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Selective Block Skip

The 6000i control has nine (9) optional block skip ‘switches’. The (/) code
followed by a number 1 through 9 activates the corresponding switch.

Example:

N1l #1002 = 1 *Note: O=OFF, 1= ON
N12 G81 Zz-.5 R.1 F12 P.1
N13 X1 Y1l

N14 X2
/2 N15 X3
N16 X5
N17 G80

In the above example, the hole at N15 is skipped. If N11, read
N11 #1002 = O

then N15 would be executed.
#1001 through #1009 are reserved for optional block skip use.
Parameters and Variable Registers

A macro is a series of instructions designed to achieve a specific result
for a given set of constraints. For example, a rectangular pocket of any
size always has four sides, four corner radii and a depth. Therefore, you
can cut many pockets of different sizes using a similar tool path with
longer or shorter moves for the tool path. If a suitable program processes
the constraints of the pocket, the CNC calculates a tool path to cut a
particular pocket. Such a program is called a macro. The G78
rectangular pocket cycle is an example of a macro that cannot be edited.

The constraints of the pocket, or the feature required, are its parameters.
Parameters for any feature vary as dimensions change; therefore, the

parameters are often called variables. The data for each parameter must
be stored as an entity, known as a variable register, also called variables.

Parameters passed to a macro are called parameters in this manual.
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Contents of Variables (PRINT)

Format:
PRINT xxx(variable)
Format:
N(Block number) PRINT xxx(variable)

You can verify the contents of a variable. This is useful when you are
debugging a program. Use the PRINT command to display the contents
of a variable on the screen in Manual, Single-Step and Auto Modes.

Example 1:
PRINT 200

Displays the contents of the variable (#200).

Example 2:
N180 PRINT 110

To display variable contents during program execution, use the PRINT
command as part of the program. Example 2 prints the contents of
variables #110 to the screen.

If commas separate the numbers, several variables can be printed
simultaneously.

In Manual Mode, type PRINT 110 then press START to display the
contents on the screen.

The PRINT variable can be abbreviated, as follows: P

See “Short Form Addressing,” Table 17-6, Abbreviations, for a list of
abbreviations to activate the corresponding command.

17-12
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Setting and Transferring Variables

When using parametric programming with axis addresses and
expressions (including unary minus), the complete expression needs to
be in parenthesis. For example, X(-#151) is correct. X-#151 or X-(#151)
are not correct.

Setting and Direct Transfer:

Variables are loaded or set when they display on the left side of an
equation. (That is, the left side of the equal sign.)

Example 1:

N200 #100 = 5.56
Variable #100 contains number 5.560000 until changed.
Example 2:

N200 #100 = 25.4m

Variable #100 sets variable 100 to 25.4mm. Similarly, #100 = 5i sets
variable 100 to 5 inches. If neither “i” nor “m” are used when assigning a
variable, then the value of the variable is modal. For example, #100 = 8
sets variable #100 to 8 (no unit).

Example 3:
N200 #100 = #20

Variable #100 contains the number held by #20 until changed. Equating
one variable with another is called a direct transfer.

NOTE: When a direct transfer is requested, the variable on the right
side of the equation must contain a value. Otherwise, the CNC
displays an error message(#nn not defined).

Indirect Transfer:

You can indirectly transfer variables to a depth of four levels by
introducing extra hatch marks (#) before the variable number. In an
indirect transfer, a value is transferred to one variable via another.

Example 1:
N201 G90 G17 G71 GO
N202 #101 = 51.456
N203 #102 = 101
N204 X##102

At Block N204, the X-axis moves to 51.456. Example 1 shows single
indirection. The contents of variable #101 are used by variable #102.
The actual content of variable #102 is constant 101. The indirection is
activated at Block N204 by the addition of the (#) symbol to variable #102.
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Example 2:
N210 G90 G17 G71 GO
N211 #101=1
N212 #102 =2
N213 #103 =3
N214 #104 =4
N215 #119 =100
N216 LOOP 4
N217 #119=#119+1
N218 #120 =119
N219 X###120
N220 END
N221 M2

Example 2 contains two levels of indirection (N219) and shows how the
contents from multiple variables can be assigned to a command or
expression.

At Block N215, variable #119 is set to constant 100.
At Block N217 one is added to the contents of variable #119.
At Block N218 variable #120 is set to constant 119.

Block N219 moves the X-axis to the position contained in variable #120
via two levels of indirection. The first level is the content of variable #119.
The second level is the content of variable #101, which is incremented in
the loop at Block N217 to introduce the contents of variables #102, #103
and #104.

The X-axis moves to X1; X2; X3; and X4.
Storing Result of Computation

When a mathematical expression is programmed, variables on the left
side of an equation store the computed result.

N250 #110 = #20 + #35
N260 #120 =#18/2

At N250, #110 contains the sum of the contents of #20 and #35. At
N260, #120 contains the result of the contents of #18 divided by 2.

Parentheses establish an order of operations or denote special functions.

NOTE: Multiplication operations MUST be in parentheses or the CNC
treats the multiply command (*) as a comment sign and
disregards the rest of the line following the sign (*).

N300 #140 = (#11 * #115) / 2
N310 #141 = sin (45)
N320 #142 = (#141 * #140) ; * #142 is shortest side
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Variable Programming Examples
Example 1

This program uses common variables in the range of #50 to #149. The
program mills a pocket with a three-degree draft angle on the sidewalls.
The dimensions at the bottom of the pocket are:

15.5730 (X axis) x 13.8850 (Y axis). The pocket is 1.0000 in. deep.

The tool begins at the upper-left corner of the pocket and at full depth.
Part Zero is set in the center of the pocket.

O 28 * 3-DEG. DRFT PKT
G90 G70 GO G17

TO
Z0

X0 YO

T1

X-7.7865 Y6.9425 * MOVE TO UP-LEFT CORNER

Z.5

G1Z-1F10 * FEED TO DEPTH

F40

#101 = 15.5730 * LENGTH (X) OF POCKET

#102 = 13.8850 * WIDTH OF POCKET

#103 = .0200 * DESIRED "STEP-UP" IN Z AXIS

#104 = (#103*TAN(3)) * CALCULATE "STEP-OVER" IN X-Y AXES
M98 P100 * CALL SUBPROGRAM 100

TO

G90 GO Z0

X0 YO

M2

0100

LOOP((1/#103)+1); * SET LOOP NUMBER (1 IN. DP /.02 STEP) + 1
Go1 * SET INCREMENTAL MODAL

G1 Y(-#102); * MILL L.H. SIDE

X#101; * MILL BOTTOM SIDE

Y#102; * MILL R.H. SIDE

X(-#101); * MILL TOP SIDE, BACK TO START POS'N

X(-#104) Y#104 Z#103; * STEP UP/OVER IN X-Y AND Z

#101 = #101 + (#104*2); * ADD STEPOVER TIMES 2 TO LONG SIDES
#102 = #102 + (#104*2); * ADD STEPOVER TIMES 2 TO SHORT SIDES
END *END LOOP

M99
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The pocket is milled with a side draft angle of three degrees. Zis setto a
step-up increment of .02 in. #152 can be set to a desired value, perhaps
to determine the finish on the sidewalls of the pocket. In this example,
the pocket always has a depth of 1 in., and a draft angle of 3 degrees.
The side lengths and Z step may be changed.

To make this program totally independent, the Z depth and draft angle
can be set to variables, and the additional calculations must then be
made.

Example 2

This program requires the length and width of a rectangle, the cut per
side on the rectangle, and the number of passes around the rectangle.
Variables #150 to #199 are read only. They can be set only in the main
program.

N10 O 1000

N20 G0 G17 G70 G90 F80

N30 T0

N40 Z0

N50 X0 YO ;* START POSITION OF RECTANGLE

N60 #151 = 3 ;* SET READ ONLY VARIABLE, X LENGTH OF SIDE
N70 #152 = 3;* SET READ ONLY VARIABLE, Y LENGTH OF SIDE
N80 #153 = .25 ;* SET READ ONLY VARIABLE, CUT PER SIDE

N90 #154 = 5 ;* SET READ ONLY VARIABLE, NUMBER OF PASSES
N100 M98 P1 ;* CALL SUBPROGRAM BODY

N110 T0
N120 Z0
N130 X0YO
N140 M2
N160 o1

N170  G91 G1 X#151 ;* MOVE X AXIS LENGTH OF SIDE

N180  Y#152 ;* MOVE Y AXIS LENGTH OF SIDE

N190  X(-#151) ;* MOVE X NEGATIVE

N200  Y(-#152) ;* MOVE Y NEGATIVE

N210  #111=0 ;* SET SIDE CUT INCREMENT TO 0

N220  LOOP #154 ;* LOOP #154 NUMBER OF TIMES

N230  X#153 Y#153 ;* SET SIDE CUT

N240  #111=#111 - #153 ;* DECREMENT SIDE CUT EACH LOOP
N250  #101 = #151 + (#111 * 2 ) ;* CALCULATE NEW X LENGTH
N260  #102 = #152 + (#111 * 2 ) ;* CALCULATE NEW Y LENGTH
N270  X#101 ;* MOVE AROUND SQUARE USING NEW SIDE * LENGTHS
N280  Y#102

N290  X(-#101)

N300  Y(-#102)

N310  END

N320 M99

The read only variables are set in Blocks N60 to N90. Then, the
subprogram is called. At Block N170, the first move is made along the X-
axis, followed by a move along the Y-axis. At Blocks N190 and N200, the
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logical negative sign makes the axis move in the opposite direction. The
contents of the variables remain the same.

At Block N220, a loop, which ends at Block N310, is set up. The loop

runs the number of times contained in variable #154. The first move in
the loop is in the X and Y axes to the side of cut value in #153. In Block
N240, #111 decrements at each pass through the loop, by the value of
the side cut. This value, in turn, is used to calculate a new length of cut
for each side.

User Macros (G65, G66, G67)

Use G66 when you want to use a modal macro subprogram. These
groups of instructions can be special canned cycles made up by the user
to simplify the programming of the particular part, or master programs for
similar part families, programmed with variables rather than fixed
dimensions.

Macros can contain automatic measuring sequences for sensors, such as
a probe, for feedback to the CNC. Referto Table 17-4.

Table 17-4, Macro G-Codes

Format Function
G65 Pn Ln Non-modal macro call. Call macro n. Execute
macro, at the current position, only once. The
subprogram can be looped (L).
G66 Pn Modal macro call. Call macro n. Execute macro

at any X and/or Y location given after the G66
code, until G67 (cancel) is called. G66 stays
active until G67 is called.

G67

Cancel Modal Macro Call (G66).

The following topics are described:

o Macro Body Structure
a Setting and Passing Parameters

All rights reserved. Subject to change without notice.
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Macro Body Structure
The macro body is defined in the same way as a subprogram.
Format: Oxxx
O identifies it as a macro.

xxX is the label number.

Example:
N200 O 201

Terminate the macro with an M99 code.

Use local variables within the body of a macro or subprogram only. You
cannot use them to transfer data to other macros or subprograms. If
further subprogram calls are made from the macro body, you must
transfer data from the local variables to common variables. The common
variables can then be referenced to transport data to the further
subprogram.

N220 #100 = #20

Common variables range from #100 to #220.

The macro must either be part of the program from which it is called or
"included" using the file inclusion code. Refer to “File Inclusion” in this
section.

Setting and Passing Parameters
The following topics are described:

G65 Macro Programming, Main

G65 Macro Programming, Macro (Subprogram)
G66/G67 Macro Programming

SLOTMAC.G Program

a Macro Programming (Hole Milling Macro)

0000

You can set parameters for a macro before the subprogram call (M98
Pn). Refer to Example 1. Blocks 10 to 12 define variable values for the
subprogram called in Block 13.

Example 1
N10 #151=2
N11 #152=3
N12 #153=34
N13 M98 P1
N14  --—----
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It may be more convenient to use macro call G65 Pn or G66 Pn to pass
variables to the subprogram by letter address. This is how a canned cycle
operates. Refer to Example 2. Values are passed on for parameters A,
B and C.

Example 2

N20 G65P1A2B3C3.4
NP5 R—

Macro call G65 Pn contains a loop option (Ln). Where, n is the number of
repetitions of the subprogram called.

N20 G65 P1 A2 B3 C3.4L3
N p—

Macro 1 is called three times (Ln equals 3).

When parameters are passed to a macro body by letter address, the
contents of the parameters are stored in local variables. Refer to

Table 17-5.
Table 17-5, Letter Addresses
A=#1 B=#2 C=#3 D =#7 E=#8 F =#9,
H=#11 | =#4 J=#5 K =#6 M=#13 | Q=#17,
R =#18 S =#19 T =#20 U=#21 V = #22 W = #23,
X =#24 Y = #25 Z =#26
Letter addresses G, L, N, O, and P cannot be used for parameter
passing.
All rights reserved. Subject to change without notice. 17-19
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G65 Macro Programming, Main

The following is an example of a simple macro program. In this example,
the macro is a "window milling" cycle designed to mill a square or
rectangular window through a part.

Example:

N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
N11
N12
N13
N14
N15

099 * WINDOW-MACRO-CALL
G90 G70 GO G17
T0

Z0

X0YO

T1 *** .5000 MILL
G90 GO X1Y1

Z1

F40

G65 P3 X4 Y4 Z-.55
G90 G0 Z.1

T0

Z0

X0YO

M30 099

* parameters passed:
* X (#24) = length of window in X axis
*Y (#25) = width of window in Y axis
* Z (#26) = absolute tool depth
G65 Macro Programming, Macro (Subprogram)

This macro can mill any size window (L x W), at any Z depth. To change
the pocket size, change the parameters on Block 10 (X,Y,Z). The CNC
executes the macro only once, at the current position. (G65 is not modal.)

Example:

N22
N23
N24
N25
N26
N27
N28
N29
N30
N31

03 * WINDOW-MACRO
G90 G1 Z#26

GO1 G41 Y(#25/2)
X(-(#24/2))

Y (-#25)

X#24

Y#25

X(-(#24/2))

G40 Y(-(#25/2))

M99

17-20
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G66/G67 Macro Programming

This example is a modal macro program to mill slots in a plate at various
locations. In contrast to the G65 (single-call macro) in Example 1, G66
(modal macro call) applies the macro to all subsequent moves, until
canceled by G67. Program G67 after the last slot location.

Example:
N1 0101 * SLOTCALL.G
N2 G90 G70 GO G17
N3 TO 20
N4 X0 YO
N5 T1D.25L-1 F30
N6 G66 P1255 X5 Y1 Z-.1 A5 B12 C5
N7 X1Y2
N8 X2Y4
N9 G67
N10 G90 GO TO Z0
N11 X0 YO
N12 M2
N13
N14 ['SLOTMAC.G

This program calls SLOTMAC.G, a program in another file. The "file
inclusion” block (N14) calls the program from another file in the Program
Manager.
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SLOTMAC.G Program

In the following Blocks 1260 through 1400 are comment blocks that
regard the macro's structure and concept.

Example:
N1255 01255 *SLOTMAC.G
N1260
N1270 * EXAMPLE: G65 P1255 X-3 Y1 Z-.125 A5 B12 C10
N1280 *P=SUB#
N1290 * X =XDIM OF SLOT #24
N1300 *Y =Y DIM OF SLOT #25
N1310 *Z=ABS DEPTH OF SLOT #26
N1320 *A=ZFEEDRATE #1
N1330 *B = XY FEEDRATE #2
N1340 * C = ANGLE FROM 3 o’clock #3
N1350
N1360 * NOTES:
N1370 *1. SLOT WILL HAVE FULL RAD.
N1380 *2. MUST POS'N XY OVER CENTER OF L.LEFT RAD.
N1390 * 3. PROGRAM SLOT LENGTHWISE IN X, ANGLE C WILL ROTATE
N1400
N1410 G990 G0 Zz1
N1420 G61 Z#26 F#1
N1430 G68 C#3
N1440 G91 G41 G64 X.1 Y(#25/2) F#2
N1450 X-.1
N1460 G3 X0 Y(-(#25)) 10 I(-(#25/2))
N1470 G1 X(ABS((ABS(#24))-(ABS(#25))))
N1480 G3 X0 Y#25 10 J(#25/2)
N1490 G1 X(-(ABS((ABS(#24))-(ABS(#25)))))
N1500 G1 G40 Y(-(#25/2))
N1510 G68
N1520 G90 GO Zz.1
N1530 M99
17-22 All rights reserved. Subject to change without notice.
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Macro Programming (Hole Milling Macro)

Example 3 machines a CW or CCW hole. A move is made to the hole
center and to the required Z depth before calling the macro. After the
macro is completed, the Z-axis moves to the clearance plane. The macro
contains tangential entry to and exit from the hole surface. It uses error
checking and messages. When the macro is finished, machine
parameters return to the their previous status.

String variables (Examples: EPSI, SAVEFRT) can be set and used in
place of regular variables.

Symbol or Name Variables

Symbol or name variables can be used to make a macro program easier
to understand. They can represent a value or a variable. They can be
used only in subprograms.

Symbol or name variables must be defined before use, in the following
format:

[ TEXT value or variable
Examples:
[ Pl 3.141592654  *Plis read as the value given

[ TFLAG #1041 *TFLAG represents system variable #1040
(current tool comp)

NOTE: Open bracket must start line. Do not use equal signs (=) in
string variables.

You can use a variable to print values.
#35=PI ;print 35  *3.141592654 is printed

There must be at least one space preceding and following the string
variable in a program. In the following examples, Pl is the variable.

#35/PI+#23  Produces error.
#35/ Pl +#23 Correct format.

Once set, string variables can be used in any macro within the same
program.
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Example:

G90 G70 GO G17

TO Z0O

X0 YO

T1F30

X1.5Y0 * MOVE TO HOLE CENTER
Z1

G12z-5 *MOVE ZTO DEPTH

G65 P76 D2.0 S.010 J35 K20

G0 Z.1 *RAISE ZTO CLEARANCE PLANE
TO Z0

X0 YO

M2

076 * HOLE MILLING MACRO.
D#7 = HOLE DIAMETER (+=CCW,-=CW), J#5 = ROUGH FEEDRATE,

S#19 = FINISH STOCK AMOUNT, K#6 = FINISH FEEDRATE.
#1020 = TOOL DIAMETER.

* X X *

*

[SAVEG90 #99 * SET STRING SAVEG90 TO VAR 99
[SAVEGOO #98 * SET STRING SAVEGO00 TO VAR 98
[SAVEFRT #97 * SET STRING SAVEFRT TO VAR 97
[TDIA  #96 * SET STRING TDIA TO VAR 96
[EPSI .00001 * SET STRING EPSI TO .00001

SAVEG90 = #1090 * SAVE CURRENT DIM MODE (ABS=90,INCR=91)
SAVEGOO = #1016 * SAVE CURRENT MOVE MODE (RAPID=0,FEED=1)
SAVEFRT = #1022 * SAVE CURRENT FEEDRATE
TDIA = ABS(#1020) * SAVE CURRENT ABSOLUTE TOOL DIA
IF('VAR(7)) THEN
PRINT (ERROR! HOLE DIA. NOT GIVEN)
M30
ENDIF
IF('VAR(5)) THEN: #5=#1022; ENDIF * DEFAULT ROUGH FEEDRATE.
IF(IVAR(6)) THEN; #6=#5; ENDIF * DEFAULT FINISH FEEDRATE.
IF('VAR(19)) THEN; #19=0.; ENDIF * DEFAULT NO FINISH STOCK.
IF(ABS(#7/2)<ABS(#19)) THEN
PRINT (ERROR! TOOL DIA. TOO BIG)
M30
ENDIF
#33 = (ABS(#7)/2-ABS(#19)- TDIA /2); * ROUGHING PASS RADIUS.
IF(#33<0[#33=0) THEN
PRINT (ERROR! ROUGH AMOUNT TOO BIG)
M30
ENDIF
IF( #1041 > 40+ EPSI) THEN * CHECK IF TOOL COMP IS ON
PRINT (ERROR! TOOL COMP NOT ALLOWED)
M30
ENDIF
IF( TDIA < EPSI ) THEN

17-24

All rights reserved. Subject to change without notice.
November 2009



CNC User’s Manual HNILHM

P/N 627 785-22 - Advanced Programming Features

PRINT (WARNING: TOOL DIA.= 0)

MOO * DWELL UNTIL START KEY.

ENDIF

#34 = (#33/2); * INTERMEDIATE RADIUS.
#35 = (ABS(#7)/2- TDIA /2); * FINISH PASS RADIUS.
#36 = (#35/2); * INTERMEDIATE RADIUS.
G64; * CONTOURING MODE.

IF(#7>0) THEN * COUNTER-CLOCKWISE.
GO1 F#5

GO1 X#34 Y#34

GO3 X(-#34) Y#34 |(-#34) JO

GO03 X0 YO 10 J(-#33)

GO3 X(-#34) Y(-#34) 10 J(-#34)

GO1 X#34 Y(-#34)

IF((#19> EPSI ) & (#6> EPSI )) THEN * IF FINISH PASS.
G91 F#6

GO1 X#36 Y#36

GO3 X(-#36) Y#36 I(-#36) JO

GO03 X0 YO 10 J(-#35)

GO3 X(-#36) Y(-#36) 10 J(-#36)

GO1 X#36 Y(-#36)

ENDIF

ELSE * CLOCKWISE.

G91 F#5

GO1 X(-#34) Y#34

GO02 X#34 Y#34 1#34 JO

G02 X0 YO 10 J(-#33)

GO2 X#34 Y(-#34) 10 J(-#34)

GO1 X(-#34) Y(-#34)

IF((#19> EPSI ) & (#6> EPSI )) THEN * IF FINISH PASS.
G91 F#6

GO1 X(-#36) Y#36

GO02 X#36 Y#36 1#36 JO

G02 X0 YO 10 J(-#35)

GO02 X#36 Y(-#36) 10 J(-#36)

GO1 X(-#36) Y(-#36)

ENDIF * FINISH PASS.

ENDIF * CLOCKWISE

IF( SAVEFRT > EPSI ) THEN; F( SAVEFRT ); ENDIF * RESTORE FEEDRATE.
G SAVEG90 ; * RESTORE G90/91.

G SAVEGO00 ; * RESTORE GO00/01.

M99
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Probe Move (G31)

G31 is to be issued with an associated axis move (i.e. G31 X10). When
the G31 is executed, it moves at current feedrate selected for G1 until the
touch probe selected is deflected. At this point, the move is stopped, and
the position where the probe touched the part is read and passed to
system variables (#1060 to #1063 for X to U).

G31 is aborted if any of the following events occur:
The primitive is issued while the probe is still deflected (touching the

part).

The ready signal is not present.
Hardware malfunction: Trigger signal engaged, but no position is

latched.

Start pulse is issued, but probe is not ready after 2 seconds. (Only
cordless probes).

Cordless probe still in “sleeping mode.”
Low battery signal becomes active (Only cordless probes).

M-Code M9387 is provided to select the probe G31 uses and probe
activation:

M9387X0

Selects the Tool touch probe (X13)

M9387X1

Selects the 3-D touch probe (X12) (default)

M9387Y0

Copies Tool touch probe state (deflected or not) into a
system variable (#1066)

M9387Y1

Copies 3-D touch probe state (deflected or not) into a
system variable (#1066)

M938770

Turns off cordless probe

M938771

Turns on cordless probe

Canned cycles are available for the most common probe functions. Refer
to “Section 5, Probing Cycles” for details. Using the G31 primitive,
parametric programming, and the M-Code described above, it is possible
to write additional cycles to perform custom probing functions.

17-26
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Conditional Statements

This subsection discusses the conditional statements IF, THEN, ELSE,
GOTO and WHILE.

IF - THEN - ENDIF
N300 IF (expression) THEN
N310 -------nmmmmmmmmmee

N360 ENDIF

If the expression in N300 is true, the program continues at N310. If the
expression is false, the program continues at N370.

In place of an expression, you can use a variable that while not zero is
treated as a true expression. (Zero equals false. Any other value equals
true.)

IF - THEN - ELSE - ENDIF
N400 IF (expression) THEN
N410 ------mmmmmmmmmme-

N440 ELSE

If the expression is true, the program continues at N410, then to N440,
where a jump is made to N480.

If the expression is false, the CNC skips Blocks N410 to N440 and
executes Blocks N450 to N470. In place of an expression, you can use a
variable that while not zero is treated as a true expression. (Zero equals
false. Any other value equals true.)

IF - GOTO
N500 IF (expression) GOTO nnnn
N510 ---------

NOTE: When you program IF-GOTO statements do not precede the
block number with the character "N".

For example, IF-GOTO 487 skips to block number N487.

If the expression is true, the program jumps to the block number specified
(nnn). If the expression is false, the program continues at Block N510. In
place of an expression a variable can be used which while not zero is
treated as a true expression. (Zero equals false. Any other value equals
true.)
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WHILE - DO - END
N550 WHILE (expression) DO nnnn
N560

N590 END nnnn

If the expression is true, the program repeats between N550 and N590
until the expression becomes false. Similarly, if the expression is false
when Block N550 is executed, the CNC jumps to Block N600. The
number after DO is a label (identifier only) and the same number must be
used to identify the END of the loop.

In place of an expression, you can use a variable that while not zero is
treated as a true expression. (Zero equals false. Any other value equals
true.)

DO - END
N620 DO nnnn

N670 END nnnn

DO - END sets the program into an infinite loop that can only be ended by
programming a GOTO (1111) command to another block. DO and END
must be paired with labels (nnnn). When executed the program repeats
Blocks N630 to N660 until the expression at N650 becomes true and
program execution continues at block (1111).
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Unconditional LOOP Repeat

Conditional statements require that a test be strictly true or false in order
for a particular course of action to be taken. Unconditional statements
are acted on without a logical precondition.

LOOP - END
N680 LOOP nnnn

N695 END

LOOP instructs the control to execute the following blocks (N685) until it
reaches an END command. The sequence is repeated nnnn times. The
number of loops can be a variable assignment ( LOOP #121 ).

GOTO
\N698 GOTO nnnn

GOTO is an instruction to continue program execution at the block
specified (nnnn). You should not require this instruction in a user macro.
It is intended for use in conjunction with the block skip symbol (\), as
shown in the example. When block skip is ON, Block N698 is not
executed. When block skip is OFF, Block N698 is executed and program
execution jumps to the block specified.

NOTE: When you program GOTO statements do not precede the block
number with the character "N".

For example, GOTO 610 skips to block number N610.

Short Form Addressing

The appropriate abbreviation instructs the CNC to activate the
corresponding command. Refer to Table 17-6.

Table 17-6, Abbreviations

Command Abbreviation

DO 1D
END 1E

GOTO 1G
IF ]I

LOOP L

PRINT P

THEN 1T

WHILE w
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Logical and Comparative Terms
The following topics are described:

o Logical Terms
a Comparative Terms
Logical Terms

All logical operations can be carried out using the following command
characters or combinations of characters. Refer to Table 17-7.

Table 17-7, Logical Symbols

Statement Symbol True/False Table
OR ! 0-0 = False
0-1 =True
1-0 = True
1-1 =True
EXCLUSIVE N 0-0= False
OR 0-1= True
1-0=True
1-1 = False
AND & 0-0= False
0-1= False
1-0= False
True

Comparative Terms
You can compare variables with variables and variables with constants
using equality and inequality operators.
The following topics are described:
o Equality Operators
o Inequality Operators

Equality Operators
N700 IF (#120 = #125) THEN (or GOTO)
N710

N740 IF (#130 = 360) THEN (or GOTO)
N750

Block N700 compares the contents of variable #120 with the contents of
variable #125. If the contents are equal, then the expression is true and
THEN or GOTO directs the program. Otherwise, the expression is false.
At Block N740, the contents of variable #130 are compared with the
constant 360. The result of the comparison is identical to the first case.
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Inequality Operators

NOT
N760 WHILE (#135 != #137) DO 10
N (0 ——

N790 END 10

The exclamation mark (!) symbolizes NOT. Therefore, Block N760
instructs the CNC to continue the loop to N790 while the contents of
variables #135 and #137 are not equal (condition true). When the
contents of the variables become equal the expression is false and the
loop terminates.

GREATER THAN
N800 IF (#122 > #134) GOTO 830
|21 0 J——————

The symbol (>) symbolizes GREATER THAN. Therefore, Block N800
instructs the control to go to (GOTO) or jump to Block N830 if the
contents of variable #122 are greater than the contents of variable #134
(condition true). If the expression is false, execution continues to Block
N810.

LESS THAN
N840 IF (#123 < #135) GOTO 880
N850 ------mmmmmmmmmemeee

The symbol (<) symbolizes LESS THAN. The function is the opposite of
GREATER THAN and the expression is true when the contents of
variable #123 are less than the contents of variable #135.

NOTE: Greater than (>) and less than (<) expressions become false if
the contents of the compared variables are equal.

File Inclusion
Example 1. ["FILENAME.G

File inclusion is a function that allows a subprogram that is not actually
part of the file to be called from the main program, or from another
subprogram in the file.

In this way, a tool change subprogram or a macro can be stored in the .G
directory, and called from any other program that has the proper "“file
inclusion" code, which allows the execution of the external subprogram.

Example 1 shows the syntax necessary to "include" a file into another file.

Format: open left bracket (), then double quote character ("), then the
filename and its extension. This line must display somewhere in the
program that is to call the "included" program.
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Example 2:
N1 023 * TEST.G
N2 M98 P9
N3 T1*1.0000 MILL
N4 GO X-.6Y.6
N5 z1
N6
N7
N33 M98 P9
N34 T2
N35 * 368 DRILL
N36
N50 M98 P9
N51 M30 023
N52 ['TOOLCHNG.G

In Example 2, a program named TOOLCHNG.G can be called from the
main program (or from an existing subprogram). It is made possible by
line N52. The file inclusion function is programmed on N52.

In this way, the same subprogram can be used in many programs, but
you do not need to type it into each program. Each program must,
contain the proper "file inclusion" block.

The program to be included must be in the form of a subprogram,
beginning with Onnn, and ending with the M99 code.

The format for file inclusion is: ['FILENAME.G

It is especially useful for including tool change subprograms, zero-setting
subprograms and macros.

17-32
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#1000, block skip, description, 17-10
#1001-#1009, selective block skip,
description, 17-11
#1030, stock-variable, 9-23
% Feed, machine status display, 3-10
% RPM, machine status display, 3-10
(ALT + H) Hold, hold the program, 14-1
(ALT + S) Start, start up screen, 14-1
(SHIFT + F1) Msgs
auto mode screen, 11-3
description, 3-14
single-step screen, 11-3
(SHIFT + F10) Quit, cancel unsaved edits, 6-7
(SHIFT + F10) Shut Down
description, 3-13
manual mode, 3-5
shut down screen, 14-1
(SHIFT + F10) Up Dir, screen illustration, 10-6
(SHIFT + F2) Clear MDI, clear MDI history
page, 3-19
(SHIFT + F2) Create Dir, description, 10-12
(SHIFT + F3) BG Prog
auto mode screen, 11-3
single-step screen, 11-3
(SHIFT + F3) Undo
cancel edits, 6-9
restore, deleted blocks, 6-9
(SHIFT + F4) Log to, program screen, 10-4
(SHIFT + F4) Parts Counter
auto mode screen, 11-3
single-step screen, 11-3
(SHIFT + F4) Redo, restore, canceled edits,
6-9
(SHIFT + F5) PLC, referenced, 3-13, 9-10
(SHIFT + F7) OSC
auto mode screen, 11-3
referenced, 3-13
single-step screen, 11-3
(SHIFT + F7) Show Details, screen
illustration, 10-6
(SHIFT + F8) Find in Table, description, 9-10
(SHIFT + F8) OLM
auto mode screen, 11-3
referenced, 3-13, 9-10
single-step screen, 11-3
(SHIFT + F9) Change Layout, screen
illustration, 10-5
(SHIFT + F9) SIK, referenced, 3-13
.DXF extension, 16-1

.fxd extension, created, using DXF converter,
16-8

.G extension
created, using DXF converter, 16-1, 16-8
program names, 10-7

.M extension, created, using DXF converter,
16-1, 16-8

.sel extension, created, using DXF converter,
16-8

2-D Line Draw (F4), View Type (F5) screen,
8-5

3-D Line Draw (F5), View Type (F5) screen,
8-5

3-D Perspective View (F2), View Type (F5)
screen, 8-5

3-D Shaded (F6), View Type (F5) screen,
8-5

4-axis
programming conventions, 15-2
programming, description, 15-1

6000i CNC Technical Manual, P/N 627787-
21, referenced, 3-13, 3-14, 5-62, 5-78,
9-10, 11-3

6000i-3X, icon, defined, 1-1

6000i-4X, description, 15-1

6000i-4X, icon, defined, 1-1

A

abbreviations, command, listed, 17-29
absolute mode
center-angle arc, illustration, 7-7
change to, (G90), 4-33
description, 1-6, 3-16
absolute zero
defined, 3-16
point, to set, (G92), 4-33
reference point, 1-6, 3-16
absolute, (G90), edit help, 7-5
accumulated run-time timer, description,
11-10
activate
manual mode, feed, 3-15
manual mode, rapid, 3-15
servos, 3-5
active soft key, manual screen area, 3-10
address words, typing in, 7-19
Adjust Blk Form (F1)
changes the Draw image display to
simulate cut away feature, 8-11
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screen, illustration, 8-11
Adjust View (F6)
change Draw image display, 8-7
screen, illustration, 8-7
adjusting
feedrate, 3-15
rapid move speed, 3-15
advance block
beginning, 6-10
end of, 6-10
end of program, 6-10
first of program, 6-10
advanced programming features
block, separators, 17-2
conditional statements, 17-27
expressions, functions, 17-5
logical and comparative terms, 17-30
modifiers, description, 17-1
modifiers, listed, 17-1
probe move (G31), 17-26
system variables, 17-8
tool offset, modification, 17-3
user macros (G65, G66, G67), 17-17
user variables, 17-9
alphanumeric keys
description, 2-3
illustration, 2-2
listed, 2-3
angle
measurement, 1-7
references, 1-8
angular motion programming, example, 4-6
arc
CCw, (G3)
description, 7-8
edit help, 7-6
CWw, (G2)
description, 7-8
edit help, 7-6
direction, illustration, 1-9, 4-13
partial, example, 4-8
programming, description, 7-6
arcs, description, 7-6
area clearance, irregular pocket, (G169),
5-24
ARROW keys, illustration, 2-7
ATC. See automatic tool changer
auto mode
default operation mode, 8-3

hold, 11-7
to run, 11-6
screen, illustration, 11-7
screen, soft keys, secondary, listed, 11-3
secondary, soft keys, listed, 11-3
soft keys, listed, 11-3
starting block, select, using arrow keys,
11-8
switch from, single-step mode, 11-6
automatic
mode, defined, 11-1
tool changer, 5-8, 9-11
auxiliary, keyboard, single value, to clear,
9-5
axis
address, unary minus, example, 17-13
approach, 5-32
descriptions, 1-3
four-axis, types
linear, description, 15-1
rotary, description, 15-1
of motion, illustration, 1-4
rotation, (G68)
canceled by G92, 4-33
description, 4-28
examples, 4-29
scaling, (G72), 4-32
scaling, (G72), canceled by G92, 4-33
select key, illustration, 3-7
selecting, 3-17

B

back up on, USB memory stick, 1-2
background programming, soft key,
description, 11-3
ball end mill
length offsets, using, 9-21
setting TLO, illustration, 9-22
tool diameter compensation, using, 9-21
basic drill cycle, (G81)
description, 5-3
edit help, 7-9
screen illustration, 7-23
basic M-functions, description, 7-12
basic modal functions, listed, 7-5
BG Prog (SHIFT + F3)
auto mode screen, 11-3
single-step screen, 11-3
Bin (F4), description, 9-8

program blank line, to insert, 6-14
cancel, 11-7
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block
end of program, feature, 6-10
end of, feature, 6-10
goto, feature, 6-13
insert, feature, 6-8
number, 3-10
program area label, 3-10
selective skip, description, 17-11
separators, description, 17-2
skip variables, description, 17-9
skip, description, 17-10
start of program, feature, 6-10
start of, feature, 6-10
Block search
(F3), use to select a starting block, 11-5
Find (F8), soft keys, listed, 11-6
soft keys, listed, 11-5
using to select, starting block, 11-5
BlockForm (G120)
description, 4-35
edit help, 7-11
program requirement for Draw, 8-2
boring. See also, drilling
bidirectional cycle, (G85), 5-6
bidirectional cycle, (G85), edit help, 7-9
canned cycles, (G81-G89), 5-2
counter drill cycle, (G82), 5-3
example, 5-8
flat bottom cycle (G89), 5-8
unidirectional cycle, (G86), 5-6
unidirectional cycle, (G86), edit help, 7-9

C

calibAndToolMeasurementRPM, description,
5-67
call subprogram, (M98)
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
cancel
a single step run, 11-4
auto mode program, 11-7
drill, tap, bore cycle, (G80), 5-3
G81-G89, drilling off, (G80), listing, table,
7-15
In-Position Mode, modal, exact stop,
(G64), 4-12
macro modal macro, (G66), edit help,
7-11
modal macro, (G67), listing, table, 7-14
modal radius or chamfer, (G60)

defined, 4-1
edit help, 7-5
listing, table, 7-14
unsaved, edits, 6-7
Cancel (F2), shut down screen, 3-5, 14-1
canned cycles
defined, 5-1
description, 5-1
drilling tapping, boring, (G81-G89), 5-2
probe cycles, description, 5-61
spindle probe, description, 5-78
tapping, G84, 5-5
CD-ROM drive, USB, 13-2
chamfering, (G59, G60), 4-21
Change Layout (SHIFT + F9), screen
illustration, 10-5
Change Window (F5), Msgs screen, 3-14
changing, jog mode, 3-17
character, to delete, 6-7
chip break cycle, (G87)
description, 5-7
edit help, 7-9
circular interpolation
absolute mode, 4-8
CCW, (G3), description, 4-7
circle, example, 4-10
CW, (G2), description, 4-7
incremental mode, 4-8
parameters, 4-7
partial arc, example, 4-8, 4-9
circular move, plane you select, 1-8
circular pocket cycle, (G77)
description, 5-20
edit help, 7-10
circular profile cycle, (G171)
description, 5-34
edit help, 7-9
screen illustration, 7-20
circular slot cycle, (G211)
description, 5-48
edit help, 7-10
screen illustration, 7-26
CLEAR key
illustration, 2-7
single value, to clear, 9-5
Clear Line (F7), tool page, row to clear, 9-5
Clear MDI (SHIFT + F2), clear MDI history
page, 3-19
clearing
a halted program, 11-8
entries, 2-9
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CNC
DXF converter
description, 16-4
file creation, 16-1
files created, 16-8
parts counter, description, 11-10
timer, description, 11-10
codes, order of execution, 12-4
command line, manual screen area, 3-9
command, abbreviations, listed, 17-29
comments, include in program listing, 6-16
common (global) variables, description, 17-9
comparative terms, description, 17-30
compensated move, ramping, 9-19
compensation
LEFT, (G41), edit help, 7-5
left-hand, 9-16
OFF, (G40), edit help, 7-5
RIGHT, (G42), edit help, 7-5
right-hand, 9-16
computation, storing result, 17-14
conditional statements, description, 17-27
consecutive compensated moves,
illustration, 9-18
console, illustration, 2-1
continuous
jog, 3-11
jog, Feed mode, 3-17
jog, Rapid mode, 3-17
move, execute, 3-18
continuous path mode. See also, contouring
mode
contouring mode, (G64)
description, 4-24
edit help, 7-11
control M-Codes
description, 12-3
listed, table, 12-3
conventional
jog, 3-11
jog mode, 3-17
conversion formula
minutes to decimal, 15-1
seconds to degrees, 15-1
coolant
Off
(M09), See M9, 7-18
(M9)
control M-Codes, 12-2
cooling, cleaning, & lubrication, 7-12
edit help, 7-18

On
(M08), See M8, 7-18
(M8)
control M-Codes, 12-2
cooling, cleaning, & lubrication, 7-12
edit help, 7-18
ready, LED, 3-8
cooling, cleaning, and lubrication M-function,
description, 7-12
copy
program blocks, 6-15
program, other directories, 10-10
corner rounding/chamfering, (G59, G60),
4-21
CounterBore drill cycle, (G82)
description, 5-3

edit help, 7-9
screen illustration, 7-24
create

new programs, 10-7
subdirectory, description, 10-12
Create (F2), new program, 10-7
Create Dir (SHIFT + F2), description, 10-12
cursor, tool page, description, 2-9
cutting direction, 5-32
cutting mode. See also, contouring mode

D

dashboard
description, 8-3
Draw screen, illustration, 8-4
illustration, 8-4
decimal points, 7-3
defining, positions, 1-5
delete
a character, 6-7
a program, 10-8
groups of programs, 10-12
program block, 6-8
text, 2-9
Delete
(F2), delete a character, 6-7
(F3), delete, a program, 10-8
(F7), to delete, text, 2-9
Block (F4), deleting program block, 6-8
groups of programs, 10-12
DELETE key, single value, to clear, 9-5
desktop icon, off-line software, 14-2
diameter
machine status display, 3-10
offset, tool page, 9-15
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diameterOfToolProbeGauge, description,
5-64
direct transfer, variables, 17-13
disclaimer, iii
disengage, servos, 3-5
display
DXF
double window size, 16-6
fit window, 16-6
half window size, 16-6
window zoom, 16-6
window, zoom in, 16-6
gauge
description, 3-4
screen, from SHIFT Manual, illustration,
3-3
screen, soft keys, listed, 3-4
Display Program
(F8), display Draw image, program, and
dashboard, 8-4
(F8), screen, illustration, 8-4
distance to go
display mode, description, 11-6
manual screen area, 3-9
DO-END, conditional statement, 17-28
double, window size, display, DXF, 16-6
dpm, degrees per minute, defined, 15-1
draft angle pocket cycle, (G73)
description, 5-14
edit help, 7-10
Draw
(F7), viewing program, 8-1
CNC code, view tool paths, 16-4
F10, exit, 8-16
program, requirements, 8-2
real-time mode, description, 8-1
screen, illustration, 8-2
simulation mode
description, 8-1
operation mode, 8-3
screen, description, 8-3
to activate, 8-2
starting, 8-2
using while running programs, 11-8
viewing, programs, 8-1
Drawing Exchange Format, See DXF, 1-1
drill
4-axis, programming examples, 15-3
bolt hole cycle, (G79)
description, 5-10
edit help, 7-9

pattern cycle (G179)
description, 5-11
edit help, 7-9
screen illustration, 7-24
drilling. See also, boring
cycles, description, 7-9
off, (G80), 5-3
off, (G80), edit help, 7-9
soft keys, listed, 5-3
tapping, boring canned cycles, (G81-
G89), 5-2
dry run
all axes, (M105)
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
No Z-axis, (M106)
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
Off-cancel M105 and M106 (M107)
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
dwell
(G04), See G4, 7-11
(G4), description, 4-11
(G4), edit help, 7-11
machine status display, 3-10
tapping canned cycle, 5-5
DXF, 16-6
defined, 1-1
description, 16-1
display
double. window size, 16-6
fit window, 16-6
window, zoom, 16-6
extension, 16-1
screen, illustration, 16-2
DXF converter
CNC code, description, 16-4
contours and drill holes, 16-1
contours, description, 16-3
create, conversational file, 16-1
create, G-Code file, 16-1
drilling, description, 16-3
edited
conversational program, listing, 16-13
G-Code program, listing, 16-16
entities
not supported, 16-7
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supported, table, 16-7
examples, 16-8
feature, description, 16-1
files, created, 16-8
mouse operations, table, 16-4
requirements
machine software, 16-1
off-line software, 16-1
shapes
creating, 16-3
types, listed, 16-3
soft keys, descriptions, 16-5
to open, 16-2
unedited
conversational program, listing, 16-10
G-Code program, listing, 16-11
program run in Draw, illustration, 16-12

E

edge finding, G141, 5-82
edit
canceling, unsaved, 6-7
help
description, 7-1
M-Code listing, 7-18
screens, examples, illustrations, 7-20
soft keys, listed, 7-2
keys, illustration, 2-2
keys, table, 2-7
saving, 6-7
screen, description, 6-2
soft keys, description, 6-3
Edit (F2), Draw screen, 6-2
Edit (F3), manual screen, 6-2
Edit (F8)
program editor, 1-2
program screen, 6-2
program screen, access DXF converter,
16-2
Edit Funct (F8)
copy, blocks, description, 6-15
cut, blocks, description, 6-15
deleting, a program block, 6-8
edit screen, description, 6-6
find/replace screen, description, 6-12,
6-13
find/replace, description, 6-11
marking blocks, 6-7
paste, blocks, 6-15
pop-up menu, description, 6-6
pop-up menu, illustration, 6-6

Replace with, feature, 6-13
unmark, program blocks, 6-7
Edit Help G-Code Menu, table, 7-13
effectivity notation, 1-1
ELSE, conditional statement, 17-27
emergency stop, reset, 3-5
end of
program (M2), basic M-functions, 7-12
program, feature, 6-10
subprogram (M99), description, 5-57
End of Block, Move (F7), feature, 6-10
End of Prog, Move (F7), feature, 6-10
end of subprogram (M99)
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
macro terminated, 4-26
end user, common (global) variables, macro
numbers, 17-9
ENDIF, conditional statement, 17-27
EndMill cycle, (G176)
description, 5-39
edit help, 7-9
screen illustration, 7-22
engrave cycle, (G190)
description, 5-50
listed, 7-9
sample program, 5-51
screen illustration, 7-23
ENTER key, illustration, 2-7
entries, clearing, 2-9
entry field types, listed, 7-3
equality operators, description, 17-30
E-STOP
emergency stop, 3-5
key, illustration, 3-8
no keyboard equivalent, 13-1
to reset, 3-5
exact stop
(G09), See G9, 7-11
(G9), edit help, 7-11
check
G61, In-Position Mode, modal, 4-23
G64, cancel (G61), 4-23
G9, In-Position Mode, non-modal, 4-23
G-Code, formats, 4-12
mode, (G61), edit help, 7-11
non-modal, (G9), 4-12
examples, jog/return, 11-13
exit
F10, Draw program, 8-16
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shut down, 3-5
Exit (F10)

Draw, to exit, 8-16

edits, saving, 6-7

shut down screen, 3-14
expressions

description, 17-5

examples, 17-6

listed, operators, 17-5

unary minus, example, 17-13
Extra (F2), tool information, 9-8

F

F1 (Adjust BIk Form), changes the Draw
image display to simulate cut away
feature, 8-11

F1 (Find previous)

Replace with, feature, 6-13
search, specific text, 6-11

F1 (Plane View), View Type (F5) screen, 8-5

F1 (Restart Pos), jog/return screen,
description, 11-12

F1 (Run)
run Draw program, 8-2
run program without pause, 8-3

F1 (Shape), DXF converter, 16-3

F1 (Shut Down), shut down screen, 3-5,
3-14, 14-1

F10 (Exit)

Draw, to exit, 8-16
edits, saving, 6-7
shut down screen, 3-14

F10 (Return)
exit, Find/Replace screen, 6-11
jog/return screen, description, 11-12

F2 (3-D Perspective View), View Type (F5)
screen, 8-5

F2 (Cancel), shut down screen, 3-5, 14-1

F2 (Create), new program, 10-7

F2 (Delete), delete a character, 6-7

F2 (Edit), Draw screen, 6-2

F2 (Extra), tool information, 9-8

F2 (Find next)

Replace with, feature, 6-13
search, specific text, 6-11

F2 (Jog), initiate jog/return, 11-11

F2 (Program), from Manual screen, 1-2

F2 (Zoom), zoom display Draw image, 8-12

F3 (Block search), use to select a starting
block, 11-5

F3 (Delete), delete, a program, 10-8

F3 (Edit), manual screen, 6-2

F3 (Insert)
inserting, a program block, 6-8
text, no overwrite, 6-9
text, with overwrite, 6-10

F3 (Log Files), referenced, 3-14

F3 (Offset)
description, 9-9
fixture offset table, to activate, 4-19

F3 (Projection View), View Type (F5) screen,
8-5

F3 (Rotate), rotate Draw image, 8-13

F4 (2-D Line Draw), View Type (F5) screen,
8-5

F4 (Bin), description, 9-8

F4 (Delete Block), deleting program block,
6-8

F4 (Goto), use to select a starting block,
11-5

F4 (Home)
power on CNC, 3-2
start up screen, 14-1

F4 (Match Case)
find/replace screen, 6-11
Replace with, feature, 6-13

F4 (More Funcs), Msgs screen, 3-14

F4 (Pan), pan the Draw image, 8-14

F4 (Single Step), run program one block at a
time, 8-3

F5 (3-D Line Draw), View Type (F5) screen,
8-5

F5 (Change Window), Msgs screen, 3-14

F5 (Move Cursor), move cursor in the Draw
image, 8-15

F5 (Page Up), paging, through program,
6-14

F5 (View Type), display Draw view types, 8-5

F6 (3-D Shaded), View Type (F5) screen,
8-5

F6 (Adjust View), change Draw image
display, 8-7

F6 (Page Down), paging, through program,
6-14

F6 (Replace), Replace with, feature, 6-13

F7 (Clear Line), tool page, row to clear, 9-5

F7 (Delete), to delete, text, 2-9

F7 (Draw), viewing program, 8-1

F7 (Move)
edit screen, description, 6-5
End of Block, feature, 6-10
End of Prog, feature, 6-10
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goto block, illustration, 6-13
pop-up menu, illustration, 6-5
Start of Block, feature, 6-10
Start of Prog, feature, 6-10
F7 (Tool), jog/return screen, description,
11-12
F8 (Display Program), display Draw image,
program, and dashboard, 8-4
F8 (Edit Funct)
copy, blocks, description, 6-15
cut, blocks, description, 6-15
deleting, a program block, 6-8
find/replace screen, description, 6-11,
6-12, 6-13
marking blocks, 6-7
paste, blocks, 6-15
Replace with, feature, 6-13
F8 (Edit)
program editor, 1-2
program screen, 6-2
program screen, access DXF converter,
16-2
F8 (Find)
description, 9-4
tool number, description, 9-9
F8 (Handwheel), jog/return screen,
description, 11-12
F8 (Insert Off (overwrite)), typing over text,
2-9
F8 (Insert On), inserting text, 2-9
F8 (Line Number)
adds line numbers on the Draw image,
8-9
View Type (F5) screen, 8-6
F9 (Opts), display Draw options screen, 8-8
F9 (Prog Contr.)
adds program contour line on the Draw
image, 8-10
View Type (F5) screen, 8-6
F9 (Teach)
offsets in tool page, enter, 9-13
tool length offsets, setting, 9-14
tool probe calibration cycle, 5-64
F9 (Utils), pop-up
menu, illustration, 10-8
face mill cycle
(G170), 5-32
(G170), edit help, 7-9
(G170), screen illustration, 7-20
tool approach, illustration, 5-32

FEED
feedrate
defined, 4-2
description, 4-37
edit help, 7-5
listing, table, 7-17
inch programming, example, 4-37
MM programming, example, 4-37
feed block, description, 4-37
feed move — end-point, (G1)
linear interpolation, illustration, 4-5
feed move — end-point, (G1)
description, 4-5
feed move (G1)
edit help, 7-5
programming example, 4-5
feed, machine status display, 3-10
Feed, move, 3-17
feedrate
(FEED), description, 4-37
(FEED), edit help, 7-5
adjustment, 3-15
FEEDRATE OVERRIDE
adjusting, 3-15
setting, 3-10
switch, adjusting, 3-15
switch, illustration, 3-7
file inclusion, description, 17-31
Find (F8)
description, 9-4
tool number, description, 9-9
Find in Table (SHIFT + F8), description, 9-10
Find next (F2)
Replace with, feature, 6-13
search, specific text, 6-11
Find previous (F1)
Replace with, feature, 6-13
search, specific text, 6-11
Find what, find/replace screen, 6-11
find, specific text, 6-11
Find/Replace
(F8), screen, illustration, 6-11
Find what, feature, 6-11
Replace with, feature, 6-13
soft keys, description, 6-12
first block, 1-2
fit, window, display, DXF, 16-6
fixture offset table
description, 4-18
illustration, 4-19
to activate, 4-19
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to adjust, 4-19
to change, 4-19
fixture offsets (G53)
description, 4-18
edit help, 7-11
examples, 4-20
flat bottom boring cycle (G89)
description, 5-8
edit help, 7-9
floppy disk, USB, 13-2
four-axis programming, description, 15-1
frame pocket cycle, (G75)
description, 5-16
edit help, 7-10
functions
description, 17-5
listed, operators, 17-5

G

G extension, created, using DXF converter,
16-1, 16-8
GO, rapid move
defined, 4-1
description, 4-4
edit help, 7-5
listing, table, 7-13
modal, listing, table, 7-13
G04, See G4, 7-11
GO09, See G9, 7-11
G1
feed move
defined, 4-1
description, 4-5
edit help, 7-5
listing, table, 7-13
modal, listing, table, 7-13
programming example, 4-5
G100
mirroring
canceled by G53, 4-18
canceled by G92, 4-33
defined, 4-2
description, 4-34
edit help, 7-10
listing, table, 7-16
G1000
programmable temporary path tolerance
defined, 4-2
description, 4-36

G120
BlockForm
defined, 4-2
description, 4-35
edit help, 7-11
listing, table, 7-16
program requirement for Draw, 8-2
G140
spindle probe calibration cycle
defined, 4-1, 5-77
description, 5-80
G141
single surface measure/edge find
defined, 4-1, 5-78
description, 5-82
G142
outside part corner find
defined, 4-1, 5-78
description, 5-83
G143
inside part corner find
defined, 4-1, 5-78
description, 5-85
G144
inside or outside hole or boss center find
defined, 4-1, 5-78
description, 5-87
G145
inside or outside web or slot center find
defined, 4-1, 5-78
description, 5-89
G146
protected positioning move
defined, 4-1, 5-78
description, 5-91
G147
skew error or angle find
defined, 4-1, 5-78
description, 5-92
G150
tool probe calibration cycle
defined, 4-1, 5-62
description, 5-64
G151
tool length and diameter offset preset
defined, 4-1, 5-62
description, 5-66
G152
manual tool-length offset preset
defined, 4-1, 5-63
for special tools, description, 5-71
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G153 G172
manual tool diameter preset rectangular profile cycle
defined, 4-2, 5-63 defined, 4-2
description, 5-73 description, 5-36
tool breakage, length and diameter wear edit help, 7-9
protection listing, table, 7-16
defined, 4-2 screen illustration, 7-21
G154 G175
tool breakage, length and diameter wear mill cycle
detection defined, 4-2
defined, 5-63 description, 5-38
description, 5-75 edit help, 7-9
G162 listing, table, 7-16
islands screen illustration, 7-21
defined, 4-2 G176
description, 5-26 EndMill cycle
edit help, 7-10 defined, 4-2
listing, table, 7-16 description, 5-39
G169 edit help, 7-9
irregular pocket cycle listing, table, 7-16
defined, 4-2 screen illustration, 7-22
description, 5-24 G177
edit help, 7-10 plunge circular pocket cycle
listing, table, 7-16 defined, 4-2
programming example, illustration, 5- description, 5-43
30, 5-31 edit help, 7-10
G17 listing, table, 7-16
XY plane position the start hole, 5-44
default plane, 4-31 screen illustration, 7-25
defined, 4-1 G178
edit help, 7-5 plunge rectangular pocket cycle
helical interpolation, example, 4-10 defined, 4-2
illustration, 4-12 description, 5-13, 5-44
listing, table, 7-13 edit help, 7-10
modal, listing, table, 7-13 listing, table, 7-16
spindle probe cycle, 5-77 screen illustration, 7-25
G17, G18, G19 - plane selection, 4-12 G179
G170 drill pattern cycle
face mill cycle defined, 4-2
defined, 4-2 description, 5-11
description, 5-32 edit help, 7-9
edit help, 7-9 listing, table, 7-16
listing, table, 7-16 programming example, illustration, 5-12
screen illustration, 7-20 screen illustration, 7-24
G171 G18
circular profile cycle XZ plane
defined, 4-2 defined, 4-1
description, 5-34 edit help, 7-5
edit help, 7-9 illustration, 4-12
listing, table, 7-16 listing, table, 7-13
screen illustration, 7-20 modal, listing, table, 7-13
Index-10 All rights reserved. Subject to change without notice.
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G181
thread mill cycle
defined, 4-2
description, 5-40
edit help, 7-9
listing, table, 7-16
screen illustration, 7-22

G19
YZ plane
defined, 4-1
edit help, 7-5

illustration, 4-12
listing, table, 7-14
modal, listing, table, 7-13
G190
engrave cycle
description, 5-50
edit help, 7-9
listing, table, 7-17
sample program, 5-51
screen illustration, 7-23
G2
arc CW
defined, 4-1
description, 4-7, 7-8
edit help, 7-6
listing, table, 7-13
modal, listing, table, 7-13
G210
slot cycle
defined, 4-2
description, 5-46
edit help, 7-10
listing, table, 7-17
screen illustration, 7-26
G211
circular slot cycle
defined, 4-2
description, 5-48
edit help, 7-10
listing, table, 7-17
screen illustration, 7-26
G22
stroke limit
defined, 4-1
edit help, 7-11
listing, table, 7-14
to set, 4-14
G28
reference point return
defined, 4-1

description, 4-15
edit help, 7-11
listing, table, 7-14
G29
return from machine home
description, 4-16
return from reference point
defined, 4-1
edit help, 7-11
listing, table, 7-14
G3
arc CCW
defined, 4-1
description, 4-7, 7-8
edit help, 7-6
listing, table, 7-13
modal, listing, table, 7-13
G30
move reference from machine home
defined, 4-1
description, 4-17
G31
probe move
defined, 4-1
description, 5-61, 17-26
referenced, 4-17
G4, dwell
defined, 4-1
description, 4-11
edit help, 7-11
listing, table, 7-13
G40
compensation OFF
defined, 4-1
edit help, 7-5
listing, table, 7-14
tool radius compensation, to cancel
cancel compensation, example, 9-22
G41, 4-20
G42, 4-20
G41
compensation LEFT
canceled by, G40, 4-20
defined, 4-1
edit help, 7-5
listing, table, 7-14
not permitted during pocket cycles, 5-13
programming example, 9-29
G41, G42, tool path compensation, 9-16
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G42
compensation RIGHT
canceled by, G40, 4-20
defined, 4-1
edit help, 7-5
listing, table, 7-14
not permitted during pocket cycles, 5-13
programming example, 9-30
G53
fixture offset
defined, 4-1
description, 4-18
edit help, 7-11
examples, 4-20
listing, table, 7-14
G59
modal radius/chamfer
defined, 4-1
edit help, 7-5
listing, table, 7-14
G59, G60, modal corner
rounding/chamfering, 4-21
G60
cancel modal radius or chamfer
defined, 4-1
edit help, 7-5
listing, table, 7-14
modal corner rounding Off
description, 4-21
G61
exact stop mode
defined, 4-1
edit help, 7-11
In-Position Mode, modal, exact stop,
4-12
In-Position Mode, modal, exact stop
check, 4-23
listing, table, 7-14
to cancel G64, 4-24

edit help, 7-11
listing, table, 7-14
macro program, example, 17-20
macro subprogram, example, 17-20
non-modal, 4-25
pass values to variables, 4-26
G65, G66, G67, user macros
description, 17-17
referenced, 4-25
G66
macro call, modal
defined, 4-1
description, 4-25
edit help, 7-11
listing, table, 7-14
pass values to variables, 4-26
G66/G67 macro program, example, 17-21
G67
cancel modal macro
defined, 4-1
edit help, 7-11
listing, table, 7-14
G68
axis rotation
canceled by G53, 4-18
canceled by G92, 4-33
defined, 4-1
description, 4-28
edit help, 7-10
examples, 4-29
listing, table, 7-14

G70
inch
defined, 4-1
edit help, 7-5

listing, table, 7-14

modal, listing, table, 7-13
mode format, 4-32
programming, example, 4-37

G64 G71
contouring mode MM
cancel (G61), 4-23 defined, 4-1
cancel, In-Position Mode, modal, exact edit help, 7-5
stop, 4-12 listing, table, 7-15
defined, 4-1 modal, listing, table, 7-13
description, 4-24 mode format, 4-32
edit help, 7-11 G72
listing, table, 7-14 scaling
G65 canceled by G53, 4-18
macro call, single canceled by G92, 4-33
defined, 4-1 defined, 4-1
Index-12 All rights reserved. Subject to change without notice.
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description, 4-32 edit help, 7-9
edit help, 7-10 listing, table, 7-15
listing, table, 7-15 G81
G73 basic drill cycle
draft angle pocket cycle defined, 4-1
defined, 4-1 description, 5-3
description, 5-14 edit help, 7-9
edit help, 7-10 listing, table, 7-15
listing, table, 7-15 screen illustration, 7-23
programming example, illustration, 5-15 G81-G89
G75 drilling, tapping, boring canned cycles,
frame pocket cycle 5-2
defined, 4-1 programmed prior to G79, 5-10
description, 5-16 G82
edit help, 7-10 CounterBore drill cycle
listing, table, 7-15 defined, 4-2
programming example, illustration, 5-17 description, 5-3
G76 edit help, 7-9
hole mill cycle listing, table, 7-15
defined, 4-1 screen illustration, 7-24
description, 5-18 G83
edit help, 7-10 peck drill cycle
listing, table, 7-15 defined, 4-2
programming example, illustration, 5-19 description, 5-4
edit help, 7-9
G77 listing, table, 7-15
circular pocket cycle G84
defined, 4-1 tapping cycle
description, 5-20 canned cycle, description, 5-5
edit help, 7-10 defined, 4-2
listing, table, 7-15 edit help, 7-9
programming example, illustration, 5-21 listing, table, 7-15
G78 G85
rectangular pocket cycle boring bidirectional cycle
defined, 4-1 defined, 4-2
description, 5-13, 5-22 description, 5-6
edit help, 7-10 edit help, 7-9
listing, table, 7-15 listing, table, 7-15
mill out pocket prior to G73, 5-14 G86
programming example, illustration, 5-23 boring unidirectional cycle
G79 defined, 4-2
drill bolt hole cycle description, 5-6
defined, 4-1 edit help, 7-9
description, 5-10 listing, table, 7-15
edit help, 7-9 G87
listing, table, 7-15 chip break cycle
G80 defined, 4-2
drilling off description, 5-7
cancel drill, tap, bore cycle, 5-3 edit help, 7-9
defined, 4-1 listing, table, 7-15

description, 5-3
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G89
flat bottom boring cycle
defined, 4-2
description, 5-8
edit help, 7-9
listing, table, 7-15
G9
exact stop
defined, 4-1
edit help, 7-11
In-Position Mode, non-modal, exact
stop, 4-12
In-Position Mode, non-modal, exact
stop check, 4-23
listing, table, 7-13
non-modal, 4-12

G90
absolute
defined, 4-2
edit help, 7-5

listing, table, 7-15
modal, listing, table, 7-13
mode, change to, 4-33

G91
incremental
defined, 4-2
edit help, 7-5
listing, table, 7-15
modal, listing, table, 7-13
mode, change to, 4-33
programming, description, 4-31
G92
zero set
absolute zero point, to set, 4-33
defined, 4-2
edit help, 7-11
listing, table, 7-16
to cancel
G100, mirroring, 4-33
G638, axis rotation, 4-33
G72, axis scaling, 4-33
G-Code
defined, 4-1
entering, example, 7-19
entry fields, 7-17
exact stop, formats, 4-12
groups, listed, 7-4
in-position mode, formats, 4-23
listed, table, 4-1
listing, table, 7-13

machine status display, 3-10
macros, description, 4-25
modal
listing, table, 7-13
spindle probe cycles, listed, 5-77
tool probe cycles, listed, 5-62
user macros, listed, 17-17
getting started, 1-2
G-functions
arcs, listed, 7-6
basic modal functions, listed, 7-5
drilling cycles, listed, 7-9
groups, listed, 7-4
milling and profiles, listed, 7-9
other G-function, listed, 7-11
pocket cycles, listed, 7-10
rotation, scaling, and mirroring, listed,
7-10
tool radius compensation, listed, 7-5
Goto (F4), use to select a starting block,
11-5
goto block
feature, 6-13
illustration, 6-13
GOTO, conditional statement, 17-27, 17-29
GREATER THAN operator, description,
17-31
green icon, program running, program area
label, 3-10

H

half, window size, display, DXF, 16-6
halted program, clearing, 11-8
handwheel
jog mode setting, table, 3-21
key, illustration, 3-7
to operate, 3-21
to select, 3-21
Handwheel (F8), jog/return screen,
description, 11-12
helical interpolation
description, 4-10
example, 4-10
program, example, 4-10
Help
graphic screen, use to enter program
blocks, 7-3
to access, 7-1
highlight bar, 2-8
hold
a single step run, 11-4
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auto mode program, 11-7
the execution, 11-4
Hold (ALT + S), hold the program, 14-1
HOLD key, illustration, 3-8
hole mill cycle, (G76)
description, 5-18
edit help, 7-10
Home (F4)
power on CNC, 3-2
start up screen, 14-1

icon
green, program running, program area
label, 3-10
red, program hold, program area, 3-10
IF - GOTO, conditional statement, 17-27
IF, conditional statement, 17-27
IN POSN, program area label, 3-10
inch mode format, (G70), 4-32
inch, (G70), edit help, 7-5
incremental
(G90), edit help, 7-5
jog mode, 3-17
mode
center-angle arc, illustration, 7-7
change to, (G91), 4-33
move, execute, 3-18
positioning, 1-7
inequality operators, description, 17-31
In-Position Mode
G64, cancel (G61), 4-23
modal, exact stop check, (G61), 4-23
modal, exact stop, (G61), 4-12
non-modal, exact stop check, (G9), 4-23
non-modal, exact stop, (G9), 4-12
insert
block, feature, 6-8
line, feature, 6-14
text mode, 2-9
text, no overwrite, 6-9
text, with overwrite, 6-10
Insert
(F3), inserting, a program block, 6-8
(F3), text, no overwrite, 6-9
(F3), text, with overwrite, 6-10
Block, inserting, a program block, 6-8
Off (overwrite) (F8), typing over text, 2-9
On (F8), inserting text, 2-9
inside corner finding, G143, 5-85

inside or outside hole or boss center find,
G144
defined, 5-78
description, 5-87
inside or outside web or slot center find,
G145
defined, 5-78
description, 5-89
inside part corner find, G143
defined, 5-78
description, 5-85
inside profile
ramp moves, illustration, 5-36
ramp position, illustration, 5-34
inside/outside boss/hole finding, G144, 5-87
inside/outside web finding, G145, 5-89
inspecting, programmed moves, 8-1
install, keyboard, 13-1
introduction, 1-1
IPM, defined, 4-37
irregular pocket cycle, (G169)
description, 5-24
edit help, 7-10
islands, (G162)
description, 5-26
edit help, 7-10
J
jog
:1, mode, 3-17
:10, mode, 3-17
:100, mode, 3-17
continuous, 3-11
continuous move, execute, 3-18
conventional, 3-11
incremental move, execute, 3-18
mode
changing, 3-17
handwheel, to select, 3-21
modes, listed, table, 3-17
moves, description, 3-17
JOG — key, illustration, 3-8
Jog (F2), initiate jog/return, 11-11
JOG + key, illustration, 3-8
jog and return. See jog/return
JOG key, illustration, 3-7
jog/return
description, 11-11
examples, 11-13
soft keys, listed, 11-12
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jump to new program (M30)
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18

K

keyboard
description, 2-7
equivalent keypad keys, table, 13-1
external, 2-7
to install, 13-1

keypad
equivalent keyboard keys, table, 13-1
illustration, 2-2

L

LCD, defined, 2-1
LED, coolant ready, 3-8
LEDs, manual panel, listed, 3-8

left hand tool compensation, illustration, 9-16

length offsets
ball end mill, using, 9-21
to measure, 9-13
length, machine status display, 3-10
LESS THAN operator, description, 17-31
limit switch, 3-5
Line Number (F8)
adds line numbers on the Draw image,
8-9
screen, illustration, 8-9
View Type (F5) screen, 8-6
liquid crystal display. See LCD
loaded program, name, 3-10
local variables, description, 17-9
Log Files (F3), referenced, 3-14
Log to (SHIFT + F4), program screen, 10-4
logical symbols, listed, 17-30
logical terms, description, 17-30
loop
counter, 3-10
function, 5-58
machine status display, 3-10
programming, example, 5-58
LOOP - END, description, 17-29

M

M extension, created, using DXF converter,
16-1, 16-8
MO
program stop mode
basic M-functions, 7-12

control M-Codes, 12-3
edit help, 7-18
MOO, See MO, 7-18
MO1, See M1, 7-18
MO02, See M2, 7-18
MO03, See M3, 7-18
MO04, See M4, 7-18
MO05, See M5, 7-18
MO06, See M6, 7-18
MO8, See M8, 7-18
M09, See M9, 7-18
M1
optional program stop
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
M105
dry run, all axes
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
M106
dry run, No Z-axis
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
M107
dry run, Off-cancel M105 and M106
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
M19
spindle orientation
control M-Codes, 12-3
edit help, 7-18
spindle functions, 7-12
to use G86, boring unidirectional cycle,
5-6
M2
end of program
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
M3
spindle forward
control M-Codes, 12-2
edit help, 7-18
spindle functions, 7-12
to use G86, boring unidirectional cycle,
5-6
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M30
jump to new program
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
M4
spindle reverse
control M-Codes, 12-2
edit help, 7-18
spindle functions, 7-12
to use, G86, boring unidirectional cycle,
5-6
M5
spindle Off
control M-Codes, 12-2
edit help, 7-18
spindle functions, 7-12
to use G86, boring unidirectional cycle,
5-6
M6
tool mount
control M-Codes, 12-2
edit help, 7-18
tool activation, 9-11
tool change, 7-12
M8
coolant On
control M-Codes, 12-2
cooling, cleaning, & lubrication, 7-12
edit help, 7-18
M9
coolant Off
control M-Codes, 12-2
cooling, cleaning, & lubrication, 7-12
edit help, 7-18
M9387, M-Code, probe select, 17-26
M98
call subprogram
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
M99
end of subprogram
basic M-functions, 7-12
control M-Codes, 12-3
description, 5-57
edit help, 7-18
macro terminated, 4-26
machine
home, move reference from, (G30), 4-17
setup, 3-1

software, DXF converter, 16-1
status display area
labels, 3-10
manual screen area, 3-9
macro
body structure, description, 17-18
defined, 17-11
G65 program, example, 17-20
G65 subprogram, example, 17-20
G66/G67 program, example, 17-21
letter addresses, listed, 17-19
passing, parameters, 17-18
programming (hole milling macro)
example, 17-23
setting, parameters, 17-18
SLOTMAC.G program, example, 17-22
symbol or name variables, description,
17-23
macro call
modal, (G66), edit help, 7-11
single, (G65), edit help, 7-11
manual
mode
feed, to activate, 3-15
jog, continuous move, 3-18
jog, incremental move, 3-18
move types, 3-11
rapid, to activate, 3-15
screen, illustration, 3-9
settings, 3-11
operation, 3-1
panel
illustration, 3-6
keys, listed, 3-7
LEDs, 3-8
screen
illustration, 3-2, 3-9
soft keys, listed, 3-12
soft keys, secondary, listed, 3-12
Manual Data Input. See MDI
manual tool diameter measure for special
tools, G153, 5-73
manual tool diameter preset, G153
defined, 5-63
description, 5-73
manual tool-length offset preset, G152
for special tools, description, 5-71
manual tool-length offset preset, G152
defined, 5-63
mark
all programs, 10-12
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program, 10-11
Mark All, marking, all programs, 10-12
Mark Blk OFF, Edit Funct (F8) pop-menu,
unmarking blocks, 6-7
Mark Blk ON, Edit Funct (F8) pop-menu,
marking blocks, 6-7
Mark, program, to mark, 10-11
marking, program blocks, 6-7
Match Case (F4)
find/replace screen, 6-11
Replace with, feature, 6-13
matrix pattern, illustration, 5-11
M-Code
control codes, description, 12-3
control codes, table, 12-3
controlled functions, table, 12-2
function, description, 12-1
groups, listed, 7-12
listing, 7-18
M9387, probe select, 17-26
machine status display, 3-10
type in, manual, 7-19
M-Codes, listed, 7-18
MDI
defined, 3-19, 11-1
manual mode, 3-11
mode, description, 3-19
screen, illustration, 3-19
to use, 3-20
measure, length offsets, 9-13
memory sticks, USB, 13-2
menus
Edit Help G-Code, 7-13
pop-up, 2-8
messages
(SHIFT + F1) screen, illustration, 3-14
(SHIFT + F1), description, 10-4
F1, Opts (F9) screen, description, 8-8
Msgs (SHIFT + F1), description, 3-14
tool page, 9-7
M-functions, groups, listed, 7-12
mill cycle, (G175)
description, 5-38
edit help, 7-9
screen illustration, 7-21
mill, 4-axis, programming example, 15-4,
15-5
milling and profiles, description, 7-9
minus sign, address, example, 17-13
minutes to decimal, conversion formula, 15-1

mirroring (G100)
canceled by G92, 4-33
description, 4-34
edit help, 7-10
miscellaneous codes. See M-Codes
MM mode format, (G71), 4-32
MM, (G71), edit help, 7-5
modal corner, rounding/chamfering, (G59,
G60), 4-21
modal function, 3-11
modal G-Codes
defined, 4-1
listed, table, 4-1
modal radius/chamfer, (G59), edit help, 7-5
modifiers
description, 17-1
listed, 17-1
More Funcs (F4), Msgs screen, 3-14
mouse, USB, 13-2
Move (F7)
edit screen, description, 6-5
End of Block, feature, 6-10
End of Prog, feature, 6-10
goto block, illustration, 6-13
pop-up menu, description, 6-5
pop-up menu, illustration, 6-5
Start of Block, feature, 6-10
Start of Prog, feature, 6-10
Move Cursor (F5)
move cursor in the Draw image, 8-15
screen, illustration, 8-15
move, program, other directories, 10-10
Msgs. See also messages
Msgs (F1)
Opts (F9) screen, 8-8
screen, description, 8-8
Msgs (SHIFT + F1)
auto mode screen, 11-3
description, 3-14
screen, illustration, 3-14
single-step screen, 11-3
soft keys, description, 3-14

N

name variables, description, 17-23
negative radius value, 7-6
negative signs, 7-3
nesting subprograms, 5-54
new, program, creating, 10-7
non-modal G-Codes

defined, 4-1
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listed, table, 4-1
NOT operator, description, 17-31
number of parts, counter, 11-10

O

OEM, common (global) variables, macro
numbers, 17-9
off-line
program group, illustration, 14-2
software
desktop icon, 14-2
DXF converter, 16-1
installation, 14-1
shut down, 14-1
starting, 14-1
offset
activate, via program, 9-32
active tool, machine status display, 3-10
table, illustration, 4-19
tool page, entering, 9-13
tool page, errors, to correct, 9-13
Offset (F3)
description, 9-9
fixture offset table, to activate, 4-19
OLM (SHIFT + F8)
auto mode screen, 11-3
referenced, 3-13, 9-10
single-step screen, 11-3
one shot moves, 3-19
on-line monitor. See OLM
operator prompts, 2-9
operators, listed, functions, 17-5
optional entry fields, description, 7-3
optional, program stop
(M01), See M1, 12-3
(M1), control M-Codes, 12-3
Opts (F9)
display Draw options screen, 8-8
screen, illustration, 8-8
order of execution, codes, 12-4
order of operations, 17-14
OSC (SHIFT + F7)
auto mode screen, 11-3
referenced, 3-13
single-step screen, 11-3
oscilloscope. See OSC
other G-functions, description, 7-11
outside corner finding, G142, 5-83
outside part corner find, G142
defined, 5-78
description, 5-83

outside profile
circular profile cycle, (G171), 5-34
ramp moves, illustration, 5-36
ramp position, illustration, 5-34
overwrite, text mode, 2-9

P

P/N 627787-21, 6000i CNC Technical
Manual, referenced, 3-13, 3-14, 5-62, 5-
78, 9-10, 11-3

Page Down (F6), paging, through program,
6-14

page down, feature, 6-14

Page Up (F5), paging, through program,
6-14

page up, feature, 6-14

Pan (F4)
pan the Draw image, 8-14
screen, illustration, 8-14

parameter register, description, 17-11

parameters, description, 17-11

parametric programming
description, 17-10
parenthesis, example, 17-13

parenthesis, example, 17-13

part home, position display, manual screen
area, 3-9

part zero
location, 1-2
location of, 3-11
setting, 1-6
to set, (G92), 4-33
Z-axis, 9-12

partial arc, example, 4-8

parts counter
CNC, description, 11-10
F4, pop-up window, 11-10
illustration, 11-10

Parts Counter (SHIFT + F4)
auto mode screen, 11-3
single-step screen, 11-3

parts, machine status display, 3-10

passing, macro parameters, 17-18

pattern drill cycles, description, 5-10

P-Code, M99, end of subprogram, 5-57

peck drill cycle, (G83)
description, 5-4
edit help, 7-9

perimeter pattern, illustration, 5-11

peripherals, supported, 13-2
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plane selection
(G17, G18, G19), 4-12
description, 1-8
illustration, 4-13
XY G17, 5-77

Plane View (F1), View Type (F5) screen, 8-5

plane, illustration, 1-8
PLC (sHIFT + Fb), referenced, 3-13, 9-10
plunge
circular pocket cycle (G177)
description, 5-43
edit help, 7-10
position the start hole, 5-44
screen illustration, 7-25
rectangular pocket cycle (G178)
description, 5-44

edit help, 7-10
screen illustration, 7-25
pocket
cycles

description, 5-13, 7-10
face mill cycle, description, 5-32
with islands (G162), subroutines,
example, 5-27
polar coordinates
description, 1-6
illustration, 5-10
pop-up
menus
Create, Program Name, 10-7
description, 2-8
Edit Funct (F8), edit screen, illustration,
6-6
Move (F7), edit screen, illustration, 6-5
Utils (F9), description, 10-9
Utils (F9), illustration, 10-8
parts counter, F4, 11-10
position
display modes, listed, 11-6
display, Z-axis, 9-12
locating, illustration, 1-5
positioningFeedrate_Normally, description,
5-91
positions, defining, 1-5
positive radius value, 7-6
positive value, assumed, 7-3
powering
off, 3-5
on, 3-1
precautions, general, 9-28
PRINT variable, description, 17-12

probe
cycles, description, 5-61
M9387, M-Code, probe select, 17-26
move, (G31), 5-61, 17-26
referenced, 4-17
spindle
canned cycle, settings, 5-78
positioningFeedrate_Normally,
description, 5-91
spindle cycles
description, 5-61, 5-77
G-code designations, 5-77
listed, 5-79
tool
calibAndToolMeasurementRPM,
description, 5-67
diameterOfToolProbeGauge,
description, 5-64
orientation, description, 5-65
probeOrientation, description, 5-65
to calibrate, description, 5-64
ZFirstPickFeedRate_Fast, description,
5-67
ZFirstPickFeedRate Medium,
description, 5-67
ZFirstPickFeedRate_Slow, description,
5-67
ZRapidToStartPositionFromHome,
description, 5-68
ZRetractAmount, description, 5-70
tool cycles
description, 5-62, 5-63
tool probe G-code cycle designations,
5-62
tool-length offset, description, 5-62
probeOrientation, description, 5-65
Prog Contr. (F9)
adds the program contour line on the
Draw image, 8-10
screen, illustration, 8-10
View Type (F5) screen, 8-6
program
accumulated run-time timer, description,
11-10
area, labels, 3-10
area, manual screen area, 3-9
block separators, description, 17-2
copy, other directories, 10-10
create, new program, 10-7
definition, 1-3
delete, groups, 10-12
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display mode, description, 11-6
editor
activating, 6-1
activating, from Draw Graphics, 6-2
activating, from Manual screen, 6-2
activating, from Program Manager, 6-2
end of
(M02), See M2, 7-18
(M2)
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
exit, F10, Draw, 8-16
getting started, 1-2
group, illustration, 14-1, 14-2
halted, clearing, 11-8
listing
description, 6-2
include comments, 6-16
management, description, 10-1
mark, 10-11
mark all, 10-12
move, other directories, 10-10
name, 3-10
name, description, 6-2
names, choosing, 10-7
offsets, activate, 9-32
optional stop, (M01), See M1, 7-18
optional, stop, (M1)
basic M-functions, 7-12
edit help, 7-18
parts counter, description, 11-10
parts counter, illustration, 11-10
position display, manual screen area, 3-9
program area label, 3-10
rename, 10-11
requirements for Draw, 8-2
running, 11-1
running, one step at a time, 11-2
run-time timer, description, 11-10
scroll, feature, 6-14
select, for editing, 10-7
selecting for running, 10-7
stop mode (M00), See MO, 7-18
stop mode, (MO)
basic M-functions, 7-12
control M-Codes, 12-3
edit help, 7-18
T-Code, tool page offset, 9-15
timer, description, 11-10
timer, illustration, 11-10

to delete, 10-8
tool path, general precautions, 9-28
unmark, 10-11
unmark all, 10-12
using real-time Draw, while running
programs, 11-8
viewing with Draw, 8-1
Program
(F2), from Manual screen, 1-2
screen
illustration, 10-1
soft keys, listed, 10-3

soft keys, secondary, listed, 10-3, 10-4

to activate, 10-4
SHIFT keys, to activate, 10-4
Utils (F9), pop-up menu
description, 10-9
illustration, 10-8
program, block
cancel edits, 6-9
copying, 6-15
deleting, 6-8
mark and copy, 6-15
mark and cut, 6-15
marking, 6-7
paste, within program, 6-15
restore, cancel edits, 6-9
unmarking, 6-7
use, to enter, 7-3
program, directory
description, 10-1
display, changing, 10-5
programmable logic controller. See PLC
programmable temporary path tolerance
(G1000), description, 4-36
programming
angular motion, example, 4-6
arcs, description, 7-6
axis rotation, examples, 4-29
background, soft key, description, 11-3
block separators, description, 17-2
block skip, description, 17-10
circular profile cycle, 5-34
concepts, 1-3
conventions, rotary/U-axis, 15-2
corner rounding/chamfering, example,
4-22
exact stop, non-modal, (G9), 4-12
examples
4-axis, description, 15-2
4-axis, drill, 15-3
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4-axis, mill, 15-4, 15-5
expressions
description, 17-5
examples, 17-6
listed, 17-5
face mill cycle, 5-32
functions, description, 17-5
functions, listed, 17-5
G41, example, 9-29
G42, example, 9-30
loop, example, 5-58
modifiers, listed, 17-1
parametric, description, 17-10
part’s edge, 9-16
rectangular profile cycle, 5-36
selective block skip, description, 17-11
single moves, 3-19
straight-line, example, 4-5
subprogram
example, 5-56
illustration, 5-55
multiple parts, 5-57
system variables, listed, 17-8
thread mill cycle, 5-40
tool offset modification, example, 17-4
user variables
block skip, description, 17-9
common (global), description, 17-9
description, 17-9
local, description, 17-9
read only, description, 17-9
static (global), description, 17-9
variable, description, 17-10
Projection View (F3), View Type (F5) screen,
8-5
prompts
Msgs, 10-4
operator, 2-9
tool page, 9-7
protected positioning move, G146
defined, 5-78
description, 5-91
protected probe positioning, G146, 5-91

Q

quill position, Z0, 9-12
Quit (SHIFT + F10), cancel unsaved edits, 6-7

R

ramp choices inside a square, illustration,
9-21

ramp move, 9-18
ramping into compensated move, illustration,
9-19
rapid move (GO)
description, 4-4
edit help, 7-5
rapid traverse illustration, 4-4
rapid traverse, program blocks, 4-4
rapid move, speed, adjusting, 3-15
Rapid, mode, 3-17
read only variables, description, 17-9
real-time
Draw mode, 8-1
Draw, using while running programs, 11-8
mode, Draw screen, 11-8
rectangular
pocket cycle, (G78), 5-22
pocket cycle, (G78), edit help, 7-10
profile cycle, (G172), 5-36
profile cycle, (G172), edit help, 7-9
profile cycle, (G172), screen illustration,
7-21
red icon, program hold, program area, 3-10
Redo (SHIFT + F4), restore, canceled edits,
6-9
reference point
move from machine home, (G30), 4-17
return from, (G29), 4-16
return from, (G29), edit help, 7-11
return, (G28), 4-15
return, (G28), edit help, 7-11
remaining, seconds in a dwell, 3-10
reminders, tool page, 9-7
rename, program, 10-11
Replace (F6), Replace with, feature, 6-13
replace, specific text, 6-11
required entry fields, description, 7-3
reset, after stop, 3-5
reset, servo drive, 3-2
resetting, the servos, 3-5
Restart Pos (F1), jog/return screen,
description, 11-12
restarting, a program, 11-4
restore
block, feature, 6-9
cancel edits to block, feature, 6-9
deleted blocks
using Undo (SHIFT + F3), 6-9
Return (F10)
exit, Find/Replace screen, 6-11
jog/return screen, description, 11-12
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return from reference point, (G29), edit help,

7-11
right hand tool compensation, illustration,
9-17
rotary axis
programming conventions, 15-2
programming, description, 15-1
programming, in absolute, 15-2
programming, in incremental, 15-2
Rotate (F3)
rotate Draw image, 8-13
screen, illustration, 8-13
rotation, (G68), edit help, 7-10
rotation, scaling, and mirroring, description,
7-10
RPM, machine status display, 3-10
Run (F1)
run Draw program, 8-2
run program without pause, 8-3
running
program, one step at a time, 11-2
programs, 11-1
run-time timer, description, 11-10

S

saving, edits, 6-7
scaling, (G72), edit help, 7-10
S-Code
description, 12-1
function, description, 12-1
screens
Adjust Blk Form (F1), illustration, 8-11
Adjust View (F6), illustration, 8-7
Auto, illustration, 11-7
basic drill cycle (G81), screen illustration,
7-23
Change Layout (SHIFT + F9), illustration,
10-5
circular profile cycle (G171), illustration,
7-20
circular slot cycle (G211), screen
illustration, 7-26
CounterBore drill cycle (G82), screen
illustration, 7-24
display gauge from sHIFT Manual,

DXEF, illustration, 16-2

edit, illustration, 6-2

EndMill cycle, (G176), screen illustration,
7-22

engrave cycle (G190), screen illustration,
7-23

face mill cycle (G170), illustration, 7-20

Find (F8), tool page, illustration, 9-9

Find in Table (F8), tool page, illustration,
9-10

Find/Replace (F8), illustration, 6-11

Help screen, 7-1

Line Number (F8), illustration, 8-9

manual mode, 3-9

Manual, illustration, 3-2

MDI, illustration, 3-19

mill cycle (G175), screen illustration, 7-21

Move Cursor (F5), illustration, 8-15

Msgs (F1), Opts (F9) screen, 8-8

Msgs (SHIFT + F1), 3-14

Opts (F9), illustration, 8-8

Pan (F4), illustration, 8-14

plunge circular pocket cycle (G177),
screen illustration, 7-25

plunge rectangular pocket cycle (G178),
screen illustration, 7-25

Prog Contr.(F9), illustration, 8-10

Program, illustration, 10-1

rectangular profile (G172), illustration,
7-21

Rotate (F3), illustration, 8-13

SHIFT Edit, illustration, 6-2

SHIFT Manual, illustration, 3-2, 3-4

SHIFT Program, illustration, 10-3, 10-4

SHIFT Tool page, illustration, 9-2

Show Details (SHIFT + F7), illustration,
10-6

Single Step, illustration, 11-3

slot cycle (G210), screen illustration, 7-26

Thread Mill cycle, (G181), screen
illustration, 7-22

Tool page, illustration, 9-1

Up Dir (SHIFT + F10), illustration, 10-6

View Type (F5), illustration, 8-5

Zoom (F2), illustration, 8-12

scroll, feature, 6-14
search, for specific text, 6-11
secondary soft keys

illustration, 3-3
Display Program (F8), illustration, 8-4
Draw (real-time mode), 11-8

Draw, illustration, 8-2
drill pattern cycle (G179), screen
illustration, 7-24

Auto mode screen, listed, 11-3
Manual screen, listed, 3-12
Program screen, listed, 10-3, 10-4
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Single Step screen, listed, 11-3
Tool page, listed, 9-7
seconds to degrees, conversion formula,
15-1
seconds, remaining in a dwell, 3-10
select
copy to destination, pull up menu, 10-10
move to destination, pull up menu, 10-10
selecting
axis, 3-17
program for editing, 10-7
program for running, 10-7
program for utilities, 10-7
selective block skip, description, 17-11
servo drive, to reset, 3-2
SERVO RESET key, illustration, 3-7
servos
disengage, 3-5
reactivating, 3-5
reset, 3-5
to activate, 3-5
setting
macro parameters, 17-18
part zero, 1-6
stroke limit, (G22), 4-14
TLO for ball end mill, illustration, 9-22
variables, 17-13
shape
CAM, extension, 16-8
creating, DXF converter, 16-3
to delete, 16-3
Shape (F1), DXF converter, 16-3
shift edit, screen illustration, 6-2
SHIFT key, illustration, 2-7
SHIFT keys
program screen, to activate, 10-4
tool page, description, 9-2
SHIFT Program, screen, illustration, 10-3
SHIFT screen
from Manual screen, illustration, 3-2, 3-4
from Program screen, illustration, 10-4
from Tool screen, illustration, 9-2
short form addressing, table, 17-29
shortestDistance, parameter, 15-2
Show Details (SHIFT + F7), screen
illustration, 10-6
Shut Down (F1)
shut down screen, 3-5, 3-14, 14-1
Shut Down (SHIFT + F10)
description, 3-13
manual mode, 3-5

shut down screen, 14-1
soft keys, description, 3-13
shut down, off-line software, 14-1
shutting down, CNC, 3-5
SIK (SHIFT + F9), referenced, 3-13
simulation, mode, Draw, 8-1
Single Step (F4), run program one block at a
time, 8-3
single surface measure/edge find, G141
defined, 5-78
description, 5-82
single-step
screen, illustration, 11-3
secondary, soft keys, listed, 11-3
soft keys, listed, 11-3
single-step mode
auto mode, switch to, 11-6
defined, 11-1
program, to run, 11-2
running, one step at a time, 11-2
starting block, select using arrow keys,
11-4
toggle to, 8-3
using, 11-4
skew error find, G147, 5-92
skew error or angle find, G147
defined, 5-78
description, 5-92
slash code, block skip, description, 17-10
slot cycle, (G210)
description, 5-46
edit help, 7-10
screen illustration, 7-26
SLOTMAC.G macro program, example,
17-22
soft key
active, 3-10
auto mode, listed, 11-3
basic drill cycle, listed, 5-3
Block search, listed, 11-5
Block search>Find (F8), soft keys, listed,
11-6
counterbore drill cycle, listed, 5-3
display gauge screen, listed, 3-4
Draw screen, listed, 8-3
DXF converter, descriptions, 16-5
Edit Help, listed, 7-2
editing keys, description, 6-3
Find/Replace, description, 6-12
jog/return, listed, 11-12
labels, description, 2-7, 6-2
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Manual screen, listed, 3-12
Msgs (F1), Opts (F9) screen, 8-8
Msgs (SHIFT + F1), description, 3-14
Program screen, listed, 10-3
secondary
auto mode screen, listed, 11-3
Manual screen, listed, 3-12
Program screen, listed, 10-3, 10-4
single-step screen, listed, 11-3
Tool page, listed, 9-7
SHIFT auto mode, listed, 11-3
SHIFT single-step, listed, 11-3
Shut Down (SHIFT + F10), description,
3-13
single-step, listed, 11-3
Tool Page, listed, 9-6
View Type screen, listed, 8-5
software identification key. See SIK
software, basics, 2-8
SPEED (S), defined, 12-1
SPEED, spindle speed
control M-Codes, 12-3
edit help, 7-18
spindle functions, 7-12
spindle
current status, listed, 3-10
forward
(M03), See M3, 7-18, 12-2
(M3)
control M-Codes, 12-2
edit help, 7-18
to use, G86, boring unidirectional
cycle, 5-6
functions M-functions, description, 7-12
machine status display, 3-10
Off
(M05), See M5, 7-18
(M5)
control M-Codes, 12-2
edit help, 7-18
spindle functions, 7-12
to use G86, boring unidirectional
cycle, 5-6
on FWD, (M3), spindle functions, 7-12
on REV, (M4), spindle functions, 7-12
orientation
(M19), control M-Codes, 12-3
(M19), edit help, 7-18
(M19), spindle functions, 7-12
(M19), to use, G86, boring
unidirectional cycle, 5-6

override, 3-10
probe calibration
wired probe, description, 5-81
wireless probe, description, 5-81
probe calibration cycle, G140
defined, 5-77
description, 5-80
probe cycles
description, 5-61, 5-77
G-code, description, 5-77
listed, 5-79
probe, canned cycle, settings, 5-78
reverse
(M04), See M4, 7-18, 12-2
(M4)
control M-Codes, 12-2
edit help, 7-18
to use G86, boring unidirectional
cycle, 5-6
speed (RPM), 3-10
speed control, description, 12-1
speed, (SPEED)
control M-Codes, 12-3
edit help, 7-18
spindle functions, 7-12
sync, tapping canned cycle, 5-5
SPINDLE
FORWARD key, illustration, 3-7
OFF key, illustration, 3-7
OVERRIDE switch, illustration, 3-7
REVERSE key, illustration, 3-7
Start (ALT + S), start up screen, 14-1
START key, illustration, 3-7
Start of Block, Move (F7), feature, 6-10
Start of Prog, Move (F7), feature, 6-10
start of program, feature, 6-10
start screen, illustration, 3-1
start up, counter, 14-1
starting block, select
using arrow keys, 11-4, 11-8
using Block search, 11-5
starting, Draw, 8-2
static (global) variables, description, 17-9
stepover
approach, 5-32
direction, 5-32
value, 5-33
stock-variable, #1030, 9-23
stop, emergency, 3-5
storing, result of computation, 17-14
straight-line programming, example, 4-5
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stroke limit, (G22), edit help, 7-11
subdirectory, creating, description, 10-12
subprogram
addresses, 5-53
call, (M98)
control M-Codes, 12-3
edit help, 7-18
description, 5-52
end of, (M99)
control M-Codes, 12-3
edit help, 7-18
file inclusion, description, 17-31
loop, repetition, 5-53
nesting, 5-54
P-Code, M99, end of subprogram, 5-57
programming
example, 5-56
illustration, 5-55
multiple parts, 5-57
subroutines, pockets with islands, example,
5-27
symbol variables, description, 17-23
system variables, listed, 17-8

T

tapping canned cycle, (G84), 5-5
tapping cycle, (G84), edit help, 7-9
T-Code, description, 9-11
T-Code, tool page offset, 9-15
Teach (F9)
offsets in tool page, enter, 9-13
tool length offsets, setting, 9-14
tool probe calibration cycle, 5-64
teach mode, 3-17
temporary, change, tool diameter, 9-23
text, deleting, 2-9
THEN, conditional statement, 17-27
thread mill cycle, (G181)
description, 5-40
edit help, 7-9
screen illustration, 7-22

timer
CNC, description, 11-10
machine status display, 3-10
TLO. See tool-length offset
TLO, defined, 5-62, 9-12
tool
activation, description, 9-11
center, on path, 9-16
definition block, defined, 9-11

diameter, temporary change, 9-23
edge, 9-16
linear-to-circular move, illustration, 9-24
linear-to-linear move, illustration, 9-24
machine status display, 3-10
management, description, 9-1
motion, tool compensation, 9-24
mount (M06), See mount (M6), 7-18
mount (M6)
control M-Codes, 12-2
edit help, 7-18
tool activation, 9-11
tool change, 7-12
mount, TOOL, listed, 7-13
number, to find, 9-4
offset cancel, illustration, 9-26
path, compensation, (G41, G42), 9-16
paths during tool compensation,
illustration, 9-25
radius compensation, description, 7-5
Tool (F7), jog/return screen, description,
11-12
tool breakage, length and diameter wear
detection, G154
defined, 5-63
description, 5-75
tool compensation
acute angles, around, 9-27
acute angles, around, illustration, 9-27
cancel mode, (G40), 9-22
tool motion, 9-24
tool diameter
compensation
ball end mill, using, 9-21
left-hand, (G41), 9-16
plane you select, 1-8
right-hand, (G42), 9-17
to measure, 5-74
tool length and diameter offset preset, G151
defined, 5-62
description, 5-66
tool offset, modification
permanent, description, 17-2
permanent, format, 17-3
programming, example, 17-4
temporary, description, 17-2
temporary, format, 17-3
tool page
attributes, listed, 9-4
Bin (F4) optional attributes, listed, 9-8
cursor, description, 2-9
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definition, 9-1
diameter offset, 9-15
Extra (F2) optional attributes, listed, 9-8
labels, description, 9-3
Offset (F3) optional attributes, listed, 9-9
offsets, entering, 9-13
offsets, errors, to correct, 9-13
row, to clear, 9-5
Shift keys, description, 9-2
single value, to adjust, 9-5
single value, to clear, 9-5
soft keys, listed, 9-6
soft keys, secondary, listed, 9-7
specific tool number, to find, 9-4
to activate, 9-2
tool-length offset, 9-12
using, 9-3
values, changing, 9-5
tool probe calibration cycle, G150
defined, 5-62
description, 5-64
tool probe cycles
description, 5-62, 5-63
G-code cycle designations, 5-62
TOOL, tool mount, tools, 7-13
tool-length offset
description, 9-12
illustration, 9-12
probe, description, 5-62
setting, 9-14
Tools, description, 7-13
TPI/Lead, tapping canned cycle, 5-5
transferring, variables, 17-13
truth table, logical symbols, listed, 17-30
typing in, address words, 7-19

U

U-axis
programming, in absolute, 15-2
programming, in incremental, 15-2
unary logical not, 17-7
unary minus, example, 17-13
unconditional LOOP repeat, description,
17-29
Undo (SHIFT + F3)
cancel edits, 6-9
restore, deleted blocks, 6-9
universal serial bus. See USB
unmark
a program, 10-11
all programs, 10-12

UnMark, program, to unmark, 10-11
unsaved edits, canceling, 6-7
Up Dir (SHIFT + F10), screen illustration, 10-6
USB
CD-ROM drive, 13-2
defined, 10-10
floppy disk, 13-2
memory stick, back up on, 1-2
memory sticks, USB, 13-2
mouse, 13-2
peripherals, supported, 13-2
USER listing, 10-1
user macro G-Codes, listed, 17-17
user macros, (G65, G66, G67)
description, 17-17
referenced, 4-25
user variables
block skip, description, 17-9
common (global), description, 17-9
description, 17-9
local, description, 17-9
read only, description, 17-9
static (global), description, 17-9
USER, user program storage, description,
10-1
using, single-step mode, 11-4
Utils (F9), pop-up
menu, illustration, 10-8

Vv

variable
direct transfer, 17-13
indirect transfer, 17-13
programming
description, 17-10
example 1, 17-15
example 2, 17-16
register, description, 17-11
setting, 17-13
vectored, feedrate display, 15-2
View Type (F5)
display Draw view types, 8-5
screen, illustration, 8-5
view, programs with Draw, 8-1

w

WHILE, conditional statement, 17-28

WHILE-DO-END, conditional statement,
17-28

window, zoom, display, DXF, 16-6

wired probe, spindle, description, 5-81
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wired probe, spindle, description, 5-81
wireless probe, spindle, description, 5-81

X

X0, YO, Z0 Position, 1-5

X-axis, description, 1-4

XY plane (G17), 4-12

XY plane (G17), edit help, 7-5

XY plane (G17), spindle probe cycles, 5-77
XZ plane (G18), 4-12

XZ plane (G18), edit help, 7-5

Y

Y-axis, description, 1-4
YZ plane (G19), 4-12
YZ plane (G19), edit help, 7-5

Z

Z position, enter, manually, 9-15

Z work offset update feature, using, 5-95
Z0, quill position, 9-12
Z-axis
description, 1-4
move startup, 9-22
part zero, 9-12
position display, 9-12
zero degree reference, 1-7
zero set (G92), edit help, 7-11
ZFirstPickFeedRate Fast, description, 5-67
ZFirstPickFeedRate_Medium, description,
5-67
ZFirstPickFeedRate_Slow, description, 5-67
Zoom (F2), screen, illustration, 8-12
Zoom (F2), zoom display Draw image, 8-12
ZRapidToStartPositionFromHome,
description, 5-68
ZRetractAmount, description, 5-70
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