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Spindle Speed Feed Override

EMERGENCY STOP

Cycle Start Cycle StopManual    CNC

0% 100%
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ACC1 (1 AMP MAX)

ACC1 (2 AMP MAX)

AUX 1 SERVO 1 SPINDLE 1 MAIN 1

AUX 2 SERVO 2 SPINDLE 2 MAIN 2 RS-232

I/O
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G90G01X1F2; MOVE IN A STRAIGHT LINE TO X = 1 AT 2 IPM

G00X2; RAPID TRAVERSE TO X=2

X3; RAPID TRAVERSE TO X=3

G01X4; MOVE IN A STRAIGHT LINE TO X=4 AT 2 IPM
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G81G98Z-.5R0F2;DRILL TO DEPTH OF -.5, RAPID TO INITIAL POINT

X.5Y1;PECK AT NEW X,Y COORDINATES

X.25Y1;PECK AT NEW X,Y COORDINATES

G80;CANCEL CANNED CYCLE

M2;END PROGRAM
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G0X1Y1Z.1;RAPID TO 1, 1, .1
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G0X1Y1Z.1;RAPID TO 1, 1, .1

G81G98Z-.5R0F2;DRILL TO DEPTH OF -.5, RAPID TO INITIAL POINT

G80;CANCEL CANNED CYCLE

M2;END PROGRAM

#��
�������	���

�������������
�	�����
�
�	�
���������
�

'�����������������������
������$������	�
�
����$��
����-

��������
��������������������
��.������	�
��

G0X1Y1Z.1;RAPID TO 1, 1, .1
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G82G98Z-.5R0P5F2;DRILL TO DEPTH OF -.5, RAPID TO INITIAL
POINT AFTER A DWELL OF FIVE SECONDS

G80;CANCEL CANNED CYCLE

M2;END PROGRAM
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G0X1Y1Z.1;RAPID TO 1, 1, .1

G83G99Z-.5R0Q.1F3;PECK DRILL TO DEPTH OF -.5, RAPID TO R

G80;CANCEL CANNED CYCLE

M2;END PROGRAM
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G0X1Y1Z.1;RAPID TO 1, 1, .1

G84G98Z-.5R0F2;TAP TO DEPTH OF -.5, RAPID TO INITIAL POINT

G80;CANCEL CANNED CYCLE

M2;END PROGRAM
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G0X1Y1Z.1;RAPID TO 1, 1, .1

G85G98Z-.5R0F2;BORE TO DEPTH OF -.5, RAPID TO INITIAL POINT
FROM POINT R

G80;CANCEL CANNED CYCLE

M2;END PROGRAM
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G0X1Y1Z.1;RAPID TO 1, 1, .1
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G86G98Z-.5R0P5F2;DRILL TO DEPTH OF -.5, SHUT OFF SPINDLE,
RAPID TO INITIAL POINT AFTER A DWELL OF FIVE SECONDS

G80;CANCEL CANNED CYCLE

M2;END PROGRAM
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G0X1Y1Z.1;RAPID TO 1, 1, .1

G89G98Z-.5R0P5F2;BORE TO DEPTH OF -.5, PAUSE FOR FIVE
SECONDS THEN RAPID OUT FROM POINT R

G80;CANCEL CANNED CYCLE

M2;END PROGRAM
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G05

M03S1000

; SAMPLE OF SUBPROGRAM

; USE 7.25 X 3.00 STOCK FOR VERIFY

G0X1Y1Z.1; RAPID TO 1, 1, .1

M98P1000L4; RUN SUBPROGRAM 1000 FIVE TIMES

G90G0X0Y0Z.1

M2; END OF MAIN PROGRAM

O1000; SUBPROGRAM TO MILL SQUARE AND MOVE TO NEXT
POINT

G90G1Z-.1F2; PLUNGE AT CURRENT LOCATION

G91; INCREMENTAL COORDINATE
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X1F5; FIRST MOVE, FEED RATE 5

Y1; SECOND MOVE

X-1; THIRD MOVE

Y-1; FOURTH MOVE

G90G0Z.1; RAPID UP ABOVE WORK

G91X1.5; RAPID TO START OF NEXT SQUARE

M99; RETURN FROM SUBPROGRAM
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G0X0Y0Z0.07

M03

G16

G91X2Y0

M98P1L12

M2

O1Y30

G81Z-.1R0

G80

M99
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M98P1L360
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G28; HOMING THE MACHINE
M3S1000; SPINDLE MOTOR ON SPEED 1000
G54; USE COORDINATE SYSTEM ONE
G0X0Y0z0; RAPID TO O,O,O
G1z-0.070F5; CUTTING THE PIECE
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G1X3
G1Y4.25
G1X0
Y0
G0Z0.070
M2
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+Y

+X

G29 Point (4,1)

(0,0)

Intermediate Point (2,2)

Reference Point (3.5,4)

(1,1)
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Programmed Tool Path

Compensated Tool Path
(Left)

Tool

Compensated Tool Path
(Right)

Tool

G41 G42

Programmed Tool Path
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D1

Start Point
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Offset Vector (Segment 2)A

Segment 1

Segment 2

Segment 3

Segment 5

Offset Vector (Segment 1)
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Offset Vector
(Segment 1)

Segment 4
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P2 P3
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Offset Vector
(Segment 3)

D1

D1

Start Point
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Offset Vector (Segment 2)A

Segment 1

Segment 2
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Offset Vector (Segment 1)

A1
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Offset Vector
(Segment 3)

Start Point

Tool

A

Segment 1

Segment 2

Segment 3

Segment 5

Segment 4

B C
Offset Vector
(Segment 3)

D

P1

P2 P3

P4

P5

Start Point

Tool

A

Segment 1

Segment 2

Segment 3

Segment 5

Segment 4

B C
Offset Vector
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(D1=.25)

Start Point

Normal Offset 
Vector (Segment 3)

Offset Vector
(Segment 2)

A

Segment 1

Segment 2

Segment 3

Segment 4

B

Offset Vector
(Segment 4)

New Offset Vector
New Direction 
Vector (IJ)C

P1

P2 P3

P4

N1G28X2Y2Z-1; INTERMEDIATE POINT THEN HOME

N2G29X4Y1Z1; GO TO G29 POINT
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G1X0Y-.75; MOVE TO P5
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G0X0Y0

G91; INCREMENTAL

G41D1; CUTTER COMP ON

G1X.25Y.25; MOVE TO P1

G1X0Y1; MOVE TO P2

G1X.75Y0; MOVE TO P3

G1X.25Y-.25; MOVE TO P4
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D1
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(D1)

Start point
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Default Offset Vector

Offset Vector

Direction 
(IJK) Vector

Default Endpoint
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N2G41D1X.25Y.25

N3Y.25

N4X.25D3; USE OFFSET #3

N5Y-.25

Center of 
programmed tool path

Start point

G40 
Tool travels to 
programmed path

Center of compensated tool path*0�*��1�

M
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Center of 
programmed tool path

Center of compensated tool path

Start point

G40 
Tool travels along compensated 
path towards X-.5Y-.25

ToolX-.5Y-.25
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)� Center of 
programmed tool path

Center of compensated tool path

Start point

IJ Vector

Normal vector to IJK

Default end point
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G41D1X.25Y.25; LEFT CC ON

Y.25

G42X.25; RIGHT CC ON
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G39I0J-1;  CORNER OFFSET
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N0G0Z.5

N1X1Y1.5

N2G1Z-.1F10

N3G2Y.5J-.5

N4G0Z1

N5G51X1Y1Z0P2; SUBSEQUENT MOTIONS SCALED BY 2

N6G0Z.5

N7X1Y1.5

N8G1Z-.1F10

N9G2Y.5J-.5

N10G0Z1

N11G50; CANCEL SCALING
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N0G0Z.5

N1X1Y1.5

N2G1Z-.1F10

N3G2Y.5J-.5

N4G0Z1

+R -R

Counterclockwise
Positive Rotation Value

Clockwise
Negative Rotation Value

Rotation Origin Rotation Origin
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N5G51X1Y1Z0I1.5J1.75K1; SCALING ON

N6G0Z.5

N7X1Y1.5

N8G1Z-.1F10

N9G2Y.5J-.5

N10G0Z1

N11G50; CANCEL SCALING
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N0G0Z.5

N1X1Y1.5

N2G1Z-.1F10

N3G2Y.5J-.5

N4G0Z1

N5G51X1Y1Z0I-1J-1K1; SCALING ON

N6G0Z.5
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N8G1Z-.1F10

N9G2Y.5J-.5

N10G0Z1

N11G50; CANCEL SCALING
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N0G0Z.5

N1X1Y1.5

N2G1Z-.1F10

N3G2Y.5J-.5

N4G0Z1

N5G68X1.583Y1.5R90; ROTATION ON ROTATION ORIGIN XY
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N8G1Z-.1F10
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N10G0Z1

N11G69; CANCEL ROTATION
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N1; DO THE ORIGINAL FIRST

N2M98P100

N3; NOW SCALE BY 1/2 AND ROTATE 90 CCW

N4G51X1.583Y0Z0I.5J.5K1; SCALING ON

N5G68X1.583Y1.5R90; ROTATION ON

5.5
Actual Movement

Commanded Movement

Offset Value

4.0

1.5
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N14G51X1.583Y0Z0I.5J.5K1

N15G68X1.583Y1.5R-90

N16M98P100; FOURTH PART

N17;END OF PROGRAM

N9G51X1.583Y0Z0I-.5J.5K1

N10G68X1.583Y1.5R90

N11M98P100; THIRD PART

N12; NOW SCALE BY 1/2 AND ROTATE BY 90 CW

N13G69G50

7.0
Actual Movement

Commanded Movement

Double Offset Value

4.0

3.0

5.5

Actual Movement

Commanded Movement

Offset Value

4.0

-1.5

N6M98P100; SECOND PART

N7; NOW MIRROR AND SCALE BY 1/2, AND ROTATE 90 CCW

N8G69G50

5.5

Actual Movement

Commanded Movement

Offset Value

4.0

1.5
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1.0
Actual Movement

Commanded Movement

Double Offset Value

4.0

3.0
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Cutter

Tool Holder

set screw

Spindle

Draw Bolt

Quick Change
Tool Body

spindle
taper

Collar
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Axial Play

Radial Play
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Be aware of the
Washers under 
the cover.

Remove the 
screws.

Rotate the cover to
the left to expose the
drive belt.
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Remove the screws.
Pull back then 
lift left side up.
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Remove the 
front screws.

Lift up the cover.

Remove the back screws.

Loosen the back 
bottom screws.
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Spindle Head
Button Head Cap Screw

Bellows Cover

Linear Rod

Ball Screw

Bellows Cover
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Set Screws (Y Axis)

Set Screws (X Axis)

Bearing

Oil Port

Oil PortSet Screws (Y Axis)

Set Screws (X Axis)

Bearing
Bearing

Linear Rod (X Axis)
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Bearing

Set Screws
push on the
bearing when
tightened
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Be aware of the
Washers under 
the cover.

Remove the 
screws.

Rotate the cover to
the left to expose the
drive belt.
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Remove the screws.
Pull back then 
lift left side up.
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Remove the 
front screws.

Lift up the cover.

Remove the back screws.

Loosen the back 
bottom screws.
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10 INPUT “HELLO, WHAT IS THE FILE NAME “; F$

30 OPEN F$ + “.NC” FOR OUTPUT AS #1

40 X = -1.2345:  Z = 0.4321

50 REM

60 REM

70 REM ____ PUT YOUR NC PRINT STATEMENTS HERE

80 PRINT #1, USING “G90X+#.####Y+#.####F2”; X; Z

90 REM

100 REM

900 CLOSE
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10 INPUT “HELLO, WHAT IS THE FILE NAME “; F$

30 OPEN F$ + “.NC” FOR OUTPUT AS #1

50 REM

60 X = 6

70 FOR  I = 1 TO X

80 PRINT #1, “G91X.25Y0”

90 PRINT #1, “G91X0Y.2”

100 PRINT #1, “G91X.1Y0”

110 PRINT #1, “G91X.2Y-.2”

120 NEXT I

130 REM

200 CLOSE
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N0M11;OPEN VISE

N1M25H4;TRANSMIT HIGH SIGNAL THROUGH OUTPUT 4

N2G25H3;WAIT FOR HIGH SIGNAL THROUGH INPUT 3

N3M10;CLOSE VISE

N4M26H4;TRANSMIT LOW SIGNAL THROUGH OUTPUT 4

N5G26H3;WAIT FOR LOW SIGNAL THROUGH INPUT 3

N0;THIS FILE FOR PLM-2000 MILL

N1;USE 3" X 2" MACHINABLE WAX

N2G05

N3S1500M03

N4G0Z0.0700

N5G0X1.0000Y0.3140

N6G0Z0.0050

N7G1Z-0.1000F4.0

N8G3X1.5830Y1.3330I-0.5990J1.0190F12.0

N9X0.4170I-0.5830J-1.0190

N10X1.0000Y0.3140I1.1820J0.0000

N11G0Z0.0700

N12S1500.00

N13G0X0.8000Y0.7330

N14G0Z0.0050

N15G1Z-0.1000F4.0

N16G3X0.9330Y0.6670I0.1330J0.1010F12.0

N17G1X1.0670

N18G3Y1.0010I0.0000J0.1670

N19G1X0.9330Y1.0000

N20G2Y1.3340I0.0000J0.1670

N21G1X1.0670Y1.3330

N22G2X1.1997Y1.2668I0.0000J-0.1660

N23G0Z0.0700

N24M02

N26M25H4;TRANSMIT HIGH SIGNAL THROUGH OUTPUT 4

N27G25H3;WAIT FOR HIGH SIGNAL THROUGH INPUT 3

N28M11;OPEN VISE

N29M26H4;TRANSMIT LOW SIGNAL THROUGH OUTPUT 4

N30G26H3;WAIT FOR LOW SIGNAL THROUGH INPUT 3

N31M47L3;CYCLE BACK TO N0

N32M2;END OF PROGRAM
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