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A FREE AND POWERFUL MACHINE CONTROLLER
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OVERVIEW

SMALL MILL CONVERSION

THE MILL AND IT'S CONTROL

THE HARDWARE AND SOFTWARE

CONTROL SOFTWARFE - WHERE POES IT FIT IN?

HOW TO USE T
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MY BACKGROUND
(OR LACK THEREOF)

L] COMPLETELY OUTSIPE OF CNC, MACHINE CONTROL, OR
METALWORKING. NO MACHINING BACKGROUND AT ALL.

[0 ENGINEERING BACKGROUND IN [P NETWORK PROTOCOLS
AND WIDE AREA NETWORK DESIGN  ...NO HELP THERE!

[l | HAVE DONE SOME WOOD WORKING
] t AM INTERESTED (N ROBOTICS (MACHINE CONTROL)

[1 BASICALLY, IF | CAN PO IT...SO CAN YOW!
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EMCO F1 MILL

Google Search | I'm Feeling Lucky
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EMCO F1 CNC

Pos. Ref. No.

DIN

Benennung

Description

1-15 | F1A 030 o000

1 2SR 12 0612

2 F1A 030 030
3+4 | FI1A 031 ool
4 ST 51 o0do8
5 | F1A 020 o050
F1A 020 060
6 F1A 020 1lo

F1A 020 120
7 | F1A 030 o2
8 INP ol 2000
9 | FIA 020 o070
10 INA 76 o204
1 ZFD 02 4061
12 ZSR 33 0616
13 F1A 030 olo
14+4 | FIA 032 ool
15 2SR 12 0525

16 ZSR 88 o6lo
17 | F1A ooo olo
18 | F1A ooo 020
19 2SR 12 1020
20 | ZSR 12 lo%
21 ZRM 73 4805
22 ISR 33 o408
23 | F1A ooo 160

24 | F1A ooo 150
25 F1A 103 ooo
26 F1A coo 140

M6x12 DIN 912-6.9

M4x8 DIN 551-5.8

A2

2x4 DIN 1476-4.6

M6x12 DIN 933-5.6

M5x25 DIN 912-6.9

Méxlo - 10.9

Mlox2o DIN 912-8.8'
Mlox90 DIN 912-1a9
MXL 48 050

M4x8 DIN 933-5.6

Gruppe Kreuzschlitten

Zylinderschraube
Frastisch

X-Spindel komplett
Gewindestift
Keilleiste kurz links
Keilleiste lang links
Keilleiste kurz rechts|
Keilleiste lang rechts|
Kreuzschlitten
Schmiernippel
Stellschraube
Kerbnagel

Druckfeder
Sechskantschraube
Sockel

Y-Spindel komplett
Zylinderschraube

Linsenschraube
Schutzblech 1
Schutzblech 2
Zylinderschraube
Zylinderschraube
Zahnriemen
Sechskantschraube
Motorplatte Y
Motorplatte X
Schrittmotor

Riemenschutz

Cross slide compl.

Socket head screw
Milling table
X-spindle complete
Set screw

Taper gib short left
Taper gib long left
Taper gib short right
Taper gib long right
Cross slide

Grease nipple
Adjusting screw
Rivet

Compression spring
Hexagon head screw
Base

Y-spindle complete
Socket head screw

Filister head screw
Cover sheet 1
Cover sheet 2
Socket head screw
Socket head screw
Timing belt
Hexagon head screw
Motor plate Y
Motor plate X
Step motor

Belt cover
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control"'Sortware (EMG)

Pendant/MPG Tool Change Coolant




WEESICINSTBIECSIEHNS

COMPUTER, WIRING,
POWER SUPPLIES,
CONNECTORS,
SWITCHES,
ENCLOSURE,
CONTROLLERS,
BREAKOUT BOARD,
STEPPERS, SERVOS
AND ENCODERS, OH

MY’
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CONTROL SOFTWARE (EMC2, MACHR)

PC HARPWARE (BUILD, BUY)

MOTORS FOR AXIS, SPINDLE (STEPPERS, SERVOS)

MOTOR CONTROLLERS
INTERFACE (B.O.B., GPIO)

ACCESSORIES, WIRING/CABLING

R
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EMC - OPEN SOURCE, LOCAL RESOURCES
RUNS ON LTS VERSION OF UBUNTU (LINUX)
LIVECD (OR SOURCE)

SUPPORT COMMUNITY (FORUMS, MAILING UIST, IRC)

WWW.LINUXCNC.ORG

D S R
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[0 G-CODE: RS-2F4NGC
[1 REAL-TIME MOTION PLANNING SYSTEM
[0 PLC (LADDER LOGIC) AND HAL

[1 9 AXES, SUPPORTS UNUSUAL KINEMATICS

[l CONTROLS TRUE SERVOS WITH EMC CLOSING THE LOOP

[0 CUTTER RAPIUS/LENGTH COMP., LATHE THREADING,

RIGID TAPPING

e S




x|

HAROSCI0SCope ==

Horizontal Run Mode- Trigger
Zoom === 200 mSec | 4000 samples | @ Normal @ Normal
Pos per div at 1.01 KHz Single Auto

: : TRIGGER? Roll Force
Stop | evel Pos

\ertical I I

Gain Pos

Scale Level

500u/div +2.586

. 2 3 4 S 6 . 8 9 10 11| 12| 13 | 14 || 15 16 Offset Rising

e 0.000

elected Channe Source

f(-0.54603) = 0.00019 Chan off || Chan 2

1 pid.0.error

POWERFUL ANALYSIS/TUNING/DEBUG TOOLS




= EMGZIStepper MilfConfiguration

=11

Motor steps per revolution: [200.0 ] i Test this axis ’
Driver Microstepping [2.0 ]

Pulley teeth (Motor:Leadscrew): [1.0 ] [
Leadscrew Pitch: [20.0 ]rev /in
Maximum Velocity: [1.0 ]ln /s
Maximum Acceleration: [30.0 ]ln /] s
Home location: [0.0 ]

Table travel: [0.0 ]tg[S.O
Home Switch location: [0.0 ]

Home Search velocity: [0.05 ]

Home Latch direction: [Same ]

Time to accelerate to max speed: 0.0333s
Distance to accelerate to max speed: 0.0167in
Pulse rate at max speed: 8000.0Hz
Axis SCALE 8000.0

‘OQancel H &3 Back ‘ @) Forward
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CONTROL SOFTWARE (EMC2, MACHR)

PC HARPWARE (BUILD, BUY)

MOTORS FOR AXIS, SPINDLE (STEPPERS, SERVOS)

MOTOR CONTROLLERS
INTERFACE (B.O.B., GPIO)

ACCESSORIES, WIRING/CABLING

R
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PC HARDWARE

BUILD (MINI-BOX

MOTHERBOARDS), BUY
(DELL, ETC)

EMC WANTS LOW

LATENCY HARPWARE .
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BE @GN

CONTROL SOFTWARE (EMC2, MACH=)

PC HARDWARE (BUILD, BUY)

MOTORS FOR AXIS, SPINDLE (STEPPERS, SERVOS)
MOTOR CONTROLLERS

INTERFACE (B.O.B., GPIO)

ACCESSORIES, WIRING/CABLING




M@ OIS

[1 STEPPERS, USUALLY
CHEAPER (ENCODERS -
NOT TYPICAL)

[0 servos, MORE
TORKRUE, ENCODERS
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CONTROL SOFTWARE (EMC2, MACH=)

PC HARDWARE (BUILD, BUY)

MOTORS FOR AXIS, SPINDLE (STEPPERS, SERVOS)
MOTOR CONTROLLERS

INTERFACE (B.O.B., GPIO)

ACCESSORIES, WIRING/CABLING




MRS RSE@INERREIESERS

[l STEPPER/SERVOS -
GECK.O, PMDX,
GRANITE, OTHERS

[l SPINDLE MOTOR - KBIC,
MINARIK
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CONTROL SOFTWARE (EMC2, MACH=)

PC HARDWARE (BUILD, BUY)

MOTORS FOR AXIS, SPINDLE (STEPPERS, SERVOS)
MOTOR CONTROLLERS

INTERFACE (B.O.B., GPIO)

ACCESSORIES, WIRING/CABLING




[l B.O®B-BREAKOUT
BOARD - PARALLEL

PORT PINS

[l MESA ELECTRONICS

FPGA, FIRMWARE

INTERFACE

YT
om

e
®
®
®
s
&
o
e
®
e
e
®
®
o
®
©
®
.‘
o
®
®
@
®
®

[MesA

) 7147 RS-422 INTERFACE

‘660660900000009.@.080.00»‘
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CONTROL SOFTWARE (EMC2, MACH=)

PC HARDWARE (BUILD, BUY)

MOTORS FOR AXIS, SPINDLE (STEPPERS, SERVOS)
MOTOR CONTROLLERS

INTERFACE (B.O.B., GPIO)

ACCESSORIES, WIRING/CABLING




NIEVEFSERERS

MAKE A LIST OF ALL
STUFF TO GET

CAN LOOK AT PRE-
BUILT CONTROLLERS
(LIkE CAMPRELL),
OTHER CONVERSIONS,
FOR IDEAS

REE N

2 Description QTy Price

3 EMCOF1 1 $1,200.00
4 RS23-370 Steppers 4 $186.00
S Gecko G203V 4 $387.00
6 KB Elec. KBPB-125 1 $100.00
7 KB Resistor #3842 1 $1.00
8 Fan 1 $16.58
9 Fan power cord 1 $1.78
10 Fan guardffilter 1 $2.35
11 circuit breaker 1 87.50
12 Swatches (pair) 1 $9.50
13 EPO Switch 1 $12.25
14 Power supply board 1 $90.00
15 Transformer 1 $90.00
16 Parallel port cable 1 87.44
17 Ribbon cable 1 $8.95
18 Mesa card cable 2 $11.40
19 Computer On/Off 1 $6.25
20 PC 1 $175.50
21 Monitor 1 $100.00
22 Keyboard 1 $10.00
23 Joystick 1 $6.99
24 118k resistor for Cecko 3 $0.53
25 Mesa 743 FPCA Bd 1 $99.00
26 Mesa 742 1 $45.00
27 | Mesa 7147 1 $69.00
28 Encoders 3 $89.85
29 Encoder Cables 3 $21.45
30 Relays (SSR) 2 $27.98
31 Cable (18/4) 1 $137.50
32 Conduit/Fittings 1 $43.00
33 $2,963.80




MATERIALS

[ Hpeess W UNITED STATES
B POSTAL SERVICE.
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NO EXIT © Andy Singer

LAND A LITTLE WORK...
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[1 TYPICAL SMALL SYSTEM
- BRIDPGEPORT OR SMALLER (OFTEN W/ STEPPERS)
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CAD Designer ANizards”
CAM Conversational
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&G CODPE COMMANDS ARFE INTERPRETED BY THE
CONTROLLER WHICH THEN SENDS SIGNALS TO MOVE
MOTORS, ACTUATE RELAYS OR SOLENOIPS, ETC

& CODE IS A CNC PROGRAMMING LANGUAGE
EMC IMPLEMENTS RS274NGC

HAS VARIABLES, SUBROUTINES, IF STATEMENTS, LOOPS

MBS 2o £= == == ==




iSRRG ENERATFENCRE G

0 WrRITE (T

[0 RUN A WIZARD (CONVERSATIONAL PROGRAMMING)

[

USE A CAM PROGRAM (USING A CAD DPRAWING)
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[0 sSIMPLE AS: [l OR LIKE APROG. LANG,.

N4 G17 G268 G48 G49 ’ #<ledgellidths<0.050
#<ledgeDepth==-0.050
N5 GBo G9a #<ledgeRad==0.065 (o bit more than 1/16" radius=0.8625, -> 1/8" diq)
NE (FEATURE FACE) {ledge around top, fits into top part, cut with 3/8 tool)
N7 GB G53 Za. ga x-08.25 y@ {initial position, for lead in w/cutter comp)
N3 (MSG,L0AD1.575 ENDMILL ROUGH) 98 z#zSafe>
N9 T30 MB6 Befirstael
#<lz>=0 (start at top of part)
N16 52508 M3 #texln= [#eoxs+Heledgellidths]

N1l G54 X-2.3 ¥-.315

N12 G43 H38 Z1.25

N13 Z.6

N14 G1 Z.4553 F1@.

N15 X1.9125
N16 GB Z.6

N17 X-.9125 ¥.1575
N15§ G1 Z.4553 F1@.

N19 X2.4125
Nz@ GB Z.6

N21 X-2.3 ¥-.315

N22 Z.5553
(J0B 1 FACING)
(FEATURE FACE)

N23 G1 Z.4187 F1@.

N24 X1.9125
NZ5 GB Z.6

N26 X-.9125 ¥.1575
N27 G1 Z.4187 F1@.

N2§ X2.4125
N29 GB Z.6

N38 X-2.3 ¥-.315

N3L Z.5167
(J0B 1 FACING)
(FEATURE FACE)

N32 G1 Z.366 F1@.

N33 X1.9125
N34 GB Z.6

N35 X-.9125 ¥.1575
N36 G1 Z.366 F1@.

N37 X2.4125
N35 GB Z1.25

smme s XTI RN

#x2z= [#a0x+#<ledgellidth=+#<ledgeRad=]
#ox 3= [#a0x+HxLen=—H#<ledgeWidth=—#<ledgeRad=>]
#odze [#a+alen=—icledgelidth=]

H#aylz=[#apy=+#cledgellidthz]

H#ayZz= [#any=+#<ledgellidth=+#<ledgeRad>]

H#ay 3= [#any=+#aylen=—#<ledgeWidth=—#<ledgeRad>]
#oydz= [#ay=+Haylen=—#<ledgelidth=]

015 while [#<lz> GT #<ledgeDepth=]
{adjust depth per pass)
#lzz=[#elz> - #adocd=]

ol6 if [#<lz> LT #<ledgebepth=]
#<lzz=#<ledgebepth>
0l6 endif
{depth now correct)
ol7 if [#=first= EQ 1]
gl z#<lz> (drop down)
gl g42 x#<xl> y#ayls (note radius compensation on!)
gl x#ex2>
#<f irst==0
017 else
gl z#<lz> (drop down)
017 endif

{now do one loop around)

gl x#x3=

93 x#txd> y#ay2> 10 j#<ledgeRad=

g1 yiey3s

93 x#x3> yi#ayds 1[0-#<ledgeRad=] jO
gl x#ex2>=

93 x#xl> y#ay3> 10 j[0-#<ledgeRad>]
gl yiey2s

93 x#x2> y#ayls i#<ledgeRad= jO

015 endwhile

98 z#=zSafe=
948 (radius compensation off)




SNBSS R EOSINAFER B@IRNE

Applications Places System @_\vr 1 >4 ThuApr 7,12:13 PM tom

IX counterbore.py - AXIS 2.4.6 on EMCO

File Machine View

Qe =g b
Manual Control [F3] | MDI [F5]
Y

/0 @ =z [NIXIY[IB A&} | Workion

Preview | DRO

On/Off

Spindle Speed

Axis: « X z

- | + ||Continuous v
Home All Touch Off File Edit Help
E— Socket Head Cap Screw Counterbore G-Code Generator
P ¢ | sop @ Number SHCS  Fraction SHCS Metric SHCS Clearance Height Z X Center Y Center G-Code
0 1/4 M1.6 0.2500 (SHCS Counterbore, Diameter = 0.8125, Depth = 0.50
X . 00 )
v Brake e = AT T Wi (Number of Cuts 4, Depth of Cut 0.1250)
2 3/8 M2.5 0.000 X1.0000 Y1.0000 (Tool Diameter = 0.5000)
. . i h of h P d Spi
Coolant: 3 7/16 M3 Start Height Z (Spiral Down to Depth of each Pass and Spiral Out)
Flood F10.0 S2000
4 1/2 M4 0.1000 (Hole Center X1.0000 Y1.0000)
GO Z0.2500
Feed Override: 100% 5 9/16 M5 Tool Diameter GO X1.0000 YO.8438
Spindle Override: 100% 6 5/8 M6 5 Gl Z0.1000
. It (spiral down)
Jog Speed: 15 infmin 8 3/4 M8 Spindle RPM 63 X1.0000 Y0.8438 7-0.1250 10.1562
Max Velocity: 120 in/min 10 7/8 M10 2000 G3 X1.0000 YO.8438 Z-0.2500 JO.1562
1 t P G3 X1.0000 Y0.8438 Z-0.3750 JO.1562
er of Cuts 4, Depth of Cut 0.1250) 12 1 M12 Feed Rate G3 X1.0000 Y0.8438 Z-0.5000 JO.1562
$ametear . ) 1-1/8 M14 10.0 (clean up hole)
Down to Depth of each Pa and Spira G3 X1.0000 Y0.8438 J0.1562
Hole Diameter « 1-1/4 M16 Depth each Pass Gl X1.0000 Y1.0000
2.000 1-1/2 M18 125 gg 20.2500 5
Hole Depth 1-3/4 M20 Stepover % |
-+ [1.250 2 M24 33
Position )
M30 Spiral Depth
Cut Direction M36 1
« Climb M42
) v Insert EOF
Conventional M48
Generate To AXIS Clear G Code Window Cancel

5] [Update Manager] IX counterbore.py 1 Counterbore 1.3
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IX face-134.py - AXIS 2.4.6 on EMCO Facing G-Code Generator
File Machine View Edit Help

Qe =& b= M & =1z NIXIY| P& Units

Part Length X 2.5 Tool Diameter |.375 Inch
Manual Control [F3] 1| MDI [E5] Preview | DRO Part Width Y |1.5 Feedrate |10 MM

Axis: « X Y Z : Depth of Each Cut M3 Spindle RPM 2000 X0-Y0O

: 0
Z: .0000
Home All | Touch Off vel: 0.0000

Amount to Remove (0.125 Stepover Percent 33 Left-Rear
Lead In / Lead Out|1 Left-Front

+ ||Continuous v

; o G20 S2000 M3 F10
Spindle: #p|| Stos @
P 2 top @ : GO X-1.0000 Y0.0638

Z0.1000
Gl Z-0.1250
Gl X3.5000
— - ? - GO Y-0.0600
: Gl X-1.0000
GO Y-0.1837
Flood Gl X3.5000
GO Y-0.3075
Feed Override: 100% Gl X-1.0000
Spindle Override: ~ 100% GO Y-0.4313
Gl X3.5000
Jog Speed: 15 in/min GO Y-0.5550
Max Velocity: 120 in/min Gl X-1.0000
P | GO Y-0.6787
Gl X3.5000
GO Y-0.8025
Gl X-1.0000
GO Y-0.9263
Gl X3.5000
GO Y-1.0500
Gl X-1.0000
GO Y-1.1738
7| Gl X3.5000
GO Y-1.2975
Gl X-1.0000
Gl X3.5000
GO Z0.1000
M5

Coolant:

Position: Relative Actual Filtering...

Generate G-Code Select All & Copy Write to File Write to AXIS and Quit

5] [Update Manager] IX face-134.py [tom@Gort: ~/Deskt... [EMC Documentation... || 7] Facing G-Code Gener... || [& Take Screenshot =1
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000 4 Windows 7 - Parallels Desktop
) flag-punch-rev. - Albre Design Expert - o ¥

File Edit View Inset Sketch 3D Sketch Feature Tools Alibre CAM Window Help

B He@LpRX oe v QRAIEG (NN S S xWNEQ W

wE g an[ZzEsE PP PAOO FPI LY ZL

(o] @ (5] (Wb [0 o [ 2% [ [0 ] o] & 2]

Design Explorer

.. [ Configet>

Q
«

¥

s
=
nE g 08

09 6N
4

S 2X-Plane
| 3 Planect>
= 38 Points
L Origin

b Surfaces
£ Rediine Views
- @ Section Views
= @ Features
| 5 @R Extrusion<t>
| Ly Sketchal>
Sy Planecs>
| = R Exrusion<s>
| L Sketchd>
| = @ Extrusion<d>

}‘:

olo B )X g .
2 PBON i gl & 0 ywEs

‘.

B
=

+ Q Edges
E}QFW
+ @ Vertices

I=




& SheetCam TNG - flag-punchl
4 5 - flag-punglly -

PEs AEEEEEEN 9909 ? Q@ ([Mskriedd s T

Layers
V| Flag
V| Holes

v
Profile flag-punch - Note,

File Edit Format View Help

0.0000 F2

6 Y1.0948 z-0.0340

642 v1.1814 F10

G02 X0.6830 v1.4010 10.2187 130.0009 F10.0
GO1 x0.8189 F10

G02 x1.0376 v1.1831 10.0000 3-0.2188 F10.0
GO1 x1.0388 Y0.9043 F10

G02 Xx1.1880 Y0.6977 1-0.0695 1-0.2074 F10.0
GO1 x1.1885 Y0.5718 F10

G02 x0.9760 Y0.3523 1-0.2187 1-0.0009 F10.0
01 v0.3512 F10
G02 Xx0.7536 Y0.4460 1-0.0063 10.2187 F10.0
X0.5738 Y0.3506 1-0.1806 10.1234

GO1 x0.5379 Y0.3505 F10

G02 x0.3183 Yv0.5683 1-0.0009 10.2187 F10.0
GO1 X0.3178 Y0.6942 F10

G02 x0 54 Y0.9020 10.2187 10.0009 F10.0
GO1 X0.4646 v1.0948 z-0.0680 F2

X0.4642 v1.1814 F10

G02 X0.6830 Yv1.4010 10.2187 30.0009 F10.0
GO1 x0.8189 F10

G02 x1.0376 v1.1831 10.0000 3-0.2188 F10.0
GO1 Xx1.0388 Yv0.9043 F10

G02 X1.1880 Y0.6977 1-0.0695 13-0.2074 F10.0
GO1 x1.1885 Yv0.5718 F10

G02 x0.9760 Y0.3523 1-0.2187 3-0.0009 F10.0
GOl x0.9401 Y0.3512 F10

G0O2 X0.7536 Y0.4460 1-0.0063 10.2187 F10.0
X0.5738 Y0.3506 1-0.1806 10.1234

GO1 X0.5379 Y0.3505 F10

G0O2 X0.3183 Y0.5683 I-0.0009 10.2187 F10.0
GO1 X0.3178 Y0.6942 F10

G02 X0.4654 Y0.9020 10.2187 10.0009 F10.0
GO1 X0.4646 Y1.0948 z-0.1020 F2

X0.4642 v1.1814 F10

G02 Xx0.6830 v1.4010 10.2187 130.0009 F10.0
GO1 x0.8189 F10

G02 x1.0376 v1.1831 10.0000 1-0.2188 F10.0
GO1 x1.0388 Y0.9043 F10

G02 x1.1880 Y0.6977 1-0.0695 1-0.2074 F10.0

V! flag-punch

Carbide End Mil
0.25in diameter

. v

I GO1 x1.1885 Y0.5718 F10
G02 x0.9760 Y0.3523 1-0.2187 1-0.0009 F10.0
' GO1 x0.9401 Y0.3512 F10
G02 X0.7536 Y0.4460 1-0.0063 10.2187 F10.0
G X0.5738 v0.3506 1-0.1806 10.123
GO1 x0.5379 Y0.3505 F10
\/ G02 x0.3183 Yv0.5683 1-0.0009 10.2187 F10.0
7 GO1 x0.3178 Y0.6942 F10

G02 X0.4654 Y0.9020 10.2187 30.0009 F10.0
GO1 X0.4646 Yv1.0948 z-0.1360 F2

2.9282in, 1.9639in X0.4642 Y1.1814 F10
= = G02 X0.6830 v1.4010 10.2187 30.0009 F10.0
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OPERATION

SELECT MACHINE CONFIGURATION TO START EMC
LOAD G-CODE FILE IN AXIS (OR OTHER. W)

E-STOP OFF

HOME/TOUCH OFF

RUN PROGRAM

MBS 2o £= == == ==




Ao HUSERGINHFERNFAC =

IX : - ' BEE)
File Machine View Help

8 ||| G N =2 A : M n 7 g Work Light
@ )| £ @ A 4 UU D i ruﬂ ':Uj — I.A I‘N Il. Ix \IB‘ 2;‘ h e On/Off

v On/
Manual Control [F3] | MDI[F5] Preview | DRO Spindle Speed
Axls: 2880.0
- 0.0 2550
Rapid Home
) Rapid To Home

Spindle: #% &y
Coolant:
Feed Override: 100%
Spindle Override: 100%
Jog Speed: 15 in/min

Max Velocity: 120 in/min

ves w1l LOAD.375 ENDMILL ROUGH \i) x
ON Tool 1, offset 0.0569, diameter 0 Position: Relative Actual
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# now process axes

addf sum2.8 servo-thread # in my case I needed to reverse the\" and Z axis
addf sum2.1 servo-thread

# x is fine, no need to reverse
# if no need to reverse, use the following line:

#net joy-y-jog h 09, <= input.@.abs-y-position
# if needed, rev so the axis will go in the expected direction

# spindle on, increase, off
# spindle on is “"start" button

e = o i e e A
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Ll MAKE PARTS
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INSPECT OBJECTS

r ol [F3] | mpifF] |

View

2@ bpu@ime=ZNXNX[EE > -
Preview |DRO Camera | e
X o 2z P
+||continuous v -
me All “Touch Off Rapid Home:
sop @ { Rapid To Ho
E
3rake
slood
100% o

e 100% |

15 in/min i

120 inmin [ || P Controls
s 3

tool [Position: Relative Actual

T —
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[l PLAY MUsIC ??

X

File Machine View

Qe =F b

Manual Control [F3] | MDI [F5] Preview | DRO
Axis: + X Y 7.
- Y: -2.2
+ ||Continuous Z: 32640

Vel: 0.0000

Home All Touch Off

spindle: D[ Stop &

v Brake

Coolant:
Flood

Feed Override: 100%
Spindle Override: 100%
Jog Speed: 15 in/min
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LEARN MORE

[0 DIGITAL MACHINIST CNC WORKSHOP, JUNE 12-24TH @
WASHTENAW COMMUNITY COLLEGE - LOOK ON DIGITAL
MACHINIST WEB SITE FOR MORE INFO

[0 YOUR LOCAL MAKER SPACE
AA: HTTP//WWW.MAKER-WORK.S.COM/ - NOW
PTW: HTTP://TECHSHOP.WS/ - THHS SUMMER

[l PUBLICATIONS (DIGITAL MACHINIST, HOME SHOP
MACHINIST, ETC)
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NEFERENCES

EMC - HTTP//WWW.LINUXCNC.ORG

DIGITAL MACHINIST - HTTP://WWW.BIGITALMACHINIST .NET

G CODE - HTTP://LINUXCNC.ORG/HANDBOOK/RS2F4NGC 3/RSLF4NGC 3TOC.HTML

MESA ELECTRONICS - HTTP//WWW.MESANET.COM/

BOB CAMPRBELL DESIGNS - HTTP://CAMPBELLDESIGNS.NET/

KB ELECTRONICS - HTTP://WWW.KBELECTRONICS.COM

GECKO MOTOR CONTROLS - HTTP//WWW.GECKODRIVE.COM/

CNCA4PC CONTROLS - HTTP//WWW.CNCAPC.COM/

ALIBRE DESIGN - HTTP//WWW.ALIBRE.COM/

SHEETCAM - HTTP.// WWW.SHEETCAM.COM/
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