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Congratulations!

Congratulations opurchasing/our MachMotion CNC control. All our controls have been designed to berplug
play as much as possible to make it easy for you to inbtahisQuick StarManualwe give you all the tools
you need toset upyour control.

We hope that thignstallation can be as quick and easy for you as postiilyleu have any questions, please do
not hesitate to give us a call.

Sincerely,

The MachMotion Team
http://www.machmotion.com

14518 County Road 7240, Newg, MO 65550
(573) 3687399wFax (573) 342672
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Getting Started

Reviewing Your Package
If you have notlready, begin by opening up the package containing your control. You should see the following:

Figurel CNCControl Package

Remove all the contents from the plastic bag.
Next locate the following items:

X15250-A1Control
Power Cable

0 White Envelope
The envelope contains the keys to turn on your control and backup copiec
of the softwareinstalledon your control. Make sure to storehe envelope
in a safe location for future use in case something ever goes wrong.

Figure2 Power Cable

Figure3 Ervelope
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Mounting Your Control

If you purchased a mounting arm with your control, begin by assembling the arm usiAgnth&ssembly
Instructions ManualThe manual can be found on the webnatw.machmotion.conunder Support then
Documentation

However, if you did noteceive a mounting arm, begin by mounting the control securely to your machine.


http://www.machmotion.com/

9| Page

Starting Your Control

Supplying Power
To power your control, plug the black cable found in the control box into 115VA®tHgreend of thecable
should be plugged intthe connector inside the hole on the top of the control as shown below

Side view
from inside
control

Top view

Figue 4 Power Cable

Turning on Your Computer
Locate the keys inside the white envelope that came with your control.

Figure5 Keys

Place one key into the keyhaode the back right hand side of the control as pictured bel®wn on your
computer by rotatinghe keyand then quickly releasing

Figure6 PC Start
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Starting the Mach3 Software
The Mach3 softwareomes withthree profiles. Plasma, Lathe, and Mill & Routdepending on what kind of
machine you have, double click on the corrsiebrtcut Beloware pictures of each profi@a & K 2 NIi O dzi

&

Mach3 Loader

Figure8 Profiles Figure7 Mach3 Loader

On your desktop you will also find a shortcut for Mach3 Loader. This allows you to load any of the profiles from
one location. Double clicking on tivdach3 Loader shortcut opens the following window:

Session Profile x|

Current Profiles
Lathedpaollol Create Profils I
MilRouterapollol
Plasmaapallal Delete Profile I

Canicel

Figure9 Loader

After double clicking on a profiler opening a profile from Mach3 Loader window will come upsking you to
agree to itdegal notice.

Legal Motice.. =l

| --- Motice of Liability -----

1t is the nature of all machine tools that they
are dangerous devices, In order to be permitted to
run LazyCam on any machine you must agree ko the following,

I agree that no-one other than the owner of this machine ,
will, under any circumstances be responsible, For the operation,
safety, and use of this machine. I agres there is no situation under
which I would consider Artsoft, or any of its distributers to be
responsible for any losses, damages, or other misforkunes suffered
through the use of this program. I understand that software is very
complex, and though the authors make every effort to achive a bug free
_I environment, that I will hold no-one other than myself responsible for
-

=l |

™ Please do not ask this again, T will always agree.

| 1 do not agree, and will not run Mach3 | I Agree to all kerms of this agreement |

Figurel0Legal Notice
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wSIR GKS fS3Ift y2i(Aa OBleabey®notskrhd hgaid, ywillialiways agrieSt K|S yo A ENB®
agree to all terns of this agreement

Next you will see Mach3 loading.

<Artsoft=

e M g

Figurell Mach3Software

If you loaded Mach3 Mill anil you had purchased our mill screen set, yall see the following window:

Coords: G54 Mode:Mil->G15 G1 G17 G40 G:

| |

0.00000 ¥:0.00000 2:0.00000 A:0.00000 :0.00000 :0.00000
ol g3
T: 0 H: 0.00000 D: 0.00000

SPINDLE 0 FEED

S: |

ToolPath | Prog Run

View/Edit

Offsets

Continous Step MPG Jog On/Off

Cycle Start ™

Manual Limits
OverRide.

Feed Hold ™ Slow Jog Rate
8

MDI

Stop

Rewind

Load Advanced Tool Offset User

No File Loaded.

B?]%Euﬁs Ref Home Offsets Limits Control ToolPath

Figurel2 Mach3 Mill
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Make sure to click the RESET button before continuing.

Figurel3RESET

Note: For more information on how to run the Mad@tware please see pag# on Documentation
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Exploring Your Control

Now with your control up and running, it is time to examine some of its features.

Operator Panel (X15-10-01)

On the right hand side of your control there is thgerator panelwith jog buttons, selector knobs, and a few
buttons. See the picture below:

M.AacHMoTIOoN

X15-10-01

FEEDRATE
0g OVERRIDE
40% 55%
Selector ! m% \ g 1%

Feedrate
Selectg

CYCLE START

EMERGENCY STOP

FEED HOLD

Figurel4 Operator Panel
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Emergency Stop

In case of an emergency, press the large r&nergency Stopoutton on the operator
panel. All motion will stop immediately. DO NOT PRESS FEED HOLD!

kkkkkkkkkkkkkkkkkkkkkhkkkkkhkkhkkkkkkkhkhkkkkkhkkhkkhkkkhkkkhkkhkkkkkkkhkkhkkhkkkkkhkkkkkkk

You can use thjgbuttonsto move your axes manuallyse the Axis Selector to switch between which axis you
want to jog. If theAxis Selector is in the off position, the jogttonsare disabledSeeFigurels).

Figurel5 JogButtonsand Axis Selector

Note: If thejog buttonsdo not work, make sure that the Axis Selector onpisedantis turned off.

To change the jogging speed or the jog increments adjust the Jog Selector. The selection$Stapeledallow
you to jog a predefined step or increment each time@ key is pressed. You can jog 1 or 0.0001 of an inch at a
time by selecting X1 and X.0001 respectively.FSgerel6 below.

Figurel6Jog Selector
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If you want to jog continuously rather than incrementally, turn the Jog Selector over intodhegnuous Jog
section. You can jog your machine at the full jog rate (100%) or slow it down to 2%.

Your machine iset upso that the up and dowarrow keys move the Y axis, the left and right keys move the X
axis, and the plus and minus keys move the Z axis.

Figurel7 Jog Keys

With the Feedrate Selector you can adjust the feedrate override f%rall the way to 130%. You can use it to
slow your machine down while running a prograiso, in step jog mode the speed of the axis is regulated by
the Feedrate Selector.

FEEDRATE
OVERRIDE

40% 55%
25% \ | T0%

Figurel8 Feedrate Selector

The green button ia cycle startbutton which starts a file and the small red buttoraeifeed holdwhichpauses
the file.

Figurel9 Cycle Start and Feed HoRUuttons
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Pendant (X15-20-01)

If your control came with a pendant, read this sectidhependant is mounted on the right side thfe control
near the operatoipanel. Seé-igure20 below.

Enable Button

AXIs Selector

Jog Selector

Figure20 Pendant

To use the pendant you must switch the Axis Selectdine axis you want to jod-he pendant will not work if
the Axis Selector is in tHeFFposition While holding down the enable button (s&&gure20), you can rotate
the hand wheel (also called the MPG) and the selected axis will Gtnvamge axes by switching tAgis
Selectorto a different axis

Figure21 Axis Selector

The Jog Selector on the pendant allows us to switch between either 0.0001 or 0.001 inch increments. Each click
of the MPG will move the selected increment. However, if the Jog SelectoMithen the MPG is in velocity
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mode. In velocity mode the axis moves as long as the MPG is turning and the speed of the axis is regulated by

the speed of the hand wheel. In other words, turning the hand wheel very fast will make your axis move very
quickly.

Figure22 Jog Selector

When you are finished using the pendant, make sure to turn the Axis Selec@®R®therwise the operator
panel will not allow you to jog.

Mouse
Below theoperatorpanelis aball mouse. You can use this for navigating aroomgiour control.

Figure23 Mouse

Keyboard

The keyboard is located at the bottom of the control in a-dlig tray. For security and safety reasons there is a
lock hole in the back left hand side of the keyboard tray to prevent the tray from opehireglock is not
supplied with your control.
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Figure24 Keyboard

External USB Port

On the right side of the keyboard there is a USB port. Use this for transferring programs, files, or any other data
to and from yourcontrol.

Figure25USB Port
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Computer Port Diagram
Below is a diagram of all the different ports on your control with a brief description of each.

1. Power Board

\ 2. Power Cable
3. PC Start

A

— ’24VDC 12vDC SVDC‘

T3 0 Y
G "
4.PS2Qorts 5 parallel Port 6. Ethernet Port

el g pudio ©
8. Monitor

7. Serial Port Connector \ 10. USB
V PORTS
|

1. Power Board a local Ethernenetwork.
Three power supplies (24VDC, 12VDC, & 7. Serial Port
5VDC) for any application. The 24VDC Thiscan be used for any application.
supply powers thé\pollo | Breakout Board However, in many of our systems this is
2. Power Cable used to communicate with a PLC.
115VAC220VAC power for the control. 8. Monitor Connector
3. PC Start This is used to connect your control to a
To start the control, connect these two pins monitor with a standard XXX cable.
together with a momentary push button 9. Audio
switch. These are your standard audio outputs.
4. PS2 Ports 10. USB Pox
These can be used to plug in an older These ports are used fgour keyboard,
keyboard and mouse. mouse, operatopanel, file transfer, and
5. Parallel Port more.
This can be used for any application. 11. Fan Connectors
6. Ethernet Port These connectors supply 12VDC for two

Thisport is used to connect to small fans.
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Configuring Your Control

Removing the Back Panel
Toconnectyour drives and all your 1/0, you must begin by removing the back panel of the cdratkel out the
10 Phillip screws. Foscrewsare located on the facef the back panednd six are on the sides.

After removing the cover, you shiwl seethe following

Figure26 Back Panel Removed

All your drives and external I/O will be wired into tApollo | Breakout Boarshown in the picturdoelow.

Figure27 Apollo | Breakout Board

Note: For more information about th&pollo | Breakout Boarsee the LJ2 f £ 2 L . & SN
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Setting up Your Axes
Begin by plugginthe control cables from your drives into the Apollo | Breakout BoBing@Axis Control mod
jacks are locatedn the bottom row of the large mod jack block. See the diagram below.

\\\\\\\

Axis Control

Axis Control

X Axis YAxis ZAxis AAxis BAxis CAxis
Figure28 Diiterential Step and Direction Mod Jacks

Enabling Your Axes
After your drives are connected to the Apollo I, open up Maeln@l enable your axes in the following way:

1. On the menu bar, clicRonfigand thenPorts and PinsA window calle® Yy 3A Yy S / 2y TA 3dzNJ (A
and Pinswill pop up. Select th#lotor Outputs tab and you will see the axis setup as pictured below.

Engine Configuration... Porks & Pins 1[

Port Setup and Axis Selection  Motor Outputs | Input Signals | Output Signalsl Encoder.-’MF'G'sI Spindle Setup | Mill Dptions

Signal Enabled Step Ping# Dir Pin# Dir LowsAckive | Skep Low Ac... | Skep Port Dir Part

® Ais ¥ 3 z L4 f 1 1

¥ Axis ' 5 4 ' 4 1 1

£ Axis ' 7 =] ' .‘ 1 1

& Az ¥ 9 g L o 1 1

B Axis ¥ 16 14 L = 1 1

C Axis ' 17 1 ' I‘ 1 1

Spindle L 4 1 a x of 2 I:l

0K | Cancel I Apply

Figure29 Axis Setup
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2./t A0l 2¥ (ikeS SNBR G 'y EA&P LT GKSNB Aa | 3INBSyY
enabled alreadyThe port and pin numbersnust be setup as shown below for anything to work.
Engine Configuration... Ports & Pins 1[
Port Setup and Axis Selection  Motor Outputs | Input Sighals DutpulSignaIsI Encoder!MPG'sI Spindle Setupl Hill Dptions
Signal Enabled Step Pin# Dit Pins Dir LowActive | Step Low Ac... | Step Port Dir Part
X Axis " 3 2 '. 4' 1 1
Y Axis 4' 5 4 .’ 4' 1 1
Z Axis " 7 [} " " 1 1
B Axis 'r 9 g Ir .‘ 1 1
B Axis ' 16 14 ' " 1 1
C Axis ' 17 1 ' " 1 1
Spindle 4 1 i} x f 2 I:l
ok |[ Cancel | spo
Figure30X, Y, and Z Axes Enabled
3. PressApply and thenOK Now you should be able to jog your motors.
Just for a reference, you can use the table below to make surethitNd  ESEQ L2 NI & ' yR LAY
correctly.
Axis Name Step Pin # Dir Pin# | Dir Low Active| Step Low Active| Step Port Dir Port
X 3 2 Red Green 1 1
Y 5 4 Red Green 1 1
Z 7 6 Red Green 1 1
A 9 8 Red Green 1 1
B 16 14 Red Green 1 1
C 17 1 Red Green 1 1
Spindle 1 0 Red Green 2 0

kkhkkkkkkkkhkkkkhkkhkhkkhkhkkhkhkkhhkkhhkkhhkkhhkkhhkkhhkkhhkkhhkkhhkkhhkkhrkkkhhkkhhkkhhkkhkhkkhkkkkkkx

Warning

You could crash your machine very easily. No limit switches have beset upand your

units have not been configured yet.

kkhkkkkkkkkkkkkkkkkkhkhkkhkkkhhkkkhkkkhhkkhhkkhkhkkhhkkhhkkhhkkhkkhkkhhkkhkkkhhkkhhkkhkkkhkkkkkk
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Calibrating Your Axes

Now you must calibrate your machine. To get your units perfect you must calculate them manually from your
machine specifications. However, you can get thenetty accurate if you use the calibration wizard (see

Calibration Wizardn page27).

Manual Calibration

You need to calculate how many steps there are per inch and the maximum velocity of your system. If you

purchased motors from MachMotion, use the table below as a reference.

Motor Type Encoder Counts
TECO 10,000
Mitsubishi 131,072
Steppers (10 micrstep) 2000

Tablel Motor Encoder Counts

Calculate the steps per inch and velocity using the steps outlined below.

1. Calculate your gear reduction using the number of teeth on your pulleyy@mndgearbox ratio. If your
motor is directly driving your axis, then your gear reduction is 1. Otherwise use the formula below.

Gear Reduction = Screw Teeth / Motor Teeth * Gearbox Ratio

2. Now calculate the distance one motor turn will move your axis bintpthe ball screw pitch and
dividing it by your gear reduction.

Distance of One Motor Turn = Ball Screw Pitch / Gear Reduction

3. Next calculate the number of steps per inch. Find the number of encoder counts for your drive (which
can be found on the motapecification sheet or iflablel) and divide it by the distance of one motor
turn. Next divide it bythe drive ratiowhich is the internal gear inside the drivd$is gives you what

al OKo Ol ffa @2dzNJ a{ GSLJA LISNWE
Motor Type Drive Ratio
TECO 15
Mitsubishi 125
Steppers (10 mickstep) 1

Steps per = Encoder Counts / Distance of One Motor /TDnive Ratio

4. Finally you can calculate your velocity by multiplying yo@& (i 2 NQa wt a

turn. This gives you your velocity in inches or millimeters per minute.

Velocity = RPM * Distance of One Motor Turn

Qx¢
[N
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C2NJ SEFYLX ST AT @&2dz I NB aSGGAy3 dzLd + o n nteh) baltserewe 9 / h
pulley with 36 teethand a motor pulley with 18 teeth, calcuéayour unitsas follows.

1. Begin by calculating your gear reduction. Take the number of teeth on your screw and divide it by the
number of teeth on your motor. In this examglee axis has a gear reduction of 2 (36/18).

2. Now calculate the distance one motor turn will move your axis by taking the ball screw pitch and
RAGARAY3I Al o0& @2dz2NJ 3SI N NBRdzOGA2yd Ly GKAA SEI

3. Next calculate the number of encoder counts per inch (steps per). Find the number of encoder counts
for your drive and divide it by the distance of one motor turn. In this example the steps per inch is
100,000 (10,000/0.1).

4. Finally, you cancalculateyousy 2 OAG& o0& VYdzZ GALX @Ay &2dz2NJ Y2(2NRA
turn. The velocity in this example is 300 units per minute (0.1*3000).

Now you are ready to enter these values into the Mach3 software. Setadiigon the top menu bar, then
Motor Tuning. You should see thdotor Tuning and Setuwindow as shown below.

Motor Tuning and Setup x|

s Selection

elocity
=

X - AXTS MOTOR MOVEMENT FROFILE

ha
=4
ta

' s |

I Az |

A Axis |

B Axis |

v . |
a 005 o1 015 0z 025 03 035 04 045 05 C Axds

Yelocity inches per Minute

Time in Seconds

Spindle |
Accel J—

Welociby Acceleration Step Pulse  Dir Pulse SAYE ARIS SETTINGS |
Steps per In's o mm's per min.  in's or mm'sysecjsec G's 1-5us 0-5
10000 270 | 65,07 | 0,168543¢ | 0 0 Cancel | o |

Figure31 Motor Tuning and Setup

On the right column titled\xis Selectionpress the button corresponding to the axis you want to set up. The

48t SOGSR IEAEQA LI N} YSGUSNE 6Af tStepshent showr Beow. b2¢ Sy i S
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Motor Tuning and Setup

- Axis Selection

X

Velocit
X - AXTS MOTOR MOVEMENT PROFILE i
l ® foxs |
o
g -
3 ¥ Ais |
=
I
= 2 A |
m
@
=
]
= A Axis |
=
‘o
c
B =0 |
>
0 005 01 045 02 025 03 035 04 045 05 C ixis |
Time in Seconds
Spindle |
Accel JI
‘elocity Acceleration Step Pulse  Dir Pulse SAME ARIS SETTINGS
Steps per In's of mm's per min. — in's or mm'sfsecisec Gs 1-5us 0-5

1158.95 15

[

0.038852¢ I a I o Cancel

Figure32 Steps per in Motor Tuning

Next enter your velcity as shown below.

zl
s Selection
Yelocity
X - AXTS MOTOR MOVEMENT FROFILE
B37.5 R s |
@ 57375
=
E 510 Y Axis |
% 446 25
T
= 3825 Z Axis
w |
% HMETa
= X & fixis |
219128
S 1275 |
o ) B Axis
> EB375
o
a 0.05 o4 015 0z 025 0.3 0.35 0.4 045 05 C Bxis |
Time in Seconds -I_I
Spindle |
Accel JI
Welocity Acceleration Step Pulse  Dir Pulse SAYE ARIS SETTINGS
Skeps per In's of mm's per min.,  in's or mm's{sec/sec Qs 1-5us 0-5
50000 Eog) 50 CEE=i 0 Cancel

Figure33 Velocity in Motor Tuning

PressSAVE AXIS SETTINBfare clicking on another axis or closing out Metor Tuning and Setugindow.

If your drives are not moving fast enough, you may hawehtnge the internal gear ratiaside your drives. Call
al OKa2 i A 2y Q ateath Br@gsistandelLILI2 NIi
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Calibration Wizard

The calibration wizard is located in tBgagnsscreen under théMach Settingdab. Click on the buttoiset Steps
Perto begin the wizard. If you do not have the Ultimate screen, then you must go tBetimgstab and click
on the Set Steps per Unibutton (right above theResetbutton).

You will be asked to select an axis and then to enter how far you want theoarisve. After the machine
moves, you will need to measure how far it moved and enter it into the wizard. Repeat the wizard for each axis
on your machine.

If you want to adjust your velocity, sele€onfigon the top menu bar, theiotor Tuning You shouldee the
Motor Tuning and Setuwindow as shown below.

Motor Tuning and Setup x|
s Selection
elocity
X - AXTS MOTOR MOVEMENT FROFILE
- = |
o243
5
= 216 ' s |
% 189
T
=162 I s |
IS
2 135
£ 108 A Axis |
Z 8
2
o & B Axis |
=
0 . |
a o0s o4 015 0z 025 03 035 04 0.45 0.5 C Audis
Time in Seconds
Spindle |
Accel J—
Welociby Acceleration Step Pulse  Dir Pulse SAYE ARIS SETTINGS |
Sheps per In's o mm's per min.  in's or mm'sfsecisec G's 1-5us 0-5
10000 270 | 65,07 | 0,168543¢ | 0 0 Cancel | oK |

Figure34 Motor Tuning and Setup

On the right column titledA\xis Selectionpress the button corresponding to the axis you want to set up. The

A 2 4 A x

aSt SOGSR IEAAQE LI NFXYSGESNBE gAftt 0SS 21 RSR® b2g @&2dz
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Motor Tuning and Setup x|

X - AXIS MOTOR MOVEMENT PROFILE

s Selection
Welocity

B375 # fodis |
o 57375
5
= 10 ¥ Axis |
% 44625
T
o 3525 Z his |
w
2 31875
]
=R A fixis |
219125
& 1275 |
= - B fxis
> B3TS
a . |
o 0.0s 01 015 02 025 0.3 035 04 045 05 EFixis
Time in Secands I
Spindle |
Accel JI
Welocity Acceleration Step Pulse  Dir Pulse SAWE AXIS SETTINGS
Steps per In's of mim's per min. —— in's or mm'sfsecisec Gs 1-5us 0-5
50000 o) 50 0129509 | 0 i] Cancel

Figure35 Velocity in Motor Tuning
PressSAVE AXIS SENIGShefore clicking on another axis or closing out Metor Tuning and Setugindow.

kkkkkkkkhkkkhkkhkhkkhkhhkhkhrhhhhhhhhhhhhrkhhrkhihhkhhrhhihrhihhkhihhhihhhhhkhhhhirrhihhhihhhihhiixx

Warning
No limits have been set up . You could cause DEATH, INJURY or serious PROPERTY
DAMAGE if you are not careful.

kkkkkkkkkkkkhkkkkkkkhkkkhkkhkhkkkhkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkhkkkkkhkkkkkkkkkkkk

Calculating Backlash
The Apollo | has backlash compensation. Use the MDI line to ectmtegto move your axes. To calculate your
YI OKA Yy S Q Zollodv th®4tepd: baldwz

1. Move the axis in one direction farther than the maximum possible backlash.

2. Mount your dial indicator and zero it.

3.a208 GKS IEA& F3IFAY AY GKS &b YS

4. Move the axis backards the same distance.

5. Calculate how far the dial indicator was off from zero. This is your backlash value.

After measuring your backlash, load this value into Mach3. Your backlash value must be in inches or millimeters
depending on what units you aresimg. Click o€onfigand then selecBacklash The following window will
come up.
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Backlash Yalues x|

Backlash Distance in units

Kewis 0003
Vg 0002
£ Bgis IU—
sbds [0
BAws |0
Chws JO

Backlazh Speed % of Max

—
=
=

¥ Backlash Enabled

Fiestart program to save these settings

(] I Cancel
Figure36 Backlash

In the figure above, the backlaghset ton ® n forahe X axi$ Y R nfdr tha Y axisMake sure to check the
boxBacklah Enabledind set theBacklash Speetb 100 as shown above.

You can also change the speed that the backlash is applied. Ctéindig then selectGeneral ConfigThe
valueShuttle Accels how fast your backlash will be appliedseconds

General Logic Configuration

G20,G21 Contral ~ Editar
"'_ Lock DRO's to setup units | GCode Editor _Browse | hLtls Accel
ToolCharge————————————— [Windows\Notepad.exe \
" Ignore Tool Change _
@ Stop Spindle. Wait for Cycle Start ~ Startup Modals B

' AutoT ool Changer

7 Seconda

—Angular Propaitiss
Unchesked for Lineat

¥ s is ngulat

¥ Bfiisis Angulat

W Cbisisis Angular

Initalzation Sting

T~ UseInit String on ALL “Resets”

Debaunce Interval{1000

Inputs Signal Debouncing/Maiss rsjection

# 40us

Index Debounce |7

I~ 25 25D on Output H6
¥ Home Sw. Safety

[Gen.5500

Motion Mode
& ConstantVelocity  ( Exact Stop

Lookdhead [20 Lines
I lgnore M calls while loading
I M3-Execute after Block

—Pam End or 30 or Rewind

Distance Mode —— |1 Made
& Abschuts € Ino | bsots @ Ino

I~ UDP Pendent Control
¥ Run Wacr Purp

I~ Tum off all outputs
™ E-Stop the system
¥ Peifom G321

™ Remove Tool Offset
I¥ Radius Comp Off
I Tum Off Spindis

Active Flane of Movement
"oy Oz CRZ

[¥ ChargePump On in EStop
¥ Persistent Jog Mode
|¥ FesdOverRide Persist

Position 1 |0.01

.00

]

MO1 Control
’VIV Stop on M1 Command

=l
=)

001

=]
=)
=}

—Seiial Dutput

@ BBit15top ¢ 7Bit 2-5top

ComPort # |1_ BaudRate | 9600

Use 333 to
indicate a

=]
=)

i)}

Continous Jog
selectian.

—Program Safety

[~ Program Safsty Lockout
This disables program hianslation while the
External Activation H1 input is activated

om

Pasition 10 |0.0001

KRNl

~Jog Increments in Cycle Mode ——————————

I~ Mo System Menu in Mach3
I~ Use Key Clicks

I” Home Slave with Master Asis
I~ Include TLO inZ hom G31

[¥ Lock Rapid FRO to Feed FRO

I™ Disable Gouge/Concavity Checks

I~ GO4 Dwel i mes

¥ UsewatchDogs

I~ Debug This Run

¥ Enhanced Pulsing

I~ Alow \wave Files

I~ Allow Speech

™ Set Charge Pump to Skikz - Laser Stndby
I~ Use DUTPUT20 a5 Dwell Trigger

™ Mo FRO on Queue

10 Turn Manual Spindle Incr.
10 Spindle 0% increment

C¥ Contro —————————————————
I Plasma Mode

¥ TV Dist Tolerance 180 Units.

™ Rt 360 rollaver
I~ Ang Shott Fiot on GO
¥ Rotational Soft Limits

I~ G100 Adaptive NurbsCY
[% StopCanangks > [75 | Degrees
- Asis DRO Properties

- Sereen Coniral

™ HiRes Sereens

¥ Bosed DRO's and Graphics
¥ Auto Screen Enlarge

I¥ Flash Enors and commerts

I~ Tool Selections Persistent.

¥ Optional Offset Save

¥ Persistent Offsets

[¥ Persistent DROs

I~ Copy G54 from G53.253 on startup

ok

Figure37 Shuttle Accel

Below is a table of common values.

Drive Type

Seconds

Steppers

1t00.1

Servos

0.01 to 0.0001

Table2 Backlash Time
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Reversing Direction

If an axis moves the wrong direction, you can reverse the direction in the Mach3 software.

1. Navigate to the menu bar and cli@onfig-> Homing/Limits

'Mach3 CNC Licensed To: Mach Motion Serial: 10091002
File | Config Function Cfg's iew ‘Wizards Operator  PlugIn Control  Help

Select Mative Units Profile:! il
Ports and Fins =

Mator Tuning
General Config. .. 95 Y '1 225-41 97
Swskem Hotkeys

Horming,Lirnits e ——————————————
ToolPath
Slave Axis
Backlash
Fixtures....
ToolTable. ...
Config Plugins
Spindle Pulleys. .
Safe_Z Setup..
Save Settings..

Figure38 Homing & Limits

You will see the following window come up:

Motor Home /SoftLimits

Enkries are in setup units.

x|

Axis Reversed |50ft fax |50Ft Min Slow Zone |H0me OFF, |H0me Meg |F'.utc- Zero |S|:|eed % |
% i 100,00 100,00 1.0 0,0000 g of 20
i o 100,00 100,00 1.0 0,0000 i of 20
z i 100,00 100,00 1.0 0.0000 i of 20
4 i 100,00 100,00 1.0 0,0000 4 of 20
B o 100,00 -100,00 1.0 0,0000 i =f 20
C i 100,00 100,00 1.0 0,0000 g of o0
—G28 home location coordinates

® |0 a o

v o B |0

z o C o

Figure39 Reversing Direction

2. UndertheReversedD 2 f dzyy Of A & R¥Y WKSE INBRE ay SSRA

3. After making all your changes, pre3K.

Your axis will now move the opposite direction than it did before.

u 2
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Slaving an Axis

To configure an axis as a slave, follow the steps outlined below.

1. ClickConfig>Slave Axéon the main menu bar. It will display ti8lave Axis Selectiaindow.

2. Select the axis yowant to slave. Under X, Y, and Z you can slave either A, B, or C. For example, the

5I
¥ i Y A Z b
Slaved Auis— Slaved Auis Slaved Axis—
A s & diis A duis
B dwis B Ais B Asis
 CAwis  C i ' C Asis
& Hone % None &+ None
Restart Mach3 after resetting these selections

Figure40 Slave Axis Selection Window

configuration below is used to slave the A axis to the Y axis.

i
B Y i Z i
Slaved Axiz—— Slaved Axis—
A Az ] 4 b
B fwis B fwis B duis
0 C Avis 1 C Awis 0 C his
' None " None ' None
Restart Mach3 after resetting these selections

3. PresOKand then restart Mach3.

Figure41 A Axis Slaved to Y

When Mach3 comes back up, your axis should be slaved correctly.
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Setting up Your Spindle

In this section you will learn how to wire and configure your spirithe. Apollo | spindle control consists of-a 0

10V analog signal for spindle speed and two =@W and CCW) for spindle direction. Below the spindle

terminals there are two LEDs for spindle forward (FWD) and reverse (REV). If these LEDs turn on correctly, then
your spindle is set up.

Figure42 Spindle LEDs
Wiring Your Spindle

VED from MachMotion
If you purchased a VFD from MachMotion, setting up your spindle is extremely simple. Just plug the control
cable into the Spindle Control mod jadokated on the bottom row of the large mod jack block.

Figure43 Spindle Control RJ45 Mod Jack
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VFD Other Than from MachMotion
Begin by wiring the CW and CCW connections on the black connector to the common on the VFD. Then wire up
analog, analog grounéndforward and reverse into themall greerconnector. Se&igure44 below.

It

£ " pA0CC YUY GNDGND Y6 Y4 Ci+ 24V Y2 YO CO+ 24V HEN SEN 24v 5V )"

GND CW CW GND GND Y7 Y6 GND GND Y3 Y1 GNI HEN 24EN SOV EXT GND

ANALOG

Figure44 VFD Not from MachMotion

You can also connect a VFD itite Spindle Control mod jack as showrrigure43on page32. Make surdo
wire up the VFD according to the pinout below.
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: Analog O Cw CWwW Drive CCw | CCW
Function 10VDC | Relay | Relay | Enable GND | N/C Relay | Relay
RJ45 Ping 1 2 3 4 5 6 7 8

White & White & White & White &
Colors Orange Orange Green Blue Blue Green Brown Brown
Table3 Spindle Control RJ45 Mod Jack
No VFD

If you do not have a VFD, wire the spindle into $haallgreenconnecter as shown iRigure45 below. Notice
that 24V is wired to the CW and CCW relay contacts on the top row gfésmconnector.

CW

3 Phase

Neutral

24V Relay

Breakout Board

(

24V Relay

L

115 VAC

Figure45 Spindle

Neutral

CCW

3 Phase
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Configuring Your Spindle
Now you are rady to finish setting up the spindle.

Enabling Your Spindle
Follow the directions below to enable your spindle inside Mach3.

1. SelectConfig>Ports and Pingnd then click on th&lotor Outputs tab. Enable the spindle by clicking on
0§KS NBR & agreen dnéick niafk SeXtio thie apindle, then it is already enabled. Make sure that
the port and pin numbers are set up as shown.

Engine Configuration... Porks & Pins 1'

Port Setup and Axis Selection  Motor Outputs | Input Signals | Output Signalsl Encoder.-’MF'G'sI Spindle Setup | Mill Dptions

Signal Enahbled Step Ping Dir Pin# Dir LowAckive | Skep Low Ac... | Skep Port Dir Part

® Ais = 3 z L4 = 1 1

W Axis I‘ 5 4 ' I‘ 1 1

£ Axis .‘ 7 5] ' .‘ 1 1

& Az o 9 g L f 1 1

E Axis ¥ 16 14 L =4 1 1

C P.xi_s ' 17 1 ' I‘ 1 1

Spindle of 1 i} x of 2 I:l

0K | Cancel I Apply

Figure46 Spindle Setup

2. Now click on théutput Signalgab. Enable outputs 1 and 2 and set themto port 2 pin 14 and port 2
pin 16 respectively as shown beloMake sure that théActive Lowcolumn is set to a red X for both
outputs.
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Engine Configuration... Ports & Pins xl

Port Setup and Axiz Selection I MUtorDutputsI Input Signals  Dutput Signials IEncoder!MF‘G'sI Spindle Setupl il O ptions

Signal Enabled | Port # | Fin Murnber |Active Low -~
Digit. Trig a 1 0 4

Enable1 & 1 0 4

Enablez ar 1 i 4

Enable3 ar 1 i 4

Enable4 & 1 0 4

Enables & 1 0 4

| Eaablas 4 ! i i

Qutput #1 of 2 14 4

QutpuE #2 of 2 16 4

AP, %3 g Cig

Cukput #4 wf 2 3 e |

Ping2-9,1,14, 16, and 17 are output pinz. Mo other pin numbers should be used.

Ok, | Cancel I Apply

Figure47 Spindle Outputs

3. Finally, click on th&pindle Setugab. Make sure the check b&isable Spindle Relays unchecked and
that the Qockwise Output#is 1 and theCounterclockwise Output #s 2.Also, select the check box
PWM Controland set thePWM Base Frego 100.

Engine Configuration... Ports & Pins 1[

Port Setup and Axis Selection I MotorDutputsI Irput Signals DutpulSignaIsI EncoderMPG's  Spindle Setup | Kill Options

—Relay Cortral————— —Matar Control —————————— Special Functions
[” Disable Spindle Felaps ¥ Use Spindle Motor Dutpull | [ Use Spindle Feedback in Syre Mode:
Clockwize (M3) Dutput |1 E z:’vh:[liommtl [ Closed Loop Spindle Control
ep,/Dir Matar
COW (M4 Ouputh |2 " G e R CE
Output Signal #'z 1-6 I— [ Spindle Speed Averaging
— FlDDd M&t CDnt[DI — P\MMBESE FrEq' 1DD
Mini Pt 1 %
[ Dizable Flood izt relays Deday nimum I

Migt M7 Output # |3_ IU — General Parameter Special Options, Usually OFf
Fload 13 Output # |4_ IU— L Delay Spin UP |1_ Seconds || ™ Hab/ie Heat for Jag
Dutput Signal #'= 16 LW Delay Spin UP IZ Seconds [ Laser Mode. freg
— ModBus Spindie - Use Step/Dir as well— |C% Delay Spind DOWN {4y Seconds [~ Tarch Valts Contral

[ Enabled Feg |64  E4-127| CCW Delay Spin DOWN I‘I Seconds [ Torch Auto OFf
b ax ADC Count |1 £330 ¥ Immediate Relay off before delay

Ok, I Cancel Apply

Figure48 Spindle Setup

4. PressApplyto save your changes and th@K

Your spindle is now enabled.
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Setting up Spindle Pulleys

For Mach3 to know how to scale the analog voltage outpoi, ;ust enter in your maximum RPM for the
spindle mobor. If you have differengearsyou can set up multiple maximum speeds. Mach3 uses a different
pulley for each different speed configuration.

For example, one pulley could be set to 75 to 300 RPM for a low speed (at 300 RPM the control will output 10V).
A medium speed pulley could go from 300 to 1200 RPM and high speed pulley could run from 1200 to 2400
RMP.

To change your pulleys, go @onfig-> Spindle PulleysThePulley Selectiowindow will appear as shown in
Figure50.

. 'Mach3 CNC Licensed To: Mach Motion Serial: 10091002

File | Comfig Function Cfig's  Wiew ‘Wizards OQperator  PlugIn Control  Help

Select Native Units Profile ill
Parts and Pins

ool . Y -1228.4197

System Hobkeys
HomingjLimits
ToolPath

Slave Axis
Backlash

Fixtures....
ToolTable:

Safe_Z Setup..
Save Settings..

Figure49 Spindle Pulleys

Pulley Selection x|
Current Pulley Min Speed Max Speed Ratio
IF‘uIIev hurnber 1 | |c| | 1000 1
[ Reversed

Figure50 Pulley Speed Setup

Use the drop down menu title@urrent Pulleyto select the pulley you want to update. Enter in your maximum
and minimum speeds for each pulley. Then select the pulley you want to load andJiess

Note: Only setip multige pulleys if your machine has different gears.

You can also change pulleys by using ##b. The macros can be used to just change pulleys in Mach3 or you
could use them to automatically change gears on your machine. Outptit§ &Pe configured to shiftetween
gears 1 and 5. To shift your machine into neutral, run M40. Open up the macros with the VB Script Editor for
more details.
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Turning on Your Spindle
To turn on your spindle, begin by setting a spindle speed. Navig&sotpRurand click on the Spifie S:user
input. Enter your speed and preSgndas showrbelow.

Mach3 CNC Licensed To: Mach Motion Serial:10031009 181
Fie Corfiy Funcion Cig's View Wiards Operstor Phgin Contrel_Hep

Mach Motion Profile. hami

0 z:0.000000

ToolPath | Prog Run

Resize

Offsets

Load “Advanced Tool Offset

No File Loaded.

Lrstart| | 4 3 M | [@ Mochs ONC Licensed . | Phogins | <o Mcrosctt wivdoms | ! spincte speed - Paint A 00 zoeM W

Figure51 Setting up Spindle Speed

“

b20SY LT @&2dz R2y Qi KI,gohddisgedd can-b®dhanged right yniiiaOsBes ¢f thé S U
Mill profile. Click on the user input, enter a new number, and then press enter.

Set Spindle — SR0 %
Speed Here | |_spindle cw k5[] 100

O B )

RPM 0
S-ov , 1000
Spindle Speed

Figure52 Spindle Speed in RPM

Control the spindle by pressing tk&Dand REVbuttons. The button will turn red when you press it once.
Pressing the button again turns the spindle back off.
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SPINDLE SPINDLE

S: 10 ., S

P: 1 EEEEE -~ P: ] EEEEE

so: 1000 | so: 1000

100 % 100 % . TSpindie

. Stop
S FWD S-- Spindle REV S++

Figure53 Spindle Buttons

b20iSY LF &2dz R2y Qi KI,@® ornite Spindld b9 pressing the byitepinGIaB\SRE
When the button is flashing, the spindle should be on.

| Spindle Speed
_ SRO %
100
-
RPM 0
S-ov 1000

Spindle Speed
. 1000

Figure54 Spindle Speed

You can also control the spindle by usingdties.Use the table below as reference.

M-Code Function

M3 Clockwise

M4 Counter/Clockwise
M5 Stop

Table4 Spindle MCodes

You may also need to change some settings inside your VFD. Sdgdghieishi VFD Installation Guidier more
information.

Reversing Direction

¢2 NBOSNEBRS I Lldz€dnflyd SpindleFPulySIBIacktRe\pullley That yoill aid reverseand
then check the small box call&kversedas shown below.
ﬂ
Current Pulley Min Speed Max Speed Ratio
IF‘uIIev hurnber 1 | |c| | 1000 | 1

Figure55 Reverse Pulley

Qx
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Setting up Your Limits and Homing
TheApollo | Breakout Boardasup to 9 inputs that can be usddr the limitand homeswitches However, if
you want to use inputs for other functions also, wytgur inputs together in series as shown below.

Figure56 Limit Switchesn Series

Note:Make sure to wire your limit switch&®ormally dosed

The standard input allocation is show below.

Axis | Input Number | Axis | Input Number
X X1 A X4
Y X2 B X5
Z X3 C X6

Table5 Input Port and Pin Numbers

To wire up 24V limthome switches, follow the steps outlined below.
1. t A01 g2 tAYAOD agAiGOKSa Ofz2aSad G2 GKS SyR 27 (f

2. Wire the two switches together in series as showRigure56. Make sure to wire the switchassing
their normally closeatontacts

3. Wirethe remainingside of thefirst switch toCO+rom the Apollo | Breakout BoardFor 24V inputs make
sure to jumper CO+ to 24V and-@@ GND on the bigreenconnector as shown below.























































































