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G01 Y2.25 (Linear move) ;
G03 Y0.5 R0.875 (CCW arc) ;
G01 X5. (Linear move) ;
G03 Y2.25 R0.875 (CCW arc) ;
G01 Y5.25 (Linear move) ;
G03 Y7. R0.875 (CCW arc) ;
G01 X3.25 (Close pocket geometry) ;
M99 (Exit to Main Program) ;
%

Square Pocket

F7.40: G150 General Purpose Pocket Milling: 0.500 diameter endmill.

5.0 x 5.0 x 0.500 DP. Square Pocket

Main Program

%
O61503 (G150 SQUARE POCKET MILLING) ;
(G54 X0 Y0 is at the center of the part) ;
(Z0 is on top of the part) ;
(T1 is a .5" endmill) ;
(BEGIN PREPARATION BLOCKS) ;
T1 M06 (Select tool 1) ;
G00 G90 G40 G49 G54 (Safe startup) ;
G00 G54 X0 Y1.5 (Rapid to 1st position) ;
S1000 M03 (Spindle on CW) ;
G43 H01 Z1.0 (Activate tool offset 1) ;
M08(Coolant on) ;
(BEGIN CUTTING BLOCKS) ;
G01 Z0.1 F10. (Feed right above the surface) ;

X0, Y0

1, 62

3 4

5

5

5

X0, Y1.5



G-codes 

355

G150 P61504 Z-0.5 Q0.25 R0.01 J0.3 K0.01 G41 D01 F10. ;
(Pocket Mill sequence, call pocket subprogram) ;
(Cutter comp on) ;
(0.01” finish pass K on sides) ;
G40 G01 X0. Y1.5 (Cutter comp off) ;
(BEGIN COMPLETION BLOCKS) ;
G00 Z0.1 M09 (Rapid retract,Coolant off) ;
G53 G49 Z0 M05 (Z home, Spindle off) ;
G53 Y0 (Y home) ;
M30 (End program) ;
%

Subprogram

%
O61505 (G150 INCREMENTAL SQUARE POCKET MILLING SUBPROGRAM) ;
(Subprogram for pocket in O61503) ;
(Must have a feedrate in G150) ;
G91 G01 Y0.5 (Linear move to position 1) ;
X-2.5 (Linear move to position 2) ;
Y-5. (Linear move to position 3) ;
X5. (Linear move to position 4) ;
Y5. (Linear move to position 5) ;
X-2.5 (Linear move to position 6, Close Pocket Loop) ;
G90 (Turn off incremental mode, Turn on absolute) ;
M99 (Exit to Main Program) ;
%

Absolute and Incremental examples of a subprogram called up by the P####
command in the G150 line:

Absolute Subprogram

%
O61504 (G150 ABSOLUTE SQUARE POCKET MILLING SUBPROGRAM) ;
(Subprogram for pocket in O61503) ;
(Must have a feedrate in G150) ;
G90 G01 Y2.5 (Linear move to position 1) ;
X-2.5 (Linear move to position 2) ;
Y-2.5 (Linear move to position 3) ;
X2.5 (Linear move to position 4) ;
Y2.5 (Linear move to position 5) ;
X0. (Linear move to position 6, Close Pocket Loop) ;
M99 (Exit to Main Program) ;
%
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Incremental Subprogram

%
O61505 (G150 INCREMENTAL SQUARE POCKET MILLING SUBPROGRAM) ;
(Subprogram for pocket in O61503) ;
(Must have a feedrate in G150) ;
G91 G01 Y0.5 (Linear move to position 1) ;
X-2.5 (Linear move to position 2) ;
Y-5. (Linear move to position 3) ;
X5. (Linear move to position 4) ;
Y5. (Linear move to position 5) ;
X-2.5 (Linear move to position 6, Close Pocket Loop) ;
G90 (Turn off incremental mode, Turn on absolute) ;
M99 (Exit to Main Program) ;
%

Square Island

F7.41: G150 Pocket Milling Square Island: 0.500 diameter endmill.

5.0 x 5.0 x 0.500 DP. Square Pocket with Square Island

Main Program

%
O61506 (G150 SQUARE ISLAND POCKET MILLING) ;
(G54 X0 Y0 is at the bottom-left) ;
(Z0 is on top of the part) ;
(T1 is a .5" endmill) ;
(BEGIN PREPARATION BLOCKS) ;
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T1 M06 (Select tool 1) ;
G00 G90 G40 G49 G54 (Safe startup) ;
G00 G54 X2. Y2. (Rapid to 1st position) ;
S1000 M03 (Spindle on CW) ;
G43 H01 Z1.0(Activate tool offset 1) ;
M08(Coolant on) ;
(BEGIN CUTTING BLOCKS) ;
G01 Z0.01 F30. (Feed right above the surface) ;
G150 P61507 X2. Y2. Z-0.5 Q0.5 R0.01 I0.3 K0.01 G41 D01 F10. ;
(Pocket mill sequence, call pocket subprogram) ;
(Cutter comp off) ;
(0.01” finish pass K on sides) ;
G40 G01 X2.Y2. (Cutter comp off) ;
(BEGIN COMPLETION BLOCKS) ;
G00 Z0.1 M09 (Rapid retract, Coolant off) ;
G53 G49 Z0 M05 (Z home, Spindle) ;
G53 Y0 (Y home) ;
M30 (End program) ;
%

Subprogram

%
O61507 (G150 SQUARE ISLAND POCKET MILLING SUBPROGRAM) ;
(Subprogram for pocket in O61503) ;
(Must have a feedrate in G150) ;
G01 Y1. (Linear move to position 1) ;
X6. (Linear move to position 2) ;
Y6. (Linear move to position 3) ;
X1. (Linear move to position 4) ;
Y3.2 (Linear move to position 5) ;
X2.75 (Linear move to position 6) ;
Y4.25 (Linear move to position 7) ;
X4.25 (Linear move to position 8) ;
Y2.75 (Linear move to position 9) ;
X2.75 (Linear move to position 10) ;
Y3.8 (Linear move to position 11) ;
X1. (Linear move to position 12) ;
Y1. (Linear move to position 13) ;
X2. (Linear move to position 14, Close Pocket Loop) ;
M99 (Exit to Main Program) ;
%

Round Island
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F7.42: G150 Pocket Milling Round Island: 0.500 diameter endmill.

5.0 x 5.0 x 0.500 DP. Square Pocket with Round Island

Main Program

%
O61508 (G150 SQ POCKET W/ ROUND ISLAND MILLING) ;
(G54 X0 Y0 is at the bottom-left) ;
(Z0 is on top of the part) ;
(T1 is a .5" endmill) ;
(BEGIN PREPARATION BLOCKS) ;
T1 M06 (Select tool 1) ;
G00 G90 G40 G49 G54 (Safe startup) ;
G00 G54 X2. Y2. (Rapid to 1st position) ;
S1000 M03 (Spindle on CW) ;
G43 H01 Z1.0 M08 (Activate tool offset 1) ;
(Coolant on) ;
(BEGIN CUTTING BLOCKS) ;
G01 Z0.01 F30. (Feed right above the surface) ;
G150 P61509 X2. Y2. Z-0.5 Q0.5 R0.01 J0.3 K0.01 G41 D01 F10. ;
(Pocket mill sequence, call pocket subprogram) ;
(Cutter comp on) ;
(0.01” finish pass K on sides) ;
G40 G01 X2.Y2. (Cutter comp off) ;
(BEGIN COMPLETION BLOCKS) ;
G00 Z0.1 M09 (Rapid retract, Coolant off) ;
G53 G49 Z0 M05 (Z home, Spindle off) ;
G53 Y0 (Y home) ;
M30 (End program) ;
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%

Subprogram

%
O61509 (G150 SQ POCKET W/ ROUND ISLAND MILLING SUBPROGRAM) ;
(Subprogram for pocket in O61503) ;
(Must have a feedrate in G150) ;
G01 Y1. (Linear move to position 1) ;
X6. (Linear move to position 2) ;
Y6. (Linear move to position 3) ;
X1. (Linear move to position 4) ;
Y3.5 (Linear move to position 5) ;
X2.5 (Linear move to position 6) ;
G02 I1. (CW circle along X axis at position 7) ;
G02 X3.5 Y4.5 R1. (CW arc to position 8) ;
G01 Y6. (Linear move to position 9) ;
X1. (Linear move to position 10) ;
Y1. (Linear move to position 11) ;
X2. (Linear move to position 12, Close Pocket Loop) ;
M99 (Exit to Main Program) ;
%

G154 Select Work Coordinates P1-P99 (Group 12)
This feature provides 99 additional work offsets. G154 with a P value from 1 to 99 activates
additional work offsets. For example G154 P10 selects work offset 10 from the list of
additional work offsets.

NOTE: G110 to G129 refer to the same work offsets as G154 P1 through P20;
they can be selected by using either method.

When a G154 work offset is active, the heading in the upper right work offset will show the
G154 P value.

NOTE: The P values are modal. This means if you are in the middle of a
canned cycle and a G04 Pnn or an M97 Pnn is used the P value will
be used for the dwell / subprogram as well as the canned cycle.

G154 work offsets format
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#14001-#14006 G154 P1 (also #7001-#7006 and G110)

#14021-#14026 G154 P2 (also #7021-#7026 and G111)

#14041-#14046 G154 P3 (also #7041-#7046 and G112)

#14061-#14066 G154 P4 (also #7061-#7066 and G113)

#14081-#14086 G154 P5 (also #7081-#7086 and G114)

#14101-#14106 G154 P6 (also #7101-#7106 and G115)

#14121-#14126 G154 P7 (also #7121-#7126 and G116)

#14141-#14146 G154 P8 (also #7141-#7146 and G117)

#14161-#14166 G154 P9 (also #7161-#7166 and G118)

#14181-#14186 G154 P10 (also #7181-#7186 and G119)

#14201-#14206 G154 P11 (also #7201-#7206 and G120)

#14221-#14221 G154 P12 (also #7221-#7226 and G121)

#14241-#14246 G154 P13 (also #7241-#7246 and G122)

#14261-#14266 G154 P14 (also #7261-#7266 and G123)

#14281-#14286 G154 P15 (also #7281-#7286 and G124)

#14301-#14306 G154 P16 (also #7301-#7306 and G125)

#14321-#14326 G154 P17 (also #7321-#7326 and G126)

#14341-#14346 G154 P18 (also #7341-#7346 and G127)

#14361-#14366 G154 P19 (also #7361-#7366 and G128)

#14381-#14386 G154 P20 (also #7381-#7386 and G129)

#14401-#14406 G154 P21

#14421-#14426 G154 P22

#14441-#14446 G154 P23

#14461-#14466 G154 P24

#14481-#14486 G154 P25

#14501-#14506 G154 P26

#14521-#14526 G154 P27

#14541-#14546 G154 P28
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#14561-#14566 G154 P29

#14581-#14586 G154 P30

#14781-#14786 G154 P40

#14981-#14986 G154 P50

#15181-#15186 G154 P60

#15381-#15386 G154 P70

#15581-#15586 G154 P80

#15781-#15786 G154 P90

#15881-#15886 G154 P95

#15901-#15906 G154 P96

#15921-#15926 G154 P97

#15941-#15946 G154 P98

#15961-#15966 G154 P99

G174 CCW / G184 CW Non-Vertical Rigid Tap (Group 00)
F - Feedrate
X - X position at bottom of hole
Y - Y position at bottom of hole
Z - Z position at bottom of hole
*S - Spindle Speed

* indicates optional

A specific X, Y, Z, A, B position must be programmed before the canned cycle is
commanded. This position is used as the Start position.

This G code is used to perform rigid tapping for non-vertical holes. It may be used with a
right-angle head to perform rigid tapping in the X or Y Axis on a three-axis mill, or to perform
rigid tapping along an arbitrary angle with a five-axis mill. The ratio between the feedrate
and spindle speed must be precisely the thread pitch being cut.

It is not necessary to start the spindle before this canned cycle; the control does this
automatically.
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G187 Accuracy Control (Group 00)
G187 is an accuracy command that can set and control both the smoothness and max
corner rounding value when cutting a part. The format for using G187 is G187 Pn Ennnn.

P - Controls the smoothness level, P1(rough), P2(medium), or P3(finish). Temporarily 
overrides Setting 191.

E - Sets the max corner rounding value. Temporarily overrides Setting 85.

Setting 191 sets the default smoothness to the user specified ROUGH, MEDIUM, or FINISH
when G187 is not active. The Medium setting is the factory default setting.

NOTE: Changing Setting 85 to a low value may make the machine operate as
if it is in exact stop mode.

NOTE: Changing setting 191 to FINISH will take longer to machine a part.
Use this setting only when needed for the best finish.

G187 Pm Ennnn sets both the smoothness and max corner rounding value. G187 Pm sets
the smoothness but leaves max corner rounding value at its current value. G187 Ennnn
sets the max corner rounding but leaves smoothness at its current value. G187 by itself
cancels the E value and sets smoothness to the default smoothness specified by Setting
191. G187 will be canceled whenever [RESET] is pressed, M30 or M02 is executed, the end
of program is reached, or [EMERGENCY STOP] is pressed.

G234 - Tool Center Point Control (TCPC) (Group 08)
G234 Tool Center Point Control (TCPC) is a software feature in the Haas CNC control that
allows a machine to correctly run a contouring 4- or 5-axis program when the workpiece is
not located in the exact location specified by a CAM-generated program. This eliminates
the need to repost a program from the CAM system when the programmed and the actual
workpiece locations are different.

The Haas CNC control combines the known centers of rotation for the rotary table (MRZP)
and the location of the workpiece (e.g., active work offset G54) into a coordinate system.
TCPC makes sure that this coordinate system remains fixed relative to the table; when the
rotary axes rotate, the linear coordinate system rotates with them. Like any other work
setup, the workpiece must have a work offset applied to it. This tells the Haas CNC control
where the workpiece is located on the machine table.

The conceptual example and illustrations in this section represent a line segment from a
full 4- or 5-axis program.
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NOTE: For clarity, the illustrations in this section do not depict workholding.
Also, as conceptual, representative drawings, they are not to scale
and may not depict the exact axis motion described in the text.

The straight line edge highlighted in Figure F7.43 is defined by point (X0, Y0, Z0) and point
(X0, Y-1., Z0). Movement along the Y Axis is all that is required for the machine to create
this edge. The location of the workpiece is defined by work offset G54.

F7.43: Location of Workpiece Defined by G54

In Figure F7.44, the B and C Axes have been rotated 15 degrees each. To create the same
edge, the machine needs to make an interpolated move with the X, Y, and Z Axes. Without
TCPC, you would need to repost the CAM program for the machine to correctly create this
edge.

X

Y

Z

X0, Y0, Z0
(G54)

X0, Y-1., Z0
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F7.44: G234 (TCPC) Off and the B and C Axes Rotated

TCPC is invoked in Figure F7.45. The Haas CNC control knows the centers of rotation for
the rotary table (MRZP), and the location of the workpiece (active work offset G54). This
data is used to produce the desired machine motion from the original CAM-generated
program. The machine follows an interpolated X-Y-Z path to create this edge, even though
the program simply commands a single-axis move along the Y Axis.

F7.45: G234 (TCPC) On and the B and C Axes Rotated

G234 Program Example

%O00003 (TCPC SAMPLE)
G20
G00 G17 G40 G80 G90 G94 G98

X0, Y0, Z0

X0, Y-1., Z0
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G53 Z0.
T1 M06
G00 G90 G54 B47.137 C116.354 (POSITION ROTARY AXES)
G00 G90 X-0.9762 Y1.9704 S10000 M03 (POSITION LINEAR AXES)
G234 H01 Z1.0907 (TCPC ON WITH LENGTH OFFSET 1, APPROACH IN 
Z-AXIS)
G01 X-0.5688 Y1.1481 Z0.2391 F40.
X-0.4386 Y0.8854 Z-0.033
X-0.3085 Y0.6227 Z-0.3051
X-0.307 Y0.6189 Z-0.3009 B46.784 C116.382
X-0.3055 Y0.6152 Z-0.2966 B46.43 C116.411
X-0.304 Y0.6114 Z-0.2924 B46.076 C116.44
X-0.6202 Y0.5827 Z-0.5321 B63.846 C136.786
X-0.6194 Y0.5798 Z-0.5271 B63.504 C136.891
X-0.8807 Y0.8245 Z-0.3486
X-1.1421 Y1.0691 Z-0.1701
X-1.9601 Y1.8348 Z0.3884
G49 (TCPC OFF)
G00 G53 Z0.
G53 B0. C0.
G53 Y0.
M30%

G234 Programmer’s Notes

These key presses and program codes cancel G234:

• [EMERGENCY STOP]
• [RESET]
• [HANDLE JOG]
• [LIST PROGRAM]
• M02 – Program End
• M30 – Program End and Reset
• G43 – Tool Length Compensation +
• G44 – Tool Length Compensation -
• G49 – G43 / G44 / G143 Cancel

These codes will NOT cancel G234:

• M00 – Program Stop
• M01 – Optional Stop

These key presses and program codes impact G234:

• G234 invokes TCPC and cancels G43.
• When using tool length compensation, either G43 or G234 must be active. G43 and

G234 cannot be active at the same time.
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• G234 cancels the previous H-code. An H-code must therefore be placed on the same
block as G234.

• G234 cannot be used at the same time as G254 (DWO).

These codes ignore 234:

• G28 – Return to Machine Zero Through Optional Reference Point
• G29 – Move to Location Thru G29 Reference Point
• G53 – Non-Modal Machine Coordinate Selection
• M06 – Tool Change

Invoking G234 (TCPC) rotates the work envelope. If the position is close to the travel limits,
the rotation can put the current work position outside of travel limits and cause an over
travel alarm. To solve this, command the machine to the center of the work offset (or near
the center of the table on a UMC), and then invoke G234 (TCPC).

G234 (TCPC) is intended for simultaneous 4- and 5-axis contouring programs. An active
work offset (G54, G55, etc.) is required to use G234.

G253 Orient Spindle Normal To Feature Coordinate System (Group 00)
G253 is a 5 axis G-Code used to orient the spindle normal the feature coordinate system.
This code can only be used while G268 is active.

%
O00005 (G268 WITH G81 DRILL CANNED CYCLE)(COMMAND ANGLE WITH 
IJK BEFORE MOVING TO OFFSET)
T1 M06 (TOOL CHANGE)
G54 G00 G40 G80 G17 G90 (GENERAL SAFE STARTUP LINE)
X0 Y0 S1500 M03 (INITIAL XYZ LOCATION)
G43 Z06. H01 (ENACT TOOL LENGTH COMP.)
G268 X2. Y2. Z0 I0 J30. K45. Q123 (SET TILTED PLANE)
G253 (MOVE SPINDLE PERPENDICULAR TO TILTED PLANE)
G00 X0 Y0 Z.5 (MOVE TO START LOCATION)
G81 G98 R0.1 Z-1. F75.
G80
G269 (CANCEL TILTED PLANE)
G00 G53 Z0 M05
G53 B0 C0
G53 X0 Y0
M30
%
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G254 - Dynamic Work Offset (DWO) (Group 23)
G254 Dynamic Work Offset (DWO) is similar to TCPC, except that it is designed for use
with 3+1 or 3+2 positioning, not for simultaneous 4- or 5-axis machining. If the program
does not make use of the tilt and rotary Axes, there is no need to use DWO.

CAUTION: The B-Axis value of the work offset you use with G254 MUST be zero.

With DWO, you no longer need to set the workpiece in the exact position as programmed
in the CAM system. DWO applies the appropriate offsets to account for the differences
between the programmed workpiece location and the actual workpiece location. This
eliminates the need to repost a program from the CAM system when the programmed and
actual workpiece locations are different.

The control knows the centers of rotation for the rotary table (MRZP) and the location of the
workpiece (active work offset). This data is used to produce the desired machine motion
from the original CAM-generated program. Therefore, it is recommended that G254 be
invoked after the desired work offset is commanded, and after any rotational command to
position the 4th and 5th axes.

After G254 is invoked, you must specify an X, Y, and Z Axis position before a cutting
command, even if it recalls the current position. The program should specify the X- and Y
Axis position in one block and the Z Axis in a separate block.

CAUTION: Before rotary motion, use a G53 Non-Modal Machine Coordinate
motion command to safely retract the tool from the workpiece and
allow clearance for the rotary motion. After the rotary motion finishes,
specify an X-, Y-, and Z-Axis position before a cutting command, even
if it recalls the current position. The program should specify the X- and
Y-Axis position in one block and the Z-Axis position in a separate
block.

CAUTION: Be sure to cancel G254 with G255 when your program does
simultaneous 4- or 5-axis machining.

NOTE: For clarity, the illustrations in this section do not depict workholding.

The block in the figure below was programmed in the CAM system with the top center hole
located at the center of the pallet and defined as X0, Y0, Z0.
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F7.46: Original Programmed Position

In the figure below, the actual workpiece is not located in this programmed position. The
center of the workpiece is actually located at X3, Y-2, Z0, and is defined as G54.

F7.47: Center at G54, DWO Off

DWO is invoked in the figure below. The control knows the centers of rotation for the rotary
table (MRZP), and the location of the workpiece (active work offset G54). The control uses
this data to apply the appropriate offset adjustments to make sure that the proper toolpath
is applied to the workpiece, as intended by the CAM-generated program. This eliminates
the need to repost a program from the CAM system when the programmed and actual
workpiece locations are different.

X0, Y0, Z0

X3, Y-2, Z0
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F7.48: Center with DWO On

G254 Program Example

%
O00004 (DWO SAMPLE) ;
G20 ;
G00 G17 G40 G80 G90 G94 G98 ;
G53 Z0. ;
T1 M06 ;
G00 G90 G54 X0. Y0. B0. C0. (G54 is the active work offset 
for) ;
(the actual workpiece location) ;
S1000 M03 ;
G43 H01 Z1. (Start position 1.0 above face of part Z0.) ;
G01 Z-1.0 F20. (Feed into part 1.0) ;
G00 G53 Z0. (Retract Z with G53) ;
B90. C0. (ROTARY POSITIONING) ;
G254 (INVOKE DWO) ;
X1. Y0. (X and Y position command) ;
Z2. (Start position 1.0 above face of part Z1.0) ;
G01 Z0. F20. (Feed into part 1.0 ) ;
G00 G53 Z0. (Retract Z with G53) ;
B90. C-90. (ROTARY POSITIONING) ;
X1. Y0. (X and Y position command) ;
Z2. (Start position 1.0 above face of part Z1.0) ;
G01 Z0. F20. (Feed into part 1.0 ) ;
G255 (CANCEL DWO) ;
B0. C0. ;
M30 ;
%

X0, Y0, Z0
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G254 Programmer’s Notes

These key presses and program codes will cancel G254:

• [EMERGENCY STOP]
• [RESET]
• [HANDLE JOG]
• [LIST PROGRAM]
• G255 – Cancel DWO
• M02 – Program End
• M30 – Program End and Reset

These codes will NOT cancel G254:

• M00 – Program Stop
• M01 – Optional Stop

Some codes ignore G254. These codes will not apply rotational deltas:

• *G28 – Return to Machine Zero Through Optional Reference Point
• *G29 – Move to Location Through G29 Reference Point
• G53 – Non-Modal Machine Coordinate Selection
• M06– Tool Change

*It is strongly recommended that you not use G28 or G29 while G254 is active, nor when
the B and C Axes are not at zero.

1. G254 (DWO) is intended for 3+1 and 3+2 machining, where the B and C Axes are 
used to position only.

2. An active work offset (G54, G55, etc.) must be applied before G254 is commanded.
3. All rotary motion must be complete before G254 is commanded.
4. After G254 is invoked, you must specify an X-, Y-, and Z-Axis position prior to any 

cutting command, even if it recalls the current position. It is recommended to specify 
the X and Y Axes in one block, and the Z Axis in a separate block.

5. Cancel G254 with G255 immediately after use and before ANY rotary motion.
6. Cancel G254 with G255any time simultaneous 4- or 5-axis machining is performed.
7. Cancel G254 with G255 and retract the cutting tool to a safe location before the 

workpiece is repositioned.

G255 Cancel Dynamic Work Offset (DWO) (Group 23)
G255 cancels G254 Dynamic Work Offset (DWO).
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G266 Visible Axes Linear Rapid %Motion (Group 00)
E - Rapid rate.
P - Axis parameter number. Example P1 = X, P2 = Y, P3 = Z.
I - Machine coordinate position command.

The below example commands the X-axis to move to X-1. at 10% rapid rate.

%
G266 E10 P1 I-1
%

G268 / G269 Feature Coordinate System (Group 02)

X - Feature coordinate system origin X coordinate in the WCS.
Y - Feature coordinate system origin Y coordinate in the WCS.
Z - Feature coordinate system origin Z coordinate in the WCS.
*I - Rotation of feature coordinate system about working coordinate system X axis.
*J - Rotation of feature coordinate system about working coordinate system Y axis.
*K - Rotation of feature coordinate system about working coordinate system Z axis.
*Q - Qnnn is used to define the order in which the I,J,K rotations will be applied. The default 

value used if Q is omitted, Q321 rotates about Z, then Y, then X. Q123 rotates about X, 
then Y, then Z.

* indicates optional



Introduction 

372

F7.49: G268 Feature Coordinate System

G268 is a 5 axis G-Code used to define a tilted feature coordinate system relative to the
working coordinate system. Canned cycles and G-codes work normally within the feature
coordinate system. Before activating G268, G43 Tool Length Compensation, must be
activated. However, the transformation from the working coordinate system to the feature
coordinate system is performed independently from the tool length offset. Calling G268 only
establishes the feature coordinate system. It does not cause motion in any axis. After
calling G268 the current position of the spindle must be recalled. G269 is used to cancel
G268 and revert back the WCS.

There are two ways to define a feature coordinate system using G268. The first is to
command the B and C axis to the desired angle and specify only the feature coordinate
system origin using G268. The feature coordinate system plane will be the plane normal to
the spindle axis at the moment G268 is called.

%
O00001 (G268 WITH G81 DRILL CANNED CYCLE)(ANGLE FROM SPINDLE 
POSITION)
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T1 M06 (TOOL CHANGE)
G54 G00 G40 G80 G17 G90 (GENERAL SAFE STARTUP LINE)
X0 Y0 S1500 M03 (INITIAL XYZ LOCATION)
G00 B30. C45. (SET SPINDLE ANGLE)
G43 Z6. H01 (ENACT TOOL LENGTH COMP.)
G268 X2. Y2. Z0 (SET TILTED PLANE)
G00 X0 Y0 Z.5 (RECALL POSITION)
G81 G98 R0.1 Z-1. F75.
G80
G269 (CANCEL TILTED PLANE)
G00 G53 Z0 M05
G53 B0 C0
G53 X0 Y0
M30
%

The second way to define a feature coordinate system using G268 is to use the optional I,
J, K, and Q address codes to specify rotation angles relative to the WCS and rotation order.
By using this method, a feature coordinate system that is not normal to the spindle axis may
be defined.

%
O00002 (G268 WITH G81 DRILL CANNED CYCLE)(COMMAND ANGLE WITH 
IJK & Q)
T1 M06 (TOOL CHANGE)
G54 G00 G40 G80 G17 G90 (GENERAL SAFE STARTUP LINE)
X0 Y0 S1500 M03 (INITIAL XYZ LOCATION)
G00 B30. C45. (SET SPINDLE ANGLE)
G43 Z06. H01 (ENACT TOOL LENGTH COMP.)
G268 X2. Y2. Z0 I0 J30. K45. Q123 (SET TILTED PLANE)
G00 X0 Y0 Z.5(RECALL POSITION)
G81 G98 R0.1 Z-1. F75.
G80
G269 (CANCEL TILTED PLANE)
G00 G53 Z0 M05
G53 B0 C0
G53 X0 Y0
M30
%
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More Information Online
For updated and supplemental information, including tips, tricks, maintenance procedures,
and more, visit the Haas Service page at www.HaasCNC.com. You can also scan the code
below with your mobile device to go directly to the Haas Service page:
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Chapter 8: M-codes
8.1 Introduction

This chapter gives detailed descriptions of the M-codes that you use to program your
machine.

8.1.1 List of M-codes
This chapter gives detailed descriptions of the M-codes that you use to program your
machine.

CAUTION: The sample programs in this manual have been tested for accuracy,
but they are for illustrative purposes only. The programs do not define
tools, offsets, or materials. They do not describe workholding or other
fixturing. If you choose to run a sample program on your machine, do
so in Graphics mode. Always follow safe machining practices when
you run an unfamiliar program.

NOTE: The sample programs in this manual represent a very conservative
programming style. The samples are intended to demonstrate safe
and reliable programs, and they are not necessarily the fastest or most
efficient way to operate a machine. The sample programs use
G-codes that you might choose not to use in more efficient programs.

M-codes are miscellaneous machine commands that do not command axis motion. The
format for an M-code is the letter M followed by two to three digits; for example M03.

Only one M-code is allowed per line of code. All M-codes take effect at the end of the block.

Setting Description Page

M00 Stop Program 378

M01 Optional Program Stop 378

M02 Program End 379

M03 Spindle Commands 379
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M04 Spindle Commands 379

M05 Spindle Commands 379

M06 Tool Change 379

M07 Shower Coolant On 380

M08 / M09 Coolant On / Off 380

M10 / M11 Engage / Release 4th Axis Brake 381

M12 / M13 Engage / Release 5th Axis Brake 381

M16 Tool Change 381

M19 Orient Spindle 381

M21-M25 Optional User M Function with M-Fin 382

M29 Set Output Relay with M-Fin 383

M30 Program End and Reset 383

M31 Chip Conveyor Forward 384

M33 Chip Conveyor Stop 384

M34 Coolant Increment 384

M35 Coolant Decrement 384

M36 Pallet Part Ready 385

M39 Rotate Tool Turret 385

M41 / M42 Low / High Gear Override 385

M46 Qn Pmm Jump to Line 386

M48 Validate That The Current Program is Appropriate for Loaded Pallet 386

M50 Pallet Change Sequence 386

M51-M55 Set Optional User M-codes 386

Setting Description Page
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M59 Set Output Relay 386

M61-M65 Clear Optional User M-codes 387

M69 Clear Output Relay 387

M70/M71 E-Vise Clamp / Unclamp 387

M73 / M74 Tool Air Blast (TAB) On / Off 387

M75 Set G35 or G136 Reference Point 387

M78 Alarm if Skip Signal Found 387

M79 Alarm if Skip Signal Not Found 388

M80 / M81 Auto Door Open / Close 388

M82 Tool Unclamp 388

M83 / M84 Auto Air Gun On / Off 388

M86 Tool Clamp 388

M88 / M89 Through-Spindle Coolant On / Off 388

M90 / M91 Fixture Clamp Input On / Off 389

M95 Sleep Mode 389

M96 Jump If No Input 390

M97 Local Sub-Program Call 391

M98 Sub-Program Call 391

M99 Sub-Program Return or Loop 392

M104 / M105 Probe Arm Extend/ Retract 393

M109  Interactive User Input 393

M130 / M131 Display Media / Cancel Display Media 395

M138 / M139 Spindle Speed Variation On/Off 397

Setting Description Page
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M00 Stop Program
The M00 code stops a program. It stops the axes, spindle, and turns off the coolant
(including optional Through Spindle Coolant, Through Tool Air Blast, and Auto Air Gun /
Minimum Quantity Lubrication). The next block after the M00 is highlighted when viewed in
the program editor. Press [CYCLE START] to continue program operation from the
highlighted block.

M01 Optional Program Stop
M01 works the same as M00, except the optional stop feature must be on. Press [OPTION
STOP] to toggle the feature on and off.

M158 / M159 Mist Condenser On/Off 398

M160 Cancel Active PulseJet M160 
Cance
l 
Active 
PulseJ
et

M161 Pnn PulseJet Continuous Mode M161 
Pulse 
Jet 
Contin
uous 
Mode

M162 Pnn PulseJet Single Event Mode M162 
PulseJ
et 
Single 
Event 
Mode

M163 Pnn PulseJet Modal Mode M163 
Modal 
Mode

M199 Pallet / Part Load or Program End 399

Setting Description Page
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M02 Program End
M02 ends a program.

NOTE: The most common way of ending a program is with an M30.

M03 Spindle Fwd / M04 Spindle Rev / M05 Spindle Stop
M03 turns the spindle on in the forward direction.

M04 turns the spindle on in the reverse direction.

M05 stops the spindle, and waits for it to stop.

Spindle speed is controlled with an S address code; for example, S5000 commands a
spindle speed of 5000 RPM.

If your machine has a gearbox, the spindle speed you program determines the gear that
the machine uses, unless you use M41 or M42 to override gear selection. Refer to page 385
for more information on the gear select override M-codes.

M06 Tool Change
T - Tool number

The M06 code is used to change tools. For example, M06 T12 puts tool 12 into the spindle.
If the spindle is running, the spindle and coolant (including TSC) is stopped by the M06
command.

NOTE: The M06 command automatically stops the spindle, stops coolant,
moves the Z Axis to the tool change position, and orients the spindle
for the tool change. You do not need to include these commands for a
tool change in your program.

NOTE: M00, M01, any work offset G-code (G54, etc.), and block delete
slashes before a tool change stop look-ahead, and the control does
not pre-call the next tool to the change position (for a side-mount tool
changer only). This can cause significant delays to program execution,
because the control must wait for the tool to arrive at the change
position before it can execute the tool change. You can command the
carousel to the tool position with a T code after a tool change; for
example:
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M06 T1 (FIRST TOOL CHANGE) ;
T2 (PRE-CALL THE NEXT TOOL) ;

Refer to page 127 for more information on side-mount tool changer programming.

M07 Shower Coolant On
M07 starts the optional shower coolant. M09 stops the shower coolant and also stops the
standard coolant. The optional shower coolant stops automatically before a tool change or
a pallet change. It automatically starts again after a tool change if it was ON before a tool
change command.

NOTE: Some machines use optional relays and optional M-codes to
command shower coolant, such as M51 on and M61 off. Check your
machine configuration for the correct M-code programming.

M08 Coolant On / M09 Coolant Off
P - M08 Pn

M08 starts the optional coolant supply and M09 stops it.

An optional P-Code can now be specified along with an M08. As long as no other G-Codes
are in the same block, and the machine is equipped with a Variable Frequency Drive for the
coolant pump, this P-Code can be used to specify the desired pressure level of the coolant
pump. P0 = Low Pressure P1 = Normal Pressure P2 = High Pressure

NOTE: If no P-Code is specified, or the specified P-Code is out of range, then
normal pressure will be used.If the machine is not equipped with a
Variable Frequency Drive for the coolant pump, then the P-Code will
simply have no effect.

NOTE: The control checks the coolant level only at the start of a program, so
a low coolant condition will not stop a running program.

CAUTION: Do not use straight or “neat” mineral cutting oils. They cause damage
to rubber components in the machine.
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NOTE: Use M88/M89 to start and stop the optional Through-Spindle Coolant.

NOTE: Use M34/M35 to start and stop the optional Programmable Coolant
(P-Cool).

M10 Engage 4th Axis Brake / M11 Release 4th Axis Brake
M10 applies the brake to the optional 4th axis and M11 releases the brake. The optional 4th
axis brake is normally engaged, so the M10 command is only required when an M11 has
released the brake.

M12 Engage 5th Axis Brake / M13 Release 5th Axis Brake
M12 applies the brake to the optional 5th axis and M13 releases the brake. The optional 5th
axis brake is normally engaged, so the M12 command is only required when an M13 has
released the brake.

M16 Tool Change
T - Tool number

This M16 behaves the same as M06. However M06 is the preferred method for commanding
tool changes.

M19 Orient Spindle (Optional P and R Values)
P - Number of degrees (0 - 360)
R - Number of degrees with two decimal places (0.00 - 360.00).

M19 adjusts the spindle to a fixed position. The spindle only orients to the zero position
without the optional M19 orient spindle feature. The orient spindle function allows P and R
address codes. For example:

M19 P270. (orients the spindle to 270 degrees) ;

The R-value allows the programmer to specify up to two decimal places; for example:

M19 R123.45 (orients the spindle to 123.45 degrees) ;
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M21-M25 Optional User M Function with M-Fin
M21 through M25 are for user-defined relays. Each M-code closes one of the optional relays
and waits for an external M-Fin signal. [RESET] stops any operation waiting for a
relay-activated accessory to finish. Also, refer to M51 - M55 and M61 - M65.

Only one relay is switched at a time. A typical operation is to command a rotary product.
The sequence is:

1. Run the machining portion of a CNC part program.
2. Stop CNC motion and command a relay.
3. Wait for a finish (M-Fin) signal from the equipment.
4. Continue the CNC part program.

The M-Fin connector is at P8 on the I/O PCB. Refer to the description below for a diagram
and pinouts.

M-code Relays

The M-code relays are in the lower-left corner of the I/O PCB.

These relays can activate probes, auxiliary pumps, clamping devices, etc. Connect these
auxiliary devices to the terminal strip for the individual relay. The terminal strip has positions
for, Normally Open (NO), Normally Closed (NC), and Common (COM).

F8.1: Main I/O PCB M-code Relays.

M21

M22
M23

M24

M25

NO
COM
NC
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F8.2: M-Fin Circuit at P8 on the Main I/O PCB. Pin 3 is the M-Fin input and interacts with input 
number 18 in the control. Pin 1 is the M-Fin output and interacts with output number 4 on 
the control.

Optional 8M-code Relays

You can purchase additional M-code relays in banks of 8.

Only the outputs on the I/O PCB are addressable with M21-M25, M51-M55, and M61-M65. If
you use an 8M relay bank, you must use M29, M59, and M69 with P codes to activate the
relays on the bank. The P codes for the first 8M bank are P90-P97.

M29 Set Output Relay with M-Fin
P - Discrete output relay from 0 to 255.

M29 turns on a relay, pauses the program, and waits for an external M-Fin signal. When the
control receives the M-Fin signal, the relay turns off and the program continues. [RESET]
stops any operation waiting for a relay-activated accessory to finish.

M30 Program End and Reset
M30 stops a program. It also stops the spindle, turns off the coolant (including TSC), and
returns the program cursor to the start of the program.

NOTE: As of software version 100.16.000.1041, M30 no longer cancels tool
length offsets.

M-Fin
1
P8

7
6

3
8
1

5

2
4

1
2 2
3 3

4
4

12V
Return

12V
Return

+3.3V

+12V

+12V
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M31 Chip Conveyor Forward / M33 Chip Conveyor Stop
M31 starts the optional chip removal system (auger, multi-auger, or belt-style conveyor) in
the forward direction; the direction that moves the chips out of the machine. You should run
the chip conveyor intermittently, as this allows piles of larger chips to collect smaller chips
and carry them out of the machine. You can set the chip conveyor duty cycle and run time
with Settings 114 and 115.

The optional conveyor coolant washdown runs while the chip conveyor is on.

M33 stops conveyor motion.

M34 Coolant Increment / M35 Coolant Decrement
P - M34 Pnn moves the P-Cool spigot to specific position away from home.M35 Pnn moves 

the P-Cool spigot to specific position towards home.

Example: The P-Cool spigot is at position P5 and you need to go to P10, you can use:

M34 P10

or 

M35 P10

NOTE: The P address value shall be keyed in without a decimal point.

F8.3: P-Cool Spigot

M34 moves the optional P-Cool spigot one position away from the current position (farther
from home).

M35 moves the coolant spigot one position towards the home position.

M35

M34

1
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CAUTION: Do not rotate the coolant spigot by hand. Serious motor damage will
occur.

M36 Pallet Part Ready
Used on machines with pallet changers. M36 delays the pallet change until [PART READY]
is pushed. A pallet change occurs after [PART READY] is pushed and the doors are
closed. For example:

%
Onnnnn (program number) ;
M36 (Flash “Part Ready” light, wait until the button is 
pressed) ;
M01 ;
M50 (Perform pallet change after [PART READY] is pushed) ;
(Part Program) ;
M30 ;
%

M39 Rotate Tool Turret
M39 is used to rotate the side mount tool changer without a tool change. Program the tool
pocket number (Tn) before M39.

M06 is the command to change tools. M39 is normally useful for diagnostic purposes, or to
recover from a tool changer crash.

M41 Low Gear Override / M42 High Gear Override
On machines with a transmission, M41 holds the machine in low gear and M42 holds the
machine in high gear. Normally, the spindle speed (Snnnn) determines which gear the
transmission should be in.

Command M41 or M42 with the spindle speed before the spindle start command, M03. For
example:

%
S1200 M41 ;
M03 ;
%

The gear state reverts to default at the next spindle speed (Snnnn) command. The spindle
does not have to stop.
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M46 Qn Pmm Jump to Line
Jump to line mm in the current program if pallet n is loaded, otherwise go to the next block.

M48 Validate That The Current Program is Appropriate for 
Loaded Pallet
Checks in the Pallet Schedule Table that the current program is assigned to the loaded
pallet. If the current program is not in the list or the loaded pallet is incorrect for the program,
an alarm is generated. M48 can be in a program listed in the PST, but never in a subroutine
of the PST program. An alarm will occur if M48 is incorrectly nested.

M50 Pallet Change Sequence
*P - Pallet number

*indicates optional

This M-code is used to call a pallet change sequence. An M50 with a P command will call
a specific pallet. M50 P3 will change to pallet 3, commonly used with Pallet Pool machines.
Refer to the Pallet Changer section of the manual.

M51-M55 Set Optional User M-codes
M51 through M55 are optional for user interfaces. They turn on one of the optional M-code
relays on relay board 1. M61 through M65 turns the relay off. [RESET] turns off all of these
relays.

Refer to M21 through M26 on page 382 for details on the M-code relays.

M59 Set Output Relay
P - Discrete output relay from 0 to 255 or macro number 12000 to 12255.

M59 turns on a discrete output relay. An example of its usage is M59 Pnnn, where nnn is
the relay number being turned on. M59 can also be used with the corresponding macro
number in the range from 12000 to 12255. When using Macros, M59 P90 does the same
thing as using the optional macro command #12090=1, except that it is processed at the
end of the line of code.

NOTE: For the 8 spare M functions on relay board 1 use relays 90-97 or macro
addresses #12090 - #12097
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M61-M65 Clear Optional User M-codes
M61 through M65 are optional and turn off one of the relays. The M number corresponds to
M51 through M55 that turned on the relay. [RESET] turns off all of these relays. Refer to
M21-M25 on page 382 for details on the M-code relays.

M69 Clear Output Relay
M69 turns off a relay. An example of its usage is M69 P12nnn, where nnn is the number
of the relay being turned off. An M69 command can turn off any of the output relays in the
range from 12000 to 12255. When using Macros, M69 P12003 does the same thing as
using the optional macro command #12003=0, except that it is processed in the same
order as axis motion.

M70 E-Vise Clamp / M71 E-Vise Unclamp
M70 clamps the E-vise and M71 unclamps it.

NOTE: M-codes M70/M71 will also turn On/Off output 176 when setting 388
Workholding 1 is set to Custom.

M73 Tool Air Blast (TAB) On / M74 Tool Air Blast Off
These M-codes control the Tool Air Blast (TAB) option. M73 turns on TAB, and M74 turns
it off.

M75 Set G35 or G136 Reference Point
This code is used to set the reference point for G35 and G136 commands. It must be used
after a probing function.

M78 Alarm if Skip Signal Found
M78 is used with a probe. An M78 generates an alarm if a programmed skip function (G31,
G36 or G37) receives a signal from the probe. This is used when a skip signal is not
expected, and may indicate a probe crash. This code can be placed on the same line as
the skip G-code or in any block after.
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M79 Alarm if Skip Signal Not Found
M79 is used with a probe. An M79 generates an alarm if a programmed skip function (G31,
G36, or G37) did not receive a signal from the probe. This is used when the lack of the skip
signal means a probe positioning error. This code can be placed on the same line as the
skip G-code or in any block after.

F8.4: Probe Positioning Error: [1] Signal Found. [2] Signal not Found.

M80 Auto Door Open / M81 Auto Door Close
M80 opens the Auto Door and M81 closes it. The control pendant beeps while the door is
in motion.

M82 Tool Unclamp
M82 is used to release the tool from the spindle. It is used as a maintenance/test function
only. Tool changes should be done using an M06.

M83 Auto Air Gun On / M84 Auto Air Gun Off
M83 turns the Auto Air Gun (AAG) option on, and M84 turns it off. M83 with a Pnnn argument
(where nnn is in milliseconds) turns the AAG on for the specified time, then turns it off. You
can also press [SHIFT] and then [COOLANT] to turn on the AAG manually.

M86 Tool Clamp
M86 clamps a tool into the spindle. It is used as a maintenance/test function only. Tool
changes should be done using an M06.

M88 Through-Spindle Coolant On / M89 Through-Spindle 
Coolant Off
M88 turns on through-spindle coolant (TSC), and M89 turns off TSC.

The control automatically stops the spindle before it executes M88 or M89. The control does
not automatically start the spindle again after M89. If your program continues with the same
tool after an M89 command, be sure to add a spindle speed command before further
motion.

1 2
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CAUTION: You must use proper tooling, with a through-hole, when you use the
TSC system. Failure to use proper tooling can flood the spindle head
with coolant and void the warranty.

Sample Program

NOTE: The M88 command should be before the spindle speed command. If
you command M88 after the spindle speed command, the spindle
starts, then stops, turns on TSC, and then starts again.

%
T1 M6 (TSC Coolant Through Drill) ;
G90 G54 G00 X0 Y0 ;
G43 H01 Z.5 ;
M88 (Turn TSC on) ;
S4400 M3 ;
G81 Z-2.25 F44. R.1 ;
M89 G80 (Turn TSC off) ;
G91 G28 Z0 ;
G90 ;
M30 ;
%

M90 Fixture Clamp Input ON / M91 Fixture Clamp Input OFF
The M90 M-code enables fixture clamp input monitoring when setting 276 has a valid input
number greater than 0. If variable #709 or #10709 = 1 and the spindle is commanded on,
the machine will generate alarm: 973 Fixture Clamp Incomplete.

The M91 M-code disables the fixture clamp input monitoring.

M95 Sleep Mode
Sleep mode is a long dwell. The format of the M95 command is: M95 (hh:mm).

The comment immediately following M95 must contain the duration, in hours and minutes,
that you want the machine to sleep. For example, if the current time were 6 p.m. and you
want the machine to sleep until 6:30 a.m. the next day, command M95 (12:30). The
line(s) after M95 should be axis moves and spindle warm-up commands.
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M96 Jump If No Input
P - Program block to go to when conditional test is met
Q - Discrete input variable to test (0 to 255)

M96 is used to test a discrete input for 0 (off) status. This is useful for checking the status
of automatic work holding or other accessories that generate a signal for the control. The
Q value must be in the range 0 to 255, which corresponds to the inputs found on the
diagnostic display I/O tab. When this program block is executed and the input signal
specified by Q has a value of 0, the program block Pnnnn is performed (the Nnnnn that
matches the Pnnnn line must be in the same program). The M96 sample program uses
input #18 M-FIN INPUT

Example:

%
O00096(SAMPLE PROGRAM FOR M96 JUMP IF NO INPUT) ;
(IF M-FIN INPUT #18 IS EQUAL TO 1 THE PROGRAM WILL JUMP TO 
N100) ;
(AFTER JUMPING TO N100 THE CONTROL ALARMS OUT WITH A MESSAGE) 
;
(M-FIN INPUT=1) ;
(IF M-FIN INPUT #18 IS EQUAL TO 0 THE PROGRAM JUMPS TO N10) ;
(AFTER JUMPING TO N10 THE CONTROL DWELLS FOR 1 SECOND THEN 
JUMPS TO N5) ;
(THE PROGRAM CONTINUES THIS LOOP UNTIL INPUT #18 IS EQUAL TO 
1) ;

G103 P1 ;
... ;
... ;
N5 M96 P10 Q18(JUMP TO N10 IF M-FIN INPUT #18 = 0) ;
... ;
M99 P100(JUMP TO N100) ;
N10 ;
G04 P1. (DWELL FOR 1 SECOND) ;
M99 P5 (JUMP TO N5) ;
... ;
N100 ;
#3000= 10(M-FIN INPUT=1) ;
M30 ;
... ;
%
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M97 Local Subprogram Call
P - Program line number to go to when conditional test is met
L - Repeats subprogram call (1-99) times.

M97 is used to call a subprogram referenced by a line number (N) within the same program.
A code is required and must match a line number within the same program. This is useful
for simple subprograms within a program; does not require a separate program. The
subprogram must end with an M99. Lnn code in the M97 block repeats the subprogram call
nn times.

NOTE: The subprogram is within the body of the main program, placed after
the M30.

M97 Example:

%
O00001 ;
M97 P100 L4 (CALLS N100 SUBPROGRAM) ;
M30 ;
N100 (SUBPROGRAM) ; ;
M00 ;
M99 (RETURNS TO MAIN PROGRAM) ;
%

M98 Subprogram Call
P - The subprogram number to run
L - Repeats the subprogram call (1-99) times.
(<PATH>) - The Subprogram’s directory path

M98 calls a subprogram in the format M98 Pnnnn, where Pnnnn is the number of the
program to call, or M98 (<path>/Onnnnn), where <path> is the device path that leads
to the subprogram.

The subprogram must contain an M99 to return to the main program. You can add an Lnn
count to the M98 block M98 to call the subprogram nn times before continuing to the next
block.

When your program calls an M98 subprogram, the control looks for the subprogram in the
main program’s directory. If the control cannot find the subprogram, it then looks in the
location specified in Setting 251. Refer to page 194 for more information. An alarm occurs
if the control cannot find the subprogram.

M98 Example:
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The subprogram is a separate program (O00100) from the main program (O00002).

%
O00002 (PROGRAM NUMBER CALL);
M98 P100 L4 (CALLS O00100 SUB 4 TIMES) ;
M30 ;
%
%
O00100 (SUBPROGRAM);
M00 ;
M99 (RETURN TO MAIN PROGRAM) ;
%

%
O00002 (PATH CALL);
M98 (USB0/O00001.nc) L4 (CALLS O00100 SUB 4 TIMES) ;
M30 ;
%
%
O00100 (SUBPROGRAM);
M00 ;
M99 (RETURN TO MAIN PROGRAM) ;
%

M99 Subprogram Return or Loop
P - Program line number to go to when conditional test is met

M99 has three main uses:

• M99 is used at the end of a subprogram, local subprogram, or macro to return back
to the main program.

• An M99 Pnn jumps the program to the corresponding Nnn in the program.
• An M99 in the main program causes the program to loop back to the beginning and

execute until [RESET] is pressed.

Haas

calling program:
O0001 ;

...
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M99 jumps to a specific block with or with out the macro option.

M104 / M105 Probe Arm Extend/Retract (Optional)
The optional tool setting probe arm is extended and retracted using these M-codes.

M109 Interactive User Input
P - A number in the range (500-549 or 10500-10549) representing the macro variable of 

the same name.

M109 lets a G-code program place a short prompt (message) on the screen. You must use
a P code to specify macro variable in the range 500-549 or 10500 through 10549. The
program can check for any character that can be entered from the keyboard by comparing
with the decimal equivalent of the ASCII character (G47, Text Engraving, has a list of ASCII
characters).

N50 M98 P2 ;

N51 M99 P100 ;

...

N100 (continue here) ;

...

M30 ;

subprogram:
O0002 ;

M99 ;

Haas
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NOTE: Macro Variables 540-599 and 10549-10599 are reserved for the WIPS
(probe) option. If your machine is equipped with WIPS only use
P500-539 or P10500-10599.

The following sample program asks the user a Yes or No question, then waits for either a Y
or an N to be entered. All other characters are ignored.

%
O61091 (M109 INTERACTIVE USER INPUT) ;
(This program has no axis movement) ;
N1 #10501= 0. (Clear the variable) ;
N5 M109 P10501 (Sleep 1 min?) ;
IF [ #10501 EQ 0. ] GOTO5 (Wait for a key) ;
IF [ #10501 EQ 89. ] GOTO10 (Y) ;
IF [ #10501 EQ 78. ] GOTO20 (N) ;
GOTO1 (Keep checking) ;
N10 (A Y was entered) ;
M95 (00:01) ;
GOTO30 ;
N20 (An N was entered) ;
G04 P1. (Do nothing for 1 second) ;
N30 (Stop) ;
M30 ;
%

The following sample program asks the user to select a number, then wait for a 1, 2, 3, 4
or a 5 to be entered; all other characters are ignored.

%
O00065 (M109 INTERACTIVE USER INPUT 2) ;
(This program has no axis movement) ;
N1 #10501= 0 (Clear Variable #10501) ;
(Variable #10501 will be checked) ;
(Operator enters one of the following selections) 
N5 M109 P501 (1,2,3,4,5) ;
IF [ #10501 EQ 0 ] GOTO5 ;
(Wait for keyboard entry loop until entry) ;
(Decimal equivalent from 49-53 represent 1-5) ;
IF [ #10501 EQ 49 ] GOTO10 (1 was entered go to N10) ;
IF [ #10501 EQ 50 ] GOTO20 (2 was entered go to N20) ;
IF [ #10501 EQ 51 ] GOTO30 (3 was entered go to N30) ;
IF [ #10501 EQ 52 ] GOTO40 (4 was entered go to N40) ;
IF [ #10501 EQ 53 ] GOTO50 (5 was entered go to N50) ;
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GOTO1 (Keep checking for user input loop until found) ;
N10 ;
(If 1 was entered run this sub-routine) ;
(Go to sleep for 10 minutes) ;
#3006= 25 (Cycle start sleeps for 10 minutes) ;
M95 (00:10) ;
GOTO100 ;
N20 ;
(If 2 was entered run this sub routine) ;
(Programmed message) ;
#3006= 25 (Programmed message cycle start) ;
GOTO100 ;
N30 ;
(If 3 was entered run this sub routine) ;
(Run sub program 20) ;
#3006= 25 (Cycle start program 20 will run) ;
G65 P20 (Call sub-program 20) ;
GOTO100 ;
N40 ;
(If 4 was entered run this sub routine) ;
(Run sub program 22) ;
#3006= 25 (Cycle start program 22 will be run) ;
M98 P22 (Call sub program 22) ;
GOTO100 ;
N50 ;
(If 5 was entered run this sub-routine) ;
(Programmed message) ;
#3006= 25 (Reset or cycle start will turn power off) ;
#12006= 1 ;
N100 ;
M30 (End Program);
%

M130 Display Media / M131 Cancel Display Media
M130 Lets you display video and still images during program execution. Some examples
of how you can use this feature are:

• Providing visual cues or work instructions during program operation
• Providing images to aid part inspection at certain points in a program
• Demonstrating procedures with video

The correct command format is M130(file.xxx), where file.xxx is the name of the
file, plus the path, if necessary. You can also add a second comment in parentheses to
appear as a comment at the top of the media window.
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NOTE: M130 uses the subprogram search settings, Settings 251 and 252 in
the same way that M98 does. You can also use the Insert Media
File command in the editor to easily insert an M130 code that
includes the filepath. Refer to page 157 for more information.

Permitted file formats are MP4, MOV, PNG, and JPEG.

NOTE: For the fastest loading times, use files with pixel dimensions divisible
by 8 (most unedited digital images have these dimensions by default),
and a maximum pixel size of 1920 x 1080.

Your media appears in the Media tab under Current Commands. The media displays until
the next M130 displays a different file, or M131 clears the media tab contents.

F8.5: Media Display Example - Work Instruction during a Program
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M138 / M139 Spindle Speed Variation On/Off
Spindle Speed Variation (SSV) lets you specify a range within which the spindle speed
continuously varies. This is helpful in suppressing tool chatter, which can lead to an
undesirable part finish and/or damage to the cutting tool. The control varies the spindle
speed based on Settings 165 and 166. For example, to vary spindle speed +/- 100 RPM
from its current commanded speed with a duty cycle of 1 seconds, set Setting 165 to 100
and Setting 166 to 1.

The variation you use depends on the material, tooling, and the characteristics of you
application, but 100 RPM over 1 second is a good starting point.

You can override the values of settings 165 and 166 using P and E address codes when
used with M138. Where P is SSV Variation (RPM) and E is the SSV Cycle (Sec). See
example below:

M138 P500 E1.5 (Turn SSV On, vary the speed by 500 RPM, cycle 
every 1.5 seconds);

M138 P500(Turn SSV on, vary the speed by 500, cycle based on 
setting 166);

M138 E1.5 (Turn SSV on, vary the speed by setting 165, cycle 
every 1.5 seconds);

NOTE: If you have an M138 Enn on one line and a G187 Enn on another line,
the E codes would be unique to the line they are on. The Enn Code for
the G187 would apply to G187 only and not affect the active SSV
behavior.

M138 is independent of spindle commands; once commanded, it is active even when the
spindle is not turning. Also, M138 remains active until canceled with M139, or at M30,
Reset, or Emergency Stop.

M140 MQL On Continuous Mode / M141 MQL On Single 
Squirt Mode / M142 Stop MQL
M140 turns the Minimum Quantity Lubrication (MQL) option on, and M142 turns it off. M141
turns on the MQL on for the specified time, then turns it off.
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M158 Mist Condenser On / M159 Mist Condenser Off
M158 turns on the Mist Condenser, and M159 turns off the Mist Condenser.

NOTE: There is approximately 10 second delay after the MDI program
completes, after this the mist condenser will turn OFF. If you want the
mist condenser to remain ON, then go to CURRENT
COMMANDS>DEVICES>MECHANISMS>MIST CONDENSER and
press [F2] to turn it on

M160 Cancel Active PulseJet
Use M160 to cancel an active PulseJet M-code.

M161 Pulse Jet Continuous Mode
*P - Pnn is the interval at which oil pulses occur (Min = 1 / Max = 99 seconds). For example 

P3 means there will be a pulse every 3 seconds.

*indicates optional

M161 will turn PulseJet on whenever a feed move is active in a program.

Refer to setting “369 - PulseJet Injection Cycle Time” on page 452 to set the PulseJet oil
flow duty cycle.

M162 PulseJet Single Event Mode
*P - Pnn is how many pulses (Min= 1 / Max= 99 squirts).

*indicates optional

M162 will turn on PulseJet for a defined number of pulses. Best used for drilling and tapping
or to manually lubricate a tool.

NOTE: M162 is a non-blocking code. Anything after the code will be executed
immediately.

Refer to setting “370 - PulseJet Single Squirt Count” on page 452 to set the squirt count.

M163 Modal Mode
*P - Pnn is how many pulses for each hole (Min= 1 / Max = 99).

*indicates optional
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M163 activates PulseJet to turn on during any canned drill, tap or bore cycles. 

NOTE: When a canned cycle is canceled by a method such as a G80 or a
Feed. It will also cancel the M163 modal command.

M163 Program Example:

G90 G54 G00 G28;
S100 M03;
M163 P3;
G81 F12. R-1. Z-2.;
X-1.;
X-2.;
G80;
G00 X-3.;
G84 F12. R-1. Z-2.;
X-4.;
G80;
M30;

NOTE: The PulseJet M163 P3 in this program is canceled by G80 and will
only run the first cycle.

Refer to setting “370 - PulseJet Single Squirt Count” on page 452 to set the squirt count.

M199 Pallet / Part Load or Program End
M199 takes the place of an M30 or M99 at the end of a program. When running in Memory
or MDI mode, pressing Cycle Start to run the program, the M199 will behave the same
as an M30. It will stop and rewind the program back to the beginning. While running in Pallet
Change mode, pressing INSERT while on the Pallet Schedule Table to run a program, the
M199 behaves the same as an M50 + M99. It will end the program, get the next scheduled
pallet and associated program, then continue to run until all scheduled pallets are
completed.
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8.1.2 More Information Online
For updated and supplemental information, including tips, tricks, maintenance procedures,
and more, visit the Haas Service page at www.HaasCNC.com. You can also scan the code
below with your mobile device to go directly to the Haas Service page:
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Chapter 9: Settings
9.1 Introduction

This chapter gives detailed descriptions of the settings that control the way that your
machine works.

9.1.1 List of Settings
Inside the SETTINGS tab, the settings are organized into groups. Use the [UP] and
[DOWN] cursor arrow keys to highlight a setting group. Press the [RIGHT] cursor arrow key
to see the settings in a group, . Press the [LEFT] cursor arrow key to return to the setting
group list.

To quickly access a single setting, make sure the SETTINGS tab is active, type the setting
number, and then press [F1] or, if a setting is highlighted, press the [DOWN] cursor.

Some settings have numerical values that fit in a given range. To change the value of these
settings, type the new value and press [ENTER]. Other settings have specific available
values that you select from a list. For these settings, use the [RIGHT] cursor to display the
choices. Press [UP] and [DOWN] to scroll through the options. Press [ENTER] to select
the option.

Setting Description Page

1 Auto Power Off Timer 409

2 Power Off at M30 410

4 Graphics Rapid Path 410

5 Graphics Drill Point 410

6 Front Panel Lock 410

8 Prog Memory Lock 410

9 Dimensioning 410

10 Limit Rapid at 50% 411

15 H and T Code Agreement 411

17 Opt Stop Lock Out 411
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18 Block Delete Lock Out 412

19 Feedrate Override Lock 412

20 Spindle Override Lock 412

21 Rapid Override Lock 412

22 Can Cycle Delta Z 412

23 9xxx Progs Edit Lock 412

27 G76 / G77 Shift Dir. 412

28 Can Cycle Act w/o X/Y 413

29 G91 Non-modal 413

31 Reset Program Pointer 413

32 Coolant Override 413

33 Coordinate System 414

34 4th Axis Diameter 414

35 G60 Offset 414

36 Program Restart 414

39 Beep @ M00, M01, M02, M30 415

40 Tool Offset Measure 415

42 M00 After Tool Change 415

43 Cutter Comp Type 415

44 Min F Radius CC% 415

45 Mirror Image X Axis 416

46 Mirror Image Y Axis 416

47 Mirror Image Z Axis 416

Setting Description Page
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48 Mirror Image A Axis 416

52 G83 Retract Above R 417

53 Jog w/o Zero Return 417

56 M30 Restore Default G 417

57 Exact Stop Canned X-Y 417

58 Cutter Compensation 417

59 Probe Offset X+ 418

60 Probe Offset X- 418

61 Probe Offset Y+ 418

62 Probe Offset Y- 418

63 Tool Probe Width 418

64 Tool Offset Measure Uses Work 418

71 Default G51 Scaling 418

72 Default G68 Rotation 418

73 G68 Incremental Angle 419

74 9xxx Progs Trace 419

75  9xxx Progs Single BLK 419

76 Tool Release Lockout 419

77 Scale Integer F 420

79 5th-Axis Diameter 420

80 Mirror Image B Axis 420

81 Tool At Power Up 420

82 Language 421

Setting Description Page
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83 M30/Resets Overrides 421

84 Tool Overload Action 421

85 Maximum Corner Rounding 422

86 M39 Lockout 423

87 Tool Change Resets Override 423

88 Reset Rests Override 423

90 Max Tools To Display 423

101 Feed Override -> Rapid 423

103 Cyc Start/Fh Same Key 424

104 Jog Handle to SNGL BLK 424

108 Quick Rotary G28 424

109 Warm-Up Time in Min. 424

110 Warmup X Distance 425

111 Warmup Y Distance 425

112 Warmup Z Distance 425

113 Tool Change Method 425

114 Conveyor Cycle Time (minutes) 425

115 Conveyor On-Time (minutes) 419

117 G143 Global Offset 426

118 M99 Bumps M30 Cntrs 426

119 Offset Lock 426

120 Macro Var Lock 426

130 Tap Retract Speed 426

Setting Description Page
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131 Auto Door 426

133 Repeat Rigid Tap 427

142 Offset Chng Tolerance 427

143 Machine Data Collection Port 427

144 Feed Override -> Spindle 427

155 Load Pocket Tables 427

156 Save Offsets with Program 428

158 X Screw Thermal Comp% 428

159 Y Screw Thermal Comp% 428

160 Z Screw Thermal Comp% 428

162 Default To Float 428

163 Disable .1 Jog Rate 428

164 Rotary Increment 428

165 Ssv Variation (RPM) 429

166 Ssv Cycle 429

188 G51 X Scale 429

189 G51 Y Scale 429

190 G51 Z Scale 429

191 Default Smoothness 429

196 Conveyor Shutoff 429

197 Coolant Shutoff 429

199 Backlight Timer 430

216 Servo and Hydraulic Shutoff 430

Setting Description Page
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238 High Intensity Light Timer (minutes) 430

239 Worklight Off Timer (minutes) 430

240 Tool Life Warning 430

242 Air Water Purge Interval 427

243 Air Water Purge On-Time 430

245 Hazardous Vibration Sensitivity 430

247 Simultaneous XYZ Motion in Tool Change 431

250 Mirror Image C Axis 431

251 Subprogram Search Location 431

252 Custom Subprogram Search Location 432

253 Default Graphics Tool Width 433

254 5-Axis Rotary Center Distance 433

255 MRZP X Offset 434

256 MRZP Y Offset 435

257 MRZP Z Offset 436

261 DPRNT Store Location 437

262 DPRNT Destination File Path 438

263 DPRNT Port 438

264 Autofeed Step Up 439

265 Autofeed Step Down 439

266 Autofeed Minimum Override 439

267 Exit Jog Mode After Idle TIme 439

268 Second Home Postion X 439

Setting Description Page
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269 Second Home Position Y 439

270 Second Home Position Z 439

271 Second Home Position A 439

272 Second Home Position B 439

273 Second Home Position C 439

276 Workholding Input Monitor 442

277 Lubrication Cycle Interval 442

291 Main Spindle Speed Limit 442

292 Door Open Spindle Speed Limit 442

293 Tool Change Mid Position X 442

294 Tool Change Mid Position Y 442

295 Tool Change Mid Position Z 442

296 Tool Change Mid Position A 442

297 Tool Change Mid Position B 442

298 Tool Change Mid Position C 442

300 MRZP X Offset Master 445

301 MRZP Y Offset Master 445

302 MRZP Z Offset Master 445

303 MRZP X Offset Slave 445

304 MRZP Y Offset Slave 445

305 MRZP Z Offset Slave 445

306 Minimum Chip Clear Time 447

310 Min User Travel Limit A 447

Setting Description Page
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311 Min User Travel Limit B 448

312 Min User Travel Limit C 448

313 Max User Travel Limit X 449

314 Max User Travel Limit Y 449

315 Max User Travel Limit Z 449

316 Max User Travel Limit A 449

317 Max User Travel Limit B 449

318 Max User Travel Limit C 449

323 Disable Notch Filter 450

325 Manual Mode Enabled 451

330 MultiBoot Selection Time out 451

335 Linear Rapid Mode 451

356 Beeper Volume 451

357 Warm Up Cycle Start Idle Time 452

369 PulseJet Injection Cycle Time 452

370 PulseJet Single Squirt Count 452

372 Parts Loader Type 452

375 APL Gripper Type 452

376 Light Curtain Enable 452

377 Negative Work Offsets 453

378 Safe Zone Calibrated Geometry Reference Point X 453

379 Safe Zone Calibrated Geometry Reference Point Y 453

380 Safe Zone Calibrated Geometry Reference Point Z 453

Setting Description Page



Settings 

409

1 - Auto Power Off Timer
This setting is used to automatically power-down the machine after a period of idle time.
The value entered in this setting is the number of minutes the machine remains idle until it
is powered down. The machine does not power down while a program is running, and the
time (number of minutes) starts back at zero anytime a button is pressed or the [HANDLE
JOG] control is used. The auto-off sequence gives the operator a 15-second warning
before power down, at which time pressing any button stops the power down.

381 Enable Touchscreen 453

382 Disable Pallet Changer 454

383 Table Row Size 454

385 Vise 1 Retract Position 454

386 Vise 1 Part Hold Advance Distance 455

387  Vise 1 Clamped Part Holding Force 455

388 Workholding 1 456

389 Vise 1 Clamp Device Check For Part Holding At Cycle Start 456

396 Enable / Disable Virtual Keyboard 456

397 Press and Hold Delay 456

398 Header Height 456

399 Header Tab 456

400 Pallet Ready Beep Type 456

401 Custom Vise Clamping Time 457

402 Custom Vise Unclamping Time 457

403 Change Popup Button Size 457

404 Check Vise 1 Hold Parts 457

408 Exclude Tool From Safe Zone 457

Setting Description Page
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2 - Power Off at M30
If this setting is set to ON, the machine powers down at the end of a program (M30). The
machine gives the operator a 15-second warning once an M30 is reached. Press any key
to interrupt the power-off sequence.

4 - Graphics Rapid Path
This setting changes the way a program is viewed in the Graphics mode. When it is OFF,
rapid, non-cutting tool motions do not leave a path. When it is ON, rapid tool motions leave
a dashed line on the screen.

F9.1: Setting 4 -Graphics Rapid Path:[1] All Rapid Tool Motions Shown with a Dashed Line 
When ON. [2] Only Cut Lines Shown When OFF.

5 - Graphics Drill Point
This setting changes the way a program is viewed in Graphics mode. When it is ON, canned
cycle drill locations leave a circle mark on the screen. When it is OFF, no additional marks
are shown on the graphics display.

6 - Front Panel Lock
When set to ON, this setting disables the Spindle [FWD] / [REV] keys and [ATC FWD] /
[ATC REV] keys.

8 - Prog Memory Lock
This setting locks out the memory editing functions ([ALTER], [INSERT], etc.) when it is
set to ON. This also locks out MDI. Editing functions are not restricted by this setting.

9 - Dimensioning
This setting selects between inch and metric mode. When it is set to INCH, the programmed
units for X, Y, and Z are inches, to 0.0001". When it is set to MM, programmed units are
millimeters, to 0.001 mm. All offset values are converted when this setting is changed from
inches to metric, or vice versa. However, changing this setting does not automatically
translate a program stored in memory; the programmed axis values must be changed for
the new units.

When set to INCH, the default G-code is G20, when set to MM, the default G-code is G21.

1 2
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10 - Limit Rapid at 50%
Turning this setting ON limits the machine to 50% of its fastest non-cutting axis motion
(rapids). This means, if the machine can position the axes at 700 inches per minute (ipm),
it is limited to 350 ipm when this setting is ON. The control displays a 50% rapid override
message, when this setting is ON. When it is OFF, the highest rapid speed of 100% is
available.

15 - H and T Code Agreement
Turning this setting ON has the machine check to ensure that the H offset code matches the
tool in the spindle. This check can help to prevent crashes.

NOTE: This setting does not generate an alarm with an H00. H00 is used to
cancel the tool length offset.

17 - Opt Stop Lock Out
The Optional Stop feature is not available when this setting is ON.

Inch Metric

Feed in/min mm/min

Max Travel Varies by axis and model

Minimum programmable 
dimension

.0001 .001

Axis jog key Inch Metric

.0001 .0001 in/jog click .001 mm/jog click

.001 .001 in/jog click .01 mm/jog click

.01 .01 in/jog click .1 mm/jog click

.1 .1 in/jog click 1 mm/jog click
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18 - Block Delete Lock Out
The Block Delete feature is not available when this setting is ON.

19 - Feedrate Override Lock
The feedrate override buttons are disabled when this setting is turned ON.

20 - Spindle Override Lock
The spindle speed override keys are disabled when this setting is turned ON.

21 - Rapid Override Lock
The axis rapid override keys are disabled when this setting is turned ON.

22 - Can Cycle Delta Z
This setting specifies the distance to retract the Z Axis to clear chips during a G73 canned
cycle.

23 - 9xxx Progs Edit Lock
When this setting is ON, the control does not let you view or alter the files in the 09000
directory in Memory/. This protects macro programs, probing cycles, and any other files in
the 09000 folder.

If you attempt to access the 09000 folder while Setting 23 is ON, you get the message
Setting 23 restricts access to folder.

27 - G76 / G77 Shift Dir.
This setting specifies the direction to move to clear the boring tool during a G76 or G77
canned cycle. Selections are X+, X-, Y+, or Y-. For more information on how this setting
works, refer to G76 and G77 cycle in the G-code section on page 325.

F9.2: Setting 27, Direction the Tool is Shifted to Clear Boring Tool: [1] Part, [2] Bored hole.

X+X

Y

Y
1

2
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28 - Can Cycle Act w/o X/Y
This is an ON/OFF setting. The preferred setting is ON.

When it is OFF, the initial canned cycle definition block requires an X or Y code for the
canned cycle to be executed.

When it is ON, the initial canned cycle definition block causes one cycle to be executed even
when there is no X or Y code in the block.

NOTE: When an L0 is in that block, it will not execute the canned cycle on the
definition line. This setting has no effect on G72 cycles.

29 - G91 Non-modal
Turning this setting ON uses the G91 command only in the program block it is in
(non-modal). When it is OFF, and a G91 is commanded, the machine uses incremental
moves for all axis positions.

NOTE: This setting must be OFF for G47 engraving cycles.

31 - Reset Program Pointer
When this setting is OFF, [RESET] does not change the position of the program pointer.
When it is ON, pressing [RESET] moves the program pointer to the beginning of the
program.

32 - Coolant Override
This setting controls how the coolant pump operates. When Setting 32 NORMAL, you can
press [COOLANT], or you can use M-codes in a program, to turn the coolant pump on and
off.

When Setting 32 is OFF, the control gives the message FUNCTION LOCKED when you
press [COOLANT]. The control gives an alarm when a program commands the coolant
pump on or off.

When Setting 32 is IGNORE, the control ignores all programmed coolant commands, but
you can press [COOLANT] to turn the coolant pump on or off.
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33 - Coordinate System
This setting changes the way the Haas control recognizes the work offset system when a
G52 or G92 is programmed. It can be set to FANUC or HAAS.

Set to FANUC with G52:

Any values in the G52 register are added to all work offsets (global coordinate shift). This
G52 value can be entered either manually or through a program. When FANUC is selected,
pressing [RESET], commanding an M30, or machine power down clears out the value in
G52.

Set to HAAS with G52:

Any values in the G52 register are added to all work offsets. This G52 value can be entered
either manually or through a program. The G52 coordinate shift value is set to zero (zeroed)
by manually entering zero, or by programming it with G52 X0, Y0, and/or Z0.

34 - 4th Axis Diameter
This is used to set the diameter of the A Axis (0.0000 to 50.0000 inches), which the control
uses to determine the angular feedrate. The feedrate in a program is always inches or
millimeters per minute ( G94); therefore, the control must know the diameter of the part
being machined in the A Axis in order to compute angular feedrate. Refer to Setting 79 on
page 420 for information on the 5th axis diameter setting.

35 - G60 Offset
This setting is used to specify the distance an axis travels past the target point prior to
reversing. Also see G60.

36 - Program Restart
When this setting is ON, restarting a program from a point other than the beginning directs
the control to scan the entire program to make sure that the tools, offsets, G- and M-codes,
and axis positions are set correctly before the program starts at the block where the cursor
is positioned.

When Setting 36 is ON, an alarm will be generated if the program is started on a line of code
where Cutter Compensation is active. It is mandatory to start the program before a line of
code with G41/G42 or after a line of code with G40.

NOTE: The machine first goes to the position and changes to the tool
specified in the block before the cursor position. For example, if the
cursor is on a tool change block in the program, the machine changes
to the tool loaded before that block, then it changes to the tool
specified in the block at the cursor location.
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The control processes these M-codes when Setting 36 is enabled:

M08 Coolant On

M09 Coolant Off

M41 Low Gear

M42 High Gear

M51-M58 Set User M

M61-M68 Clear User M

When Setting 36 is OFF, the control starts the program, but it does not check the conditions
of the machine. Having this setting OFF may save time when running a proven program.

39 - Beep @ M00, M01, M02, M30
Turning this setting ON causes the keyboard beeper to sound when an M00, M01 (with
Optional Stop active), M02, or an M30 is found. The beeper continues until a button is
pressed.

40 - Tool Offset Measure
This setting selects how tool size is specified for cutter compensation. Set to either RADIUS
or DIAMETER. The selection also effects the Tool Diameter geometry and wear values
displayed on the TOOL OFFSETS table. If setting 40 is changed from RADIUS to DIAMETER,
the displayed value is twice the value entered before.

42 - M00 After Tool Change
Turning this setting ON stops the program after a tool change and a message is displayed
stating this. [CYCLE START] must be pressed to continue the program.

43 - Cutter Comp Type
This controls how the first stroke of a compensated cut begins and the way the tool is
cleared from the part. The selections can be A or B; see the Cutter Compensation section
on page 173.

44 - Min F In Radius CC %
Minimum feedrate in radius cutter compensation percent setting affects the feed rate when
cutter compensation moves the tool towards the inside of a circular cut. This type of cut
slows down to maintain a constant surface feed rate. This setting specifies the slowest feed
rate as a percentage of the programmed feed rate.
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45, 46, 47 - Mirror Image X, Y, Z Axis
When one or more of these settings is ON, axis motion is mirrored (reversed) around the
work zero point. See also G101, Enable Mirror Image.

F9.3: No Mirror Image [1], Setting 45 ON - X Mirror [2], Setting 46 ON - Y Mirror [4], Setting 45 
and Setting 46 ON - XY Mirror [3]

48 - Mirror Image A Axis
This is an ON/OFF setting. When it is OFF, axis motions occur normally. When it is ON,
A-Axis motion may be mirrored (or reversed) around the work zero point. Also, see G101
and Settings 45, 46, 47, 80, and 250.

x- x+

Y+

Y-

1 2

4 3
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52 - G83 Retract Above R
This setting changes the way G83 (peck drilling cycle) behaves. Most programmers set the
reference (R) plane well above the cut to ensure that the chip clearing motion actually
allows the chips to get out of the hole. However this wastes time as the machine drills
through this empty distance. If Setting 52 is set to the distance required to clear chips, the
R plane can be set much closer to the part being drilled.

F9.4: Setting 52, Drill Retract Distance: [1] Setting 52, [2] Start Position, [3] Retract Distance Set 
by Setting 52, [4] R Plane

53 - Jog w/o Zero Return
Turning this setting ON allows the axes to be jogged without zero returning the machine
(finding machine home). This is a dangerous condition as the axis can be run into the
mechanical stops and possibly damage the machine. When the control is powered up, this
setting automatically returns to OFF.

56 - M30 Restore Default G
When this setting is ON, ending a program with M30 or pressing [RESET] returns all modal
G-codes to their defaults.

57 - Exact Stop Canned X-Y
When this setting is OFF, the axes may not get to the programmed X, Y position before the
Z-Axis starts moving. This may cause problems with fixtures, fine part details or workpiece
edges.

Turning this setting ON makes the mill reach the programmed X,Y position before the Z-Axis
moves.

58 - Cutter Compensation
This setting selects the type of cutter compensation used (FANUC or YASNAC). See the
Cutter Compensation section on page 173.

1 2
3
4
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59, 60, 61, 62 - Probe Offset X+, X-, Y+, Y-
These settings are used to define the displacement and size of the spindle probe. They
specify the travel distance and direction from where the probe is triggered to where the
actual sensed surface is located. These settings are used by G31, G36, G136, and M75
codes. The values entered for each setting can be either positive or negative numbers,
equal to the radius of the probe stylus tip.

You can use macros to access these settings; for more information, refer to the Macro
section of this manual (starting on page 222).

NOTE: These settings are not used with the Renishaw WIPS option.

63 - Tool Probe Width
This setting is used to specify the width of the probe used to test tool diameter. This setting
only applies to the probing option; it is used by G35. This value is equal to the diameter of
the tool probe stylus.

64 - T. Ofs Meas Uses Work
The (Tool Offset Measure Uses Work) setting changes the way the [TOOL OFFSET
MEASURE] key works. When this is ON, the entered tool offset is the measured tool offset
plus the work coordinate offset (Z-Axis). When it is OFF, the tool offset equals the Z
machine position.

71 - Default G51 Scaling
This specifies the scaling for a G51 (See G-code Section, G51) command when the P
address is not used. The default is 1.000.

72 - Default G68 Rotation
This specifies the rotation, in degrees, for a G68 command when the R address is not used.
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73 - G68 Incremental Angle
This setting allows the G68 rotation angle to be changed for each commanded G68. When
this switch is ON and a G68 command is executed in the Incremental mode (G91), the value
specified in the Raddress is added to the previous rotation angle. For example, an R value
of 10 causes the feature rotation to be 10 degrees the first time commanded, 20 degrees
the next time, etc.

NOTE: This setting must be OFF when you command an engraving cycle
(G47).

74 - 9xxx Progs Trace
This setting, along with Setting 75, is useful for debugging CNC programs. When Setting
74 is ON, the control displays the code in the macro programs (O9xxxx). When the setting
is OFF, the control does not display the 9000 series code.

75 - 9xxxx Progs Single BLK
When Setting 75 is ON and the control is operating in Single Block mode, then the control
stops at each block of code in a macro program (O9xxxx) and waits for the operator to
press [CYCLE START]. When Setting 75 is OFF the macro program is run continuously,
the control does not pause at each block, even if Single Block is ON. The default setting is
ON.

When Setting 74 and Setting 75 are both ON, the control acts normally. That is, all blocks
executed are highlighted and displayed, and when in Single-Block mode there is a pause
before each block is executed.

When Setting 74 and Setting 75 are both OFF, the control executes 9000 series programs
without displaying the program code. If the control is in Single-Block mode, no single-block
pause occurs during the running of the 9000 series program.

When Setting 75 is ON and Setting 74 is OFF, 9000 series programs are displayed as they
are executed.

76 - Tool Release Lock Out
When this setting is ON, the [TOOL RELEASE] key on the keyboard is disabled.
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77 - Scale Integer F
This setting allows the operator to select how the control interprets an F value (feedrate)
that does not contain a decimal point. (It is recommended that you always use a decimal
point.) This setting helps operators run programs developed on a control other than Haas.

There are 5 feedrate settings. This chart shows the effect of each setting on a given F10
address.

79 - 5th-Axis Diameter
This is used to set the diameter of the 5th axis (0.0 to 50 inches), that the control uses to
determine the angular feedrate. The feedrate in a program is always inches or millimeters
per minute; therefore, the control must know the diameter of the part being machined in the
5th-axis in order to compute angular feedrate. Refer to Setting 34 on page 414 for more
information on the 4th axis diameter setting.

80 - Mirror Image B Axis
This is an ON/OFF setting. When it is OFF, axis motions occur normally. When it is ON,
B-Axis motion may be mirrored (or reversed) around the work zero point. Also, see G101
and Settings 45, 46, 47, 48, and 250.

81 - Tool At Power Up
When [POWER UP] is pressed, the control changes to the tool specified in this setting. If
zero (0) is specified, no tool change occurs at power up. The default setting is 1.

Setting 81, causes one of these actions to occur after you press [POWER UP]:

INCH MILLIMETER

Setting 77 Feedrate Setting 77 Feedrate

DEFAULT F0.0010 DEFAULT F0.0100

INTEGER F10. INTEGER F10.

.1 F1.0 .1 F1.0

.01 F0.10 .01 F0.10

.001 F0.010 .001 F0.010

.0001 F0.0010 .0001 F0.0010
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• If Setting 81 is set to zero, the carousel rotates to pocket #1. No tool change is
performed.

• If Setting 81 contains the tool #1, and the tool currently in the spindle is tool #1, and
[ZERO RETURN] then [ALL] are pressed, the carousel remains at the same pocket
and no tool change is performed.

• If Setting 81 contains the tool number of a tool not currently in the spindle, the
carousel rotates to pocket #1 and then to the pocket containing the tool specified by
Setting 81. A tool change is performed to change the specified tool into the spindle.

82 - Language
Languages other than English are available in the Haas control. To change to another
language, choose a language with the [LEFT] and [RIGHT] cursor arrows, then press
[ENTER].

83 - M30/Resets Overrides
When this setting is ON, an M30 restores any overrides (feedrate, spindle, rapid) to their
default values (100%).

84 - Tool Overload Action
When a tool becomes overloaded, Setting 84 designates the control response. These
settings cause specified actions (refer to the Advanced Tool Management Introduction

on page 115):

• ALARM causes the machine to stop.
• FEEDHOLD displays the message Tool Overload and the machine stops in a

feedhold situation. Press any key to clear the message.
• BEEP causes an audible noise (beep) from the control.
• AUTOFEED causes the control to automatically limit the feedrate based on the tool

load.

NOTE: When tapping (rigid or floating), the feed and spindle overrides are
locked out, so the AUTOFEED setting is ineffective (the control appears
to respond to the override buttons, by displaying the override
messages).

CAUTION: Do not use the AUTOFEED setting when thread milling or auto
reversing tapping heads, as it can cause unpredictable results or even
a crash.
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The last commanded feedrate is restored at the end of program execution, or when the
operator presses [RESET] or turns OFF the AUTOFEED setting. The operator can use
[FEEDRATE OVERRIDE] while the AUTOFEED setting is selected. These keys are
recognized by the AUTOFEED setting as the new commanded feedrate as long as the tool
load limit is not exceeded. However, if the tool load limit has already been exceeded, the
control ignores [FEEDRATE OVERRIDE].

85 - Maximum Corner Rounding
This setting defines the machining accuracy tolerance around corners. The initial default
value is 0.0250". This means that the control keeps the radii of corners no bigger than
0.0250".

Setting 85 causes the control to adjust feeds around corners in all 3 axes to meet the
tolerance value. The lower the value of Setting 85, the slower the control feeds around
corners to meet the tolerance. The higher the value of Setting 85, the faster the control
feeds around corners, up to the commanded feedrate, but it could round the corner off to a
radius up to the tolerance value.

NOTE: The angle of the corner also affects the change to the feedrate. The
control can cut shallow corners within tolerance at a higher feedrate
than it can with tighter corners.

F9.5: The control can cut corner [1] within tolerance at a higher feedrate than it can cut corner 
[2].

If Setting 85 has a value of zero, the control acts as if exact stop is active in each motion
block.

Refer also to Setting 191 on page 429 and G187 on page 362.

1

2
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F9.6: Assume that the commanded feedrate is too high to achieve corner [1]. If Setting 85 has a 
value of 0.025, then the control slows the feedrate enough to achieve corner [2] (with a 
radius of 0.025"). If Setting 85 has a value of 0.05, then the control slows the feedrate 
enough to achieve corner [3]. The feedrate to achieve corner [3] is faster than the feedrate 
to achieve corner [2].

86 - M39 (Rotate Tool Turret) Lockout
When this setting is ON, the control ignores M39 commands.

87 - Tool Change Resets Override
This is an ON/OFF setting. When a M06 is executed and this setting is ON, any overrides are
canceled and set to their programmed values.

NOTE: This setting only affects programmed tool changes, it does not affect
[ATC FWD] or [ATC REV] tool changes.

88 - Reset Resets Overrides
This is an ON/OFF setting. When it is ON and [RESET] is pressed, any overrides are
canceled and set to their programmed values or defaults (100%).

90 - Max Tools To Display
This setting limits the number of tools displayed on the Tool Offsets screen.

101 - Feed Override -> Rapid
Pressing [HANDLE FEED], with this setting ON, will cause the jog handle to affect both the
feedrate and the rapid rate overrides. Setting 10 affects the maximum rapid rate. The rapid
rate cannot exceed 100%. Also, [+10% FEEDRATE], [- 10% FEEDRATE], and [100%
FEEDRATE] change the rapid and feed rate together.

1

2
(R0.025")

3
(R0.05")
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103 - Cyc Start/Fh Same Key
The [CYCLE START] button must be pressed and held to run a program when this setting
is ON. When [CYCLE START] is released, a feed hold is generated.

This setting cannot be turned on while Setting 104 is ON. When one of them is set to ON,
the other automatically turns off.

104 - Jog Handle to SNGL BLK
The [HANDLE JOG] control can single-step through a program when this setting is ON.
Reversing the [HANDLE JOG] control direction generates a feed hold.

This setting cannot be turned on while Setting 103 is ON. When one of them is set to ON,
the other automatically turns off.

108 - Quick Rotary G28
If this setting is ON, the control returns the rotary axes to zero in +/-359.99 degrees or less.

For example, if the rotary unit is at +/-950.000 degrees and a zero return is commanded,
the rotary table rotates +/-230.000 degrees to the home position if this setting is ON.

NOTE: The rotary axis returns to the machine home position, not the active
work coordinate position.

NOTE: This function only works when used with a G91 and not a G90.

109 - Warm-Up Time in MIN.
This is the number of minutes (up to 300 minutes from power-up) during which the control
applies the compensations specified in Settings 110-112.

Overview – When the machine is powered on, if Setting 109, and at least one of Settings
110, 111, or 112, are set to a nonzero value, the control gives this warning:

CAUTION! Warm up Compensation is specified!

Do you wish to activate

Warm up Compensation (Y/N)?

If you answer Y to the prompt, the control immediately applies the total compensation
(Setting 110, 111, 112), and the compensation begins to decrease as the time elapses. For
instance, after 50% of the time in Setting 109 has elapsed, the compensation distance is
50%.
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To restart the time period, power the machine off and on, and then answer YES to the
compensation query at start-up.

CAUTION: Changing Setting 110, 111, or 112 while compensation is in progress
can cause a sudden movement of up to 0.0044 inch.

110, 111, 112 - Warmup X, Y, Z Distance
Settings 110, 111, and 112 specify the amount of compensation (max = +/- 0.0020" or +/-
0.051 mm) applied to the axes. Setting 109 must have a value entered for settings 110-112
to have an effect.

113 - Tool Change Method
This setting selects how a tool change is executed.

A selection of Auto defaults to the automatic tool changer on the machine.

A selection of Manual allows for manual tool change operation. When a tool change is
executed in a program, the machine will stop at a tool change and prompt you to load the
tool into the spindle. Insert the spindle and press [CYCLE START] to continue the program.

114 - Conveyor Cycle (minutes)
Setting 114 Conveyor Cycle Time is the interval that the conveyor turns on automatically.
For example, if setting 114 is set to 30, the chip conveyor turns on every half an hour.

On-time should be set no greater than 80% of cycle time. Refer to Setting 115 on page 419.

NOTE: The [CHIP FWD] button (or M31) starts the conveyor in the forward
direction and starts the cycle.

The [CHIP STOP] button (or M33) stops the conveyor and cancels the cycle.

115 - Conveyor On-time (minutes)
Setting 115 Conveyor On-Time is the amount of time the conveyor runs. For example, if
setting 115 is set to 2, the chip conveyor runs for 2 minutes, then turns off.

On-time should be set no greater than 80% of cycle time. Refer to Setting 114 Cycle Time
on page 425.

NOTE: The [CHIP FWD] button (or M31) starts the conveyor in the forward
direction and starts the cycle.

The [CHIP STOP] button (or M33) stops the conveyor and cancels the cycle.
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117 - G143 Global Offset (VR Models Only)
This setting is provided for customers who have several 5-axis Haas mills and want to
transfer the programs and tools from one to another. The pivot-length difference is entered
into this setting, and it is applied to the G143 tool length compensation.

118 - M99 Bumps M30 CNTRS
When this setting is ON, an M99 adds one to the M30 counters (these are visible after
pressing [CURRENT COMMANDS]).

NOTE: M99 only increases the counters as it occurs in a main program, not in
a sub-program.

119 - Offset Lock
Turning the setting ON does not allow the values in the Offset display to be altered.
However, programs that alter offsets with macros or G10 are permitted to do so.

120 - Macro Var Lock
Turning this setting ON does not allow the macro variables to be altered. However,
programs that alter macro variables can do so.

130 - Tap Retract Speed
This setting affects the retract speed during a tapping cycle (The mill must have the Rigid
Tapping option). Entering a value, such as 2, commands the mill to retract the tap twice as
fast as it went in. If the value is 3, it retracts three times as fast. A value of 0 or 1 has no
effect on the retract speed.

Entering a value of 2 is the equivalent of using a J address code value of 2 for G84 (tapping
canned cycle). However, specifying a J code for a rigid tap overrides Setting 130.

131 - Auto Door
This setting supports the Auto Door option. Set it ON for machines with an autodoor. Refer
to M80 / M81 (Auto Door Open / close M-codes) on page 388.

NOTE: The M-codes work only while the machine receives a cell-safe signal
from a robot. For more information, contact a robot integrator.
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The door closes when [CYCLE START] is pressed and opens when the program reaches
an M00, M01 (with Optional Stop turned ON), M02, or M30 and the spindle has stopped
turning.

133 - Repeat Rigid Tap
This setting (Repeat Rigid Tap) ensures that the spindle is oriented during tapping so that
the threads line up when a second tapping pass is programmed in the same hole.

NOTE: This setting must be ON when a program commands peck tapping.

142 - Offset Chng Tolerance
This setting is intended to prevent operator errors. It generates a warning message if an
offset is changed by more than the setting’s value, 0 to 3.9370 inches (0 to 100 mm). If you
change an offset by more than the entered amount (either positive or negative), the control
prompts: XX changes the offset by more than Setting 142! Accept (Y/N)?

Press [Y] to continue and update the offset. Press [N] to reject the change.

143 - Machine Data Collection Port
When this setting has a non-zero value, it defines the network port that the control uses to
send machine data collection information. If this setting has a value of zero, the control
does not send machine data collection information.

144 - Feed Override->Spindle
This setting is intended to keep the chip load constant when an override is applied. When
this setting is ON, any feedrate override is also applied to the spindle speed, and the spindle
overrides are disabled.

155 - Load Pocket Tables
This setting is used when a software upgrade is performed and/or memory has been
cleared and/or the control is re-initialized. In order to replace the contents of the side-mount
tool changer pocket tool table with the data from the file, the setting must be ON.

If this setting is OFF when loading an Offset file from a hardware device, the contents of the
Pocket Tool table is unaltered. Setting 155 automatically defaults to OFF when the
machine is turned on.
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156 - Save Offsets with Program
When this setting is ON, the control includes the offsets in the program file when you save
it. The offsets appear in the file before the final % sign, under the heading O999999.

When you load the program back into memory, the control prompts Load Offsets
(Y/N?). Press Y if you want to load the saved offsets. Press N if you do not want to load
them.

158, 159, 160 - X, Y, Z Screw Thermal COMP%
These settings can be set from -30 to +30 and adjust the existing screw thermal
compensation by -30% to +30% accordingly.

162 - Default To Float
When this setting is ON, the control will interpret the interger code as if it had a decimal
point. When the setting is OFF, values given after address codes that do not include decimal
points are taken as machinist's notation; for example, thousandths or ten-thousandths. The
feature applies to these address codes: X, Y, Z, A, B, C, E, I, J, K, U, and W.

NOTE: This setting affects the interpretation of all programs. It does not alter
the effect of setting 77 Scale Integer F.

163 - Disable .1 Jog Rate
This setting disables the highest jog rate. If the highest jog rate is selected, the next lower
rate is automatically selected instead.

164 - Rotary Increment
This setting applies to the [PALLET ROTATE] button on the EC-300 and EC-1600. It
specifies the rotation for the rotary table in the load station. It should be set to a value from
0 to 360. The default value is 90. For example, entering 90 rotates the pallet 90 degrees
each time the rotary index button is pressed. If it is set to zero, the rotary table does not
rotate.

Value entered With Setting Off With Setting On

In Inch mode X-2 X-.0002 X-2.

In MM mode X-2 X-.002 X-2.
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165 - Main Spindle SSV Variation (RPM)
Specifies the amount by which to allow the RPM to vary above and below the commanded
value during use of the Spindle Speed Variation feature. This must be a positive value.

166 - Main Spindle SSV Cycle
Specifies the duty cycle, or the rate of change of the Main Spindle Speed. This must be a
positive value.

188, 189, 190 - G51 X, Y, Z SCALE
You can scale the axes individually with these settings (the value must be a positive
number).

Setting 188 = G51 X SCALE

Setting 189 = G51 Y SCALE

Setting 190 = G51 Z SCALE

If setting 71 has a value, then the control ignores Settings 188 - 190, and it uses the value
in setting 71 for scaling. If the value for setting 71 is zero, then the control uses Settings
188 - 190.

NOTE: When settings 188-190 are in effect, only linear interpolation, G01, is
allowed. If G02 or G03 is used, alarm 467 is generated.

191 - Default Smoothness
This setting’s value of ROUGH, MEDIUM, or FINISH sets the default smoothness and a
maximum corner rounding factor. The control uses this default value unless a G187
command overrides the default.

196 - Conveyor Shutoff
This specifies the amount of time to wait without activity prior to turning off the chip
conveyor (and washdown coolant, if installed). Units are minutes.

197 - Coolant Shutoff
This setting is the amount of time to wait without activity before Coolant flow stops. Units
are minutes.
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199 - Backlight Timer
This setting is the time in minutes after which the machine display backlight turns off when
there is no input at the control (except in JOG, GRAPHICS, or SLEEP mode or when an
alarm is present). Press any key to restore the screen ([CANCEL] is preferred).

216 - Servo and Hydraulic Shutoff
This setting specifies the duration of idle time, in seconds, before Power Save Mode starts.
Power Save Mode shuts down all servo motors and hydraulic pumps. The motors and
pumps start up again when needed (axis/spindle motion, program execution, etc.).

238 - High Intensity Light Timer (minutes)
Specifies the duration in minutes that the High Intensity Light option (HIL) remains turned
on when activated. The light turns on when the door is opened and the work light switch is
on. If this value is zero, then the light will remain turned on while the doors are open.

239 - Worklight Off Timer (minutes)
Specifies the amount of time in minutes after which the work light will turn off automatically
if there are no key presses or [HANDLE JOG] changes. If a program is running when the
light turns off, the program will continue running.

240 - Tool Life Warning
This value is a percentage of tool life. When tool wear reaches this threshold percentage,
the control displays a Tool Wear Warning icon.

242 - Air Water Purge Interval (minutes)
This setting specifies the interval, in minutes, between condensate purges from the system
air reservoir.

243 - Air Water Purge On-Time (seconds)
This setting specifies the duration, in seconds, of condensate purges from the system air
reservoir.

245 - Hazardous Vibration Sensitivity
This setting has (3) levels of sensitivity for the hazardous vibration accelerometer in the
machine’s control cabinet: Normal, Low, or Off. The value defaults to Normal at each
machine power-up.

You can see the current g force reading on the Gauges page in Diagnostics.

Depending on the machine, vibration is considered hazardous when it exceeds 600 - 1,400
g. At or above the limit, the machine gives an alarm.
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If your application tends to cause vibration, you can change Setting 245 to a lower
sensitivity to prevent nuisance alarms.

247 - Simultaneous XYZ Motion in Tool Change
Setting 247 defines how the axes move during a tool change. If Setting 247 is OFF, the Z
Axis retracts first, followed by X- and Y-Axis motion. This feature can be useful in avoiding
tool collisions for some fixture configurations. If Setting 247 is ON, the axes move
simultaneously. This may cause collisions between the tool and the workpiece, due to B-
and C-Axis rotations. It is strongly recommended that this setting remain OFF on the
UMC-750, due to the high potential for collisions.

250 - Mirror Image C Axis
This is an ON/OFF setting. When it is OFF, axis motions occur normally. When it is ON,
C-Axis motion may be mirrored (or reversed) around the work zero point. Also, see G101
and Settings 45, 46, 47, 48, and 80.

251 - Subprogram Search Location
This setting specifies the directory to search for external subprograms when the
subprogram is not in the same directory as the main program. Also, if the control cannot
find an M98 subprogram, the control looks here. Setting 251 has (3) options:

• Memory
• USB Device
• Setting 252

For the Memory and USB Device options, the subprogram must be in the root directory of
the device. For the Setting 252 selection, Setting 252 must specify a search location to
use.

NOTE: When you use M98:

• The P code (nnnnn) is the same as the program number (Onnnnn) of the
subprogram.

• If the subprogram is not in memory, the file name must be Onnnnn.nc. The file name
must contain the O, leading zeros and .nc for the machine to find the subprogram.
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252 - Custom Subprogram Search Location
This setting specifies the subprogram search locations when Setting 251 is set to Setting
252. To make changes to this setting, highlight Setting 252 and press the [RIGHT] cursor.
The Setting 252 popup explains how to delete and add search paths and lists existing
search paths.

To delete a search path:

1. Highlight the path listed in the Setting 252 popup.
2. Press [DELETE].

If there is more than one path to delete, repeat steps 1 and 2.

To set a new path:

1. Press [LIST PROGRAM].
2. Highlight the directory to add.
3. Press [F3].
4. Select Setting 252 add and press [ENTER].

To add another path, repeat steps 1 through 4.

NOTE: When you use M98:

• The P code (nnnnn) is the same as the program number (Onnnnn) of the
subprogram.

• If the subprogram is not in memory, the file name must be Onnnnn.nc. The file name
must contain the O, leading zeros and .nc for the machine to find the subprogram.
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253 - Default Graphics Tool Width
If this setting is ON, Graphics mode uses default tool width (a line) [1]. If this setting is OFF,
Graphics mode uses the Tool Offset Diameter Geometry specified in the Tool Offsets
table as the graphics tool width [2].

F9.7: Graphics Display with Setting 253 On [1] and Off [2].

254 - 5-Axis Rotary Center Distance
Setting 254 defines the distance, in inches or millimeters, between the rotary centers of
rotation. The default value is 0. The maximum allowed compensation is +/- 0.005 in (+/- 0.1
mm).

When this setting is 0, the control does not use 5-axis rotary center distance compensation.

When this setting has a non-zero value, the control applies 5-axis rotary center distance
compensation to the appropriate axes during all rotary motion. This aligns the tool tip with
the programmed position when the program invokes G234, Tool Center Point Control
(TCPC).

1 2



Introduction 

434

F9.8: Setting 254. [1] Tilt Axis Center of Rotation, [2] Rotary Axis Center of Rotation. This 
illustration is not to scale. Distances are exaggerated for clarity.

255 - MRZP X Offset
Setting 255 defines the distance, in inches or millimeters, between the

• B tilt axis centerline and the X-Axis home position for a B/C axis UMC, or
• C rotary axis centerline and the X-Axis home position for an A/C axis trunnion.

Use macro value #20255 to read the value of Setting 255.

254 1

2
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F9.9: [B] Tilt Axis, [C] Rotary Axis. On a UMC-750 (shown), these axes intersect approximately 
2" above the table. [255] Setting 255 is the distance along the X Axis between machine 
zero and the [B] tilt axis centerline. For [A] Tilt Axis, [C] Rotary Axis on a Trunnion, [255] 
Setting 255 is the distance along the X Axis between machine zero and the [C] axis 
centerline. This illustration is not to scale.

256 - MRZP Y Offset
Setting 256 defines the distance, in inches or millimeters, between the

• C rotary axis centerline and the Y-Axis home position for a B/C axis UMC, or.
• A tilt axis center line and the Y-Axis home position for an A/C axis trunnion.

Use macro value #20256 to read the value of Setting 256.

X

Y

Z

B

C

256

257

255

A
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F9.10: [B] Tilt Axis, [C] Rotary Axis. [256] Setting 256 is the distance along the Y Axis between 
machine zero and the [C] rotary axis centerline. For [A] Tilt Axis, [C] Rotary Axis on a 
Trunnion, [256] Setting 256 is the distance along the Y Axis between machine zero and 
the [A] Tilt Axis centerline. This illustration is not to scale.

257 - MRZP Z Offset
Setting 257 defines the distance, in inches or millimeters, between the

• B tilt axis and the Z-Axis home position for a B/C axis UMC, or
• A tilt axis and the Z-Axis home position for an A/C axis trunnion

Use macro value #20257 to read the value of Setting 257.

X

Y

Z
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F9.11: [B] Tilt Axis, [C] Rotary Axis. On a UMC-750 (shown), these axes intersect approximately 
2" above the table. [257] Setting 257 is the distance along the Z Axis between machine 
zero and the [B] tilt axis. For [A] Tilt Axis, [C] Rotary Axis on a Trunnion, [257] Setting 257 
is the distance along the Z Axis between machine zero and the [A] tilt axis. This illustration 
is not to scale.

261 - DPRNT Store Location
DPRNT is a macro function that lets the machine control communicate with external
devices. The Next-Generation Control (NGC) lets you output DPRNT statements over a
TCP network, or to a file.

Setting 261 lets you specify where the DPRNT statement output goes:

• Disabled - The control does not process DPRNT statements.
• File - The control outputs DPRNT statements to the file location specified in setting

262.
• TCP Port - The control outputs DPRNT statements to the TCP port number

specified in setting 263.

X

Y

Z

B

C

256

257

255

A
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262 - DPRNT Destination File Path
DPRNT is a macro function that lets the machine control communicate with external
devices. The Next-Generation Control (NGC) lets you output DPRNT statements to a file,
or over a TCP network.

If setting 261 is set to File, setting 262 lets you specify the file location where the control
sends DPRNT statements.

263 - DPRNT Port
DPRNT is a macro function that lets the machine control communicate with external
devices. The Next-Generation Control (NGC) lets you output DPRNT statements over a
TCP network.

If setting 261 is set to TCP Port, setting 263 lets you specify the TCP port where the
control sends DPRNT statements. On the PC, you can use any terminal program that
supports TCP.

Use the port value along with the machine’s IP address in the terminal program to connect
to the machine’s DPRNT stream. For example, if you use the terminal program PUTTY:

1. In the basic options section, type the machine’s IP address and the port number in 
Setting 263.

2. Select the Raw or Telnet connection type.
3. Click “Open” to start the connection.

F9.12: PUTTY can save these options for subsequent connections. To keep the connection open, 
select "Enable TCP keepalives" in the "Connection" options.
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To check the connection, type ping in the PUTTY terminal window and press enter. The
machine sends a pingret message if the connection is active. You can establish up to (5)
simultaneous connections at a time.

264 - Autofeed Step Up
While autofeed is active, this setting defines the percentage amount by which the feedrate
increments after tool overload stops.

265 - Autofeed Step Down
When autofeed is active, this setting defines the percentage amount by which the feedrate
decrements during a tool overload.

266 - Autofeed Minimum Override
This setting defines the minimum percentage to which autofeed can reduce the feedrate.

267 - Exit Jog Mode after Idle Time
This setting defines the maximum duration, in minutes, that the control remains in jog mode
with no axis motion or keyboard activity. After this duration, the control automatically
changes to MDI mode. A value of zero disables this automatic change to MDI mode from
jog mode.

268 - Second Home Position X
This setting defines the X-Axis position for second home, in inches or millimeters. The value
is limited by the travel limits for the specific axis.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.

CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.
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269 - Second Home Position Y
This setting defines the Y-Axis position for second home, in inches or millimeters. The value
is limited by the travel limits for the specific axis.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.

CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

270 - Second Home Position Z
This setting defines the Z-Axis position for second home, in inches or millimeters. The value
is limited by the travel limits for the specific axis.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.

CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

271 - Second Home Position A
This setting defines the A-Axis position for second home, in degrees. The value is limited
by the travel limits for the specific axis.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.
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NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.

CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

272 - Second Home Position B
This setting defines the B-Axis position for second home, in degrees. The value is limited
by the travel limits for the specific axis.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.

CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

273 - Second Home Position C
This setting defines the C-Axis position for second home, in degrees. The value is limited
by the travel limits for the specific axis.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.
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CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

276 - Workholding Input Number
This setting specifies the input number to monitor for workholding fixture clamping. If the
control receives a spindle start command while this input indicates that the workholding is
not clamped, the machine gives an alarm.

277 - Axis Lubrication Interval
This setting defines the interval, in hours, between cycles for the axis lubrication system.
The minimum value is 1 hour. The maximum value is between 12 and 24 hours, depending
on the machine model.

291 - Main Spindle Speed Limit
This setting defines a top speed for the main spindle. When this setting has a nonzero
value, the spindle will never exceed the designated speed.

292 - Door Open Spindle Speed Limit
This setting specifies the maximum spindle speed allowed while the machine door is open.

293 - Tool Change Mid Position X
This setting lets you define a safe position for the X axis at a tool change command, before
the axes go to their final tool change positions. Use this position to avoid collisions with
fixtures, trunnions, and other potential obstacles. The control uses this position for every
tool change, no matter how it is commanded (M06, [NEXT TOOL], etc.)

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.
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CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

294 - Tool Change Mid Position Y
This setting lets you define a safe position for the Y axis at a tool change command, before
the axes go to their final tool change positions. Use this position to avoid collisions with
fixtures, trunnions, and other potential obstacles. The control uses this position for every
tool change, no matter how it is commanded (M06, [NEXT TOOL], etc.)

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.

CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

295 - Tool Change Mid Position Z
This setting lets you define a safe position for the Z axis at a tool change command, before
the axes go to their final tool change positions. Use this position to avoid collisions with
fixtures, trunnions, and other potential obstacles. The control uses this position for every
tool change, no matter how it is commanded (M06, [NEXT TOOL], etc.)

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.
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CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

296 - Tool Change Mid Position A
This setting lets you define a safe position for the A axis at a tool change command, before
the axes go to their final tool change positions. Use this position to avoid collisions with
fixtures, trunnions, and other potential obstacles. The control uses this position for every
tool change, no matter how it is commanded (M06, [NEXT TOOL], etc.)

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page User Positions for more information.

CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

297 - Tool Change Mid Position B
This setting lets you define a safe position for the B axis at a tool change command, before
the axes go to their final tool change positions. Use this position to avoid collisions with
fixtures, trunnions, and other potential obstacles. The control uses this position for every
tool change, no matter how it is commanded (M06, [NEXT TOOL], etc.)

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.
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CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

298 - Tool Change Mid Position C
This setting lets you define a safe position for the C axis at a tool change command, before
the axes go to their final tool change positions. Use this position to avoid collisions with
fixtures, trunnions, and other potential obstacles. The control uses this position for every
tool change, no matter how it is commanded (M06, [NEXT TOOL], etc.)

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.

CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

300 - MRZP X Offset Master
This setting defines the distance, in inches or mm, between the master rotary axis center
and the X-Axis machine zero position. This is similar to Setting 255, except that a value in
this setting also specifies that the value refers to the master rotary axis. This setting
overrides Setting 255.

Master/Slave axis definition: Typically, when (2) rotary axes control the orientation of a
table, one rotary mechanism (for example, a rotary table) sits on top of another rotary
mechanism (for example, a tilting trunnion). The rotation mechanism at the bottom
comprises the “master” axis (which remains parallel to one of the machine’s linear axes at
all times), and the rotation mechanism at the top comprises the “slave” axis (which has a
varying orientation to the machine’s axes).
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301 - MRZP Y Offset Master
This setting defines the distance, in inches or mm, between the master rotary axis center
and the Y-Axis machine zero position. This is similar to Setting 256, except that a value in
this setting also specifies that the value refers to the master rotary axis. This setting
overrides Setting 256.

Master/Slave axis definition: Typically, when (2) rotary axes control the orientation of a
table, one rotary mechanism (for example, a rotary table) sits on top of another rotary
mechanism (for example, a tilting trunnion). The rotation mechanism at the bottom
comprises the “master” axis (which remains parallel to one of the machine’s linear axes at
all times), and the rotation mechanism at the top comprises the “slave” axis (which has a
varying orientation to the machine’s axes).

302 - MRZP Z Offset Master
This setting defines the distance, in inches or mm, between the master rotary axis center
and the Z-Axis machine zero position. This is similar to Setting 257, except that a value in
this setting also specifies that the value refers to the master rotary axis. This setting
overrides Setting 257.

Master/Slave axis definition: Typically, when (2) rotary axes control the orientation of a
table, one rotary mechanism (for example, a rotary table) sits on top of another rotary
mechanism (for example, a tilting trunnion). The rotation mechanism at the bottom
comprises the “master” axis (which remains parallel to one of the machine’s linear axes at
all times), and the rotation mechanism at the top comprises the “slave” axis (which has a
varying orientation to the machine’s axes).

303 - MRZP X Offset Slave
This setting defines the distance, in inches or mm, between the master rotary axis center
and the X-Axis machine zero position. This is similar to Setting 255, except that a value in
this setting also specifies that the value refers to the slave rotary axis. This setting overrides
Setting 255.

Master/Slave axis definition: Typically, when (2) rotary axes control the orientation of a
table, one rotary mechanism (for example, a rotary table) sits on top of another rotary
mechanism (for example, a tilting trunnion). The rotation mechanism at the bottom
comprises the “master” axis (which remains parallel to one of the machine’s linear axes at
all times), and the rotation mechanism at the top comprises the “slave” axis (which has a
varying orientation to the machine’s axes).
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304 - MRZP Y Offset Slave
This setting defines the distance, in inches or mm, between the master rotary axis center
and the Y-Axis machine zero position. This is similar to Setting 256, except that a value in
this setting also specifies that the value refers to the slave rotary axis. This setting overrides
Setting 256.

Master/Slave axis definition: Typically, when (2) rotary axes control the orientation of a
table, one rotary mechanism (for example, a rotary table) sits on top of another rotary
mechanism (for example, a tilting trunnion). The rotation mechanism at the bottom
comprises the “master” axis (which remains parallel to one of the machine’s linear axes at
all times), and the rotation mechanism at the top comprises the “slave” axis (which has a
varying orientation to the machine’s axes).

305 - MRZP Z Offset Slave
This setting defines the distance, in inches or mm, between the master rotary axis center
and the Z-Axis machine zero position. This is similar to Setting 257, except that a value in
this setting also specifies that the value refers to the slave rotary axis. This setting overrides
Setting 257.

Master/Slave axis definition: Typically, when (2) rotary axes control the orientation of a
table, one rotary mechanism (for example, a rotary table) sits on top of another rotary
mechanism (for example, a tilting trunnion). The rotation mechanism at the bottom
comprises the “master” axis (which remains parallel to one of the machine’s linear axes at
all times), and the rotation mechanism at the top comprises the “slave” axis (which has a
varying orientation to the machine’s axes).

306 - Minimum Chip Clear Time
This setting specifies the minimum amount of time, in seconds, that the spindle remains at
“chip clean speed” (the spindle RPM designated in a canned cycle E command). Add time
to this setting if your commanded chip clean cycles do not completely remove the chips
from the tool.

310 - Min User Travel Limit A
This setting lets you define a custom user travel limit (UTL) position for the A axis.

1. Make sure the work table is clear of any obstructions and clear all of the other user 
position settings.

2. Highlight the rotary axis travel limit setting and press [F3] to move the axis to the 
mount position. Do not move the axis until the part or fixture is mounted.

3. Mount the part or fixture to the table in the most NEGATIVE position possible for the 
selected axis.

4. Jog the axis in the POSITIVE direction to the desired travel limit location. Do not 
re-zero the machine until all UTL’s are set.
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5. Highlight the max rotary axis travel limit setting and press [F2] to set the travel limit. 
If the tool change offset is not between the Max Rotary UTL and the Min Rotary UTL, 
a popup will ask for confirmation about resetting the tool change offset for this axis. 
The minimum travel limit for this axis is calculated to ensure safe zero return and 
homing.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

311 - Min User Travel Limit B
This setting lets you define a custom user travel limit (UTL) position for the B axis.

1. Make sure the work table is clear of any obstructions and clear all of the other user 
position settings.

2. Highlight the rotary axis travel limit setting and press [F3] to move the axis to the 
mount position. Do not move the axis until the part or fixture is mounted.

3. Mount the part or fixture to the table in the most NEGATIVE position possible for the 
selected axis.

4. Jog the axis in the POSITIVE direction to the desired travel limit location. Do not 
re-zero the machine until all UTL’s are set.

5. Highlight the max rotary axis travel limit setting and press [F2] to set the travel limit. 
If the tool change offset is not between the Max Rotary UTL and the Min Rotary UTL, 
a popup will ask for confirmation about resetting the tool change offset for this axis. 
The minimum travel limit for this axis is calculated to ensure safe zero return and 
homing.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

312 - Min User Travel Limit C
This setting lets you define a custom user travel limit (UTL) position for the C axis.

1. Make sure the work table is clear of any obstructions and clear all of the other user 
position settings.

2. Highlight the rotary axis travel limit setting and press [F3] to move the axis to the 
mount position. Do not move the axis until the part or fixture is mounted.

3. Mount the part or fixture to the table in the most NEGATIVE position possible for the 
selected axis.

4. Jog the axis in the POSITIVE direction to the desired travel limit location. Do not 
re-zero the machine until all UTL’s are set.

5. Highlight the max rotary axis travel limit setting and press [F2] to set the travel limit. 
If the tool change offset is not between the Max Rotary UTL and the Min Rotary UTL, 
a popup will ask for confirmation about resetting the tool change offset for this axis. 
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The minimum travel limit for this axis is calculated to ensure safe zero return and 
homing.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

313, 314, 315 - Max User Travel Limit X, Y, Z
This setting lets you define a custom travel limit position for the X, Y, and Z axis.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

NOTE: This setting is in the User Positions tab under Settings. Refer
to the tab description on page 473 for more information.

316 - Max User Travel Limit A
This setting lets you define a custom user travel limit (UTL) position for the A axis.

1. Make sure the work table is clear of any obstructions and clear all of the other user 
position settings.

2. Highlight the rotary axis travel limit setting and press [F3] to move the axis to the 
mount position. Do not move the axis until the part or fixture is mounted.

3. Mount the part or fixture to the table in the most POSITIVE position possible for the 
selected axis.

4. Jog the axis in the POSITIVE direction to the desired travel limit location. Do not 
re-zero the machine until all UTL’s are set.

5. Highlight the max rotary axis travel limit setting and press [F2] to set the travel limit. 
If the tool change offset is not between the Max Rotary UTL and the Min Rotary UTL, 
a popup will ask for confirmation about resetting the tool change offset for this axis. 
The minimum travel limit for this axis is calculated to ensure safe zero return and 
homing.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

317 - Max User Travel Limit B
This setting lets you define a custom user travel limit (UTL) position for the B axis.

1. Make sure the work table is clear of any obstructions and clear all of the other user 
position settings.

2. Highlight the rotary axis travel limit setting and press [F3] to move the axis to the 
mount position. Do not move the axis until the part or fixture is mounted.
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3. Mount the part or fixture to the table in the most NEGATIVE position possible for the 
selected axis.

4. Jog the axis in the POSITIVE direction to the desired travel limit location. Do not 
re-zero the machine until all UTL’s are set.

5. Highlight the max rotary axis travel limit setting and press [F2] to set the travel limit. 
If the tool change offset is not between the Max Rotary UTL and the Min Rotary UTL, 
a popup will ask for confirmation about resetting the tool change offset for this axis. 
The minimum travel limit for this axis is calculated to ensure safe zero return and 
homing.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

318 - Max User Travel Limit C
This setting lets you define a custom user travel limit (UTL) position for the C axis.

1. Make sure the work table is clear of any obstructions and clear all of the other user 
position settings.

2. Highlight the rotary axis travel limit setting and press [F3] to move the axis to the 
mount position. Do not move the axis until the part or fixture is mounted.

3. Mount the part or fixture to the table in the most NEGATIVE position possible for the 
selected axis.

4. Jog the axis in the POSITIVE direction to the desired travel limit location. Do not 
re-zero the machine until all UTL’s are set.

5. Highlight the max rotary axis travel limit setting and press [F2] to set the travel limit. 
If the tool change offset is not between the Max Rotary UTL and the Min Rotary UTL, 
a popup will ask for confirmation about resetting the tool change offset for this axis. 
The minimum travel limit for this axis is calculated to ensure safe zero return and 
homing.

Press the [ORIGIN] button to set this setting to inactive or set the complete group to
inactive.

323 - Disable Notch Filter
When this setting is On, the notch filter values are set to zero. When this setting is Off, it
uses the default values of the machine as set defined by parameters. Turning this setting
On will improve circular accuracy and turning Off will improve surface finish.

NOTE: You must cycle power for this setting to take effect.
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325 - Manual Mode Enabled
Turning this setting ON allows the axes to be jogged without zero returning the machine
(finding machine home).

The jog limits imposed by setting 53 Jog W/O Zero Return will not apply. The jog rate will
be defined by the eWheel switch or the jog rate buttons (if the eWheel is not connected).

With this setting ON you can perform tool changes using the [ATC FWD] or [ATC REV]
buttons.

When turning this setting OFF the machine will operate as normal, and will require to be
zero return.

330 - MultiBoot Selection Time out
This is a simulator only setting. When a simulator is powered on, it displays a screen from
where different simulator models can be chosen. This setting sets how long that screen is
shown. If the user does nothing before the time expires, the software will load the last active
simulator configuration.

335 - Linear Rapid Mode
This setting can be set to one of three modes. The description of these modes is as follows:

NONE The individual axis rapid to their endpoints independently of each other.

LINEAR (XYZ) The XYZ axes, when commanded to rapid, move linearly through 3D
space. All other axis rapid with independent speeds/accelerations.

LINEAR + ROTARY Axes X/Y/Z/A/B/C reach their endpoints at the same time. Rotary axis
may be slowed down compared to LINEAR XYZ.

NOTE: All modes cause a program to run in the same amount of time (no
increase or decrease in execution time).

356 - Beeper Volume
This setting allows the user to control the volume of the beeper located on the control
pendant. Setting a value of 0 will turn OFF the beeper. A value of 1 to 255 can be used.

NOTE: This setting will only affect the pendant beeper, not any pallet change
or other beeper. Hardware limitation may prevent adjustment of the
volume other than On/Off.
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357 - Warmup Compensation Cycle Start Idle Time
This setting defines an appropriate idle time, in hours, for warmup compensation to be
restarted. When a machine has been idle longer than the amount of time in this setting, a
[CYCLE START] will ask the user if he wishes to apply warmup compensation.

If the user answers with [Y] or [ENTER], warmup compensation is applied a new, just as if
the machine was powered up and [CYCLE START] commences. An [N] answer will
continue cycle start with no warmup compensation. The next opportunity to apply warmup
compensation will be after the setting 357 period has elapsed.

369 - PulseJet Injection Cycle Time
This setting works in conjunction with M161 code, it defines the PulseJet oil pulse cycle
time.

Refer to “M161 Pulse Jet Continuous Mode” on page 398 for more information.

370 - PulseJet Single Squirt Count
This setting works in conjunction with M162 and M163, it defines the PulseJet squirt count.

Refer to “M162 PulseJet Single Event Mode” on page 398 and “M163 Modal Mode” on
page 398 for more information.

372 - Parts Loader Type
This setting turns on the Automatic Parts Loader (APL) in [CURRENT COMMANDS] under
the Devices tab. Use this page to set up the APL.

375 - APL Gripper Type
This setting chooses the type of gripper attached to the Automatic Parts Loader (APL).

APL Gripper has the functionality of gripping raw and finished parts on an outer diameter
or inner diameter, in addition to being able to swap between them.

376 - Light Curtain Enable
This setting enables the Light Curtain. When the Light Curtain is enabled, it will prevent APL
motion if it detects something in an area too close to the APL axes.

If the light curtain beam is obstructed the machine will go into a Light Curtain Hold condition;
the CNC program will continue to run and the machine's spindle and axes will continue to
move but the AU, AV and AW axes will not move. The machine will remain in Light Curtain
Hold until the light curtain beam is unobstructed and the Cycle Start button is pressed.
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F9.13: Light curtain Icon Display

When the light curtain beam is obstructed the machine will go into a Light Curtain Hold
condition and the Light Curtain icon will appear on the screen. The icon will disappear when
the beam is no longer obstructed.

NOTE: You can operate the machine in standalone mode with the light curtain
disabled. But the light curtain must be enabled in order to run the APL.

377 - Negative Work Offset
This setting selects the use of work offsets in the negative direction.

Set this setting to On to use negative work offsets to move the axis away from the home
position. If set to OFF, then you must use positive work offsets to move the axes away from
home position.

378 - Safe Zone Calibrated Geometry Reference Point X
This setting defines the Safe Zone Calibrated Geometry Reference Point in the X-axis.

379 - Safe Zone Calibrated Geometry Reference Point Y
This setting defines the Safe Zone Calibrated Geometry Reference Point in the Y-axis.

380 - Safe Zone Calibrated Geometry Reference Point Z
This setting defines the Safe Zone Calibrated Geometry Reference Point in the Z-axis.

381 - Enable Touchscreen
This setting enables the touchscreen feature on machines built with a touchscreen. If the
machine does not have a touch screen a alarm message will be generated at power on.
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382 - Disable Pallet Changer
This setting enables/disables the pallet changer on the machine. Machine requires to be in
[E-STOP] before you can change this setting, after the change you need to cycle the power
before the setting can take effect.

If machine has APC and PP (EC400 with a Pallet Pool), setting options are:

• None - Nothing is disabled.
• Pallet Pool: - Disables only the Pallet Pool.
• All - Disables the Pallet Pool and APC.

If machine only has an APC (EC400 without a Pallet Pool), setting options are:

• None - Nothing is disabled.
• All - Disables the APC.

If machine only has a Pallet Pool (UMC1000 with a Pallet Pool), setting options are:

• None - Nothing is disabled.
• Pallet Pool: - Disables the pallet pool.

383 - Table Row Size
This settings allows you to resize the rows, when using the touchscreen feature.

385 - Vise 1 Retract Position
This is the distance from the zero position that the vise is considered to be retracted
(unclamp).

F9.14: Haas Vise 1 Retract Position

This setting can be found in the User Position tab under Electric Vise group.

Use the handle jog to set this position, then use the Devices tab to actuate the vise and test.

385
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386 - Vise 1 Part Hold Advance Distance
This setting is used to detect the presence of a part in the vise when M70 is commanded.
To set this setting jog the vise to a point inside the part and manually type in the value.

NOTE: The value for this setting needs to be a positive number and larger
than setting 385 - Vise 1 Retract Position, if not alarm 21.9406
ELECTRIC VISE OUT OF RETRACTED ZONE will be generated
when M70 is commanded. To clear this alarm you need to manually jog
the vise back to the retracted position.

The vise clamp force can be set by changing the value of setting 387 - Vise 1 Clamped Part
Holding Force.

F9.15: Haas Vise 1 Part Hold Advance Distance

NOTE: Alarm 21.9406 ELECTRIC VISE OUT OF RETRACTED ZONE is only
generated if setting 404 - Check Vise 1 Hold Parts is set to ON. When
setting 404 - Check Vise 1 Hold Parts is set to OFF alarm 21.9402
Electric Vise Timeout will be generated.

This setting can be found in the User Position tab under the Electric Vise group.

387 - Vise 1 Clamped Part Holding Force
This setting defines how strong the clamp force is on the Haas Vise 1, when M70 is
commanded. The options are Low, Medium, and High.

386
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388 - Workholding 1
This setting enables the HAAS Vise 1, or a Custom clamping device.

NOTE: The Haas Vise 1 is the only vise that will work with the Mill APL
sequences. If this setting is set to Custom or None the user will not be
able to use vise commands in the Mill APL sequence.

After you enable the Haas Vise you want to set the 385 Retract and 386 Part hold position
settings. These settings are in the User Positions tab under settings.

If you select Custom when M70 or M71 is commanded the control will turn On/Off output
176. You can define the custom vise clamp/unclamp durations with settings 401 Custom
Vise Clamping Time and 402 Custom Vise Unclamping Time.

389 - Vise 1 Clamp Device Check For Part Holding at Cycle 
Start
When this setting is set to ON the user is not allowed to press [CYCLE START] with the
Haas Vise 1 unclamped.

396 - Enable / Disable Virtual Keyboard
This settings allows you to use a virtual keyboard on the screen, when using the
touchscreen feature.

397 - Press and Hold Delay
This settings allows you to set the hold delay before the a pop shows up.

398 - Header Height
This setting adjust the header height for the pop-ups and display boxes.

399 - Tab Height
This setting adjust the height of the tabs.

400 - Pallet Ready Beep Type
This setting adjusts the length of beeps when the automatic pallet changer is in motion or
when a completed pallet was dropped off at the load station.

There are three modes:

• Normal: Machines beeps normal.
• Short: Beeps three times and stops.
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• Off: No beeps.

401 - Custom Vise Clamping Time
This setting defines the number of seconds it takes for the vise to fully clamp the workpiece.

402 - Custom Vise Unclamping Time
This setting defines the number of seconds it takes for the vise to fully unclamp.

403 - Change Popup Button Size
This settings allows you to resize the popup buttons, when using the touchscreen feature.

404 - Check Vise 1 Hold Parts
When this setting is ON and the user commands the vise to clamp using the foot pedal or
from the [CURRENT COMMANDS] page, Devices > Mechanisms tab, the vise will move
to the part hold advance position and if no part is found the control will generate an alarm.

408 - Exclude Tool From Safe Zone
This setting excludes the tool from the Safe Zone Calculation. Set this setting to On to
machine the table for workholding.

NOTE: This setting will revert back to Off after power cycle.

9.2 Network Connection
You can use a computer network through a wired connection (Ethernet) or a wireless
connection (WiFi) to transfer program files to and from your Haas machine, and to let
multiple machines access files from a central network location. You can also set up Net
Share to quickly and easily share programs between the machines in your shop and the
computers on your network.

To access the Network page:

1. Press [SETTING].
2. Select the Network tab in the tabbed menu.
3. Select the tab for the network settings ( Wired Connection, Wireless 

Connection, or Net Share) that you want to set up.
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F9.16: Wired Network Settings Page Example

NOTE: Settings with a > character in the second column have preset values
that you select from. Press the [RIGHT] cursor arrow key to see the
list of options. Use the [UP] and [DOWN] cursor arrow keys to choose
an option, and then press [ENTER] to confirm your choice.



Settings 

459

9.2.1 Network Icon Guide
The control screen shows icons to quickly give you information about the machine network
status.

Icon Meaning

The machine is connected to the Internet via a wired network with an Ethernet 
cable.

The machine is connected to the Internet via a wireless network and has 70 - 
100% signal strength.

The machine is connected to the Internet via a wireless network and has 30 - 
70% signal strength.

The machine is connected to the Internet via a wireless network and has 1 - 30% 
signal strength.

The machine was connected to the Internet via a wireless network and is not 
receiving any data packets.
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9.2.2 Network Connection Terms and Responsibilities
Networks and operating systems are different from company to company. When your HFO
Service Technician installs your machine, they can attempt to connect it to your network
with your information, and they can troubleshoot connection problems with the machine
itself. If the problem is with your network, you need a qualified IT service provider to assist
you, at your expense.

If you call your HFO for help with network problems, remember that the technician can help
only as far as the machine software and networking hardware.

The machine is successfully registered with HaasConnnect and is 
communicating with the server.

The machine had previously registered with HaasConnect and has a problem 
connecting to the server.

The machine is connected to a remote Netshare.

Icon Meaning
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F9.17: Network Responsibility Diagram: [A] Haas Responsibility, [B] Your Responsibility, [1] Haas 
Machine, [2] Haas Machine Network Hardware, [3] Your Server, [4] Your computer(s).

9.2.3 Wired Connection Setup
Before you begin, ask your network administrator if your network has a Dynamic Host
Configuration Protocol (DHCP) server. If it does not have a DHCP server, collect this
information:

• The IP address that your machine will use on the network
• The Subnet Mask address
• The Default Gateway address
• The DNS Server name
1. Connect an active Ethernet cable to the Ethernet port on your machine.
2. Select the Wired Connection tab in the Network tabbed menu.
3. Change the Wired Network Enabled setting to ON.
4. If your network has a DHCP server, you can let the network assign an IP address 

automatically. Change the Obtain Address Automatically setting to ON, and 
then press [F4] to complete the connection. If your network does not have a DHCP 
server, go to the next step.

5. Type the machine’s IP Address, the Subnet Mask address, the Default 
Gateway address, and the DNS Server name into their respective fields.

6. Press [F4] to complete the connection, or press [F3] to discard your changes.

After the machine successfully connects to the network, the Status indicator in the Wired
Network Information box changes to UP.

1

2

3

A

4

B

VF
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9.2.4 Wired Network Settings
Wired Network Enabled - This setting activates and deactivates wired networking.

Obtain Address Automatically - Lets the machine retrieve an IP address and other
network information from the network’s Dynamic Host Configuration Protocol (DHCP)
server. You can use this option only if your network has a DHCP server.

IP Address - The machine’s static TCP/IP address on a network without a DHCP server.
Your network administrator assigns this address to your machine.

Subnet Mask - Your network administrator assigns the subnet mask value for machines
with a static TCP/IP address.

Default Gateway - An address to gain access to your network through routers. Your
network administrator assigns this address.

DNS Server - The name of the Domain Name Server or DHCP server on the network.

NOTE: The address format for Subnet Mask, Gateway, and DNS is
XXX.XXX.XXX.XXX. Do not end the address with a period. Do not use
negative numbers. 255.255.255.255 is the highest possible address.

9.2.5 Wireless Connection Setup
This option lets your machine connect to a 2.4 GHz, 802.11b/g/n wireless network. 5 GHz
is not supported.

Wireless network setup uses a wizard to scan for available networks and then set up the
connection with your network information.

Before you begin, ask your network administrator if your network has a Dynamic Host
Configuration Protocol (DHCP) server. If it does not have a DHCP server, collect this
information:

• The IP address that your machine will use on the network
• The Subnet Mask address
• The Default Gateway address
• The DNS Server name

You also need this information:

• The SSID for your wireless network
• The password to connect to your secured wireless network
1. Select the Wireless Connection tab in the Network tabbed menu.
2. Press [F2] to scan for available networks.
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The Connection Wizard displays a list of available networks, with their signal 
strengths and security types. The control supports 64/128 WEP, WPA, WPA2,TKIP, 
and AES security types.

F9.18: Connection Wizard List Display. [1] Current Active Network Connection (if any), [2] 
Network SSID, [3] Signal Strength, [4] Security Type.

3. Use the cursor arrow keys to highlight the network you want to connect to.
4. Press [ENTER].

The network settings table appears.

F9.19: Network Settings Table. [1] Password Field, [2] DHCP Enable / Disable. Further options 
appear when you turn the DHCP Setting OFF.

5. Type the access point password in the Password field.

1

2

3

4

1
2
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NOTE: If you need special characters such as underscores ( _ ) or carets ( ^
) for the password, press [F2] and use the menu to select the special
character you need.

6. If your network does not have a DHCP server, change the DHCP Enabled setting to 
OFF and type the IP Address, Subnet Mask, Default Gateway, and DNS Server 
Address into their respective fields.

7. Press [F4] to complete the connection, or press [F3] to discard your changes.

After the machine successfully connects to the network, the Status indicator in the Wired
Network Information box changes to UP. The machine will also automatically connect
to this network when it is available, unless you press F1 and confirm to “forget” the network.

The possible status indicators are:

• UP - The machine has an active connection to a wireless network.
• DOWN - The machine does not have an active connection to a wireless network.
• DORMANT - The machine is waiting for an external action (typically, waiting for

authentication with the wireless access point).
• UNKNOWN - The machine cannot determine the connection status. A bad link or

incorrect network configuration can cause this. You may also see this status while
the machine transitions between statuses.

Wireless Network Function Keys

Key Description

Forget network - Highlight a network and press [F1] to remove all connection 
information and prevent automatic reconnection to this network.

Scan for network and Disconnect and refresh access points - In 
the network selection table, press [F2] to
 disconnect from the current network and scan for available networks.
Special Symbols - In the wireless network settings table, use [F2] to access special 
characters, such as carets or underscores, for password entry.

Reconnect - Connect again to a network the machine was previously connected to.
Apply Changes - After you make changes to settings for a particular network, press 
[F4] to save the changes and connect to the network.
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9.2.6 Wireless Network Settings
Wireless Network Enabled - This setting activates and deactivates wireless
networking.

Obtain Address Automatically - Lets the machine retrieve an IP address and other
network information from the network’s Dynamic Host Configuration Protocol (DHCP)
server. You can use this option only if your network has a DHCP server.

IP Address - The machine’s static TCP/IP address on a network without a DHCP server.
Your network administrator assigns this address to your machine.

Subnet Mask - Your network administrator assigns the subnet mask value for machines
with a static TCP/IP address.

Default Gateway - An address to gain access to your network through routers. Your
network administrator assigns this address.

DNS Server - The name of the Domain Name Server or DHCP server on the network.

NOTE: The address format for Subnet Mask, Gateway, and DNS is
XXX.XXX.XXX.XXX. Do not end the address with a period. Do not use
negative numbers. 255.255.255.255 is the highest possible address.

Wireless SSID - The name of the wireless access point. You can enter this manually, or
you can press the LEFT or RIGHT cursor arrow keys to select from a list of available
networks. If your network does not broadcast its SSID, you must enter this manually.

Wireless Security - The security mode that your wireless access point uses.

Password - The password for the wireless access point.

9.2.7 Net Share Settings
Net Share lets you connect remote computers to the machine control over the network, to
transfer files to and from the machine’s User Data directory. These are the settings you
need to adjust to set up Net Share. Your network administrator can give you the correct
values to use. You must enable remote sharing, local sharing, or both to use Net Share.

After you change these settings to the correct values, press [F4] to begin Net Share.

NOTE: If you need special characters such as underscores ( _ ) or carets ( ^
) for these settings, refer to page 65 for instructions.
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CNC Network Name - The name of the machine on the network. The default value is
HAASMachine, but you must change this so that each machine on the network has a
unique name.

Domain / Workgroup Name - The name of the domain or workgroup the machine
belongs to.

Remote Net Share Enabled - When this is ON, the machine shows the contents of the
shared network folder in the Network tab in the Device Manager.

Remote Server Name - The remote network name or IP address of the computer that
has the share folder.

Remote Share Path - The name and location of the shared remote network folder.

NOTE: Do not use spaces in the shared folder name.

Remote User Name - The name to use to log in to the remote server or domain. User
names are case-sensitive and cannot contain spaces.

Remote Password - The password to use to log in to the remote server. Passwords are
case-sensitive.

Local Net Share Enabled - When this is ON, the machine allows access to the User
Data directory to computers on the network (password required).

Local User Name - Displays the user name to log into the control from a remote
computer. The default value is haas; you cannot change this.

Local Password - The password for the user account on the machine.

NOTE: You need the local user name and password to access the machine
from an outside network.

Net Share Example

In this example, you have established a net share connection with the Local Net Share
Enabled setting turned ON. You want to view the contents of the machine’s User Data
folder on a networked PC.
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NOTE: This example uses a Windows 7 PC; your configuration may vary. Ask
your network administrator for help if you cannot establish a
connection.

1. On the PC, click the START menu and select the RUN command. You can also hold 
the Windows key and press R.

2. At the Run prompt, type (2) backslashes (\\) and then the machine’s IP address or 
CNC Network Name.

3. Click OK or press Enter.
4. Type the machine’s Local User Name (haas) and Local Password in the 

appropriate fields, and then click OK or press Enter.
5. A window appears on the PC with the machine’s User Data folder displayed. You 

can interact with the folder as you would with any other Windows folder.

NOTE: If you use the machine’s CNC Network Name instead of the IP
address, you may need to type a backslash before the User Name
(\haas). If you cannot change the username in the Windows prompt,
select the “Use another account” option first.

9.2.8 Haas Drop
The HaasDrop application is used for sending files from a iOs or Android device to the
control (NGC) on a Haas Machine.

The procedure is located on the website click on the following link:. Haas Drop - Help

You can also scan the code below with your mobile device to go directly to the procedure

https://www.haascnc.com/service/troubleshooting-and-how-to/how-to/haasdrop---help.html
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9.2.9 Haas Connect
HaasConnect is a web-based application that lets you monitor your shop with a web
browser or mobile device. To use HaasConnect, you set up an account at myhaascnc.com,
add users and machines, and designate the alerts you want to receive. For more
information about HaasConnect, go to www.haascnc.comor scan the QR code below with
your mobile device.

9.2.10 Remote Display View
This procedure tells you how to view the machine display on a computer. The machine
must be connected to a network with an Ethernet cable or with a wireless connection.

Refer to the Networking Connection section on page 457 for information on how to connect
your machine to a network.

NOTE: You must download the VNC Viewer to your computer. Go to
www.realvnc.com to download the free VNC Viewer.

1. Push the [SETTING] button.
2. Navigate to the Wired Connection or Wireless Connection tab in the Network tab.
3. Write down the IP Address for your machine.
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4. Remote Display Tab

NOTE: The Remote Display tab is available in software version
100.18.000.1020 or higher.

5. Navigate to the Remote Display tab in the Network tab.
6. Turn ON the Remote Display.
7. Set the Remote Display Password.

NOTE: The Remote Display feature requires a strong password, follow the
guide lines on the screen.

Press [F4] to apply settings.

8. Open the VNC Viewer application on your computer.
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9. VNC Software Screen

Enter your IP Address in VNC Server. Select Connect.

10. At the login box enter the password you entered at the Haas control.
11. Select OK.
12. The machine display shows on your computer screen

9.2.11 Machine Data Collection
Machine Data Collection (MDC) lets you use Q and E commands to extract data from the
control through the Ethernet port or the Wireless Networking option. Setting 143 both
enables the feature and specifies the data port that the control uses to communicate. MDC
is a software-based feature that requires an additional computer to request, interpret, and
store data from the control. The remote computer can also set certain Macro variables.

The Haas control uses a TCP server to communicate over networks. On the remote
computer, you can use any terminal program that supports TCP; examples in this manual
use PuTTY. Up to (2) simultaneous connections are allowed. Output requested by one
connection is sent to all connections.

1. In the basic options section, type the machine’s IP address and the port number in 
Setting 143. Setting 143 must have a nonzero value to use MDC.

2. Select the Raw or Telnet connection type.
3. Click “Open” to start the connection.
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F9.20: PuTTY can save these options for subsequent connections. To keep the connection open, 
select "Enable TCP keepalives" in the "Connection" options.

To check the connection, type ?Q100 in the PuTTY terminal window. If the connection is
active, the machine control responds with SERIAL NUMBER, XXXXXX , where XXXXXX is
the machine’s actual serial number.

Data Collection Queries and Commands
The control responds to a Q command only when Setting 143 has a nonzero value.

MDC Queries

These commands are available:

T9.1: MDC Queries

Command Definition Example

Q100 Machine Serial Number >Q100 SERIAL NUMBER, 
3093228

Q101 Control Software Version >Q101 SOFTWARE, VER 
100.16.000.1041

Q102 Machine Model Number >Q102 MODEL, VF2D

Q104 Mode (LIST PROG, MDI, etc.) >Q104 MODE, (MEM)

Q200 Tool Changes (total) >Q200 TOOL CHANGES, 23
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You can request the contents of any macro or system variable with the Q600 command; for
example, Q600 xxxx. This shows the contents of macro variable xxxx on the remote
computer.

Query Format

The correct query format is ?Q###, where ### is the query number, terminated with a new
line.

Response Format

Responses from the control begin with > and end with /r/n. Successful queries return the
name of the query, then the requested information, separated by commas. For example, a
query of ?Q102 returns MODEL, XXX, where XXX is the machine model. The comma lets
you treat the output as comma-separated variable (CSV) data.

An unrecognized command returns a question mark followed by the unrecognized
command; for example, ?Q105 returns ?, ?Q105 .

E Commands (Write to Variable)

You can use an E command to write to macro variables #1-33, 100-199, 500-699 (note
that variables #550-580 are unavailable if the mill has a probing system), 800-999 and
#2001 through #2800 . For example, Exxxx yyyyyy.yyyyyy where xxxx is the macro
variable and yyyyyy.yyyyyy is the new value.

Q201 Tool Number in use >Q201 USING TOOL, 1

Q300 Power-on Time (total) >Q300 P.O. TIME, 00027:50:59

Q301 Motion Time (total) >Q301 C.S. TIME, 00003:02:57

Q303 Last Cycle Time >Q303 LAST CYCLE, 000:00:00

Q304 Previous Cycle Time >Q304 PREV CYCLE, 000:00:00

Q402 M30 Parts Counter #1 (resettable 
at control)

>Q402 M30 #1, 553

Q403 M30 Parts Counter #2 (resettable 
at control)

>Q403 M30 #2, 553 STATUS, 
BUSY (if in cycle)

Q500 Three-in-one (PROGRAM, 
Oxxxxx, STATUS, PARTS, xxxxx)

>PROGRAM, O00110, IDLE, 
PARTS, 4523

Q600 Macro or system variable >Q600 801 MACRO, 801, 
333.339996

Command Definition Example
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NOTE: When you write to a global variable, make sure that no other programs
on the machine use that variable.

9.3 User Positions
This tab collects settings that control user-defined positions such as second home, tool
change mid-positions, spindle center line, tailstock and travel limits. Refer to the Settings
section of this manual for more information about these position settings.

F9.21: User Positions Tab
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CAUTION: Incorrectly set user positions can cause machine crashes. Set user
positions with caution, especially after you have changed your
application in some way (new program, different tools, etc.). Verify and
change each axis position separately.

To set a user position, jog the axis into the position you want to use, and then press F2 to
set the position. If the axis position is valid, a crash warning appears (except for user travel
limits). After you verify that you want to make the change to the position, the control sets
the position and makes the setting active.

If the position is not valid, the message bar at the bottom of the screen gives a message to
explain why the position is not valid.

To inactivate and reset user position settings, press ORIGIN while the user positions tab is
active, then choose from the menu that appears.

F9.22: User Positions [ORIGIN] Menu

1. Press [1] to remove the value of the currently selected position setting and make it 
inactive.

2. Press [2] to remove the values of all second home position settings and make them 
inactive.

3. Press [3] to remove the values of all Tool Change Mid-Position settings and make 
them inactive.

4. Press [4] to remove the values of all Max User Travel Limit settings and make them 
inactive.

5. Press [CANCEL] to exit the menu without making changes.
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9.4 More Information Online
For updated and supplemental information, including tips, tricks, maintenance procedures,
and more, visit the Haas Service page at www.HaasCNC.com. You can also scan the code
below with your mobile device to go directly to the Haas Service page:
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Chapter 10: Other Equipment
10.1 Compact Mill

The Compact Mill is a small-footprint, high-accuracy solution for prototyping and producing
small, high-precision, 2D and 3D parts, such as those found in the communications,
aerospace, medical, and dental industries. It’s small enough to fit into most freight
elevators, and can easily be moved with a pallet jack or equipment dolly.

10.2 Drill / Tap Center
The DT-1 is a compact, high-speed drill and tap machine with full milling capabilities. A
powerful BT30 taper inline direct-drive spindle provides 10,000 rpm, and allows high-speed
rigid tapping. A high-speed, 20-pocket tool changer swaps tools quickly, while 2400 ipm
rapids and high acceleration rates shorten cycle times and reduce non-cutting time.

10.3 EC-400
The Haas EC-400 HMC offers the high performance and capacity you need for production
work, or high-mix/low-volume machining.

10.4 Mini Mills
Mini Mills are versatile and compact vertical mills.

10.5 VF-Trunnion Series
These vertical mills come standard with a TR-series rotary unit pre-installed for five-axis
applications.

10.6 Tool Room Mill
The TM Series Toolroom Mills are affordable, easy to use, and offer the precision control
of the Haas CNC system. They use standard 40-taper tooling, and are very easy to learn
and operate – even without knowing G-code. They are the perfect option for schools and
companies transitioning to CNC, or for anyone looking for a large-travel machine on a
budget.

10.7 UMC-750
The UMC-750 is a versatile five-axis mill that features an integrated dual-axis trunnion
table.
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10.8 UMC-1000
5-axis machining is an effective means to reduce setups and increase accuracy for
multi-sided and complex parts. The larger travels and bigger platter of the Haas UMC-1000
Series Universal Machining Centers make them perfect solutions for 3+2 machining and
simultaneous 5-axis machining of large parts.

10.9 Vertical Mold Machines
The Haas VM Series machines are high-performance VMCs that provide the accuracy,
rigidity, and thermal stability required for mold making, tool & die work, and other
high-precision industries. Each machine features a generous work cube, a multi-fixturing
table, and a 12,000-rpm inline direct-drive spindle. Standard features include the Haas
high-speed control with full look-ahead, a side-mount tool changer, a programmable
coolant nozzle, an automatic air gun, and much more.

10.10 More Information Online
For updated and supplemental information, including tips, tricks, maintenance procedures,
and more, visit the Haas Service page at www.HaasCNC.com. You can also scan the code
below with your mobile device to go directly to the Haas Service page:
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maintenance ......................................  5
part loading/unloading..........................  5
robot cells........................................  10
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safety decals
standard layout .................................  13
symbol reference...............................  14

safety information ...................................  18
search

find / replace...................................  158
second home .........................................  33
selection

multiple blocks ................................  153
Setting 28............................................  277
setup mode ............................................. 8

keyswitch.........................................  33
side-mount tool changer (SMTC)

door panel......................................  128
extra-large tools ..............................  126
moving tools ...................................  125
recovery ........................................  127
zero pocket designation ....................  125

special G-codes
engraving.......................................  185
mirror image...................................  185
pocket milling..................................  185
rotation and scaling..........................  185

special symbols ....................................  106
spindle load meter...................................  67
spindle orientation (M19) ........................  200
spindle safety limit...................................  11
spindle warm-up .....................................  98
subprograms........................................  186

external .........................................  186
local..............................................  189

T
tabbed menus

basic navigation ................................  68
tapping canned cycles ...........................  183
text

find / replace...................................  158
selection ........................................  153

Through-Spindle Coolant..........................  43
drilling cycle and..............................  183
M-code..........................................  389

tilt axis
center of rotation offset .....................  220

timer and counters display
reset...............................................  50

timers and counters display ......................  61
tool center point control...........................  362

G54 and......................................... 363
rotary setup and............................... 213

tool change offset
rotary............................................. 211

tool changer .........................................  121
safety ............................................ 128

tool loading
large / heavy tools ............................ 122

tool management tables
save and restore .............................. 120

tool offset.............................................  168
tooling

pull studs........................................ 115
Tnn code........................................ 170
tool holder care................................ 115
tool holders..................................... 114

U
umbrella tool changer

loading........................................... 126
recovery......................................... 126

unattended operation ................................  8
user positions .......................................  473

W
work (G54) position.................................  63
work offset ........................................... 168

macros and..................................... 245
workholding..........................................  140

safety and .........................................  5
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