium, 
or high range is needed.   
 
   From the MAIN menu press [F5] MDI, type in the spindle range m-code, press 
[ENTER], and then press [CYCLE START].  The CW and CCW buttons will flash, the 
chuck should rock back and forth, and the operator is prompted to move the gearshift 
lever to the corresponding lever position.  After the lever is moved, press  
[CYCLE START].  At this time, verify that the range displayed in brackets at the end of 
the line labeled spindle within the machine status box corresponds with the gearbox 
shift lever position. 
 

 
 

ML lathes equipped with 2 speed automatic shift spindle  
  

Access the MDI menu and type M41 or M42 for low or high range.  Press 
[ENTER] and then press [CYCLE START].  The lathe control will shift the speed 
change transmission automatically.  The operator does not need to move a gearshift 
lever on these lathe models.  Verify that the range displayed in brackets at the end of 
the line labeled spindle within the machine status box corresponds with the range that 
was commanded.   

 
Setting spindle mode – RPM (G97) or FPM (G96) 
 
From the MAIN menu press [F5] MDI.  Then type G97 to set spindle to RPM 

mode or type G96 to set spindle to constant surface speed (FPM) mode.  After typing a 
g-code, press [ENTER], and then press [CYCLE START].  At the end of the line 
labeled spindle in the machine status box, it will display the selected mode. 
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Accessing Manual Mode 
 

To access MANUAL MODE, the [RESET] button must be lit, the lathe must have 
been homed, and the MAIN menu must be displayed.  The top–middle section of the 
operator’s panel display (known as the history bar) shows which menu is currently 
active. 
 
   Move the AUTO/MANUAL toggle switch on the hand wheel panel down to the 
MANUAL position.  The menu path should display MAIN-MAN to indicate MANUAL 
MODE is enabled.  
 

 
 

The box on the right side of the display is known as the machine status box.  
Notice the line labeled Tool.  It displays which tool the control considers loaded into the 
tool post.   Also notice the lines labeled Feed and Spindle.  Below each of these is a line 
labeled with a percentage.  The lines labeled in percentages are the actual speed that 
the lathe will move and turn, and are adjusted by the rotary override switches (or 
override buttons) on the operator’s panel.  At the end of the line labeled spindle, there is 
a number in brackets.  This number represents the range the control considers the 
spindle gearbox to be shifted into.    

 
In order to turn on the spindle in MANUAL MODE, first make sure the spindle 

override is set to something other than 0%.  The guard around the chuck needs to be 
positioned so that the top of the chuck is not visible.  If the spindle is to be started in a 
clockwise direction, while holding down the [RESET] button press the [CW] button.  The 
[STOP] button alone will cause the spindle to stop turning. 
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Using Manual Mode 
 
 

 
 
 

 Stores the current X and Z position into program O9999 as a point. 
A teach program is always file O9999. 
 
 

 Allows access to functions that can be used as a one-shot event or taught into 
program O9999.  Turn to the section on Programmable Teach Functions for more 
details. 
 
 

 Prompts operator to ‘ENTER ANGLE FOR HANDWHEELING.’  Type an angle 
value and then press [ENTER].  This value is displayed in the field labeled angle near 
the bottom of the MAIN-MAN menu. 
 
 

 This activates ANGLE ON and the button will turn blue to indicate this function is 
enabled.  With this enabled, turning the Z hand wheel will move both axes at an angle to 
the chuck as specified by the ANGLE field.  X hand wheel is disabled. 
 
 

 Runs the teach program file O9999.  Turn to the section on Running A Teach 
Program for more details. 
 
 

 Used to set tool length offsets or include a tool change command into a teach 
program file.  Turn to the sections on Qualifying Tools for more details. 
 
 

 Prompts the operator to ‘ENTER Z POSITION’.  Only press this button if it is 
understood when to use it or a machine crash may result.  It sets the Z dimension 
for the active work coordinate and affects all tool Z length offsets equally.  It is generally 
used to qualify the Z position of tool #1 or to re-qualify tool Z length offsets after loading 
new material into the chuck between parts. 



6 

 
Qualifying X tool length offsets for a turning tool 
  
X length offsets need to be set by the operator for every tool.  X length offsets are what 

 the lathe control uses to relate the XTOOL position to the material. 
 
NOTE: This procedure is not explicit to all lathe controls.  It is typical for most.  
Be certain to read all control prompts carefully to avoid a machine crash. 
 
1. Be certain that the range displayed in the machine status window matches the range 

that the gearbox is shifted into.  Use the range that allows 1000 rpm. 
 
2. Starting at the MAIN menu, be certain the AUTO/MANUAL toggle switch on the hand 

wheel panel is set to MANUAL.  Adjust the feedrate and spindle overrides to 
100%. 

 
3. Press [F9] TOOL.  Look at the machine status window for the active tool number.  If 

the lathe is equipped with a tool turret, be sure the turret face has clearance to 
rotate.  It may be necessary to move the cross-slide away from the spindle 
centerline.  Press [F5] T## until tool T01(01) displays as active.  Load tool #1 into 
the tool post or turret. 

 

 
 
4. Load material into the spindle chuck.  
 
5. Close the chuck guard.  Shut the enclosure doors.  Press [FEEDHOLD] and then 
  press [CYCLE START] to clear the feedhold condition in case it is active.  The 
 feedhold button will be lit if the lathe is in feedhold.   
 
6. Press and hold the [RESET] button and then press the [CW] button to turn the 

spindle on in a clockwise direction. 
 
7. Using the hand wheels, move the tool just until it touches the material outer diameter. 
   Using the Z hand wheel, make a turning pass along the material for a few inches. 
   Continue making turning passes until the material is round and true.  After the 
  last turning pass, do not move the X-axis.  Do not touch the X hand wheel. 
  Use the Z hand wheel to move the tool out of the way if necessary. 

 
8. Press the [STOP] button.  If necessary, press and hold the [SETUP] button to open 
  the enclosure door.  Using a caliper or micrometer, measure the material 
  diameter.  Press the [F6] XTOOL button.  The operator will be prompted ‘ENTER 
  X POSITION.  Type in the measured diameter and press [ENTER]. 
 
9. The XTOOL position is now set for tool #1.  To set the next tool, repeat this 
 procedure from step 3 and skipping over step 4. 
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Qualifying Z tool length offsets for a turning tool 
 
Z length offsets need to be set by the operator for every tool.  Z length offsets are what 

the lathe control uses to relate the ZTOOL position to the material. 
 
NOTE: This procedure is not explicit to all lathe controls.  It is typical for most.  
Be certain to read all control prompts carefully to avoid a machine crash. 
 
1. Be certain that the range displayed in the machine status window matches the range 

that the gearbox is shifted into.  Use the range that allows 1000 rpm. 
 
2. Starting at the MAIN menu, be certain the AUTO/MANUAL toggle switch on the 
  remote hand wheel panel is set to MANUAL.  Adjust the feedrate and spindle 
  overrides to 100%. 
 
3. Press [F9] TOOL.  Look at the machine status window for the active tool number.  If 
  the lathe is equipped with a tool turret, be sure the turret face has clearance to 

rotate.  It may be necessary to move the cross-slide away from the spindle 
centerline.  Press [F5] T## until T01(01) displays as active.  Then press [ESC]. 
Load tool #1 into the tool post or turret.  Do not press [ESC] when setting any 
tool other than tool #1. 

 

 
 
4. Load material into the spindle chuck. 
 
5. Close the chuck guard.  Shut the enclosure doors.  Press [FEEDHOLD] and then  

press [CYCLE START] to clear the feedhold condition in case it is active.  The 
feedhold button will be lit if the lathe is in feedhold. 

 
6. Press and hold the [RESET] button and then press the [CW] button to turn the 

spindle on in a clockwise direction. 
 
7. Using the hand wheels, move the tool until it touches the material face.  Using the X  

hand wheel, make a facing pass to the center of the material.  After the last 
facing pass, do not move the Z-axis.  Do not touch the Z hand wheel.  When 
setting any tool other than tool #1, do not make a facing pass.  Instead, simply 
touch the tool to the end of the material that has already been faced off. 

 

 
 
8. Press the [F10] G54-Z button only if setting tool #1.  The operator will be prompted 

‘ENTER Z POSITION’.  Type in the dimension that the face of the material is to 
be specified as.  Then press [ENTER].  Typically, this surface would be defined 
as 0.  For tools other than tool #1, use the [F9] TOOL button and then press  
[F7] ZTOOL.  DO NOT USE G54-Z FOR ANY TOOL OTHER THAN TOOL #1.  
Only use [F10] G54 Z for tool #1 or a machine crash may result. 

 
9. The Z LENGTH offset position is now set for tool #1.  To set the next tool, repeat 
 this procedure from step 3 skipping over step 4.  Do not repeat this procedure 
 unless step 8 is fully understood. 
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Programmable Teach Functions 
 

After pressing , the display should look as pictured below. 
 

  
 

Press the button that corresponds with the function to be used.  They may either 
be ran as a ‘one shot’ event or taught into a teach program. 
 

If being used as a ‘one shot’ event, first be sure that the X and Z axes are at their 
start position.  Most events do not include a start position field.  Generally, they only 
have fields for specifying end points and dimensions.  The start point is wherever the X 
and Z axes are positioned.   
 

Any text in red is a required field and must be filled in order to process the event.  
After filling in any other necessary information, press [F1] START.  The control will 
process the information and prompt the operator to press [CYCLE START].  Pressing 
[CYCLE START] will run the event.  Pressing [F1] TEACH will include that event into 
program O9999. 
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Teach Functions Example 1 – Straight Turning 
 
 Most teach events do not provide for start point dimensions.  When an event 
does not, the start point will be the previous teach dimension or wherever the axes are 
positioned when the event is executed. 
 

After pressing , the display should look similar as pictured below. 
 

 
 
 Using this event, the control will calculate roughing passes from the current axes 
position down to the X end diameter.  Any text in red is a required field and must be 
filled in order to process this event. 
 
X end diameter Measured diameter after last roughing pass. 
 
Z endpoint  Z dimension at which roughing passes stop.  If the face of 
     the material has been defined as 0.0, then this value must 

 be negative. 
 
corner radius  Includes a round between the geometry specified on this 
    event and the next. 
 
depth per pass Defines how deep into the material the tool is moved with 
    roughing pass.  
 
Z clearance  Distance between tool tip and material after tool is retracted 
    from material to prepare for next roughing pass.  
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Teach Functions Example 2 – Arc 
 

Most teach events do not provide for start point dimensions.  When an event 
does not, the start point will be the previous teach dimension or wherever the axes are 
positioned when the event is executed. 
 

After pressing , the display should look similar to as pictured below. 
 

 
 
 Using this event, the control will generate arc geometry starting from the current 
axes position.  It will not calculate roughing passes from the current axes position to the 
end point or end diameter.  The arc event is a finish type event, not a roughing type 
event.  The operator must insure that the specified arc dimensions will work with and 
are relative to the current axes position or last teach dimension.  If not, the arc function 
will fail.  A typical error message is ‘ERROR 505: RADIUS TOO SMALL TO SPAN 
GIVEN POINTS.’ 
 
radius type  This is a toggle field.  Press [F3] TOGGLE to select between 
     concave or convex arc. 
 
radius   The arc radius 
 
X end diameter  Measured diameter at the end of arc geometry. 
 
Z end point  Z dimension that arc stops at.  If the face of the material 
    has been defined as 0.0, then this value must be negative. 
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Running A Teach Program 
 

After pressing , the control will graphically verify program O9999 and then 
prompt for the [CYCLE START] button.  Adjust the feedrate and spindle override 
switches before pressing [CYCLE START].  The spindle must be started manually by 
holding down the [RESET] button and then pressing either [CW] or [CCW] button.  The 
feedrate mode when running program O9999 is always inches per revolution (IPR). 
 

 
 

 Runs teach program from the beginning by pressing [CYCLE START].  After 
the lathe starts running the program, the [ESC] button may be used to halt the program. 
 

 Prompts operator ‘INPUT: ENTER THE SEQUENCE NUMBER AT WHICH 
YOU WANT PROGRAM TO START FROM’.  There will be a field near the bottom of 
the display labeled ‘SEQUENCE NUMBER’.  Type the sequence number the program is 
to start from and press [ENTER].  At this point, be sure the control prompts that it 
located the sequence number you selected before pressing [CYCLE START]. 
 

 Prompts operator ‘INPUT: ENTER TOOL CALL NUMBER AT WHICH YOU 
WANT PROGRAM TO START FROM’.  There will be a field near the bottom of the 
display labeled ‘TOOL NUMBER’.  Type the tool number the program is to start from 
and press [ENTER].  At this point, be sure the control prompts that it located the 
tool number you selected before pressing [CYCLE START]. 
 

 Allows the Z hand wheel to function as a ‘dead man switch’.  The feedrate is 
controlled by the rate the hand wheel is cranked.  The control will move forward 
through the program regardless of which direction the hand wheel is turned. 
DO NOT attempt to back the program up if an obstacle is encountered. 
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Power Down Procedure 
 
1. Move the carriage (Z axis) toward the chuck.  Doing this will save time when homing 

the machine after the next time the lathe power is turned on.  This is necessary 
because the home switch for the Z axis is not at the end of its travel.  It is in the 
middle.   

 
2. Press the [ESC] button until the MAIN-MAN menu is shown in the history bar at the 

top-middle of the display. 
 
3. Move the AUTO/MANUAL toggle switch to AUTO.  The MAIN menu should now be 

displayed. 
 
4. Press the [EMERGENCY STOP] button. 
 
5. Turn off the main power to the lathe. 



 

 

 


