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1.     Desktop Machining Center DMC -III System Description  

Advanced Control Tech, GPK Group Inc. is proud to introduce the next generation of its 

truly desktop CNC machine, the DMC-III system. The system contains a standard Windows 

PC with ACTMach3 software and a DMC-III milling machine. Monitor, keyboard and 

mouse are not included. The user can select their own according to their preferences.  The 

system also includes a toolbox containing the following items for turnkey operation: 

¶ 2 pairs of easy to use clamp sets,  

¶ Few selected collets and milling bits,  

¶ Tool change wrenches,  

¶ Wrench and sockets for moving axes manually,  

¶ 4 handlebars for moving the machine.  

¶ Printer port cable and power line cables. 

The DMC-III  is a full function 3-axis CNC milling machine with support for an optional 4
th
 

rotational axis expansion. It is a compact design with a built-in CNC controller in a single 

piece of equipment.   

The system will come in a wooden crate. To unpack the system, please remove the screws at 

the bottom of the crate. The wooden box can then be separated from the pallet. The machine 

is bolted on the pallet. Remove the nuts and attach the 4 provided handlebars to the machine 

on both sides for moving the machine.  

 

 1.1   CNC controller  

The CNC controller for DMC-III is compacted in a single box located behind the gantry of 

the X axis. The controller box includes the power supply and electronic boards for the 3-axis 

motion control and brushless motor control for the spindle driver. A 120V regular household 

power line is plugged into the controller box. A parallel port is located in the controller box 

to be connected to the PC. The controller box also provides power supply and PC control to 

the optional coolant system. In addition, there is a communication port in the controller for 

4
th
 axis expansion. The controller box is developed by ACT using the latest and most 

powerful chips. There are 5 CPU chips for each controller: one for each axis (3 axes), one for 

the brushless motor and one for coordination of all motions. Necessary protection such as 

current overflow and optic isolation are built into the system for long lasting life. It also 

matches the performance of more expensive large CNC machines with its ability to carry out 

very sophisticated computation to realize real time 3D precision contour motions.  

Since the DMC-III is a high performance, high precision CNC machine, it requires ñreal-

timeò synchronization between the PC and the CNC controller. It is recommended that a PC 

is dedicated for the use of this CNC machine. To ensure top quality performance, we provide 

an installed, ready to operate PC with this system. Because background programs that 

normally run on Windows may affect CNC performance, we turned them off during 

installation.  Using the predetermined settings on this provided PC eliminates variation in 

printer port voltage that different brand PCs may have. We do not recommended installation 

of additional programs or accessing the Internet as they may affect Windows behavior. 

However, for the usersô convenience, Computer Aided Design (CAD) programs, CAM, and 

word processors may be installed.  

It should be noted that modern PCs are very powerful and affordable. The Mach3 CNC 

software platform is developed from open-source code in order to keep the license fee 

minimal. Mach3 can be a powerful CNC software with the proper organization and 

utilization of all its features. ACT exploits these advantages to build a strongly effective CNC 



controller at an affordable price. Its performance is comparable to major CNC controllers for 

larger machines.  

 

1.2 DMC-III Mechanical System  
 

The machine frame and the T slot table are built with cast iron for rigidity and lasting life. 

Precision ball screws and linear guide rails are used for all 3 axes. The machine is gantry 

designed along the X axis. The tool can move in both the X and Z axes while the T slot table 

moves along the Y axis in order to maximize the size of the working area. The travel distances 

for X, Y, and Z axes are 12ò, 8ò, and 6ò. A clamping system developed by ACT works with 

the T slot table to allow users to secure their work piece(s) without using a vise. All parts in 

the Z axis are built from precision aluminum alloy 6061 making it strong and light weight. 

The machine is calibrated to ensure the alignment accuracy of the 3 axes are within 0.001ò for 

the entire working area. The spindle motor is a high torque, variable speed (1,500 rpm to 

12,000 rpm) brushless motor. The standard ER16 collet is used which allows the user to 

secure tool bits up to 10 mm in diameter. Finally, to eliminate motor vibrations, a timing belt 

is used to connect the motor driver and the spindle.  
 

1.3 CNC software  

To make operation easier for our users, we modified the original Mach3 software to be used 

strictly with the DMC-III hardware. This modified version of the software is called 

ñACTMach3ò. Chapters 1 to 6 of this manual describe the DMC-III machine and the 

operation of ACTMach3. Chapter 7 and beyond are general descriptions of G codes from the 

Mach3 manual. 

You are advised to join one or both of the online discussion for Mach3. Links to join are at 

www.machsupport.com  ACT has spent a great deal of effort to simplify the Mach3 program 

and make it easy to use. By reading the first 6 chapters of this manual, the user shall be very 

familiar with the system. Since all of the interfaces are graphic displays, the user can spend 

time to play with the CNC software while DMC-III is powered off. 

1.4  System Set up and Installation  

The DMC-III system setup is simple and easy: 

Step 1:  Set up the PC by connecting the power to the PC rear panel and plug in the necessary 

connections for the mouse, keyboard and monitor. 

Step 2:  Connect one end of the 25-pin connector to the PC parallel port and the other end to the 

DMC-III  controller box, located at the back of the machine.  

Step 3:  Make sure the DMC-III  power switch is in the OFF position (O=OFF I=ON) and connect 

the power cord to the DMC-III  Machine.  

Step 4:  Turn on the PC. When Windows is ready, start the ACT MACH3 mill program.  

Caution: Always turn on the PC before turn on the machine and turn off the machine before turn off 

the PC. Since the Window booting process can send voltages to cause the spindle turning.  

Step 5:  Turn on the DMC-III  power switch. Music will play indicating that the machine is on.   

Step 6: Once the system is powered on, click the red ñRESETò button.ò   The button and the light on 

the machine will turn green showing that the system is ready to operate. The first thing the 

user must do is to click ñRef All Homeò button. The machine will slowly move to find the 

origins.   

Step 7: click ñLoad G-code.ò A test program called ñroadrunnerò can be loaded. You will see that the 

toolpaths are located outside of the machine boundary (the white dash line is the machine 

boundary). If you do not see the white dash line, please click ñDisplay Modeò. 

Step 8: Now, we need to move the toolpaths into the machine boundary. Use arrow keys to move the 

X and Y axes to the lower left corner and page-down to move the Z axis. Then click the ñXò, 

http://www.machsupport.com/


ñYò and ñZò letter to set the new zero position.  

Step 9: Click ñregenerate toolpath.ò It will redraw the toolpath and make sure it is within the machine 

boundary.  Then you can click ñstartò to run the program. Before running the program, make 

sure the entire table is free of obstacles.  

Note: If you move the tool outside of the machine boundary by accident, you will hear the click 

sound from the motor, please reverse the motion such that the tool is within the boundary. You 

need to reference all home to recalibrate the position before doing any precision machining.  

DMC-III Controller Connector Panel  



 

 

 

 

 

1.5 System specification  
 

DMC-III Specifications 
 

Travel Distance X, Y, Z 12ò x 8ò x 6ò 

Table Size W x D 22ò x 20ò 

T slot width 7/16ò or 11mm 

Number of T slots 5 

Machine Dimension W x D x H 27ò x 30ò x 31ò  *1 

Gantry clearance from table 6.25ò *2 

Motion support HIWIN 20mm linear guide rail with double blocks 

and final machining in pairs for each axis 

Driver Screw Preload 20mm ball screw with zero backlash 

Motor driver Micro step motor with ACT optimal digital 

controller *3 

Motion resolution 2 microns 

Machine repeatability 0.0001ò 

Position accuracy in the entire 

machining area 

0.001ò 

Slew rate X, Y, Z 60ò/m, 60ò/m, 60ò/m 

Spindle  Standard ER11 with ıò diameter or ER16 with 3/8ò 

diameter max tool bit 

Spindle driver motor Brushless DC motor with 1/3 HP 

Spindle speed Variable 1,500 to 12,000 rpm directly controlled by 

CNC program 

Spindle motor to spindle Pulley with timing belt to isolate any motor vibration 

to the spindle 

Coolant system Ready can be controlled by CNC program 

4
th
 rotation axis Ready to expand with communication port 

Total weight 260 lb (400 lb for the complete system shipping 

weight) 

 

*1 It is a single piece machine, all power and control units, except PC, are built-in.  

*2 It is only a little more than z travel distance. Since we provide the special designed work piece(s) 

holding devices for blocks and thin plate, all work piece(s) can be secured directly on the T slot table, 

user does not need a vise to hold the work piece. 

*3 This micro step controller was developed by ACT. We guarantee no step missing in normal 

operation. We have tested the machine at full speed (rapid rate) in all axes continuously for many 

hours at a time; the motors did not get hot at all, nor was there any loss of position. There are 5 micro 

processors in each controller, one for each of the 3 axis, one for the spindle motor and one for the 

coordination of all motions. The electronic system is thoroughly tested for temperature variations and 

vibrations for reliability and long life. 

 

1.6 Windows XP System Optimization Guide  
 
The PC we provided has been installed with the Windows XP operating system. The system has been 

optimized for the best performance of the DMC-III machine during this installation. The user does not 

have to change the Windows setup. However, in case the system setup has been changed, the user 

should make sure that the system does not access the Internet. Additionally, the following functions 

must be disabled: 
 
1. Automatic Updates 



 
 
 
 
 
 
 
 
1. Right click ñMy Computerò and select ñPropertiesò 
2. Click ñAutomatic Updatesò tab. 
3. Uncheck ñKeep my computer updated.ò 
4. Click OK. 

 
2. Remote Assistance 
 

1. Right Click ñMy Computerò and select ñPropertiesò 
2. Click ñRemoteò tab. 
3. Uncheck "Allow Remote Assistance Invitationsò 
4. Click OK. 

 

1.7    Machine Power Off sequence  

Step 1:  Click the RESET button located on the lower left side of the screen. This will 

disable the machine and turn the RED light on, RDY led flashing 

Step 2:  Turn machine power off (make sure to do this before exiting the program) 

Step 3:  Exit from ACTMach3 software program 

Step 4:  Log off or shut down from Windows system 

 

1.8   Safety Rules for using CNC machine  

Any machine tool is potentially dangerous. Computer controlled machines are potentially more 

dangerous than manual ones. It is recommended that the user spends some time to play with the 

software before turning on the DMC-III power switch. We designed the machine to be very reliable 

and easy to operate, however, ACT accepts no responsibility for any damage or injury caused by 

improper use of the machine. It is your responsibility to ensure safety of operation. 

The following rules are recommended for safety: 

Wear safety glasses 
Make your workshop ñkid-proofò  

Keep work area clear 
Keep away from turning spindle and tools 
Make sure your program toolpath display is with in the machine boundary before running the 
program (see Display mode) 
Dry run your program before running the actual parts 

 

 



  

 

 

2. DMC-III CNC machining systems  
 

 
2.1 Parts of a machining system  

 

This chapter will introduce you to terminology used in the rest of 
this manual and allow you to understand the purpose of the 
different components in a numerically controlled milling system.  

 

The main parts of a system for a numerically controlled mill are shown in figure 1.1  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1 - Typical NC machining system  

The designer of a part generally uses a Computer Aided Design/Computer Aided  

Manufacturing (CAD/CAM) program or programs on a computer (1). The output of 

this program, a part program, is often called "G-code" and is transferred by a network 

or a USB memory stick (2) to the Machine Controller (3). The machine Controller is 

responsible for interpreting the part program to control the tool which will cut the 

work-piece to a designed part. The axes of the Machine (5) are moved by screws, 

racks or belts which are powered by servo motors or stepper motors. The signals from 

the Machine Controller are amplified by the Drives (4) so that they are powerful 

enough and suitably timed to operate the motors.  

The Machine Controller (3) can control starting and stopping of the spindle motor 

(and the motor speed), all axes motion, turn coolant on and off and will  check that a 

part program or Machine Operator (6) is not trying to move any axis beyond its limits.  

 

 

 

 



Because the commands of a G-code program can request complicated coordinated 

movements of the machine axes, the Machine Controller has to be able to perform a 

lot of calculations in "real-time" (e.g. cutting a helix requires a lot of trigonometric 

calculation). Historically this made it an expensive piece of equipment.  

2.2 How DMC-III fits  in  

 The DMC-III system provides completed functions of (3), (4) and (5) in Fig. 2.1. 

DMC-III system contains a PC and a milling machine. The CNC software package 

and the Windows system are installed in the PC. The CNC software developed by 

ACT is based on modification of the Mach3 program. ACT licensed Mach3 program 

and simplified it into one user friendly system. The PC and CNC controller built into 

the milling machine provide the combined functions of (3) and (4), as shown in Fig. 

2.1. The PC will perform part of function (3) with graphic display. The CNC 

controller performs the rest part of function (3) and the completed function (4). 

  3. CNC Software Overview   

The CNC software is modified by ACT using the Mach3 software platform.  We 

simplified the display and made it easy to use. The display screens look like most of 

the expensive large CNC machines. The following screen will be displayed when 

user opens the ACTMill  software installed in the PC. 

  3.1     Display Screens  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As you can see, most of the CNC operation functions are in this screen and you 

are ready to try out all of these functions. The black window in the screen will 

display the actual tool moving. The ñDisplay modeò will display the boundary of 

the machine. It will be much easier for the user to play with the software and see 

how the tool moves in the screen with the machine powered off.  

  



         
 
3.2.1 Types of object on screens  

You will see that the Program Run screen is made up of the following:  

­ Buttons (e.g. Reset, Stop Alt-S, etc.)  

­ DROs or Digital Readouts. Anything with a number displayed will be a 

DRO. The main ones are, of course, the current positions of the X, Y, Z, A, 

B & C axes.  

­ LEDs (in various sizes and shapes)  

­ G-code display window (with its own scroll bars)  

­ Toolpath display (blank square on your screen)  

There is one important type of control that is not on the Program Run screen:  

­ MDI (Manual Data Input) line  

Buttons and the MDI line are your inputs.  

DROs can be displays or can be used as inputs. The background color changes 

when you are inputting.  

The G-code window and Toolpath displays are informational. You can, 

however, manipulate both of them (e.g. scrolling the G-code window, 

zooming, rotating and panning the Toolpath display)  

The ACTMach3 is simplified into 4 screen buttons as shown in the Fig.3.3. 

They are Run Program Alt -1, MDI Alt -2, ToolPath Alt4 and Tool Offsets Alt-

5.   
 
 
 
 
 
 
 

Figure 3.3 - The screen selection buttons  

 

  3.2.2   Using buttons and short cuts  
On the standard screens most buttons have a keyboard hotkey. It is shown after the 

name on the button itself or in a label near it. Pressing the named key when the screen is 

displayed is the same as clicking the button with the mouse. You might like to try using 

the mouse and keyboard shortcuts to turn on and off the spindle, to turn on Flood 

coolant and to switch to the MDI screen. Notice that letters are sometimes combined 

with the Control or Alt keys. Although letters are shown as uppercase (for ease of 

reading) do not use the shift key when using the shortcuts.  

In a workshop it is convenient to minimize the times when you need to use a mouse. 

The arrow keys can be used to move the X and Y axes and page up and page down is 

used to move the Z axis up and down. It is noted that the left and right arrow keys 

logically move the tool to the left and right. The up and down arrow keys move the 

table forward and backward where the table moves in opposite direction of the arrow 

direction. It is because that the Y direction is defined as the tool moving direction. The 

tool moves relative to the table in the opposite direction.  

 
 
 
 
 



If a button does not appear on the current 

screen then its keyboard shortcut is not 

active.  

There are certain special keyboard 

shortcuts which are global across all 

screens. Chapter 5 shows how these are set 

up.  

 

  3.2.3   Data entry to DRO  
You can enter new data into any DRO by 

clicking on  it with the mouse, clicking its 

hotkey (where set) or by using the global 

hotkey to select DROs and moving to the one 

that you want with the arrow keys.  

Try entering a feed rate like 45.6 on the 

Program Run screen. You must press the 

Enter key to accept the new value or the Esc 

key to revert to the previous one. Backspace 

and Delete are not used when inputting to 

DROs.  

Caution: It is not always sensible to put your 

own data into a DRO. For example the 

display of your actual spindle speed is 

computed by Mach3. Any value you enter 

will be overwritten. You can put values into 

the axis DROs but you should not do it until 

you have read Chapter 7 in detail. This is not 

a way of moving the tool!  

Figure 3.4 - Jog controls  

3.3 Jogging  

You can move the tool relative to any 

place on 

(use Tab key to show and hide  

this)  

the table manually by using various types of Jogging. DMC-III moves the tool along the 

X and Z axes and the machine table moves along Y axis. We will use the words "move 

the tool" here for simplicity.  

The jogging controls are of a special ñfly-outò screen. This is shown and hidden by using 

the Tab key on the keyboard. Figure 3.4 gives a view of the fly-out. Pressing Tab key again 

will make the fly-out disappear. 

You can use the keyboard for jogging. The arrow keys are set by default to give you  

jogging on the X and Y axes and Pg Up/Pg Dn jogs the Z axis. You can re-configure 

these keys (see Chapter 5) to suit your own preferences. You can use the jogging keys on 

any screen with the Jog ON/OFF button on it.  

In figure 3.4 you will see that the Step LED is shown lit. The Jog Mode button toggles 

between Continuous and  Step modes: 

In Continuous mode the chosen axis will jog for as long as you hold the key down. The  

speed of jogging is set by the Slow Jog Percentage DRO. You can enter any value from  

0.1% to 100% to get whatever speed you want. The Up and Down screen buttons beside  

 

 



 

 

 

this DRO will alter its value in 5% steps. If you depress the Shift key then the jogging will 

occur at 100% speed whatever the override setting. This allows you to quickly jog to near 

your destination and the position accurately.  

In Step mode, each press of a jog key will move the axis by the distance indicated in the  

Step DRO. You can set this to whatever value you like. Movement will be at the current  

Feed rate. You can cycle through a list of predefined Step sizes with the Cycle Jog Step  

button.  

 



 

Overview of ACT Mach3  

Rotary encoders can be interfaced (via the parallel port input pins) to Mach3 as 

Manual Pulse Generators (MPGs). It is used to perform jogging by turning its knob 

when in MPG mode. The buttons marked Alt A, Alt B and Alt C cycle through the 

available axes for each of the three MPGs and the LEDs define which axis is currently 

selected for jogging.  

The other option for jogging is a joystick connected to the PC games port or USB. 

Mach3 will work with any Windows compatible "analog joystick" (so you could even 

control your X axis by a Ferrari steering wheel!). The appropriate Windows driver 

will be needed for the joystick device. The 'stick is enabled by the Joystick button and, 

for safety, must be in the central position when it is enabled.  

If you have a joystick with throttle control, then this can be configured either to 

control the jog override speed or the control the feed rate override (see Chapter 5). 

Such a joystick is a cheap way of providing very flexible manual control of your 

machine tool. In addition, you can use multiple joysticks (strictly Axes on Human 

Interface Devices) by installing manufacturer's profiler software or, even better, the 

KeyGrabber utility supplied with Mach.  

Now would be a good time to try all the jogging options on your system. Don't forget 

that there are keyboard shortcuts for the buttons, so why not identify them and try 

them. You should soon find a way of working that feels comfortable.  

3.4 Manual Data I nput (MDI) and teaching  
 

  3.4.1   MDI 
Use the mouse or keyboard shortcut to display the MDI (Manual Data Input) screen.  

This has a single line for data entry. You can click on it to select it or use press Enter 

which will  automatically select it.  

You can type any valid line  

that could appear in a part  

program and it will be executed  

when you press Enter. You can  

discard the line by pressing  

Esc. The Backspace key can be  

used for correcting mistakes in  
Figure 3.4 - MDI data being typed  

typing. 

If you know some G-code commands then you could try them out. If you are not familiar with 

the G code, you can try the following:  

G00 X1.6 Y2.3   

Which will move the tool to coordinates X = 1.6 units and Y = 2.3 units. (it is G zero 

not G letter O). You will see the axis DROs move to the new coordinates.  

Try several different commands (or G00 to different places). If you use the up or 

down arrow keys during the MDI line, the screen will scrolls backward and forward 

through the history of commands you have entered. This makes it easier to repeat a 

command without having to re-type it. When you select the MDI line you will notice 

a fly-out box providing you a preview of the remembered text.  

 

 



 

 

A MDI line (or a block of G-code) can have several commands on it, and they will be 

executed in the "sensible" order as defined in Chapter 10. It is not necessarily from left 

to right. For example setting a feed rate by G-code such as F2.5 will take effect before 

any feed speed movements even if the F2.5 appears in the middle or even at the end of 

the line (block). If you are in doubt about the order to be executed in each line, try to 

type several separate MDI command lines. 

 

3.4.2 Teaching  
Mach3 can remember a sequence of lines that you enter using MDI and write them to a 

file. This can then be run again and again as a G-code program. 
 




