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Warning
Improper installation of this  breakout board can cause DEATH, INJURY or serious
PROPERTY DAMAGHDo not attempt to install it until you have read and understood
this manual.
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Overview

Features
TheApollol Breakout Boargbrovides a flexible, plum-play interface for the Mach3 CNC software using
standard computer parallel portdts keyfeatures include the following:

6 Axis Control

Spindle Control@lockwise, Counterclockwisend G10VDC Analog)
9 Inputs& 8 Outputs

Emergency Stop Circuit

Hardwareand DriveEnable Circuit

= =4 =4 4 =4

Overview
Use the diagram below as a reference throughout the manual.

Figurel Apollo | Overview

The purpose of this manual is to give you all the information you needddhe Apolld BreakoutBoard.
Written in simple step by step instructions, this manual can be used by anvloméiasa basic understanding of
your machineand basic computer skills.
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Warning
Do NOT connect 115VAC to any part of the Apollo | Breakout Board. It could cause
serious damage to your board.
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Requirements
Before operating the Apollh you musthave the following items:

1 24VDC Power Supply
1 Computer withTwoParallel Ports
1 Mach3 Software

If you purchased a CNC control from MachMotigoy already havell of the above items.
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Specification s

MachMotion

Belowarethe specificatios for the Apollol BreakoutBoard.

ltem Specification
Input Power 24VDC
Max Power Consumption 48W
Axes 6
Step and Direction Axis Control 5V Single Ended and Differential
Connection RJ45 Connectors and Terminal Blocks

Max Pulse Speed

45kHz

Spindle 1
Relay Outputs Clockwise (CW) and Counterclockwise (CCW)
Analog Signal 0-10vDC
Outputs 8
Voltage 7V-48VDE
Max Current 250mA*
Commons 2
Inputs 9 (Sinking or Sourcing)
Voltage 2.5+48VDC
Min Current 2mA
Isolated Optional
Enable Circuit 2

Hardware Enable

Relay Contacts, S5&hable 24VEnable

Drive Enable

Relay Contacts

Emergency Stop Circuit

Normally Closed Connection

Dimensions

8.32'(L) X 5.75"(W) X 2"(H)

*Only 24V is provided on thiereakout board Any other voltage must be supplied.

**Commonsmust besupplied externally. If the commons are using the Apiglower supply, each output can

only source 125mA.
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Installation

MachMotion

Mounting

The Apolld has four0.16 inchmounting holesas shown below.
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Figure2 Apollo | Mounting Holes

You can mount théreakout boardon any solid surface that will be protected from dust and ditake sure to
use3/8 to 1/2 inchstandoffsso the bottom of theboardwill not short out.Place the Apollo | as close to the
O2y (iNRf | a LRaaArofSo LT
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Supplying Power
To turn on the Apolldyou must supply 240C. Theowerconnection is located at the top right of the board as
shown below.

Figure3 24V PowerConnector

When 24VDC is supplied, the tomangeLED labele@owerwill turn on. Nearthe middle of the board another
power LED should turn on as shown below.

Figure4 Second Power LED
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Configuring Jumpers

On the Apollo | there arfour jumpers that must be set up for it to function properly. As shown below, place all
of the jumpers on the top two pins.

T - FAY % el o e | gl Vet {6 p T T
aanadisshndan “ .~

LLLL G ks
s —0 O ~memmemg

P S ———_ ] o A
oo m=boriz 4/- 4
»; 1

Figure5 Jumper Configuration

The only jumper you that you should ever use is the CP jumper. It overrides the enable circuit and should only be
used for testing purposes. When the CP jumper is connected to the bottom two pins, the green and blue enable

LEDs should turn on (Selardware Enablen pagel7 andDrive Enablen pagel9). Otherwise, the Apollo | is
not working correctly.
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Configuration

Apollo | Overview

Setting up Mach3

Download and unzip thApollo Ifolder by clicking on this linkttp://www.machmotion.com/manuals/Apollo
I/Apollo I.zip Copy theMach3folder to your C driveQ:/). If it asks you if you want to merge folders, press yes.
Make sureto overwrite any existing files. Then open up t&#ortcutsfolder from theApollo Idownload.
Depending on your machine type, copy one or more of the shortcuts to your desktop.

Setting up Your Parallel Ports
To connect to the Apollo |, you must have two parallel ports on your computer. Port 1 is on the left and port 2 is
on the right as shown below. Connect them both to the parallel ports on your computer.

e ly‘.’.o.r:s’_z E=PORT2

Figure6 Parallel Port Connections

Now you need to find your port addresses for ports 1 and 2. Follow the procedure below.

1. Click or? A y R Btartbatton, right click onComputer(or My Computerfor Windows XP)and select
Properties

2. Near the top select th®evice Manager(For Windows XP click on thiardwaretab first.)

3. Expand théPorts (COM & LPT) see all the parallel ports on your control. For all MachMotion controls
PCI ECP Parallel Ports (LPar&) PCI ECP Parallel Ports (BPare used for the Apollo 1.


http://www.machmotion.com/manuals/Apollo%20I/Apollo%20I.zip
http://www.machmotion.com/manuals/Apollo%20I/Apollo%20I.zip
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File  Action  View Help

e EEIHEWERS
(b= MachMation-ChiC
[+-7%& Computer
(g Disk drives
[+- &) Display adapters
+]- =l Floppy disk drives
%Ei Floppy drive controllers
Uﬁ, Human Interface Devices
& IDE ATAJATAPT controllers
= Keyboards
-- | Mach3 Pulseing Engine
: U Mice and other pointing devices

B Monicors

-- &¥ Network adapters
= "?’ Parts (COM & LPT)

- Y=¥ Communications Port (COML)
X

T2 PCIECP Parallel Port (LPT3)
i T2T Printer Part {LPT1)
- Processors
H- 2y Sound, video and game contrallers
[+-78 System devices
[ @ Universal Serial Bus controllers

Figure7 Parallel Ports

4. Doubleclick on one of the ports and then select tResourcdab. The first number in the first line of
the range is your port address.

ECP Printer Port (LPT1) Properties 2=l

Generall PortSettingsI Drriver I Details F‘BSDUTCBSI

(B’ ECP Piinter Port (LFT1)

FResounce settings:

Fesource type| Setting
W 1/0 Range 0378-037F
/0 Range 0O772-077B

Setting based on: IEunent configuration j

v Usze automatic settings Lhange Setting,.. |

Conflicting device list:
Mo conflicts. ;l

I
Ok I Cancel I

Figure8 Parallel Port Address

For example, in the figure above, the port address is 0378. Repeat step 4 for the second parallel port.

Now you are ready to loaithe addresseyou foundinto Mach3. After opening up Mach3, sel€ébnfig then
Ports and PinsEnter n your addresses undétort #1andPort #2 Delete everything in the address but the
00x. Then add your addresses to the end@f€. In the example abovihe port address should b@x378.
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Engine Configuration... Ports & Pins 1[

Port Setup and Axis Selection

MotorDutputsl Input Signals | Output Signals Encodeu’MF‘G'sI Spindle Setup | Mill Options

Fart ml_ Port #2 —MaxiC Mode
v Port Enabled v OR
) o Bl ™ Max CL Mode enabled
IU?'"IIEIDD Port Addrezz IUNC"DD Port &girezs ™ Max NC-10'Wave Drive
Entry in Hex 0-34-F only e orly Program restart necessan
— Restart if changed
" Sherine 142 Pulse made.

- Kemel Speed i v ModBus InputDutput Support
" 2R000Hz ¢ 35000Hz & Hz " B0000k: ¥ ModBus Plugln Supported.
C B5000he  ( 75000hz € 100khe I TCP Madbus support

Mate: Software must be restarted and motors retuned if ™ Event Driven Seril Control
kernel speed iz changed.

ak. I Cancel I Appliy

Figure9 Mach3 Parallel Port Addresses

PressApply and thenOK

LT 82dz dzaSR I RSTrLdA G -a[ TFTNRBY al OKa 2 (idp2Pyessah®esbto & A (i S

button in Mach3 if it is flashing. The enable LED shoviAigarel4 should be on. Otherwise swap your parallel
ports on the control.

Setting up Your Enable Circuit

The Apolld hasa hardwareanddrive enablecircuitwhich turns on when Mach3 turns on the Charge Pump
signal However, before anythingn the Apollo Will work, you must connect the two Emergency Stop terminals.
Use the table below as a quick reference for the different signals.

Signal/ LED Mach3Name Port # Pin # Input/Output
Enable Charge Pump 2 17 Output
EStop Estop 2 15 Input

Tablel Enable Circuits

Note: If you are using a MachMotion XML or if you purchased a control from MachMugtbrthe EStop and
the Enable circuits witle setup inside the software

kkkkkkkkkkkhkkkhkkkhkkhkhhkkhhkkkhhkkhkhhkhkhhkhhhkkhkhkkhkhhkhkhrkhhhkhkhkkhkhkkhhkkhhkkkhkkhkhkkhkkkhkkkkkkx

Do NOT connect 115VAC to any part of the Apollo | Breakout Board . It could cause
serious damage to your board.
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Emergency Stop
The emergency stop connector is located right below the power connect the Apolld. When the emergncy
stopterminals areconnectedtogether, the red EStop LED turns on and tlheeakout boardcan then enable.

' 3
-

EStop Terminals

Figurel0 Emergency Stop Connection

Note: Nothing will work on the ApollBreakout Boardinless the Emergency Stop terminals are connected
together!

Emergencystop input is set upinsideMach3by setting the EStop signal fwrt 2 pin 15. Set theActive Low
column to a red Xf it is setup correctly, Mach3 will resahy time the emergencgtop terminals are
disconnected

Engine Configuration... Ports & Pins 5[

Port Setup and Axiz Selection I Fator Outputs  Input Signaks | DutputSignaIsI Encoden"MPG'sI Spindle Setupl MiIIDptionsl

Signal Enabled | Port # | Pin Mumber Active Low | Emulated | Hotkey I:I
Frry—. ; a 2 ¥ 0
r Estop of 2 15 & i o
THZ on g T 0 r g i 0
THC Up a 1 0 i g 0
THC Dawin 4 1 o 4 4 o

CEM Trig #1 | eff 1 10 of g 0 J
CEMTrig #2 | 8¢ 1 0 a 3 0
CEMTrig#a |3 1 0 & i 0
CEM Trig #4 | € 1 0 4 i 0
CEMTrig#5 | € 1 0 4 i 0

FEM Trin 2 | 3P n n 4 W n LI

Fins 10-13 and 15 are inputs. Only theze 5 pin humbers may be used on this screen
Automated Setup of Inputs |

QK | Cancel I Apply

FigurellMach3 EStop Setup
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Note: For more informatioseeConfiguring Your Inputen page44.

Hardware Enable

The hardware enablis themainenablecircuit It enables all the components on the Apadllturns onthe 5V
enable (5ENand the 24V enable sigregR4EN) andactivates thehardware enable relayHEN. When the
hardware enable iset upcorrectly, it will only activate when there are no emergencgditons. Tripping the
emergency circuit or a limit switch will disable the hardware end®member thatlie emergency stop
terminalsmust beconnectedfor anything to enable

The 5V and 24V enable signads be used foany low current application The hardware enable relagan be
used for highecurrentapplications if you supply the voltage sourtée signals are labeled 5EN, 24EN, and HEN
on the Apollol terminal blockTB2as shown below.

Figurel2 Hardware Enable Sigia

View the diagram below for an example of the hardware enable relay.

+ 48VSupply =

48V Load

Figurel3 Hardware Enable Relay Example
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ThegreenLEDB (labeled Enablgturn on as soon as thiereakout boarddetects the enable signal froMach3
The LEPdo not mean that the hardware enable circuit is activat€de hardware enable circuit is only

activated wherthe red(EStop)LED i®n.

nableLE

Figurel4 HardwareEnable LE®

Hardware enable iset upinside Mach3 by setting the Charge Pump signabit 2 pin 17 as shown belowSet
the Active Lowcolumn to a red X.

Engine Configuration... Ports & Pins 5[

Part S etup and Axiz S election I Matar Qutputs I Input Signals  Dutput Signals I Encoder/MPG s I Spindle Setup I Hill Ot I

Signal Enabled | Pork # | Pir Murmnber |.0.ctive Lo ;I

Output #4 i 2 3 '

OUEpUE #5 b4 2 4 g

Loy tf 4 i 4

I Charge Pump wf 2 17 4 I

arge Fump; 1] [1] .’

Current HifLaw 4 a a g

Output #7 4 z & g

Output #5 4 z 7 g

Output #9 4 2 8 4

Output #10 4 2 g 4

Output #11 b4 0 0 g ~

Ping 2-9.1, 14,18, and 17 are output ping. Mo ather pin numbers should be used.

Ok | Cancel I Apply

Figurel5Mach3 Charge Pump Setup
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Note: For more informatiogeeConfiguring Your Outputsn page48.

Note: The Charge Pump also turns on the Drive Enable.

Drive Enable

Driveenable is used to enable all your drives. When activatesidrive enable relay connects the external
enable EX)to the servoenable(SOV) terminalen TB2 The signal SOV runs to eaotis controlmod jack(See
Table2 Axis Control Mod Jadkinous). You can jumper EXT to 5V, 24V, Gdifany other DC voltader
different enable signals depending on what your servo drieguire Again, remember that the emergenstop
terminals must be connected for anything to enable.

Figurel6 Drive Enable Signals

The Mitsubishi, Yaskawand TECO servo drives from MachMotion are all enabled with a ground signal.
Therefore EXT and GND are connected together as shown below.

Figurel? Drive Enable Example

The blue LEDabeled Drive Enabj@n the top middle of théreakout boardurns on as soon as the drive
enable signal fronMach3is detected. The blue LED does not mean thatdtiee enablerelay is activatedThe
drive enable relay is only activated when the ree5(gap),green(Enable)and blue (Drive Enable) LEDs are on.
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Figurel8Drive Enable LED

If you need to use the drive enaldegnalwithout using theaxis control cables, just connect your signal directly
to SO\ seeFigurel6 on pagel9).

Drive enablaises the same output as the hardware enable. Eigarel5 for the Charge Pump setup.

Now all the LEDs on the Apollo | (besides the inputs and outputs) should Beot).go baclandmake sure
that you set up everything correctly. If all the LEDs are onayeueady tdoegin setting up your axes.
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Setting up Your Axes
Toset upyour axes you must connect your driveasd set upthe Mach3software.

Connecting Your Drives

The Apolld Breakout Boardises step and direction to control your ax¥®u can use differential or single
ended outputs. For differential outputs you have two signals for step (step + and)stag two signals for
direction (direction + adh direction-). For singleended you only have one signal tooth step and directionAll
MachMotion products use differential outputs.

Differential Control
For most systems yowill usedifferential step and directionThe step and direction outputs are located on the
bottom row of RJ1the large mod jack bloclSee the diagram below.

\\\\\\\

Differential Control

Differential Control

X Axis
FigurelY Diiferential Step and Direction Mod Jacks

YAxis ZAxis AAxis BAxis CAXxis

Thepinout for the mod jacks is shown below.

Drive | Direction Drive Direction
Function| N/C Enable| GND Step +| Step-
Error + -
(SOV)
RJ45 Pin: 1 2 3 4 5 6 7 8
White & White & White White &
Colors Orange Orange Green Blue & Blue Green Brown Brown

For any drive from MachMotion, you can plug it directly itite axis control mod jacks.

Table2 Axis Control Mod JacRinouts

Note: For more information on the Drive Enable signalDsee Enablen pagelo.
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Single-Ended Control

For singleendedcontrolyou can use the terminabn TB1the large green terminal blogKThe top row is for

the direction signals and the middle row is for the step sigridis. first letter on each terminal is the axis name
and the second letter is the function (D for direction and S for ste@g. the picture below.

RSy
- D VI S ;;Amw;mx__.‘»:‘»_ -
GND GND GND 5V 5V 5V XOL X1L X2L X3L X4L X5L X6L X7L XBL &———— NolUsed ————> CO- GND,

Table3 SingledEnded Step and Direction Terminals

Enabling Your Axes
After your drives are connected to thpollol, open up Mach3 anénable your axes in the following way:

1. On the menu bar, clicRonfigand thenPorts and PinsAwindow calle® Yy 3Ay S [/ 2y FA 3 dzNJ (A
and Pinswill pop up.Select theMotor Outputstab and you will see the axis setup as pictured below.

Engine Configuration... Porks & Pins ll

Port Setup and Axis Selection  Motor Dutputs | Input Signals DutputSignaIsI Encoden’MF’G'sI Spindle Setupl ill O ptions

Signal Enabled Step Pindt Dir Pin# Dir LoweAckive | Step Low Ac... | Step Port Dir Pork

® Axis ' 3 2 ' 4 1 1

¥ Axis ' 5 4 ' .‘ 1 1

£ Axis ¥ 7 <] ¥ f 1 1

& Axis ¥ El g L f f 1 1

B Axis ' 16 14 ' I‘ 1 1

C Axis ' 17 1 ' .‘ 1 1

Spindle L 4 1 1] x of z D

ak. | Cancel I Apply

Figure20 Axis Setup
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2./ tA0] 2¥ (kS NBR S 'y FEA&® LT GKSNB Aa || 3AINBSy
enabled alreadyThe port and pin numbrs must be setip 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# Dir Pin# Dir LowActive | Step Low Ac... | Step Port Dir Pork

» Axis f 3 z 4 f 1 1

Y Axis o 5 4 L f f 1 1

£ Axis I‘ 7 5] ' I‘ 1 1

A Axis ' 9 g ' .‘ 1 1

B Axis ¥ 18 14 L of 1 1

C Axis ¥ 17 1 ¥ o 1 1

Spindle 4 1 i} x f 2 I:l

(0].4 | Cancel I Apply

Figure21X, Y, and Axes Enabled

3. PressApply and thenOK Your axes should now be enabled.
Note: TheDir LowActiveand{ & S LJ [ €olamns &enot used for the ApollBreakout Board

Now you should be able to jog your axes!
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Warning
Your machine has not be calibrated so it could jog at extremely high speeds and
move erroneous distances. Also, no limits have been set up so you could cause
DEATH, INJURY or serious PROPERTY DAMAGEyou are not careful.

kkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkhkkkkkkkkkkk

Calibrating Your Axes

Now you must calibrate your machinko get youwunits perfect you must calculatéghem manuallyfrom your
machine specificationsdiowever, you can gehem pretty accuratef you use the alibration wizard (see
Calibration Wizardn page26).
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Manual Calibration
You need to calculate how mastepsthere 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 (10nicro-step) 2000

Table4 Motor Encoder Counts

Calculate thesteps perinchand velocity using the steps outlined below.

1. Calculate your gear reduction using the number of teeth on your pulleys and your gearbox ratio. If your
motor is directly driving your axis, then your gear reduction Stherwise se the formula below.

Gear Reduction = Screw Teeth / Motor Tettheabox Ratio

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

Distance of One Motor Tur Ball Screw Pitch / Gear Reduction

3. Nextcalculate the number adtepsper inch Find tre number of encoder counts for your dri¢hich
can be found on the motor specification sheet offzble4) and divide it by the distance of one motor
turn. ThisgdSa @&2dz 6KI G al OKo OFffa &2dzNJ a{ GSLJA LISNE

Steps per = Encoder Counts / Distance of One Motor Turn

4. CAyltte @&2dz Oy OFftOdz 1S &2dzN) 9SSt 20AG& o0& Ydz G
turn. This gives you your velocity in inches or millienstper minute.

Velocity = RPM * Distance of One Motor Turn

For example, if you are setting up a 30®BM TECO motor with a ball screw pitch of S6TRI® H € andlBalli O K O
screw pulley with 36 teeth and a motor pulley wit8 teeth, calculate itas follows.

Begin by calculating your gear reduction. Take the number of teeth on your screw and divide it by the number of
teeth on your motorIn this exampleghe axishas a gear reduction of 2 (36/18).

Now calculate thelistance one motor turn will move youxis by taking the ball screw pitch and dividing it by
yourgearreductonLy G KA & SEFYLX S 2yS Y2(02NJ (ddzNy sAtt Y208 G

Nextcalculate 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 tulmthis exampléhe steps per inch is 100,000 (10,000/0.1).
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Finally you can calculate your @IOA &8 o0& Ydzf GALI @Ay 3 @2dzNJ Y2(2NRA
velocity in this example is 300 units per minute (0.1*3000).

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

Motor Tuning and Setup x|
—#xis Selection
Welocit
X - AXTS MOTOR MOVEMENT FROFILE ¥
=]
27 Lo
@ 243
=
= 216 ' fxis |
% 189
T
=182 Z fods |
w
% 135
E A Axis |
Z |
S s
o B Axis |
=
0 .
a 003 01 013 0z 025 03 035 04 045 0.:a C Axis |
Time in Seconds
Spindle |
Accel J—
Welociky Acceleration Step Pulse  Dir Pulse SAYE ARIS SETTINGS |
Steps per In's o mm's per min.— in's or mm's/secisec G's 1-5us 0-5

10000 270 | 65.07 | 0. 168543 | i [ Cancel | oK |

Figure22 Motor Tuning and Setup

On the right column titled\xis Selectionpress the button corresponding to the axis you wansébup The
4 St SO S Fameteksivill bedoadedt. Now enter in your new valueSteps pems shown below.

Motor Tuning and Setup x|

‘elocity

X - AXTS MOTOR MOVEMENT FROFILE

I X Pxis
[
¥ Axis

I fis

A Aiis

“elocity inches per Minute

B fixis

0 005 01 0415 02 025 03 035 04 045 05 Az
Time in Seconds

J183313

Spindle

Accel JI

Yelocity Acceleration Step Pulse  Dir Pulse SANE AKIS SETTINGS
Steps per In's o mm's per min. — in's or mm'sfsecisec Gs 1-5us 0-5

f-0000] 118.98 15 0.038352 | [i] | i Cancel

Figure23 Steps per in Motor Tuning

Next enter your velocity as shown below.

wt a
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Motor Tuning and Setup x|

—Axis Selection

Welocity

X - AXTIS MOTOR MOVEMENT PROFILE

B37.5 = fis
57375
10
44625
3825
3875
255
19125
1275
B3 75
0

¥ Axis

Z his

A fodis

B fixis

Welocity inches per Minute

0 005 01 045 02 025 03 035 04 045 05 EFixis

Time in Seconds -I_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

ELLEREE

Figure24 Velocity in Motor Tuning

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

Calibration Wizard

The calibration wizard is located in tBéagnsscreen under théMach Settingdab. Cliclon the buttonSet 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 asketb select an axis and then to enteow far you want theaxisto move.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€bnfigon the top menu bar, ten Motor Tuning You should see the
Motor Tuning and Setugindow as shown below.
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Motor Tuning and Setup

X - AXTS MOTOR MOVEMENT PROFILE “e'ﬂjv

m 243

£ 216 ¢ e
% 189

T

ﬁ e Z fs
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=

2 108

“Welocity i

o 0os 01 0.1s 02 025 03 035 04 045 05
Time in Seconds
Accel '—
welociky Acceleration Step Pulse  Dir Pulse
Steps per In's o mm's per min. — in's or mm'sfsecjsec G's 1-5us 0-5

10000 270 | 65.07

ID‘168543f |n i

MachMotion

x|

[~ xis Selection

A fodis

B Axis

C Axis

Spindle

SAYE ARIS SETTINGS

Cancel | Ok |

111

Figure25 Motor Tuning and Setup

On the right column titled\xis Selectionpress the button corresponding to the axis you wansébup The

A = 4 oA x -~ o o A 7 A . . A v oA o~ ,
seSOUSR FEA&aQ&a LI NI Y goun cahNddjush yoidir Velo@tysseting &s Rheovideldw2 &
ﬂ
—#xis Selection
Welocit
X - AXIS MOTOR MOVEMENT FROFILE e
B3T.5 & Axis |
@ 57375
5
E 510 s |
§ 446 25
? 3825 Z Axis |
= 8T
g 25 & Bodis |
19125
]
z 7 Bmis |
> 8375
a .
a 0os 04 015 02 025 03 035 04 045 05 Gz |
Time in Seconds -I_I
Spindle |
Accel JI
Velocity Acceleration Step Pulse  Dir Pulse SAWE AXIS SETTINGS
Steps per In's of mim's per min. — in's or mm'sfsecisec G5 1-5us -5
['s0000 [ZE 50 o.izsox [o 0 Cancel

Figure26 Velocity in Motor Tuning
PressSAVE AXIS SETTINBfare clicking on another axis or closing out Metor Tuning andsetupwindow.
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Warning
No limits have been set up. You could cause DEATH, INJURY or serious PROPERTY
DAMAGE:If you are not careful.
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Calculating Backlash
TheApollol has backlash compensation. Use the MDI line to endswdge to move your axes. To calculate your
YI OKAySQa ol Olflraks F2fft2¢g GKS adtSLa o0St250

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

2. Mount your dial indicator and zero it.

3. a2@¥S GKS EA& I3AFLAY Ay (G(KS &alFYS RANBOGAZ2Y TF2NI |
4. Move the axis backwards the same distance.

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

After measuring your backlash, load this value iach3 Your backlash value must be in inches or millimeters
depending on what units you are usiriglick onConfigand then selecBacklash The following window Wi
come up.

Backlash ¥alues x|

Backlash Distance in units
®hwie  |0.003
Yy Axiz  |0.002
Z biyis
A bis
B Auiz
C dxis
Backlash Speed % of Max
100

11T

¥ Backlash Enabled

Fiestart program to save these settings

Ok, I Cancel

Figure27 Backlash

Make sure to checthe boxBacklash Enablednd set theBacklash Speetb 100 as shown above.

You can also change the speed that the backlash is applied. CBinéigthen selectGeneral ConfigThe value
Shuttle Acceln seconds is how fagbur backlash will be applied.
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General Logic Configuration

G20.621 Cantrol ~Editor
’Vl' Lock DRO's to setup urits | GCocdeEditor _Browse |
- Touol Changs [a/indowsiNotepad sxe

" Ignore Tool Changs
&' Stap Spindle. Wit for Cycle Start,
€ AutaT ool Changer

~Angular Properties
Unchecked for Linear

¥ Abiisis Angulsr
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¥ Cebusis is Anguizn

~Pgm End or M30 of Fiewind—————
™ Tum off all outputs
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¥ Perform G921

™ Remove Tool Offset
¥ Radiys Camp Off
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MO Contrel
’VF Stop on M1 Command

~ Serial Dutput
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Ga0.5500
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0.0001
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007
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hultle Accel,
‘ [o.001 Seconds

MachMotion
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IndesDebounce [T
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I~ Zs 250 on Oulput #6
¥ Home Sw. Safety
Lookéthead [20 Lines

I~ lgnore M calls whie loading
™ M3-Execute after Block

I~ UDF Pendent Contral

¥ RunMacro Pump

¥ ChargePump On in EStop
¥ Persistent Jog Mode.

¥ FeedOverfiide Persist

I~ Mo System Menu in Mach
™ Use Key Clicks

I~ Home Slave with Master Axis
I™ Include TLO inZ from G31
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™ Rot 360 ollover

I™ Ang Shott Ret on GO
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[ Lock Rapid FRO to Feed FRO

I™ HiRes Screens

[¥ Bosed DRO's and Graphics
[¥ Auto Sereen Enlaige
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- Soreen Control——————————————

I™ Disable Gouge/Concavity Checks

I~ G04 Dwellin ms
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I~ Debug This Run
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I~ Allow \Wave Files

I~ Allow Speech

I~ Set Chaige Fump to Bicha - Laser Stncby
[~ Use OUTPUT20 as Dwel Trigger

I~ NoFRO on Queue

10 Turn Manual 5 pindle Incr.
10 Spindle 0% increment

OV Control

I Plasma Mods

[¥ OV Dist Tolerance |180 Units.
I~ G100 Adaptive NubsCy

IV StopC¥onangles [75  Degrees

- éis DRO Properties

™ Tool Selections Persistent.

¥ Optional Offset Save

¥ Persistent Dffsets

¥ Persistent DROs

I~ Copy G54 from 653.253 on startup

oK

Figure28 Shuttle Accel

Below is a table of common values.

Drive Type

Seconds

Steppers

1t00.1

Servos

0.01 to 0.0001

Reversing Direction
If an axis moves the wrong direction, you can reverse the direction iMdeh3software.

Table5 Backlash Time

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

Mach

File

Select Mative Units
Ports and Pins
Mator Tuning
General Config. ..
System Hotkeys
Homing, Lir
ToolPath

Slave Axis
Backlash
Fixtures....
ToolTable.....

Config Plugins

Spindle Pulleys. .
Safe_Z Setup..
Save Seftings..

Figure29 Homing &Limits

You will see the following window come up:
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x
Entries are in setup units.
Axis Reversed | Soft Max | Soft Min | Slowe Zone | Home OFF, | Home Meqg | Auto Zero | Speed % |
A ' 100,00 -100.00 1.00 0.0000 ' ‘ 20
¥ ' 100,00 -100,00 1.00 0,0000 ' of 20
z 4 o000 100,00 1,00 0,0000 i of 20
&4 ' 100,00 -100,00 1.00 0,0000 ' of 20
B i o000 100,00 1.00 0.0000 a of 20
C ' 100,00 -100.00 1.00 0.0000 ' ‘ 20
—G28 home location coordinates
x |0 a o
v o B |0
z o C o

Figure30 Reversing Direction
2. UndertheReversed 2 f dzYy Of A & R¥Y {KS INBR3 aySSRa G2 068
3. After making all your changes, presk.

Your axis will now movilne opposie direction than it did before.

Slaving an Axis
To configure an axis as a slavdiofw the steps outlined below.

1. ClickConfig>Slave Ax$on the main menu bar. It will display tt&tave Axis Selectigrindow.

x
X B A Z B
Slaved Auis— Slaved fuis Slaved Axis—
A Az A b A Asis
B Auis B i B Auis
" Chuis L Asis O C s
* Nonez ' Mone 5 MNone
Restart Mach3 after rezetting these selections

Figure31 Slave Axis Selection Window

2. Select the axis you want to slave. Under X, Y, and Z you can slave either A, B, or C. For example, the
configuration below is used to slave the A axis to the Y axis.
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5I
A Y i Z A
Slaved Axis— Slaved Axis— Slaved Axis—
A s & A bis
B fis B Auis B Az
1 C Awis  CAwis 0 C fusis
' None " None ' Nane
Restart Mach3 after resetting these selections

3. PresOKand then restariMach3

Figure32 A Axis Slaved to Y

WhenMach3comes back up, your axis should be slaved correctly.

MachMotion
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Setting up Your Spindle

The Apolld spindle control consists of alDV analog signal for spindle speed and two relays (CW and CCW) for
spindle directionBelow the spindle terminals on TB2 there are two LEDs for spindle forward (FWD) and reverse
(REV). If these LEDs turn on corree¢tign your spindle iset up

Figure33 Spindle LEDs
Wiring up Your Spindle

Spindle Control
Your spindle can beonnectedinto RJlor directly into the terminad on TB2 (seEigurel on page7 ). OnRJlthe
spindle control connector is on the bottom row as shown below.

Figure34 Spindle ControRJ48Vlod Jack

The pinout for thespindle control mod jack shown below.



33| Page MachMotion

: Analog O Cw CWwW Drive CCw | CCW
Function 10VDC | Relay | Relay | Enable GND | N/C Relay | Relay
RJ45 Pin: 1 2 3 4 5 6 7 8

White & White & White & White &
Colors Orange Orange Green Blue Blue Green Brown Brown

Table6 Spindle ControRJ45 Mod Jack

Note: For more information on the Drive Enable signalPsee Enablen pagelf.

If you purchased a VFD from Machtiém, then youcan plug it directly into thepindle control mod jack

You can also connegour spindle into the terminals on TB2 shown below.

.'0-1OOCWCWGODGM) Y6 Y4 Ci+ 24V Y2 YO CO+ 24V HEN 5EN 24V SV>\\\\ p
£ -

— —

\
=~ e o A~

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

Figure35 Spindle Control Terminals

The terminals and the RJ45 connector bosie the same signals. Use whatever method is easiest.

Setting up the Spindle
Follow the directions below to enable your spindle inside Mach3.
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1. SelectConfig>Ports and Pingnd then click on th&lotor Outputs tab. Enable the spindle by clicking on
GKS NBR a-¢éd LT GKSNB Aa || 3INBSYy OKSMakesViretat y SE
the port and pin numbers are set up as shown.

Engine Configuration... Porks & Pins il

Port Setup and Axis Selection  Motor Outputs | InputSignaIsl DutputSignaIsI Encoden’MF’G'sI Spindle Setupl ill O ptions

Signal Enabled Skep Pind Dir Pin# Dir LoweAckive | Skep Low Ac... | Skep Port Dir Part

X Axis 4 3 Z ' ‘ 1 1

¥ Axis ‘ 5 4 ' ‘ 1 1

£ Bxis ‘ 7 =] ' ‘ 1 1

& Ais o k] g L o 1 1

B Axis L § 16 14 L f 1 1

C Axis ' 17 1 ' 4 1 1

Spindle of 1 a x of 2 I:l

Ok | Cancel I Apply

Figure36 Spindle Setup

2. Now clickon the Output Signalgab. Enable outputs 1 andahd set them ugo port 2 pin 14 and port 2
pin 16respectively Set theActive Lowcolumn to a red XSee the figurdelow.

Engine Configuration... Porks & Pins 1'

Port Setup and Axiz Selection I MotorUulputsI Input Signals Dutput Signals IEncoden’MF‘G'sI Spindle Setup | Mill Dptions

Signal Enabled | Port # IPin Mumber Ackive Law
Digit Trig o 1 0 4
Enable1 & 1 i i
Enablez & 1 i g
Enable3 & 1 0 g
Enable4 & 1 0 g
Enables a 1 0 o
Erobler H'd 4 o -4

Output #1 wf z 14 4

Output #2 of z 16 g

TOUpLE 73 x ®

Cutput #4 & z 3 g |

Fing 2-9.1. 14, 16, and 17 are output pins. Mo other pin numbers should be used.

0K | Cancel I Apply

Figure37 Spindle Outputs
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1. Finally, click on th&pndle Setuptab. Make sure the check bd@isable Spindle Relays unchecked and
that the Clockwise Outputtis 1 and theCounterclockwise Output 46 2. Also, select the check box
PWM Controland set thePWM Base Frego 100.

Engine Configuration... Porks & Pins il

Port Setup and Axiz Selection I MDtorDutputsI Input Signals DutputSignaIsI Encoder/MPG's  Spindle Setup | kil Options

—Relay Control————— ~ Motor Contpol —————— Special Functions
™ Disable Spindle Relays ¥ Use Spindle Mator Dutpu v Use Spindle Feedback in Sync Mode:
Clockwize (M3] Output & |1 |E g::;:[ﬁromftlm [ Closed Loop Spindle Contral
W (4] Output |2 F ||j_25 I b |03
L FlDDdDh:tqut::r:ir;Tl #:1-E FMBase Freq, IF [ Spindle Speed Averaging
[ Dizable Flood/ist relays Delay inimum F/hd |1 %

Mist M7 Output # |3_ ID — General Parameter Special Options, Usually Off
Flood M8 Output # |4_ In— G’ Drelay Spin UP |1_ Seconds [~ Hobwire Heat for Jog
Output Signal #'s 1-6 W Delay Spin UP p Seconds I Laser Mode. freq
~ModBus Spindie - Use Step/Dir as well— |E% Delay Spind DOWN .y Seconds [~ Tarch Valts Contral
[~ Enabled Reg[64  64-127||CCWDelay SpnDOWN [7™ geconds || I Tarch Auto O
W aw ADC Cout W [+ Immediate Fielay off before delay

Ok I Cancel Apply

Figure38 Spindle Setup

2. PressApplyto save your changes and th&@K

Your spindle is now enabled

Setting up Pulleys
For Mach3 to know how 