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  Installation

Installation:

CAUTION: DO NOT USE THIS SOFTWARE ON A COMPUTER CONNECTED TO A MACHINE UNLESS THERE IS AN EMERGENCY STOP READILY AVAILABLE WHICH WILL INDEPENDENTLY STOP THE MACHINE.

Software features to abort moves from the keyboard and limit switch inputs cannot be relied upon in emergency situation and are provided as conveniences only!
Requirements:

CNC Controller requires a PC compatible computer with Pentium 133mhz or faster processor, and a hard drive. A Pentium 166mhz is recommended. Make sure your turbo button is on. Slower computers or turbo off will result in abnormal acceleration and other problems.

CNC Controller must be run from MSDOS. You can run CNC Controller on a Windows 95/98 machine, but you must first go to start->shutdown and select shutdown and restart in MSDOS mode. Alternatively you can edit the MSDOS.SYS file found on the root of the C: drive, changing the line BOOTGUI=1 to BOOTGUI=0. This will make your PC start up directly into MSDOS mode afterwards you can start Windows by simply typing “win”.

Software Installation:

Insert the CNC Controller diskette into the floppy drive and type a:\install. The install routine will create the directory C:\CNC if it does not exist and copy the necessary files into it. If there is a previous installation of CNC controller the file cnc2.exe will be overwritten, and the CNC2.INI file will be replaced only if it is not already present in the installation directory. 

Plug the software key into one of the printer ports of the computer. Connect the cables from your motor driver to the ports you use. One cable may be connected through the software key. The software will only run in demo mode without the key. 

Some Terminate and Stay Resident Programs (TSR’s) may interfere with program operation. Specifically other software indexers and print spoolers should not be loaded while using CNC Controller. Check your config.sys file and remove or “rem” any print spoolers or indexer TSR’s.

Run the program by changing to the C:\CNC directory and then typing CNC2.
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System Configuration:
CNC2.INI is read on program startup. The default file is setup to work with minimal change for normal installations. To change configuration use a text editor to edit CNC2.INI. If the CNC2.INI is changed while CNC Controller is running you must restart the program to activate your changes.

CAUTION!!

Make sure you have some idea of what you are doing before changing CNC2.INI. All input and output is controlled by these settings. Improper settings will cause limit switches to not work, wrong axis movement in the wrong directions, and / or other bad and potentially dangerous or damaging incorrect operation.

Please call for help instead of experimenting if you are not very familiar with motion control concepts and computer configuration. 

Use a text editor (such as EDIT.COM or NOTEPAD.EXE) to edit CNC2.INI. Change values for parameters as specified below. CNC2.INI is read every time the program is started. Make sure the file gets saved as ASCII text (without formatting).

CNC2.INI Settings:

Many CNC2.INI settings are similar except for the axis specifier, the port number, etc. In this case the reference below will specify the parameter to be changed in <>. For example:

Enab = c<#>
Would be typed as enab = c1, enab = c2, etc.

Port Settings:

Portinit = <#, *>
# is the hexadecimal memory address of the port. * is the value to which you wish to initialize the port.

Portin = <#, *>
# is the number of the port, can be 0-7. * is the hexadecimal memory address to the port.

Portout = <#, *>
# is the number of the port, can be 0-7. * is the hexadecimal memory address to the port.

Axis Settings: 
Axis = <#>
Set number of axis from 2 to 6 (Level 1 is limited to 4 axis)

Stepdiv = <#>
Pulse accuracy – use 4 for 486 and Pentiums – 2 or 0 for slower machines.

Axischar = <###>
# is desired alpha axis label. Example: axischar = XYZ
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Axisspec = p<#>s<#>d<#>r<#>a<#> o<#>e<#>t<#><k#>
NOTE: if p#s#d# are used then c# must NOT be used.                              C# = specifies a channel number for the axis.                                               *c1 is equivalent to p0s0d1                                                                          *c2 is equivalent to p0s4d5                                                                            *c3 is equivalent to p1s0d1                                                                             *c4 is equivalent to p1s4d5                                                                             *c5 is equivalent to p2s0d1                                                                             *c6 is equivalent to p2s4d5                                                                             NOTE: if c# is used then p#s#d# must NOT be used.                                    P# is port number.                                                                                           S# is the bit for the step signal, can be 0-7.

D# is the bit for the direction signal, can be 0-7.

R# is the actual resolution in steps per unit.

A# is the actual acceleration in units per minute per second.

O# changes motor direction, can be 0 or 1.

E# sets the step signal for negative edge triggered drives, can be 0 or 1.

T# sets the type of axis. Following is a list of the t# settings and which axis types they represent.

*1 is first horizontal.

*2 is second horizontal.

*3 is vertical.

K# sets the keyboard keys which will control jog and transit moves for the axis. Following is a list of the k# settings and which keys they represent.

*1 is left and right arrows, with scroll lock off.

*2 is up and down arrows, with scroll lock off.

*3 is page up and page down, with scroll lock off.

*4 is home and end, with scroll lock off.

*5 is insert and delete, with scroll lock off.

*6 is left and right arrows, with scroll lock on.

*7 is up and down arrows, with scroll lock on.

*8 is page up and page down, with scroll lock on.

*9 is home and end, with scroll lock on.

*10 is insert and delete, with scroll lock on.

Axisvel = r<#>f<#>
R# sets the rapid or G0 velocity for the axis.

F# sets the feed of G1 velocity for the axis.

Vgroup = <###>
#’s are the desired alpha axis labels to group velocity.

Example: vgroup = XY, makes feed rates for the X and Y axis the same.

Atc1 = h<#>o<#>z<#>
H# is the height at which the tool is unloaded.                                          O# is the offset to the tool sensor.                                                                Z# is height of the bottom of the tool changing spindle.

Atc2 = h<#>o<#>z<#>
H# is the height at which the tool is unloaded.                                               O# is the offset to the tool sensor.                                                              Z# is height of the bottom of the tool changing spindle.
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Axislo:

Is used if the channel specs are not used in the preceding Axisspec or if the low limit switch is non-standard for channel specs. Axislo is not needed if standard channel specs are used in preceding Axisspec line.

Axislo = p<#>b<#>o<#>
P# is the input port for limit switch, can be 0-3.                                              B# is the bit on the port used with the switch, can be 0-7.                            O# sets the polarity, can be 0 or 1, leave # blank for opposite polarity.

Axishi:

Is used if the channel specs are not used in the preceding Axisspec or of the high limit switch is non-standard for channel specs. Axishi is not needed if standard channel specs are used in preceding Axisspec line.

Axishi = p<#>b<#>o<#>
P# is the input port for limit switch, can be 0-3.                                              B# is the bit on the port used with the switch, can be 0-7.                             O# sets the polarity, can be 0 or 1, leave # blank for opposite polarity.

Limit Switches:

The default channel settings will normally provide proper interfacing with the machine’s limit switches. Before attempting to move the machine verify that all limit switches are functioning properly.

Limit switch status is displayed in the position window using a triangular indicator to the left or right of the axis label. The indicator to the left of the axis label shows low limit status for that axis, the indicator to the right of the label shows high limit status. If the indicator is present then the limit switch is closed, otherwise it is open. 

First toggle your limit switches by hand. Verify that the appropriate limit display toggles. If it does not toggle then you need to adjust CNC2.INI. See the CNC2.INI reference section of the manual if the default settings are incorrect for your machine.

It is recommended that you verify limit switch operation at the beginning of each operating session.

Do not attempt movement until the limit switches and displays toggle correctly. Once the limits are working try a small move. If nothing moves, wrong axis moves, or movement is in the wrong direction then adjust CNC2.INI.

Perhaps the easiest way to do preliminary testing of movement is with the Jog mode. Select Jog .1”, and select the KEYBOARD option under the OPTIONS menu. Use the LEFT and RIGHT arrow keys to move X, the UP and DOWN arrows to move Y, the PAGEUP and PAGEDOWN keys to move Z and U, and the HOME and END keys to move W and V. The SCROLL LOCK key toggles between ZW and UV. If the SCROLL LOCK light is off Z or W will move. If the light is on U or V will move. Make certain that each axis moves in the proper direction. If it moves the wrong way the limit switch will not stop the motion in the event the limit is hit, possibly resulting in damage to the machine.
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Auxout:

Is used to specify an auxiliary input.

Auxout =

c<#>p<#>b<#>o<#>
C# is the channel number, can be 1-32. Channel numbers should not be skipped.                                                                                                        P# is the port number and refers to as port specified in a portin spec.        B# is the bit number, can be 0-7.                                                                    O# changes the input polarity, can be 0 or 1. 

Auxin:

Is used to specify an auxiliary input. 

Auxin = c<#>p<#>b<#>o<#>d<#>
C# is the channel number, can be 1-32. Channel number should not be skipped.

P# is the port number and refers to a port specified in a portin spec.

B# is the bit number, can be 0-7.

O# changes the input polarity, can be 0 or 1.

D# specifies debounce. When the input is a switch, debounce should be used. D100 is a typical value.

Signal:

Is used to setup control pushbuttons. First setup an auxin line for the input. Then specify signal as follow to use the input channel as a control signal. 

Signal = c<#>t<#>
C# specifies the input channel to be used for the signal.

T# specifies the signal type.

     *t101 Pause/Continue

     *t102 Pause

     *t103 Continue

     *t110 Start Cycle

Enable:

Is used to setup emergency stops. First setup an auxin line for input. Then specify the enable as follows to use the input channel as an enable switch. 

Enab = c<#>
C# specifies the input channel to be used for the enable.

Abort Cushions: 

Lim_step = <#>
# is the number of steps to compress limits after switch hit.

Esc_step = <#>
# is the number of steps to move after the ESC key is pressed.

Some machines may be damaged if stopped suddenly at higher speeds. Abort cushions provide a method of decelerating quickly but not instantly when a limit is hit or the escape button is pressed.
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Lim_step specifies the number of steps to continue after a limit is hit. This number must be calculated from the distance your switches may be compressed without damage and the lowest axis resolution of your machine. 

For instance if your X and Y resolution are 1018.592, your Z and W resolution are 2000 and your limit switches may be compressed .1” then you would set lim_step as follows:

Lim_step = 1018.592*.1=100 steps

Esc_step may be set to any value that results in a quick stop without moving to far. 200 is suggested.  

G28 Settings: 

G28move = x<#>y<#>z<#>w<#>
Specifies the distance to move from each limit switch while homing.

G28altmove = x<#>y<#>z<#>w<#>
Used to square a machine with two motors on the gantry.

G28coord = x<#>y<#>z<#>w<#>
Specifies a position after a G28, not used if all positions are zero.

Soft Limits: 

Lolim = x<#>y<#>z<#>w<#>
X# is the low soft limit value for X.

Y# is the low soft limit value for Y.

Z# is the low soft limit value for Z.

W# is the low soft limit value for W.

Hilim = x<#>y<#>z<#>w<#>
X# is the high soft limit value for X.

Y# is the high soft limit value for Y.

Z# is the high soft limit value for Z.

W# is the high soft limit value for W.

Lobound = x<#>y<#>z<#>w<#>
X# is the low boundary value for X.

Y# is the low boundary value for Y.

Z# is the low boundary value for Z.

W# is the low boundary value for W.

Hibound = x<#>y<#>z<#>w<#>
X# is the high boundary value for X.

Y# is the high boundary value for Y.

Z# is the high boundary value for Z.

W# is the high boundary value for W.

Softlim = <#>
# can be one of the following. 0 = disable 1 = enable soft limit checking.

Boundary = <#>
# can be one of the following. 0 = disable 1 = enable boundary checking.

Autosim = <#>
# can be one of the following. 0 = disable 1 = enable auto simulate.
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Arc Settings: 

Arc_err = <#>
# is the value (in inches) of allowable errors in arc specifications.

Default value is .01. If you get radius errors from your files increase in .002 steps. If errors persist using larger values then the problem is probably in your program. 

Arc Radius errors indicate that the distance from the start point to the center point is not the same as the distance from the end point to the center point. 

Arc_min = <#>
# is the value (in inches) for the smallest arc radius to be cut as an arc. Arcs with radius smaller than this value will be cut as a G1 move. Default value is .002.

Arc_tol = <#>
# is the value (in steps) for full circle. If the distance from the start point to the end point (in steps) is less than arc_tol then a full circle will be cut. Default value is 3 steps.

Arcfeed = <#>
# can be 0 for Auto Mode or the velocity desired.

Arc_feed_lock = <#>
# can be one of the following values. 0,1, or 2 as above.

Arc Feed rates may be set to Automatic Mode or set to an initial rate. In Automatic Mode arcs are run at the current XY feed velocity unless the radius is too small to support that velocity, in which case the maximum arc velocity is calculated based on the acceleration settings for the X and Y axises. Arc Feed rate may also be locked as above. Smoothest motion is usually obtained using Auto mode.

Workspace: 

G55 = x<#>y<#>
X# is the distance from Z head to W head along the X axis.

Y# is the distance from Z head to W head along the Y axis.

G56 = x<#>y<#>
X# is the distance from Z head to U head along the X axis.

Y# is the distance from Z head to U head along the Y axis.

G57 = x<#>y<#>
X# is the distance from Z head to V head along the X axis.

Y# is the distance from Z head to V head along the Y axis.

Retract = <z><w><u><v>
Specify axis’ that should be retracted.

KeyPad Settings: 

Keypad = c<#>b<#>
C# is the number of the com port used with the keypad.

B# is the baud rate used with the specified port. Should be 9600.

Working Directory: 

Dir = c:\cnc
Specifies the directory from which the program will be run.

File Types: 

Path = *.tap; *.nc
Specifies file extensions that are recognized by CNC Controller as job files.
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SCRN.INI Settings:

NOTE: See the ASCII Character Table in the appendix for hex character codes.

Labels:

Label = x# y# I”text”
X# is the horizontal position of the label text in the display window.

Y# is the vertical position of the label text in the display window.

I”text” is the text that you would like to use for a label.

Example:

label = x0 y1 I”AuxIns:”

Auxins: 

Auxin =  c# a# b# d# e# x# y#
C# is the channel number of the auxin that you want to display.

A# is the hex decimal of the ASCII character you want to display, when the input is on.

B# is the hex decimal of the ASCII character you want to display, when the input is off.

D# is the hex decimal of the color that you want the on character to be displayed in.

E# is the hex decimal of the color that you want the off character to be displayed in.

X# is the horizontal position of this indicator in the display window.

Y# is the vertical position of this indicator in the display window.

Example:

auxin = c11 a30 b31 d10 e14 x10 y1

Auxouts: 

Auxout = c# a# b# d# e# x# y#
C# is the channel number of the auxout that you want to display.

A# is the hex decimal of the ASCII character you want to display, when the output is on.

B# is the hex decimal of the ASCII character you want to display, when the output is off.

D# is the hex decimal of the color that you want the on character to be displayed in.

E# is the hex decimal of the color that you want the off character to be displayed in.

X# is the horizontal position of this indicator in the display window.

Y# is the vertical position of this indicator in the display window.

Example:
   
auxout = c2 a30 b31 d10 e14 x10 y2
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Program Operation:

CNC Controller has advanced features to provide the smoothest possible cuts. G-Code input is constantly buffered to ‘vector match’ moves. This means it only slows down when it needs to and then only as much as needed to stay within the acceleration parameters programmed. CNC Controller also does incremental acceleration through arcs and matches arc tangential velocities with straight moves to provide smooth arc moves. The result of these features is simply smoother cuts and less need for finish operations. 

CNC Controller has a user-friendly interface that lets you take control of your machine providing features previously only found on custom industrial controllers.

Run the program by changing to the installation directory and entering “CNC2”. Program options may be selected from the pull down menu using the mouse, alt + menukey, or function keys while the machine is stopped.

When the machine is moving only the ESC and SPACE keys are active.

Settings: 
Soft Limits
Toggle Soft Limit Checking.

Boundaries 
Toggle Boundary Checking.

Default Limits
Set Boundaries To CNC2.INI Default Values.

Keyboard
Toggle Keyboard Jog and Transit Control.

Other Keys: 
TAB
List Command History.

ENTER
Open File Finder.

Keys Active While Running: 
ESC
Aborts current move when running. NOT A SUBSTITUTE FOR EMERGENCY STOP! When ESC is pressed when the machine is moving it is likely that the displayed position will no longer be precisely accurate since stepper motors will miss steps if not decelerated properly. The machine should be homed again before proceeding.

SPACE
Toggles Pause Mode when running. Press ENTER to continue. Go to Pause Mode before aborting with ESC to avoid stalling stepper motors and to keep from jolting the machine.

Homeing the Machine:

When CNC Controller is started the display is set to the last known position. If the machine has been moved manually or has drifted while powered down this position will not be accurate. The G28 command must be used to home the machine. G28 moves the WZ motors up to the hi limits, then moves the XY motors to their low limits. The heads are then moved away from the limits by the values specified in CNC2.INI and each axis is set to zero. This position is Machine Zero.
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It is important to use G28 to set Machine Zero since many CNC Controller features are calculated from this position. Soft Limits and Boundaries cannot be used if Machine Zero is not properly set.

G28 will search for the limits at 50” per minute. The lim_step setting in CNC2.INI can help minimize the impact to the machine when stopping at the limit switches.

G28 can also be used to home only specified axis. (ie. G28Z homes only the Z axis)

Normal machine operation using CNC Controller would be to:

Start the program.

Enter G28. Press ENTER.





(Machine Goes Home)

Enter Name of Part Program To Be Cut. Press ENTER.


(Job File Runs)

Coordinate System:

The Machine Zero (MZ) set by homeing the machine becomes the anchor point for all positions specified in subsequent G Code commands.

The position display box displays the current axis coordinates and the axis coordinate modes. The axis coordinate mode is displayed to the right of the axis position. 

<blank>
MZ Coordinates
Values are relative to MZ

· 
G92 Coordinates 
Values are relative to LZ specified by G92

· 
G55, G56, G57 Coords for XY
XY values are offset for W, U, or V head


G43 Coords for WZUV
WZUV values are offset for M37 values

· 
G92 and G55, G56, G57, G43
Values are offset for both

The coordinate modes show how the axis values in a given G Code command will be interpreted.

G Code commands specify coordinates that specify either distances to be moved or positions to be moved to.

G91 Mode:

G91 mode is called relative or incremental mode. In G91 mode values specify distances. For instance if the X position is currently 20 and G0 X8 is specified the machine would move +8 inches in X to X28.

A G Code program written in G91 mode may be run from any position. Since the moves are relative, the starting position does not matter, the program will run properly from any starting position. However to get the proper results the machine must be set to the proper position in relation to the workpiece before the piece is run.

The axis coordinate status does not have any effect on how the program runs. It does however effect the coordinate display while the program runs.
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G90 Mode:

G90 mode is called absolute mode. In G90 mode values specify positions. If the X position is 20 and G0 X8 is specifies the machine would move –12 inches in X to X8.

In G90 mode the situation is different. The initial position of the machine will not affect where the part runs since the first move will go to the absolute position specified on the table. Instead of setting the machine position properly before running, as for the G91 program, the machine coordinates must be set properly before running a G90 program.

The G92 commands are used to change the coordinate system so that any position may be temporarily made to be Local Zero (LZ). 

Most G90 programs are written relative to a starting position of X0Y0 with Z0W0 being either the bottom or top of the workpiece. All that is necessary to run the program is to insure that the current LZ is set to match the program before running. There are several ways to do this.

The machine maybe positioned to the proper position and the G92 command used to set the proper coordinates for running.

Example:

The workpiece if fixtured at X20Y20, is 1” thick and Z0 in the part file refers to the

top of the workpiece:



G90

Commands in G90 Mode




G92

Turn off any current G92’s




G0Z2

Set Z 2” above the table –1” above the workpiece




G0X20Y20
Go to corner of workpiece




G92X0Y0Z1
Set this position to be 1” above LZ

The coordinate display shows    
X 0.000   

Y 0.000         

Z 1.000


Alternately LZ may be set by shifting MZ the desired amount using G92.1 Using G92.1 it is not necessary to move to the workpiece first.

Example:

G90


Commands in G90 Mode




G92.1X20Y20Z1
Move LZ 20” in XY and 1” above the table







The coordinate display shows the current position relative

to the workpiece.

When writing a G Code program there must always be a starting point. Typically it would be the lower left corner (in XY) of the piece to be machined and either the upper or lower surface of the workpiece or a position a known distance above the workpiece (ZW). In a G91 mode program this point does not need to be given a coordinate value. In G90 mode this point is assigned a coordinate value (usually 0,0,0) and all positions are specified relative to this starting point.

When running the program the machine is positioned to this starting point and G92 is used to set this position to the start position for the program. Alternately G92.1 may be used to shift MZ.
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Workspace:

G54 G55 G56 and G57 are used to shift the XY position so that the Z, W, U, or V heads may be used to cut a given part. The distance from the Z head to each of the other heads must be measured and set in CNC2.INI before using the workspace commands.

Example:

The X distance from the Z head to the W head in X is +7.3” and there is no

difference in Y.

Enter G55=X7.3Y0 in CNC2.INI

Commanding G55 will then move X –7.3” resulting in the W head being at the same position as the Z head before the G55 command was given.

The G56 and G57 commands function in the same fashion for machines with more than 2 heads.

Head Swap:

L12 provide a means of cutting with a head not specified within a program and of using multiple heads simultaneously.

Example:

L12WZ moves Z whenever W is specified and moves W whenever Z is specified.




L12ZZ moves Z and W together whenever Z is specified.




L12 alone or L12ZW sets normal operation.

Tool Length Offset:

M37 is used to measure tool length and set ZWUV workspace.

By using M37 it is not necessary to measure tool length for every workpiece thickness change. Using M37 in combination with Soft Limits and Boundaries also provides a means of protecting the table from being routed accidentally. After M37 is set G28 will set the ZW coordinates to the actual position of the tool tip above the table.

Example:

Move the Z head tool tip to the table.




Command M37 Z0.

M37 turns on the G43 mode, indicating that tool length offsets are active. Tool length offsets can be disabled using G49 and re-enabled with G43 without re-measuring.

Soft Limits and Boundaries:

Soft Limits are used to keep programs and command from moving into the limit switches. Values must be set in CNC2.INI before using. 
Lolim = X#Y#
Distance from MZ to XY low limit switches less .1”

Hilim = X#Y#Z#W#
Distance from MZ to XYZW high limit switches less .1”

ZW low limits should not be specified since desired positions vary with tool length. 
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Lobound = X#Y#Z#W#
Distance from MZ to XY table edge and top

Hibound = X#Y#
Distance from MZ to XY table edge

ZW high boundaries should not be specified since desired positions vary with tool length.

Soft Limits check absolute positions command against the limit switch positions. If a position is commanded that would result in a limit switch being hit a limit error will be displayed and the move will not be run.

Boundaries check workspace positions. In G54 mode the Z head will not be allowed to leave the table. In G55 mode the Z head might move off the table but the W head will be kept on the table.

ZW low boundary checking is available if M37 is used. Use M37 to set Z0W0 to the table top. Set ZW hi limits and low boundaries are then both set to 0. This allows movement between the limits and the table.

Limits and Boundaries may be enabled or disabled in the Settings Menu and in CNC2.INI using softlim=0 or 1 and boundary=0 or 1.

Repeat Command:
The command or file name history may be viewed by pushing the TAB key.

To repeat a command from the history list select the desired command or file name using the mouse, and then click OK.

Keypad:

CNC Controller Level 4 and above includes a keypad to allow transit and jog of the machine from up to 20 feet from the computer. Plug the keypad into the COM2: port on your computer or change settings in CNC2.INI to select another available COM port.
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Command Reference:

Parameters in [Brackets] are optional.

Values: 

XYZWIJ
Axis Specification             [X#] [Y#] [Z#] etc.
Axis values are specified with a decimal point. A value with no decimal is read as an integer value. No value is equivalent to specifying 0.

Example:


XYZ is equivalent to X0Y0Z0. 

F
Feed Velocity

F#
Velocity is stored separately for Linear XY, Linear ZW. Arc’s Rapid and Feed Velocity is stored separately for Linear Moves. Independent velocities are stored based on the F# command. Velocity is specified in inches per minute.

Example:


F60 set XY Feed Velocity to 60.





G1 X F60 sets XY Feed Velocity to 60.

G0 X1 Y1 Z1 F60 set XY and ZW Rapid Velocity to 60.

G2 X2 F60 sets are feed rate to 60.

Specifying F# alone on a line sets XY Feed Velocity.

[ ]
Comment
Used to add comments to programs. A closing bracket is optional.

Example:


[This is a comment]

{ }
Braces
Used to substitute axis or parameter values in a line of G-Code. Internally defined variables as well as constant numbers can be used within the braces. Following is a list of internally defined variables and what they represent. 

TP1 =
Tool number, tool changer 1.

TP2 =
Tool number, tool changer 2.

TN1 =
Tool number 1+ 10.

TN2 =
Tool number 2 + 20.

TS1 =
Tool number 1 + tool changer 1 offset.

TS2 = 
Tool number 2 + tool changer 2 offset.
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TH1 = 
Tool height for tool changer 1.

TH2 =
Tool height for tool changer 2.

TM1 =
Height of a tool length measure switch. Set using M37.1.

TMX =
X position of a tool length measure switch.

TMY = 
Y position of a tool length measure switch.

TMD = 
Rapid move distance for auto tool measure.

TMF =
Feed rate for auto tool measure.

Addition variables can be defined in the CNC.MAC file. Defined variables and constant can be used together with simple math operators. ( * ) multiplication, ( / ) division, ( + ) addition, or ( - ) subtraction.

Example:


G0Z{TH1+2} 





Moves Z to tool height 1, plus

G Codes: 
G0
Rapid Move                               

G0 [X#] [Y#] [Z#] [W#]      
Moves to the position specified at Rapid velocity. G0 is modal. After G0 is executed lines with no G-Code command are executed as a G0.

Example:


X1Y1 is equivalent to G0 X1Y1 if mode is G0 

G1
Feed Move

G1 [X#] [Y#] [Z#] [W#]
Moves to the position specified at Feed velocity. G1 is modal. After a G1 is executed lines with no G-Code command are executed as a G1.

Example:


X1Y1 is equivalent to G1 X1Y1 if mode is G1
G2
Clockwise Arc

G2 [X#] [Y#] [I#] [J#] [Z#] [W#]
Moves to the position specified at Feed velocity. I is the X distance to the center point. J is the Y distance to the center point. If no XY move is specified a full circle is cut. If no I or J is specified previous I J values are kept. Helical Interpolation is supported in Level 2+ Only.
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G3
Counter Clockwise Arc

G3 [X#] [Y#] [I#] [J#] [Z#] [W#]
Moves to the position specified at Feed velocity. I is the X distance to the center point. J is the Y distance to the center point. If no XY move is specified a full circle is cut. If no I or J is specified previous I J values are kept Helical Interpolation is supported in Level 2+ Only.

G4 
Dwell

G4 [X#]
Stops movement for the time specified by the X value. There is no limit to delay time. If no time is specified then the machine will be stopped until the operator pushes ENTER. Place a comment after the dwell to prompt the operator.

Example:


G4 [Ready To Start Section 2]





Never use Dwell to stop the machine while changing parts!





Instead program a single part and use the TAB key at the Program prompt. 



This will repeat the last part cut.

G9
Smoothing

G9 [S#]
Enables vector smoothing. S is smoothing factor 1 being no smoothing. Highest smoothing factor is machine dependent, stepper machines typically S5, servo machines typically S10. Too high a factor can result in missed steps or motor stalls.

Smoothing can also be set in the CNC2.INI file using G09=S#

G28
Return to machine zero

G28 [X] [Y] [Z] [W]
Moves specified Axis’s to Low Limit for XY- Hi Limit for ZW. Moves specified Axis’s to CNC2.INI specs from limits. Sets all Axis positions to 0.

All Axis’s are moved if none are specified.

G31
Stop file parsing

G31
Used with the M28 command to measure machine position after touching a limit switch.

Example:


L91 G1 Z-10 F20 M28 G31 M37 Z1
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G43
Tool Length Offset On

G43 [Z] [W] [U] [V]

G43 [Axis]H#
Sets tool length offsets to the values set by the last M37 command. G43 alone turns all offsets on.

G43 may also specify an H register to load a previously loaded tool length.

G49
Tool Length Offset Off

G49 [Z] [W] [U] [V]
Cancels tool length offsets.

G49 alone turns all offsets off.

G54 
G54 Workspace
Select the Z head. If G54 is commanded from G55, G56, or G57 mode, the Z head will be moved to the current XY position.

G55
G55 Workspace
Select the W head. If G55 is commanded from G54, G56, or G57 mode, the W head will be moved to the current XY position.

G56
G56 Workspace 
Select the U head. If G56 is commanded from G54, G55, or G57 mode, the U head will be moved to the current XY position.

G57
G57 Workspace
Select the V head. If G57 is commanded from G54, G55, or G56 mode, the V head will be moved to the current XY position.

G81
Drill Cycle

G81 [X#] [Y#] [Z#] [W#]
Moves to XY specified at Rapid velocity. Moves to ZW specified at Feed velocity.

Moves to original ZW at Rapid velocity.

G90
Absolute Mode

G90
Can be specified with other G-Codes on any line. XYZW values from the current line forward are read as absolute coordinates.

IJ values are always relative to the current XY positions, regardless of G90/G91 mode.

G91
Relative Mode

G91
Can be specified with other G-Codes on any line. XYZW values from the current line forward are read as relative movements from the current position.

G92 
Set Local Coordinates

G92 [X#] [Y#] [Z#] [W#]
Used to specify a new coordinate system for running absolute mode programs.

Use G92 alone to restore the Machine Coordinates. G92 X0 Y0 Z0 W0 sets the current position to zero. G92 then restores Machine Coordinate values.
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G92.1
Shift MZ Coordinates

G92.1 [X#] [Y#] [Z#] [W#]
Similar to G92 except that the coordinate system produced shifts Machine Zero by the amount specified. This is useful since a given local coordinate system can be set without positioning the head to a certain position first. G92 X10 Y10 sets the absolute position X10 Y10 to X0 Y0 in local coordinates.

G92.1 may also be used to restore a single axis to absolute coordinates. G92.1 X0 leaves YZW local coordinates but sets X back to absolute coordinates.

G92.2
Shift LZ Coordinates

G92.2 [X#] [Y#] [Z#] [W#]
Similar to G92.1 except that the coordinate system shift is added to the current Local Coordinates instead of replacing them. This is useful for ‘jogging’ a local position. If the Z head has been set for running a G90 mode file but then needs to set to a cut .010” deeper G92.2Z.01 will accomplish this with a single command. Can be useful as a macro assigned to F9-F12.

L Codes:

L0                                     L1                                              
Ignored

Ignored
Ignored commands are not executed but not flagged as errors.

L3
Set Home Position

L3 [X] [Y] [Z] [W]
Stores current position of each axis specified. Values specified are ignored.

L4
Return To Home

L4 [X] [Y] [Z] [W]
Moves each axis specified to the last M3 position stored. Values specified are ignored.

L6
Set Acceleration

L6 [X#] [Y#] [Z#] [W#]
Set axis accelerations to values specified in min/sec/sec. Accelerations are preset in CNC2.INI and may be changed using L1.

L7 
Set Arc Feed Rate

L7 [X#]
Set arc feed rate to value specified by X. Set to 0 for Auto Arc Feed Mode.
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L10
Cut Array

L10 [R#] [C#] [X#] [Y#]
Sets up array cutting. Repeats all code following until the end of the file or another L10 is reached. Code following L10 is run until end of file or another L10. Program pointer is moved back to initial L10.

The head is moved to the next column or row specified by XY at rapid velocity. Cycle repeats until all array points have been cut. L10 specified without RCXY values can be used to end an array cut. Lines that follow will not be repeated.

L11
Set Axis Mapping

L11 [X] [Y] [Z] [W]
Allows re-mapping of axis inputs. Specify the axis’s that should receive the input from XYZW in that order. Specify L11 alone to return to normal parsing.

Example:


L11 XYWZ swaps the W and Z axis.





L11 XYZZ move Z and W together.

L12
Set Axis Mapping 

L12 [X] [Y] [Z] [W]
Allows re-mapping of axis inputs. Specify the axis’s that should receive the input from ZW in that order. This command works like L11 except that the XY inputs are skipped. Specify L12 alone to return to normal parsing.

Example:


L12 WZ swaps the W and Z axis.





L12 ZZ move Z and W together.

L13                                  L14                                   L15                                  L16
Ignored

L20
Disable Soft Limits

L20
Disable Soft Limit and Boundary Checking. Soft Limits and Boundaries are used to define a cutting area, which is checked during parsing of a file or command.

This effectively keeps the machine from moving out of a defined area. L20 disables Soft Limit and Boundary checking.
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L21 
Enable Soft Limits 

L21 [X1, X2]
Enable Soft Limit and Boundary Checking. L21 X1 enables Boundaries only. L21 X2 enables Soft Limits only.

L21 alone enable both.

L22 
Set Lo Boundaries 

L22 [X#] [Y#] [Z#] [W#]
Set Lo Boundaries to values specified. If no values are given then all Lo Boundaries are set to CNC2.INI defaults.

L23
Set Hi Boundaries

L23 [X#] [Y#] [Z#] [W#]
Set Hi Boundaries to values specified. If no values are given then all Hi Boundaries are set to CNC2.INI defaults.

L28 
Set Position

L28 [X#] [Y#] [Z#] [W#]
Set Machine Coordinates. Machine Coordinates specify the fixed machine zero point for your machine. L28 is normally used only to write a custom homing program. L28 does not move the machine, but sets the current position to the values specified. Use G92 to set a local coordinate system for running absolute mode programs from any table position.

L90
One Time Absolute
L90 is used in a command to specify G90 coordinates on one line without changing program mode to G90.

L91 
One Time Relative
L91 is used in a command to specify G91 coordinates on one line without changing program mode to G91.

L92
Cancel G92 Restore

L92
The current G92 Local Coordinate system is saved every time a program is started or a sub-program is called using M98. When the program is finished the original G92 Local Coordinate system is restored. This is not desirable if the program is being used to preset a system configuration for other programs. L92 causes the normal G92 Coordinate restore to be skipped after the program containing the L92 is finished. 

L100
Toggle G00/G01
Useful as a macro for F9-F11.

L101
Toggle G90/G91 
Useful as a macro for F9-F11.

L110
Tool Change

L110 [T#]
Sets current tool number for machines with an automatic tool changer. The tool number is available as {TP1} in subsequent commands.
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L111
Test Tool Number

L111 [T#]
Run next line if tool number is equal to T#

L112
Test Tool Number

L112 [T#]
Skip next line if tool number is equal to T#

L120
Tool Change

L120 [T#]
Sets current tool number for machines with an automatic tool changer. The tool number is available as {TP2} in subsequent commands.

L210
Low Alt Limits On

L210 [X] [Y] [Z] [W]
Turns alternate low limits on for the specified axis.

L211
Low Alt Limits Off 

L211 [X] [Y] [Z] [W]
Turns alternate low limits off for the specified axis.

L212
All Standard Alt Limits On

L212 
Turns all standard alternate limits on.

L213
Axis Dual, Select Main

L213 [X] [Y] [Z] [W]
Selects the main motor on a dual motor axis.

L214
Axis Dual, Select Secondary

L214 [X] [Y] [Z] [W]
Selects the secondary motor on a dual motor axis.

L215 
Axis Dual, Select Both

L215 [X] [Y] [Z] [W]
Selects both motors on a dual motor axis.

L400
Create Home File

L400 <filename>
Creates a home file in the home files directory using the specified filename. This command overwrites files without prompting.

L401
Recall Positions

L401
Moves all axis to the positions they were at previous to the last file ran.

M Codes:

M11
Auxiliary Output On

M11 [C#]
Controls auxiliary outputs. Channel specified by # is turned on. Port and bit addresses are setup in CNC2.INI.

DO NOT USE Auxiliary Outputs To Start Cutting Spindles!

M12
Auxiliary Output Off

M12 [C#]
Controls auxiliary outputs. Channel specified by # is turned off. Port and bit addresses are setup in CNC2.INI.

DO NOT USE Auxiliary Outputs To Start Cutting Spindles!
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M17
Pause Until Input On

M17 [C#]
Wait for channel specified by # to come on. Port and bit addresses are setup in CNC2.INI.

M18
Pause Until Input Off

M18 [C#]
Wait for channel specified by # to go off. Port and bit addresses are setup in CNC2.INI.

M17.1
Run Next If Input On

M17.1 [C#]
Run next command only if channel specified by # is on. Port and bit addresses are setup in CNC2.INI.

M18.1
Run Next If Input Off

M18.1 [C#]
Run next command only if channel specified by # is off. Port and bit addresses are setup in CNC2.INI.

M28
Disable Limit Abort
M28 is used to write your own home program instead of using G28 to home the machine. CNC Controller normally aborts a program when a limit switch is encountered. Adding M28 to a G0 or G1 command disables the program abort and instead stops the limited axis while allowing other axis’s to continue.

Limit Cushions are disabled while using M28 so any move done with M28 should be done slowly to avoid machine damage. M28 must be specified on each line separately.

M29
Disable Limit Abort
M29 is used to write your own home program instead of using G28 to home the machine. CNC Controller encountered. Adding M29 to a program when a limit switch is encountered. Adding M29 to a G0 or G1 command disables the program abort and instead stops the current G- Code line but continues on the following line. M29 must be specified on each line separately.
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M37
Measure Tool

M37 [Z#] [W#] [U#] [V#]
M37 is used to set Tool Length Offsets. The end of the tool is first set to a known position. M37 is then specified to set the tool length offset.

Example: Jog the Z head to the spoilboard. Enter M37Z0 to set the Z work coordinate to 0.

Once Tool Length Offsets are set Boundaries may be used to insure that the table is not routed by accident.   

Normally zero values are set to the top of the spoilboard. Use G92 to set material thickness if programs reference zero from top of material. This eliminates re-measuring tools for different thickness materials. G43 and G49 are used to enable and disable offsets.

M37.1
Auto Measure Tool

M37 [Z] [W] [U] [V]
M37.1 stores the height of a tool length measure switch. After using M37.1 the tool length measure switch height can be referenced using the TM1 internal variable enclosed in braces.

M98
Subprogram Call

M98 <filename>
Run a subprogram. A subprogram may be any G-Code file. Control is passed back to the calling program when finished.

To run a G90 mode subprogram from any position on the table use G92X#Y#Z#W# to set the local coordinates at the beginning of the file.

M99
Return From Subprogram

M99
Typically used after M17.1 M18.1 or L111 to exit a subprogram before the end.
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Macro File Configuration:

The CNC.MAC file allows the user to create his or her own commands, using commands already built into CNC Controller. If macros are not used, a blank text file should be created in the installation directory, and named CNC.MAC.

If the user wanted to create shortcut commands to turn auxiliary output channel 2, which controls the spindle power, on and off the entries to the CNC.MAC file might be as follows:

M1=M11C2


[SPINDLE ON]

M2=M12C2


[SPINDLE OFF]

Also the CNC.MAC file allows the user to override command names which have already been built into CNC Controller. On example of this would be if a user wanted to use the command M12 to turn an auxiliary output on. The CNC.MAC file entry to accomplish this would be:

M12=~M11C1


[AUX CHANNEL 1 ON]

The tilde (~) tells the controller that the macro command name is already used, and must be overwritten by this new assignment. Keep in mind that by declaring this macro the built in M12 command will be disabled, and cannot be used from the command line or from within a job file, only from within the CNC.MAC file.

The CNC.MAC file can also be used to define variables using constants, internally defined variables, and simple math operators. Following are some examples of how this can be accomplished.

DEFINE=ABC, 10

[ABC = 10]

DEFINE=ABC, TH1

[ABC = Tool Changer 1 tool height]

DEFINE=ABC, {10}

[ABC = 10]

DEFINE=ABC, {TH1+10}
[ABC = Tool changer 1 tool height plus 10]

Another useful feature of the CNC.MAC file is to disable unwanted M-Codes output by some CAD/CAM packages. Disabled codes will be ignored by CNC Controller. Following is an example of how to disable an unwanted M2 code.

M2=[ 
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Messages and Error Codes:

Error – Line Too Long
Input line more than 80 characters.

Error – No File Name Specified
File name not specified.

Error – Cannot Create File
File can not be created.

Error – Unsupported G-Code
G-Code in input line which is not supported.

Error – Unsupported L-Code
L-Code in input line which is not supported or ignored.

Error – Unsupported M-Code
M-Code in input line which is not supported.

Error – Multiple Commands
Input Line contains more than 1 command.

Error – Syntax
Non-supported code entered.

Error – Arc Radius
Distance from startpoint to center in not equal to distance from endpoint to center. Arc Radius errors can occur from running a G2 or G3 intended for G91 mode in G90 mode and visa versa.

Error – Soft Limit Exceeded
Move specified would result in the head being moved outside the soft limits.

Error – Boundary Exceeded
Move specified would result in the head being moved outside the workspace boundaries.

Error – Acceleration Out of Bounds
Acceleration Rate too high for resolution. Maximum (acceleration * resolution) in steps is 65535.

Error – Illegal Value
The value specified is invalid.

Error – Unknown Position Specified
The position specified is invalid.

Error – Subprogram Nesting Too Deep
Too many nested subprogram calls.

Error – L10 in Subprogram
L10 command found in subprogram.

File Not Found
The specified file name cannot be found.

Error – Parameter Not Specified
A required parameter is not specified.

Error – Unknown
An unknown error has occurred.

Aborted – Limit Switch
Limit switch encountered while running.

Aborted – Aborted By User
Escape button pushed while running.

Aborted – Enable Off
An enable switch is off.
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Key Not Found
The software key cannot be found.

Wrong Key
The software key found is incorrect.

Key Error #
A software key read error has occurred.

Errors Reading CNC2.INI
The CNC2.INI file contains errors or is not found.

CNC.MAC Not Found
The CNC.MAC file is not found.

Upgrade Needed For Version 2
A version upgrade is required.

Pausing….
Motion is pausing.

Continuing….
Motion is continuing.

Demo Count Exceeded, Push Any Key
Demo mode only. 25 commands have been completed.

Helical Interpolation Not Supported
No Z or W moves during an arc.
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LPT Card Pinouts:

LPT Card Pinouts:

Base Port (ie. 0x278)
8 outputs 

Bit:





Pin on DB25:

0





2


1





3

2





4


3





5

4





6

5





7

6





8

7





9

Base Port+1 (ie. 0x279)
4 inputs

Bit:





Pin on DB25:

4





13



5





12

6





10

7





11

Base Port+2 (ie. 0x27a)
4 inputs or outputs

Bit:





Pin on DB25:

0





1

1





14

2





16

3





17
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ASCII Character Tables for SCRN.INI File:
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