
MachMotion  Version 2.0.2 

MACHMOTION 

X15-250-A1 

Quick Start Manual 
 

 

1/9/2012 

 
 

 

 

Everything you need to know to get started with your MachMotion X15-250-A1 control. 



2 | P a g e 

Copyright © 2012, MachMotion.com 
All rights reserved. 
 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
www.MachMotion.com 
http://www.machmotion.com 
14518 County Road 7240, Newburg, MO 65550 
(573) 368-7399 ω Fax (573) 341-2672 

http://www.machmotion.com/


3 | P a g e 

Congratulations!____________________________________________________________________ 5 

Getting Started _____________________________________________________________________ 7 

Reviewing Your Package ____________________________________________________________________ 7 

Mounting Your Control _____________________________________________________________________ 8 

Starting Your Control ________________________________________________________________ 9 

Supplying Power __________________________________________________________________________ 9 

Turning on Your Computer __________________________________________________________________ 9 

Starting the Mach3 Software _______________________________________________________________ 10 

Exploring Your Control ______________________________________________________________ 13 

Operator Panel (X15-10-01) ________________________________________________________________ 13 

Pendant (X15-20-01) ______________________________________________________________________ 16 

Mouse _________________________________________________________________________________ 17 

Keyboard _______________________________________________________________________________ 17 

External USB Port ________________________________________________________________________ 18 

Computer Port Diagram ___________________________________________________________________ 19 

Configuring Your Control ____________________________________________________________ 21 

Removing the Back Panel __________________________________________________________________ 21 

Setting up Your Axes ______________________________________________________________________ 22 

Enabling Your Axes _______________________________________________________________________________ 22 

Calibrating Your Axes ______________________________________________________________________________ 24 

Manual Calibration _____________________________________________________________________________ 24 

Calibration Wizard______________________________________________________________________________ 27 

Calculating Backlash ______________________________________________________________________________ 28 

Reversing Direction _______________________________________________________________________________ 30 

Slaving an Axis ___________________________________________________________________________________ 31 

Setting up Your Spindle ___________________________________________________________________ 32 

Wiring Your Spindle _______________________________________________________________________________ 32 

VFD from MachMotion __________________________________________________________________________ 32 

VFD Other Than from MachMotion ________________________________________________________________ 33 

No VFD _______________________________________________________________________________________ 34 

Configuring Your Spindle ___________________________________________________________________________ 35 

Enabling Your Spindle ___________________________________________________________________________ 35 

Setting up Spindle Pulleys ________________________________________________________________________ 37 

Turning on Your Spindle ___________________________________________________________________________ 38 

Reversing Direction _______________________________________________________________________________ 39 



4 | P a g e 

Setting up Your Limits and Homing __________________________________________________________ 40 

Setting up Homing ________________________________________________________________________________ 43 

Setting up Your Soft Limits _________________________________________________________________________ 45 

Setting up Inputs _________________________________________________________________________ 48 

Generic Inputs ___________________________________________________________________________________ 48 

Wiring Your Inputs _____________________________________________________________________________ 48 

Configuring Your Inputs _________________________________________________________________________ 49 

Using Your Inputs ______________________________________________________________________________ 50 

Setting up Outputs _______________________________________________________________________ 51 

Generic Outputs _________________________________________________________________________________ 51 

Wiring Your Outputs ____________________________________________________________________________ 51 

Configuring Your Outputs ________________________________________________________________________ 52 

Using Your Outputs _____________________________________________________________________________ 53 

Mist Control _____________________________________________________________________________________ 54 

Flood Control ____________________________________________________________________________________ 54 

Setting up Hot Keys_______________________________________________________________________ 55 

Advanced Options________________________________________________________________________ 57 

Finding Information for Your Control __________________________________________________ 60 

Documentation __________________________________________________________________________ 60 

More Information ________________________________________________________________________ 62 

Finding a Post Processor ___________________________________________________________________ 63 

FREE Version of BobCAD CAM ______________________________________________________________ 63 

Shutting Down the Control __________________________________________________________ 64 

Specification ______________________________________________________________________ 66 

Warranty Information ______________________________________________________________ 68 

 

  



5 | P a g e 

Congratulations! 

Congratulations on purchasing your MachMotion CNC control. All our controls have been designed to be plug-in-
play as much as possible to make it easy for you to install. In this Quick Start Manual we give you all the tools 
you need to set up your control.  
 
We hope that this installation can be as quick and easy for you as possible. If you have any questions, please do 
not hesitate to give us a call.  
 
Sincerely, 
 
The MachMotion Team 
http://www.machmotion.com 
14518 County Road 7240, Newburg, MO 65550 
(573) 368-7399 ω Fax (573) 341-2672  
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Getting Started 

Reviewing Your Package 
If you have not already, begin by opening up the package containing your control. You should see the following: 

 

Figure 1 CNC Control Package 

Remove all the contents from the plastic bag. 

Next locate the following items:  

ü X15-250-A1 Control 

ü Power Cable 

ü White Envelope  

The envelope contains the keys to turn on your control and backup copies 

of the software installed on your control. Make sure to store the envelope 

in a safe location for future use in case something ever goes wrong.  

 

Figure 3 Envelope 

Figure 2 Power Cable 
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Mounting Your  Control  
If you purchased a mounting arm with your control, begin by assembling the arm using the Arm Assembly 

Instructions Manual. The manual can be found on the web at www.machmotion.com under Support, then 

Documentation.  

However, if you did not receive a mounting arm, begin by mounting the control securely to your machine.  
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Starting Your Control 

Supplying  Power  
To power your control, plug the black cable found in the control box into 115VAC. The other end of the cable 

should be plugged into the connector inside the hole on the top of the control as shown below. 

 

Figure 4 Power Cable 

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

 

Figure 5 Keys 

Place one key into the keyhole at the back right hand side of the control as pictured below. Turn on your 

computer by rotating the key and then quickly releasing it. 

 

Figure 6 PC Start 

Side view 

from inside 

control 

Top view 
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Starting the Mach3 Software  
The Mach3 software comes with three profiles: Plasma, Lathe, and Mill & Router. Depending on what kind of 

machine you have, double click on the correct shortcut. Below are pictures of each profileΩǎ ǎƘƻǊǘŎǳǘ: 

 

                                                                Figure 8 Profiles 

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 the Mach3 Loader shortcut opens the following window: 

               

Figure 9 Loader 

After double clicking on a profile or opening a profile from Mach3 Loader, a window will come up asking you to 

agree to its legal notice.  

 

Figure 10 Legal Notice 

Figure 7 Mach3 Loader 
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wŜŀŘ ǘƘŜ ƭŜƎŀƭ ƴƻǘƛŎŜ ŀƴŘ ŎƭƛŎƪ ƻƴ ǘƘŜ ŎƘŜŎƪ ōƻȄ άPlease do not ask this again, I will always agree.έ ¢ƘŜƴ ǇǊŜǎǎ I 

agree to all terms of this agreement. 

Next you will see Mach3 loading.  

 

Figure 11 Mach3 Software 

If you loaded Mach3 Mill and if you had purchased our mill screen set, you will see the following window: 

 

Figure 12 Mach3 Mill 
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Make sure to click the RESET button before continuing.  

 

                                                                        Figure 13 RESET 

Note: For more information on how to run the Mach3 software, please see page 60 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 the operator panel with jog buttons, selector knobs, and a few 

buttons. See the picture below: 

 

Figure 14 Operator Panel 

Jog 

Selector 

Axis 

Selector 

 

Feedrate 

Selector 
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****************************************************************************  

Emergency Stop  
In case of an emergency, press the large red Emergency Stop button on the operator 

panel. All motion will stop immediately. DO NOT PRESS FEED HOLD!  

 

****************************************************************************  

 
You can use the jog buttons to move your axes manually. Use the Axis Selector to switch between which axis you 

want to jog. If the Axis Selector is in the off position, the jog buttons are disabled (See Figure 15).  

 

Figure 15 Jog Buttons and Axis Selector 

Note: If the jog buttons do not work, make sure that the Axis Selector on the pendant is turned off. 

To change the jogging speed or the jog increments adjust the Jog Selector. The selections labeled Step Jog allow 

you to jog a predefined step or increment each time a jog key is pressed. You can jog 1 or 0.0001 of an inch at a 

time by selecting X1 and X.0001 respectively. See Figure 16 below. 

 

Figure 16 Jog Selector 
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If you want to jog continuously rather than incrementally, turn the Jog Selector over into the Continuous Jog 

section. You can jog your machine at the full jog rate (100%) or slow it down to 2%.  

Your machine is set up so that the up and down arrow keys move the Y axis, the left and right keys move the X 

axis, and the plus and minus keys move the Z axis.  

 

 

 

Figure 17 Jog Keys 

With the Feedrate Selector you can adjust the feedrate override from 0% all the way to 130%. You can use it to 

slow your machine down while running a program. Also, in step jog mode the speed of the axis is regulated by 

the Feedrate Selector. 

 

Figure 18 Feedrate Selector 

The green button is a cycle start button which starts a file and the small red button is a feed hold which pauses 

the file.  

 

Figure 19 Cycle Start and Feed Hold Buttons 

 

Y+ 

X+ 

Y- 

X- 
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Pendant  (X15-20-01)  
If your control came with a pendant, read this section. The pendant is mounted on the right side of the control 

near the operator panel. See Figure 20 below. 

 

 

Figure 20 Pendant 

To use the pendant you must switch the Axis Selector to the axis you want to jog. The pendant will not work if 

the Axis Selector is in the OFF position. While holding down the enable button (see Figure 20), you can rotate 

the hand wheel (also called the MPG) and the selected axis will move. Change axes by switching the Axis 

Selector to a different axis.  

 

Figure 21 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 Selector is on V then the MPG is in velocity 

Enable Button 

Axis Selector 

Jog Selector 
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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.  

 

Figure 22 Jog Selector 

When you are finished using the pendant, make sure to turn the Axis Selector to OFF. Otherwise the operator 

panel will not allow you to jog.  

Mouse 
Below the operator panel is a ball mouse. You can use this for navigating around on your control.  

 

Figure 23 Mouse 

Keyboard  
The keyboard is located at the bottom of the control in a flip-out 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 opening. The lock is not 

supplied with your control.  
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Figure 24 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 your control. 

 

Figure 25 USB Port 

  

Lock 

Hole 
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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 

Three power supplies (24VDC, 12VDC, & 

5VDC) for any application. The 24VDC 

supply powers the Apollo I Breakout Board.  

2. Power Cable 

115VAC-220VAC power for the control.  

3. PC Start 

To start the control, connect these two pins 

together with a momentary push button 

switch.  

4. PS2 Ports 

These can be used to plug in an older 

keyboard and mouse.  

5. Parallel Port 

This can be used for any application. 

6. Ethernet Port 

This port is used to connect to 

a local Ethernet network.  

7. Serial Port 

This can be used for any application. 

However, in many of our systems this is 

used to communicate with a PLC.  

8. Monitor Connector 

This is used to connect your control to a 

monitor with a standard XXX cable.  

9. Audio 

These are your standard audio outputs. 

10. USB Ports 

These ports are used for your keyboard, 

mouse, operator panel, file transfer, and 

more.   

11. Fan Connectors 

These connectors supply 12VDC for two 

small fans.  
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Configuring Your Control 

Removing the Back Panel 
To connect your drives and all your I/O, you must begin by removing the back panel of the control. Take out the 

10 Phillip screws. Four screws are located on the face of the back panel and six are on the sides.  

After removing the cover, you should see the following: 

  

Figure 26 Back Panel Removed 

All your drives and external I/O will be wired into the Apollo I Breakout Board shown in the picture below. 

 

Figure 27 Apollo I Breakout Board  

Note: For more information about the Apollo I Breakout Board see the !Ǉƻƭƭƻ L ¦ǎŜǊΩǎ aŀƴǳŀƭ. 
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Setting up  Your Axes  
Begin by plugging the control cables from your drives into the Apollo I Breakout Board. The Axis Control mod 

jacks are located on the bottom row of the large mod jack block. See the diagram below.  

 

Figure 28 Differential Step and Direction Mod Jacks 

 

Enabling Your  Axes 
After your drives are connected to the Apollo I, open up Mach3, and enable your axes in the following way:  

1. On the menu bar, click Config and then Ports and Pins. A window called 9ƴƎƛƴŜ /ƻƴŦƛƎǳǊŀǘƛƻƴΧ tƻǊǘǎ 

and Pins will pop up. Select the Motor Outputs tab and you will see the axis setup as pictured below.  

 

Figure 29 Axis Setup 

X Axis 

Axis Control Axis Control 

Y Axis Z Axis A Axis B Axis C Axis 
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2. /ƭƛŎƪ ƻƴ ǘƘŜ ǊŜŘ άXέ ǘƻ ŜƴŀōƭŜ ŀƴ ŀȄƛǎΦ LŦ ǘƘŜǊŜ ƛǎ ŀ ƎǊŜŜƴ ŎƘŜŎƪ ƳŀǊƪ ƴŜȄǘ ǘƻ ǘƘŜ ŀȄƛǎΣ ǘƘŜƴ ǘƘŜ ŀȄƛǎ ƛǎ 

enabled already. The port and pin numbers must be set up as shown below for anything to work.  

 

Figure 30 X, Y, and Z Axes Enabled 

3. Press Apply and then OK. Now you should be able to jog your motors.  

 

 

Just for a reference, you can use the table below to make sure that yoǳǊ ŀȄŜǎΩ ǇƻǊǘǎ ŀƴŘ Ǉƛƴǎ ŀǊŜ ŎƻƴŦƛƎǳǊŜŘ 

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 

 

****************************************************************************  

Warning  

You could crash your machine very easily. No limit switches have been set up and your 

units have not been configured yet.  

****************************************************************************  
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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 

machineΩǎ specifications. However, you can get them pretty accurate if you use the calibration wizard (see 

Calibration Wizard on page 27). 

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 micro-step) 2000 
 
        Table 1 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 pulleys and your gearbox 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 by taking the 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 motor specification sheet or in Table 1) and divide it by the distance of one motor 

turn. Next divide it by the drive ratio which is the internal gear inside the drives. This gives you what 

aŀŎƘо Ŏŀƭƭǎ ȅƻǳǊ ά{ǘŜǇǎ ǇŜǊΦέ 

Motor Type Drive Ratio 

TECO 15 

Mitsubishi 125 

Steppers (10 micro-step) 1 

 

Steps per = Encoder Counts / Distance of One Motor Turn / Drive Ratio 

4. Finally you can calculate your velocity by multiplying your ƳƻǘƻǊΩǎ wta ōȅ ǘƘŜ ŘƛǎǘŀƴŎŜ ƻŦ ƻƴŜ ƳƻǘƻǊ 

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

Velocity = RPM * Distance of One Motor Turn 
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CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ȅƻǳ ŀǊŜ ǎŜǘǘƛƴƎ ǳǇ ŀ оллл wta ¢9/h ƳƻǘƻǊ ǿƛǘƘ ŀ ōŀƭƭ ǎŎǊŜǿ ǇƛǘŎƘ ƻŦ р ¢tL όлΦнέ Ǉƛtch), ball screw 

pulley with 36 teeth, and a motor pulley with 18 teeth, calculate your units as 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 example the 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 

ŘƛǾƛŘƛƴƎ ƛǘ ōȅ ȅƻǳǊ ƎŜŀǊ ǊŜŘǳŎǘƛƻƴΦ Lƴ ǘƘƛǎ ŜȄŀƳǇƭŜ ƻƴŜ ƳƻǘƻǊ ǘǳǊƴ ǿƛƭƭ ƳƻǾŜ ǘƘŜ ŀȄƛǎ лΦм ƛƴŎƘŜǎ όлΦнέκнύΦ  

 

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 can calculate your vŜƭƻŎƛǘȅ ōȅ ƳǳƭǘƛǇƭȅƛƴƎ ȅƻǳǊ ƳƻǘƻǊΩǎ wta ōȅ ǘƘŜ ŘƛǎǘŀƴŎŜ ƻŦ ƻƴŜ ƳƻǘƻǊ 

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. Select Config on the top menu bar, then 

Motor Tuning. You should see the Motor Tuning and Setup window as shown below.  

 

Figure 31 Motor Tuning and Setup 

On the right column titled Axis Selection, press the button corresponding to the axis you want to set up. The 

ǎŜƭŜŎǘŜŘ ŀȄƛǎΩǎ ǇŀǊŀƳŜǘŜǊǎ ǿƛƭƭ ōŜ ƭƻŀŘŜŘΦ bƻǿ ŜƴǘŜǊ ƛƴ ȅƻǳǊ ƴŜǿ ǾŀƭǳŜ ŦƻǊ Steps per as shown below.  
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Figure 32 Steps per in Motor Tuning 

Next enter your velocity as shown below.  

 

  

 

 

Figure 33 Velocity in Motor Tuning 

Press SAVE AXIS SETTINGS before clicking on another axis or closing out the Motor Tuning and Setup window.  

If your drives are not moving fast enough, you may have to change the internal gear ratio inside your drives. Call 

aŀŎƘaƻǘƛƻƴΩǎ ǘŜŎƘ ǎǳǇǇƻǊǘ team for assistance.  
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Calibration Wizard  

The calibration wizard is located in the Diagns screen under the Mach Settings tab. Click on the button Set Steps 

Per to begin the wizard. If you do not have the Ultimate screen, then you must go to the Settings tab and click 

on the Set Steps per Unit button (right above the Reset button).  

You will be asked to select an axis and then to enter how far you want the axis to 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, select Config on the top menu bar, then Motor Tuning. You should see the 

Motor Tuning and Setup window as shown below.  

 

Figure 34 Motor Tuning and Setup 

On the right column titled Axis Selection, press the button corresponding to the axis you want to set up. The 

ǎŜƭŜŎǘŜŘ ŀȄƛǎΩǎ ǇŀǊŀƳŜǘŜǊǎ ǿƛƭƭ ōŜ ƭƻŀŘŜŘΦ bƻǿ ȅƻǳ Ŏŀƴ ŀŘƧǳǎǘ ȅƻǳǊ ǾŜƭƻŎƛǘȅ ǎŜǘǘƛƴƎ ŀǎ ǎƘƻǿƴ ōŜƭƻǿΦ  
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Figure 35 Velocity in Motor Tuning 

Press SAVE AXIS SETTINGS before clicking on another axis or closing out the Motor Tuning and Setup window. 

****************************************************************************  

Warning   

No limits have been set up . You could cause DEATH, INJURY or serious PROPERTY 

DAMAGE if you are not careful.  

****************************************************************************  

Calculating Backlash  
The Apollo I has backlash compensation. Use the MDI line to enter g-code to move your axes. To calculate your 

ƳŀŎƘƛƴŜΩǎ ōŀŎƪƭŀǎƘΣ follow the steps below. 

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

 

2. Mount your dial indicator and zero it. 

 

3. aƻǾŜ ǘƘŜ ŀȄƛǎ ŀƎŀƛƴ ƛƴ ǘƘŜ ǎŀƳŜ ŘƛǊŜŎǘƛƻƴ ŦƻǊ ŀ ǎǇŜŎƛŦƛŎ ŘƛǎǘŀƴŎŜ όƛǘ ŘƻŜǎƴΩǘ ƳŀǘǘŜǊ Ƙƻǿ ŦŀǊύΦ 

  

4. Move the axis backwards 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 are using. Click on Config and then select Backlash. The following window will 

come up.  
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Figure 36 Backlash 

In the figure above, the backlash is set to лΦллоέ for the X axis ŀƴŘ лΦллнέ for the Y axis. Make sure to check the 

box Backlash Enabled and set the Backlash Speed to 100 as shown above.  

You can also change the speed that the backlash is applied. Click on Config, then select General Config. The 

value Shuttle Accel is how fast your backlash will be applied in seconds. 

 

Figure 37 Shuttle Accel 

Below is a table of common values. 

Drive Type Seconds 
Steppers 1 to 0.1 

Servos 0.01 to 0.0001 
Table 2 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 click Config -> Homing/Limits. 

 

Figure 38 Homing & Limits 

You will see the following window come up: 

 

Figure 39 Reversing Direction 

2. Under the Reversed ŎƻƭǳƳƴ ŎƭƛŎƪ ƻƴ ǘƘŜ ǊŜŘ άXέ ƛŦ ǘƘŜ ŀȄƛǎ ƴŜŜŘǎ ǘƻ ōŜ ǊŜǾŜǊǎŜŘΦ  

 

3. After making all your changes, press OK.  

Your axis will now move the opposite direction than it did before. 
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Slaving an Axis 
To configure an axis as a slave, follow the steps outlined below.  

1. Click Config->Slave Axis on the main menu bar. It will display the Slave Axis Selection window.  

 

Figure 40 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.  

 

Figure 41 A Axis Slaved to Y 

3. Press OK and then restart Mach3.  

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 spindle. The Apollo I spindle control consists of a 0-

10V analog signal for spindle speed and two relays (CW 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. 

 

Figure 42 Spindle LEDs  

Wiring Your Spindle  

VFD 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 jack located on the bottom row of the large mod jack block.  

 

 

 

Figure 43 Spindle Control RJ45 Mod Jack  

REV & FWD LEDs 

Spindle 

Control 
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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 ground, and forward and reverse into the small green connector. See Figure 44 below. 

 

Figure 44 VFD Not from MachMotion 

 
You can also connect a VFD into the Spindle Control mod jack as shown in Figure 43 on page 32. Make sure to 

wire up the VFD according to the pinout below. 
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Function  
Analog 0-

10VDC 
CW 

Relay  
CW 

Relay 
Drive 

Enable  
GND  N/C 

CCW 
Relay 

CCW 
Relay 

RJ45 Pins  1 2 3 4 5 6 7 8 

Colors  
White & 
Orange  

Orange  
White & 
Green  

Blue  
White & 

Blue  
Green  

White & 
Brown  

Brown  

Table 3 Spindle Control RJ45 Mod Jack 
 

No VFD 

If you do not have a VFD, wire the spindle into the small green connecter as shown in Figure 45 below. Notice 

that 24V is wired to the CW and CCW relay contacts on the top row of the green connector.  

 

Figure 45 Spindle 
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Configuring Your Spindle  
Now you are ready to finish setting up the spindle.  

Enabling Your  Spindle  

Follow the directions below to enable your spindle inside Mach3. 

1. Select Config->Ports and Pins and then click on the Motor Outputs tab. Enable the spindle by clicking on 

ǘƘŜ ǊŜŘ ά·έΦ LŦ ǘƘŜǊŜ ƛǎ a green check mark next to the spindle, then it is already enabled. Make sure that 

the port and pin numbers are set up as shown.  

 

Figure 46 Spindle Setup 

2. Now click on the Output Signals tab. Enable outputs 1 and 2 and set them up to port 2 pin 14 and port 2 

pin 16 respectively as shown below. Make sure that the Active Low column is set to a red X for both 

outputs. 
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Figure 47 Spindle Outputs 

3. Finally, click on the Spindle Setup tab. Make sure the check box Disable Spindle Relays is unchecked and 

that the Clockwise Output # is 1 and the Counterclockwise Output # is 2. Also, select the check box 

PWM Control and set the PWM Base Freq. to 100.  

 

Figure 48 Spindle Setup 

4. Press Apply to save your changes and then OK.  

Your spindle is now enabled.  
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Setting up Spindle Pulleys  

For Mach3 to know how to scale the analog voltage output, you must enter in your maximum RPM for the 

spindle motor. If you have different gears you 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 to Config -> Spindle Pulleys. The Pulley Selection window will appear as shown in 

Figure 50. 

 

Figure 49 Spindle Pulleys 

 

Figure 50 Pulley Speed Setup 

Use the drop down menu titled Current Pulley to 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 and press OK.  

Note: Only set up multiple pulleys if your machine has different gears. 

You can also change pulleys by using M41-M45. The macros can be used to just change pulleys in Mach3 or you 

could use them to automatically change gears on your machine. Outputs 12-16 are configured to shift between 

gears 1 and 5. To shift your machine into neutral, run M40. Open up the macros with the VB Script Editor for 

more details. 



38 | P a g e 

Turning on Your Spindle  
To turn on your spindle, begin by setting a spindle speed. Navigate to Prog Run and click on the Spindle S: user 

input. Enter your speed and press Send as shown below.  

 

Figure 51 Setting up Spindle Speed 

bƻǘŜΥ LŦ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ aŀŎƘaƻǘƛƻƴ ǎŎǊŜŜƴ ǎŜǘ, spindle speed can be changed right on the main screen of the 

Mill profile. Click on the user input, enter a new number, and then press enter. 

 

Figure 52 Spindle Speed in RPM 

Control the spindle by pressing the FWD and REV buttons. The button will turn red when you press it once. 

Pressing the button again turns the spindle back off.  

Set Spindle 

Speed Here 

Spindle Speed 

Press Send 
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Figure 53 Spindle Buttons 

bƻǘŜΥ LŦ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ aŀŎƘaƻǘƛƻƴ ǎŎǊŜŜƴ ǎŜǘ, turn on the spindle by pressing the button Spindle CW F5. 

When the button is flashing, the spindle should be on. 

 

Figure 54 Spindle Speed 

You can also control the spindle by using M-codes. Use the table below as a reference. 

M-Code Function 

M3 Clockwise 

M4 Counter/Clockwise 

M5 Stop 

 
          Table 4 Spindle M-Codes 

You may also need to change some settings inside your VFD. See the Mitsubishi VFD Installation Guide for more 

information.   

Reversing Direction  
¢ƻ ǊŜǾŜǊǎŜ ŀ ǇǳƭƭŜȅΩǎ ŘƛǊŜŎǘƛƻƴΣ Ǝƻ ǘƻ Config -> Spindle Pulleys. Select the pulley that you want to reverse and 

then check the small box called Reversed as shown below. 

 

Figure 55 Reverse Pulley 
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Setting up Your Limits  and Homing  
The Apollo I Breakout Board has up to 9 inputs that can be used for the limit and home switches. However, if 

you want to use inputs for other functions also, wire your inputs together in series as shown below.  

 

Figure 56 Limit Switches in Series 
 

Note: Make sure to wire your limit switches Normally Closed. 

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 
Table 5 Input Port and Pin Numbers 

To wire up 24V limit/home switches, follow the steps outlined below. 

1. tƛŎƪ ǘǿƻ ƭƛƳƛǘ ǎǿƛǘŎƘŜǎ ŎƭƻǎŜǎǘ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŀȄƛǎΩ ƳŀȄƛƳǳƳ ŀƴŘ ƳƛƴƛƳǳƳ ǘǊŀǾŜƭΦ  

 

2. Wire the two switches together in series as shown in Figure 56. Make sure to wire the switches using 

their normally closed contacts.  

 

3. Wire the remaining side of the first switch to C0+ from the Apollo I Breakout Board. For 24V inputs make 

sure to jumper C0+ to 24V and C0- to GND on the big green connector as shown below. 

  

 

 

 

 


























































