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INTRODUCTION: BladeRunner AIO

INTRODUCTION
The BladeRunner Ether-Cut LINUX is a complete CNC motion controller in a single enclosure
that consists of:

1. Advanced logic interface electronics to connect the signals from a PC and provide bi-
directional communication for controlling motion, operator feedback and expanded Input/Output
(I/O). UBOBIII and Ethernet Pulse Engine.

2. Safety monitoring and auto-shutdown circuits controlled via embedded processors.
Monitors DC (motor) voltage, DC load current and internal temperature. Less than 1msec total
shutdown to out of spec conditions. Fault shutdown codes on Front Panel and on screen.

3. Exclusive Driver Interface design monitors each axis independently and protects drives from
shorts and overloads. Reports faults with flash code and on-screen in text. Driver interface card
has input high speed opto isolation (step & dir).

4. High quality Gecko stepper drivers with X10 micro-stepping and tuned anti-resonance for
smooth motion.

5. High capacity toroid linear power supply provides low noise DC power with large surge
capability. AC input has two levels of ON/OFF. AC side fusing (breaker) DC side electronic
fusing and conventional fusing. Operation on most AC power grids in the world.

6. Wired and tested motors are specially designed to match Gecko Drivers for optimized
performance.

7. Unit is expandable for up to 5 motors and drives (full 5 axis independent).

8. Warranty covers labor and parts (returned to factory) for a full 2 years. All components
including motors and drivers.

9. No parallel port or serial port needed. Uses one Ethernet (network) port and one USB port
(for RS485 C3 Bus hub).

IN ADDITION to the above, the BladeRunner AIO DRAGON-CUT LINUX (plasma) offers:
1. Fully integrated Digital Torch Height Control with:

» Dynamic fault and anti-dive detection.

» On-screen display and setting of all Torch Height Parameters. no knobs or external
controls to set.

» Full high speed digital response (5 - 10 times faster than parallel port THC designs).

» Total electrical isolation for safety and noise rejection.

» Advanced PWM digital pickup at the plasma via a single cable.

» Exclusive Isolated HyT-Connect™ SINGLE CABLE plug-n-go interface for all.
Hypertherm 45/65/85/105/125. Run up to 50 feet from plasma to control.
Direct Connection kits for most other brands.

» Industry first DCP-01 (digital current probe) option shows actual cut current on
any plasma cutter!

» Instant recall Stored Settings Library. A Cut Profile that is a Local Cut Chart
stored by material type/thickness.

» Electronic Cut Chart in SheetCAM. Toolsets hold all cut info by material
type/thickness and move to CommandCNC via G-Code: True Automated Plasma.

» More precise control than any other THC (ATHC; AVHC; AVC;THC) on the
market.

» Only THC with DCC™ and TAP™ for storing and adjusting plasma cut

parameters while cutting

2. Same High quality electronics and same 2 year warranty.
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INTRODUCTION: BladeRunner AIO

This manual is for the setup and initial testing of the BladeRunner AIO
EtherCut and the PC running CommandCNC. It DOES NOT cover the

setup and testing of the DTHC, or any other Options. It provides the setup
to get correct motion and check inputs and outputs. It does not teach you how

to create, load and run a program.

Familiarize yourself with the controls on the BladeRunner Front Panel and with the loading and
operation of CommandCNC with the proper profile. After you have the PC installed and the cables
and satellite cards hooked up, you will be guided through a series of tests to determine if everything
is working. We ask that you go through the setup and manual in the order presented. If at some
point you cannot get the expected results and check your connections and setup with no success,
then call our tech support person at 903-364-2740 during normal business hours (posted on the
CandCNC website). Often an email to Tom@CandCNC.com will get a response after hours or on
weekends. Another valuable source of help is the CandCNCSupport Group at
http://www.candcnc.net/supportforum

You must have a yahoo membership and you must request to join the CandCNC forum. The Group
is open to all persons interested in CNC cutting and/or CandCNC products.

Installation and setup of your BladeRunner AIO ETHERCUT for
LINUX....OVERVIEW.

There are a series of steps you should complete to setup and interface the
BladeRunner EtherCut AIO with your PC.

1. Install any CommandCNC updates (check website).

2. Connect PC to BladeRunner (MP3600) and USB 4 Port Hub.
3. Connect motors (on test bench or table).

4. Apply power to BladeRunner ESPII-A unit (Main Power cord).

5. Run a quick series of tests to confirm the motors are working and that
CommandCNC is running in the default settings.

v" 7. Run menu driven Configurator program from the LINUX Desktop to
load and configure the hardware and software for different profiles.

v 11. Tune and Calibrate the motors on each axis. Check for proper motion.
v 12, Setup and Test Inputs and Outputs for Homes and Limits.
v’ 13. Proceed to the DTHC IV Setup & Config Manual.

AN N NN

PreConfigured PC’s from CandCNC already have default Profiles
The axis and motors will be setup and the standard inputs defined.

«1 he motor tuning will have to be changed to match a specific
mechanical configuration.

CandCNC
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GENERAL CONCEPTS

3 Parts of CNC
PLEASE READ THESE NOTES!

It helps to have a basic understanding of how CommandCNC (CCNC) operates, what
it does and how it combines with the BladeRunner Hardware to generate motion.

CNC
Concepts

« There are 3 distinct parts (legs) of CNC: CAD (Drawing), CAM (Toolpathing) and
CONTROL (operation of the hardware and operator interface).
LINUXCNC/CommandCNC is the third and last (CONTROL). It does not generate
toolpaths from a file; it cannot be used to draw or edit artwork. It runs a specific
“dialect” of G-Code.

« Specific software programs are used for the CAD (drawing) to generate the base
artwork in vector format. For simple shapes a pure CAD program can be used. For
artistic, decorative or signage type cuts, a drawing program that allows drawing in
vector format (lines) will better fit the needs and is a lot faster than pure CAD. It will
allow import of several Vector type formats to allow you to use vector clipart (like the
files found at www.VectorArt.com) The two most popular (Windows ) drawing
programs are CorelDraw (any version after 11) and Adobe lllustrator. A FREE
alternative is Inkscape and runs in Windows or LINUX, and is included on our Support
CD. You can also download it from http://inkscape.org/download/?lang=en

o The CAM process takes a drawing file and allows the user to import it in line
format, define the objects to cut, in what order, with which tool, and what type of cut.
Better CAM programs have automatic lead-ins/outs (essential for plasma) and cut type
settings. The most essential piece is the “POST” processor that translates the CAM
programs native toolpath data to standard G-Code in a form that matches your control
program (CommandCNC). The best value and most flexible CAM for 2-D or 2.5-D
cutting is SheetCAM. It is available at www.SheetCAM.com. SheetCAM TNG is a part
of our Software Options. We include custom POST files that add the advanced
automaton features in the DTHCIV. You will not have access to those features if you
elect to use another CAM program or a drawing program with a built-in CAM option.
While some CAM programs offer a way to modify their POST the POST language in
SheetCAM is a programming language (LUA) and can do internal math functions and
work interactively with SheetCAM. We strongly suggest you use SheetCAM with
CommandCNC for plasma cutting.

o Some programs combine CAD and CAM or CAM and CONTROL but they
typically are a compromise and one or more sections will not be as robust as the other.
To maintain maximum flexibility and not be placed in a position where you have to
change out an expensive tool (or quit using a section), it is recommended you run
separate applications for each “leg” of the CNC Triad. You can then pick and choose
the features from each one that best suits the type cutting you do.

CandCNC
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GENERAL CONCEPTS
(Continued)

(@< \\ [ =~
Concepts

« CommandCNC uses setup “Profiles” (Configs) stored in the ../linuxcnc/configs/
<config file name> as multiple files. It stores all of the settings about the hardware and
interface (input pins, output signals and pins) motor tuning and travel directions. We
use a term called “mapping”. It refers to defining a specific function to a specific port
and pin setting in CommandCNC. There is a GUI CONFIGURATOR application that
lets you edit or create new CONFIGS. Certain settings that are specific to your
machine (motor tuning, travel directions, etc.) have to be entered during setup. The
settings get stored in the current running PROFILE. Be careful modifying a working
profile. Make a clone of it and do you modifications.

o The screen presentation for the BladeRunner is in the form of a custom screen
“objects” (GTK + objects). The screen development tool named GLADE is used to
place and define the objects. The file is stored in the ..linuxcnc/configs/<your config>/
Folder. It controls what buttons, readouts (DRO’s) and bitmaps (pictures) are on the
screen, and in a sub-folder named CandCNC. With the exception of certain custom
objects in a screen there is no setup information. Certain operations on the
BladeRunner (parameter feedback and DTHC or Spindle Speed functions) MUST use
the associated screen set to operate properly.

e The G-code runs in CommandCNC and gives it moves in absolute (measured from
a beginning zero point) XY and Z coordinates. It's up to LINUXCNC to process the file,
do the math and based on the settings in the Profile, issue the proper number of pulses
(steps) and proper direction (dir) to the motor drive modules (hardware). There is no
positional feedback between LINUXCNC (software) and the table position (hardware).
CommandCNC is not “closed loop”. It issues the signals at the rate set by the motor
tuning rules and it’s up to the hardware to move to that location.

« CommandCNC reads the INPUTS from external sensors (switches) and links those
inputs to a function in LINUXCNC. It also handles OUTPUTS to turn ON/OFF a
specific device hooked to the CommandCNC hardware (BladeRunner/Plazpak/
MP3600 etc.).

o C3 Bus RS485 4 Port Hub The C3 bus is an exclusive communications bus used
with CommandCNC that provides a “backside” lower speed method for CommandCNC
to talk to the hardware. It uses a single USB port (because most PC’s have one) and
converts it to a highly noise immune serial communications port(s). While it's a lot
slower than USB its is extremely reliable over long distances and has been an
industrial standard for many years for reliable communicators. CandCNC has a series
of modules that plug to the C3 Bus RS485. Most notable is the DTHCIV and while the
actual operation in real time of the DTHCIV is local and very fast, the C3 Bus is used to
do things like load new settings in to the memory of the DTHCIV and to send back
screen information to CommandCNC like the Torch Volts and status indicators.

CandCNC
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GENERAL CONCEPTS

(Continued)
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LINUX CNC DESKTOP USER INTERFACE’

HUB ADMIN (UTILITY). Opens Hub Admin
application to setup and test RS485

) . connected 4 port hub and all attached
Cd.r!dCF'-IC Hub devices. Run with CommandCNC not
Utilrty loaded.

A, COMMANDCNC CONFIGURATOR. Create
-y & 7 and Edit COMMANDCNC Profiles (config
- files).
ommandCNC
onfigurator

C
C

= COMMANDCNC CONFIG Simulated profile

- allows running CommandCNC in DEMO
;', mode with no hardware attached. Will not
actually cause motion or read external

simulation inputs.
(Simulated)
COMMANDCNC CONFIG Plasma profile
= allows running CommandCNC using the
2 default Plasma Profile. You can clone
r' another profile from it or use and edit the
settings. Cloned Profiles do not put an
plasma Icon on the desktop

SHEETCAM TNG. SheetCAM TNG
application for LINUX. It may be a DEMO
version (unlicensed) unless a license was
purchased with the system. If you want to
use it on the LINUX system without
SheetCam TNG limitations and have a Windows License, it
can be transferred to the LINUX computer

CandCNC
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File Edit View Go Help

T ——

sheetcamtngtlEilelManager

(_-. = H M |E| fhome/plasmassheetcamtng/

DEVICES
3 File System
PLACES

fa} plasma
Dasktop
i Trash

NETWORK

“=" Browse Network

-

Languages

-
- =

posts resources

i

ure Il
"

l

TOOLSets

run-shestcam

[

plugins

|

Test Cuts for
Hypertherm 45
with 14ga material

SheetCamTMG-dev

[E=

uninstall-
sheetcamtng.sh

Q|r

Document Viewer 1.7 Favorites
&, GIMP Image Editor 4D Recently Used
r_'5_| Ristretto Image Viewer E All
B Accessorie
E Simple Scan ﬂ. CNC

@1 Games

‘ Internet

@ Multimedia

¥ office

Settings

iﬁ} System

plasma
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& ETHERCUT

DTHC IV Screen

COMIMMANDCNC SCREENS FORDTHC IV

NOTE: Screens change as we upgrade certain features and your screen may not look

exactly like this one but it should be similar.

CCNC

File View Help

open_.| | ({4 Cloe | | Edit...

Auto | Manual | MDI Live View | THC Settings | Messages

fun
From Ling

e reedrate: (),000
Single Step Zerox 'U - DOOU
“Zero 0.0000

Feed Override
Max Velocity

Jog Speed 20 % | Rese Jog Type:| continuous =

Ready For Homing

Diagnostic

Harz X
Homa "

Home Z

Plasma Screen

CandCNC

Torchvolts  Preset valts [30 m

0

Torch| DTHC
Off OFF

Disable Torch

*) DTHC Online

up

Dowmn

Fault

Delay Active

a

DTHC =
t 5
{iTe

Valocity
Anti-dive
* ) HyT Online
HOLD
Arc OK
Tip Saver Active
Hub Watchdog ON

DCP AMpS
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COMIMMANDCNC SCREENS FORDTHC IV
S ETHERCUT

File Edit View Go Help
& = M H [ﬁ /home/plasmal| {5]
DEVICES 1 1
E£] File System |'_-|‘ \!r \ﬂ
PLACES Desktop Documents Downloads linuxcnc Music
L H = . N
Desktop
- Pictures Public SheetCAM- sheetcamtng Templates
L Trash CandCNC
NETWORK
% Browse Network E
Videos
11 items, Free space: 69.1 GB A

CandCNC
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FILE LOCATIONS FOR COMMANDCNC

| --- <.ngc cut files>
| --- <custom sub-routines>

--- zip_files
| --- <zipped config files created by “Zip Config”
| menu in the Configurator>

C
C:D
u (]
2%
0k
Root (/) )
I
| --- home
I
| --- <user>*
I
| --- Documents
I I
| | --- Manuals
| | --- <CommandCNC manuals>
I
| --- Downloads
I I
| | --- firmware
I I | --- <Device firmware>
I I
| | --- <CommandCNC installers>
I
| --- linuxcnc
I I
| | --- configs
| I | --- <config directories>
| | --- <config files>
I | --- <licenses>
I
I --- nc_files
I
I
I
I
I
I
I
I

--- SheetCAM-CandCNC
|

| --- posts
| --- testfiles
| --- Toolsets

> will be the same as user name you logged in with. In the file manager
this directory will be the top link under “Places” in the left panel.

‘CandCNC
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UPDATING COMMANDCNC

0

CommandCNC updates will generally be available as .deb or zip packages, which
will be named something like this: commandcnc_setup 0.7.0_386.run.zip

CCNC
Updating

The CommandCNC package version is in the file name: the one shown above is
version 0.7.0.

You can save them in your /lhome/<user>/Downloads directory, and then open the file
manager and browse to that directory.

Double-click the file and it will open in a program that will have an install button on the
right side. Click the button to install.

Note: you might get a message box telling you that, “The package is of bad quality”.

"

° The package is of bad quality

The installation of a package which violates the quality standards isn't allowed. This could
cause serious problems on your computer. Flease contact the person or organisation who
provided this package file and include the details beneath.

OK || Ignore and install

You can safely click “Ignore and install” to continue the installation.

Next you may be asked to “Authenticate” - simply enter your login password
to continue.
The default system password on CandCNC PC'’s is “plasma” If you change the

password write it down because we cannot recover a lost system (root) password
and you will not be able to do updates!

Authenticate X

(o Toinstall this package, you need to authenticate.

i An application is attempting to perform an action that requires privileges. Authentication is
required to perform this action.

Password: “

F Details

CandCNC




UPDATING COMMANDCNC

0

Larger updates may be distributed as a combined setup package named something
like this: commandcnc_setup_0.8.0_i386.run.zip
To install this kind, save the ZIP file onto your LINUX computer - We recommend

putting it in your Downloads directory. Then open the file manager
(Home icon on the desktop) and find the file,
then extract the installer by right-clicking on the file and selecting

“Extract Here.”

G

Fle Edit View Go Help

<'::| {_} ﬁ‘ &) /home/moses/Downloads/

CCNC
Updating

DEVICES [DGWnlnads %
__, Fle System
PLACES
"'f':f* moses R
B Desktop p.0.3:8. .ﬁ Open With "Archive Manager"
= Open With Other Application. ..
il Trash
6 Downloads Send To 3
i sf_Projects ¥ cut
NETWORK g Copy

o Browse Network B
4 Mowe to Trash

@ Delete

Rename...
{‘:; Extract Here *
‘@ BExtract To...

'\_;’_} Properties...

Then double-click the commandcnc_setup_*.*.*.run file to start the installation. Enter
your password when prompted and when it is finished you can close the window and
go to the next step.

The default system password on CandCNC PC’s is “plasma.” If you change the
password write it down because we cannot recover a lost system (root) password

and you will not be able to do updates!

NOTE: IF you unzipped the file BEFORE you transferred it to the LINUX computer
(including on the memory stick) you will have to right click the file and make it
“executable” or it will not run. Because of user rights in LINUX it is better to just
copy the unzipped file to the Downloads directory and use the tools in LINUX to

unzip it there.

CandCNC

Page 19




UPDATING COMMANDCNC

0

After installing an update to CommandCNC, it is imperative that
you run the CommandCNC Configurator to update your config(s).

CCNC
Updating

Start the configurator:

| Q
&8 CandCMC Hub Utility 1.f Favorites

- ﬁ CommandCNC Configurator ) Recently Used

vf]_ Documentation

tf‘i G-Code Quick Reference

= All

§° Accessories

#'I_ Getting Started Guide

& cNC |
i’i Latency Test + Games
& Linuxenc % Graphics

* In the configurator, click the “Load Config...” button and select the config to edit
and click Ok.

* Check the notes below for this release of CommandCNC and see if any settings
need to be changed in your config, and make the changes as necessary.

* Click “Save and Exit” at the bottom of the configurator to save changes, update
files, and exit the configurator.

CandCNC

Page 20



COMMANDCNC® CHANGELOG

CommandCNC 0.8.5

New button to toggle display of tool in live-view

Minor fixes to live-view buttons

Tipsave enable state now saved in prefs

Checkbuttons in Manual tab for "Skip Touchoffs" (Block Delete) and "Stop at
M1" (Optional Stop)

Now automatically adds the block delete character (/) to o<touchoff>, G38.2,

and G92 lines. This is done automatically when loading a file.
Will now show files with the following extensions in the "Open" dialog: .ngc,

.NGC, .nc, .NC, .tap, .TAP

Added button to clear MDI history.

Added menu item to clear messages and status bar. Top menu/View/Clear Messages
More config checks in Configurator

Homing velocity set properly when home switch is enabled on an axis.

Configurator Ul re-worked with menubar and toolbar

Added "Zip Config" menu in Configurator, zips current config

Configurator now loads last opened config at startup

Fixed inaccuracy in touchoff position

Improved dry-run support (just click "disable torch"), and made HOLD work

while cutting with THC off in manual mode.
Fix Motor step/dir timings not being read from ini file.

CommandCNC 0.8.0

Dual switch probing (touch-off) will now use floating switch if ohmic fails — needs

modification to hardware and config for this to work! **
Probe limit now set in Manual tab in CommandCNC
Torch off before end of cut support - using M62 P2 **

Note:

The features in this release require the use of our SheetCAM post
rev17B or later. rev17B is included in the install and placed in the
SheetCAM-CandCNC as shown in page 2 of this document.

** These features/changes covered in DTHC IV -SETUP/INSTALL
MANUAL for CommandCNC.

CandCNC
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COMMANDCNC® CHANGELOG

CommandCNC 0.7.0

* Fixed g-code sometimes rewinding after hitting “Stop”

* New “simple” run-from-line function which fixes delays and other problems with
the normal “complex” run-from-line function.

* New context sensitive help dialog in the Configurator. Click the “Help!” button
in the top right corner to access it. Leave it open and change pages in the
Configurator and the help will change for the new page.

* Added more homing options — direction, offsets, final “Move to” position.
IMPORTANT: See the new help in the Configurator, and the note just below here.

* Feed inhibit input function should now work with non-plasma setups.

IMPORTANT NOTE:

C
)
IE
L)
@
T
o
J

In previous releases, the Z home switch offset always showed as a
positive number. THIS HAS CHANGED! When you open your existing
config, Z home switch offset will now be a negative number, and it
should remain that way. If you are setting up a new config, the Z
home switch offset number must now be entered as a negative
number. If you enter a positive number the Z will move farther down
after homing instead of moving up!

CommandCNC 0.6.1

* Fixed bug in simulator mode.

CommandCNC 0.6.0

* Velocity Anti-Dive: disables THC when motion slows too much

* New Oxy-fuel machine type.

+ Added ability to change Step/Dir timing

» Stop on Fault option for THC

* Improved error reporting, with button to create zip of config and error
information

+  “Override Limits” button for jogging off of limit switches

« Eliminated popup notifications that had to be clicked to make them go away

* Fixed Z DRO for non-plasma setups.

CandCNC
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COMMANDCNC® CHANGELOG

0

CommandCNC 0.5.3

Template support in Configurator
Configurator now can create desktop shortcuts
Configurator does more config checking

CCNC
Updating

CommandCNC 0.5.2

Added Outputs tab for selecting output functions
Fixed startup error when gantry has no home switches
Load material subroutine now uses G53 machine coordinates

CommandCNC 0.5.1

Fix step polarity into DTHC-IV
Ethernet card firmware updates now in configurator
Allow floating point Z steps-per-unit

CandCNC
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COMMANDCNC® CHANGELOG

0

CommandCNC 0.5

CCNC
Updating

Improved support for Router screen and setup
Sheetcam post rev 14 with scriber fixes
Added Sheetcam tools for CommandCNC

CommandCNC 0.4

Improved support for 5 axis systems

Added support for 6 motor systems

Handles axes with no home switch properly

Added support for auto-squaring with two home switches on a gantry

CommandCNC 0.3.9

Fixed Z synchronization problem for cuts with DTHC OFF

CommandCNC 0.3.8 (since 0.3.3)

Dry run support - motion should not hold for ARC OK when THC is off now.
Step polarity settings

Settings to stop probe errors when homing and jogging

Torch Disable check box - good for dry run and for resuming a cut.

B axis support

Keymapping fixes

Show CommandCNC version in About dialog

Z zero button now uses G92 offset like the touchoff

Change Notes:

* The E-stop input polarity has changed since early versions. The
“Invert” checkbox for E-STOP input should be cleared in version
0.3.8 and greater

 Z home input should be set to Ohmic Sensor + Z Home switch
even if you do not have an Ohmic Sensor.

CandCNC
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0

CCNC
Updating

. Step/Dir Pulse Width (timing)
Override Limits

. Improved Error Reporting

Step/Dir timing

There are now
places in the Motors Step Pul5e Step Space Dir Setup Dir Hold

page of the
Configurator to set the step and direction timing. The values are in microseconds. The

default values are good for the Gecko drives in our BladeRunner line of controls, but
may need to be changed for different motor drives.

Override Limits

There is now an “Override Limits” button in the
Manual tab of the main screen which is useful when
the machine has limit switches. If limit switch is g e
active, it puts CommandCNC in E-stop until the
switch is de-activated. This means that you normally
cannot jog the machine off of the limit switch once it
has been hit.

Auto | Manual | MDI

The override limits button will not do anything unless a limit switch is active. If a limit switch
is active, when you click the button it will turn yellow. Then you can bring the machine out of E-
stop, and jog off of the switch. As soon as that jog is finished the button will turn back gray and
limits will function normally again.

Page 25
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Improved Error reporting

CCNC
Updating

Error reporting has been improved in a couple of ways. Previously there was a lot of irrelevant
information displayed if there was an error starting CommandCNC. This has now been pared down to
a much smaller amount of information that will help us more quickly diagnose problems.

The most common reason for an error when starting CommandCNC is that the control box with the
ethernet motion card is not power on or the ethernet cable is unplugged. This error is now detected and
shown as above.

Another improvement is the “Create Error File” button. This will create a .zip file of all the error
information as well as the configuration that you are running. This zip file can be emailed to us to
analyze making it easier for us to diagnose problems.

The last improvement is removal of popup desktop notifications of run-time problems, which had to
be clicked on to make them go away. Errors will be shown in the status bar at the bottom and in the
Messages tab page.

LinuxCNC terminated with an error. To report problems, please
click Create Error File, select a folder {usually a flash drive) and

@ click OK. A file named ccc_err_<datecode>.zip will be created
which you can send to us for analysis. Click CLOSE to close
window.

wxkdk Coyld not connect to the ethernet motion control hardware, ®eess*

Please make sure the control box is powered on and connected before starting
LinuxCNC.

—

Create Error File Select All Close
Page 26
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BladeRunnenr
Hardware

RS485 Port

(to Hub) CP (Charge Pump)
indicator

Connecting up the BladeRunner Control box. Take a look at the block
diagram on the next page that gives an overview of the control box. Note that
there are two cables that run from the PC and connect to the BladeRunner box.
One is the (BLUE) Cat 5 from the C2Bus 4 Port Hub (not rewired on ROUTER
version) The other is the Ethernet CAT 5 (GREEN) and it is REQUIRED on all

EtherCut systems

1. Install a Green CAT 5 drop cable (All pins straight through) between
Ethernet (network) Port on the PC to the part marked Ethernet on the side
of the BladeRunner controller unit.

2. You should have the C3BUS USB to RS485 installed and working and the
cable should be connected (BLUE CAT5)

Note: all of the CAT 5 cables are the same pinout. We have designated and
provided cables in the colors indicated to help prevent plugging in the
wrong device to the BladeRunner. Getting the wrong device plugged
in, and the unit powered up, can result in possible damage to the
module or the PORT on the C3BUS hub or the PC. BE CAREFUL!

L

Page 27
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CABLE CONNECTIONS for

DTHC IV, C3 BUS & ETHER-CUT

To PWM
Module

This Module
is part of the
BladeRunner
Controller

%
A
S
($):
=

SENSOR INPUT

DTHC IV Digital Torch Height

ETHER CUT Connections Guide

Use with
CommandCNC™
for LINUX O

UP TO 25ft

UTP 8 conductor and will plug into
any CAT 5 (RJ45) jack. We have color
coded the cables to help keep them
from being mis-connected. If you

use other CAT cables be sure to label
them on each end. Connecting cables
wrong could damage modules.

b
N | Green Cat5 from Ethernet
8 Jack on EtherCut front panel
BLUE CATS5 cable o | TO Ethernet jack on PC. Up
for 2 |to 25ft length.
RS485 from
C3BUS Jack on
Ether-Cut to
Ethernet Jack
CAUTION: All cables are CAT5 ||

CandCNC C3BUS RS485 4 Port Hub

PWR Con ACT

CandCNC
RS485 4 PORT HUB

ACTIVITY MONITOR

“TEEE

CandCNC

HUB

for DTHC IV

5.8 USB PORTS

6 I1T]
%%

O,
(o /8&

is REQUIRED

CONTROLLER PC
RUNNING MACH3
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BladeRunner Hardware

NOTE: For BladeRunner Servo system
please see the end of the F section for
the differences in the motor connections.

Motor 2 Motor 1

O O O
A1 A2 B1 B2 A1 A2 B1 B2 A1 A2 B1 B2

(2000) (0000) 2000) 0000)

MOTOR 5 Motor 4 Motor 3

oooo NG00

A1 A2 B1 B2 A1 A2 B1 B2

2000) (2000) 12000) (0000) a000) (oa0o)

IMPORTANT:

Screw Terminals
- . . Face UP
It is important that the stepper motor wires are wired correctly. When

shipped from the factory the motors are wired right and each one is
tested with the unit. Because motors for other products we sell are
wired differently it's possible a motor you order after the unit has
been shipped could be wired differently. DO NOT ASSUME THAT
THE COLOR OF THE WIRES IS CONSISTENT. We order wire from
different sources and cannot always define the wire colors. If you
take the connectors off for any reason, either mark the wires by
position or use an ohmmeter to test for coil pairs (see next page). If
you use any other motor or rewire for any reason, CHECK TO MAKE
SURE THE COILS ARE NOT CROSSED.

BladeRunner

COLOR CODE MAY VARY

VIOTOR SIDE
BladeRunner ESPII box

CandCNC

O

Hardware




BladeRunner Hardware

MOTOR 5 Motor 4 Motor 3 Motor 2 Motor 1

O O O O
A2 B1 B2 A1 A2 B1 B2 A1 A2 B1 B2 A1 A2 B1 B2 A1 A2 B1 B2

0000) L00g0) la000) (2000) 2000) (2000) 2000) (0000) 2000) 2000)

BladeRunner

IMPORTANT:

It is important that the stepper motor wires are wired correctly. When
shipped from the factory the motors are wired right and each one is
tested with the unit. Because motors for other products we sell are
wired differently it's possible a motor you order after the unit has been
shipped could be wired differently. DO NOT ASSUME THAT THE
COLOR OF THE WIRES IS CONSISTENT. We order wire from
different sources and cannot always define the wire colors. If you
take the connectors off for any reason, either mark the wires by
position or use an ohmmeter to test for coil pairs (see below). If you
use any other motor or rewire for any reason, CHECK TO MAKE
SURE THE CONNECTIONS ARE CORRECT USING THE METHOD
BELOW.

COLOR CODE MAY VARY

(- )
TESTING FOR PROPER MOTOR HOOKUP

Motor DC resistance per coil is
less than 50 ohms

On OPEN most DVM’s show “OV”

Page 30
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BladeRunner Hardware

O

48V 12A MODULAR
POWER CONTROL

BladeRunnenr
Hardware

See next page

Connections to Motors

5B

TABLE 1/0

] . . » SWITCHED POWER

Multiple Inputs
Switches, probes, sensors
G251-4 Card

Power
Pak

Universal

O/l ®19eL

100 -250 VACIN
12V 3AOUT

Expansion Module Option

DTHC IV

CandCNC
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BladeRunner Hardware

O

BladeRunner AIO Cover Removed Inside View

BladeRunner
Hardware

s

G251-4 Motor Driver & gt g
G251-S0LO
Sth Axis OP|ON

E- o

31V1d AN3
3ISN4-NV4

UBOB Il Advanced
Breakout Card
under Ethernet Card)

©

Ethernet Interface

‘ Card

( BladeRunner LINUX Inside shot )

=t
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BladeRunner End

Knockouts for inputg (wires)
L ki LG
8 ik .
{ o e rs p t’:}r \

Main
Power
Switch

Primary
Side
Breaker

Main Power
Inlet AC power
IN

—  FanFilter—

Aux AC
(Switched)

NOTES: Aux Power uses separate cord and connects ONLY to the AUX outlets.
Outlets are rated at 250V AC max. Circuit will switch AC or DC volts. Uses Aux
Relays located on the Table 1/0 card. Inlet socket supplies BOTH outlets. Not tied to
internal AC circuits .

Units setup for 220VAC will have the same inlet (IEC) sockets. Aux power can be
wired for 220 VAC.

Main Unit draws under 600W at full load (5 motors full load)

'3
(T]))
1
g3
0O
o &
g @
oI

CandCNC
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Connections on UBOB IlIl REV 16
to MESA Ethernet Card

Other standard connections not shown

'3
()]
1
g3
0O
o &
g @
oI

TO PORT2 Header
|

J3_ TARLELQ REG1
O oooOmO ml O To MESA PWR
O €O00O0O0 o — moo0 Q)
— - ho Sheg
= B Wi
22 - m |0 |
Egi o] == m [o = *
o5 thAéLSr o) = m |0 - o *
&% IONETEPT O . ] O = .+ W
o = m (o o~ [a]
HEM o 8 31 o] o/m mm |o| +_DTHC _EXPANSION O = % -
=l a J4
S ) , ojm = O s 00000O0Om [ ~
AXS 10 Olm — m |© % 000OmMO0O0O0L Al
[ ] - - O (=]
0O000OOOMOO0000 = = O z
1IOOOOOOOOIOO+O - m -
s AXIS O m mE
3 M 155 - - g_
z Lo T = ==
3= 1 | . V12
B T ;2 = B
— Sip4 6’% % !
mloooooooool\looooooo A2 E
\L e
9]
 EXEE
ok B O
CP@ .+5 3 12113

DO NOT change jumper settings

J49pesaH 1L140d O1
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UBOB Ill REV 15 Standard Cables
used on ALL configurations

'3
()]
1
g3
0O
o &
g @
oI

TO TABLE 1/0 CARD

Table I1/0 Card located inside
BladeRunner and Plazpak
products

O
O

Pt
]

THTTIT
B
E

omom
D+{2_ GND +5
K\Ky TO DTHC CARD

[ |

nnnnn

5
S
i

2
& ?%méﬁ\orvs
o 1ONS .,

BlisgiEg
* omplom

1m000Q I

[cocooococoo0oOm

+ +12 from
system bias

T feooo
T‘ ;
" mo gEu | supply
g g DIROPTION
..

[0 ol pesERIAL

See previous pages for
Jumper settings and cables
for different configurations

—
o
b
-
o]
N
o
o
[
Q
Z
x
<

On MP3600 system the

Axis 1/O ties to the MTA150 card either
internally or via a DB25 cable connection
depending on the model
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BladeRunner Hardware

D

BLADERUNNER AIO FRONT PANEL
[Enhanced System Power IlI-A]

IMPORTANT
INFORMATION: The ESPII
provides multiple levels of

CandC N C protection for the system and

BladeRunner
Hardware

the motor drivers. Electronic
ESP II-A fusing will shutdown power in
S R milliseconds as opposed to

conventional fuses. The
Primary AC has two levels of

control. The MAIN POWER
SWITCH and the in-line
SAFETY RELAY (controlled

on MOTOR POWER O.FF by the FRONT PANEL). The
STANDBY Safety RELAY controls AC
power to the DC power
() { () o o o . .
DRIVE LOAD TEMP POWER DRIVES C3 supply section. Besides
FAULT DUMP FAULT FAULT OFF BUS Electronic fusing the system

also provides failsafe

conventional fuses/breakers.
There are two levels of
RN conventional fusing on the

S DC power side. The
CandCNC locations and values of the
b lis sl s conventional fuses are in the
ESPII service manual.

Located on the Front Cover of the ESPII Enclosure, the FRONT PANEL is the Operator
Interface for the ESPII and provides tactile pushbuttons to turn the DC power to the
Motors ON/OFF. The FRONT PANEL is a SMART CONTROL utilizing a powerful
microprocessor that monitors and controls the power section of the BladeRunner AlO.
The ESPII monitors critical parameters, controls ON/OFF, and will automatically
shutdown in microseconds in the event of a fault. The ESPII monitors/controls:

1. System DC status
System Driver Status (enable/disable drives)
DC voltage level (overvoltage shutdown)
DC current (load) level (overload shutdown)
Internal Temperature (overtemp shutdown)
System Fault Indicators (LED’s and Screen Text)

RGN

Normal Power up sequence:
1. Operator turns on MAIN POWER SWITCH. +5VDC LED comes on; RED OFF LED

comes on; DRIVES OFF LED comes on. All LEDS may sequence on once during processor
turn on.

2. Operator pushes ON Button. ON LED turns Green OFF LED goes off. Power comes up
on DC bus. Approx 2 sec later Drives OFF LED goes off and MOTORS LOCK.

CandCNC
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FRONT PANEL LED LEGEND

Note: LEDs flash several times on initial power up. Pushing
recessed TEST button will test all LEDs and show common
patterns for comparison

INDICATOR

STATE

MEANING

NOTES

DRIVE
FAULT

1 flash
/pause

X Drive Fault

A Drive Fault indicates a shorted
motor/cable or a failed Motor
Driver.

DRIVE

2 flash
/pause

Y Drive Fault

DRIVE

3 flash
/pause

Z Drive Fault

DRIVE

4 flash
/pause

A Drive Fault

DRIVE

5 flash
/pause

5th Drive Fault

May indicate misconfigured
Slave Axis Setup

+5VDC OK

ON Steady

+5is ON/OK

Shows power on and logic
supply OK

TEMP FAULT

1 flash
/pause

Case Temp
Fault

Internal Case Temp is too high.
Check fans and filters

Fast Flash

Power
Overload
DC POWER

Too Much Current drawn Auto
Shutdown. Overload of power
Module(s)

Slow Flash

Over \oltage

DC \Volts Exceed max for safe
operation. Line surge or back
EMF. Auto Shutdown

DRIVES OFF

ON Steady

Drives
Disabled

Only on BladeRunner. Shows
drives are freewheeling
(disabled). Normal condition
during.power up and
faults/shutdown

ON-Flicker

RS485 Comm
C3 Busis on

Not active on units shipped before
Jan 2016

ON Steady

Test Mode

Unit is in self test

Flashing

Config Error

MODE Configuration error or
unplugged module

CandCNC
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Motion Check

INITIAL MOTION CHECK:

After you have powered up the BladeRunner and checked the power on sequence and
checked the motors on each axis, the next step is to plugin all motors and run an initial
motion check. You can wait to do this after you get the motors mounted on your CNC
table if you want, or you can set the motors on the table oriented like they will be
mounted to check initial motion and direction.

BladeRunner
Hardware

1. Make sure the PC connections have been made and the PC Hardware ports setup as
per previous sections.
2. Plug in all the motors. Orient them like they are going to be mounted. Label them if
they are not on the table.
3. Turn on the main power switch on the end of the BladeRunner ESPII box.
4. Turn on Motor DC using the Front Panel ON (Green ) button.
5. Check to make sure the motors “lock” and that you have a Green ON LED
6. Start CommandCNC with the plasma or router profile (desktop lcon).
7. Bring CommandCNC out of RESET so the E-STOP button shows “PRESS for E-
STOP” and is dim
8. Jog the axis in turn using the keyboard Jog keys
a. Left and Right Arrow --> and <-- should jog X axis reedrate: 0.000
b. Up and Down Arrow should jog Y axis Zero X 0.0000 ' womex
c. PageUP and PageDown should Jog Z axis
9. STOP! If you cannot get an axis to move or if it only moves [k 0.0000 vomer
in one direction: Sera2 T
a. Check to make sure the associated DRO is changing 0.0000
on the screen

b. Ifitis, then check all of your cables from the PC to the
Control box
c. Contact Tech Support or post on the Support Forum e
10. If you have motion on all attached motors then proceed to
the next section

A Axis JOG
DEFAULT HOTKEYS (BladeRunner Profiles) Z JOG KEYS (if defined)
Filr2]rs|Fs F5s | Fe 77 || F8 Fo fF1o | Fi1 fFi2 gggn;q s
@ [ 20 G C cpP FTFUTD T— oo Lome |72 e
2 I 5 M6 7 Is lo o L - \ Up Lock
afwlelrftfvu]l lolr] | = EEdl N
Ialslofelelu]odx]c | — e
AN G0N0 00N S S 3 Ao
A AlLSr ot - l - | I;)el
ENTERKEY XY JOG KEYS
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INSTALLING C3 BUS RS485
4 PORT HUB

Universal AC Power Plug
100VAC to 240VAC 50/60HZ USB ACT LED shows

Regulated 5V @ 1A out valid connection to PC
on USB channel

INSTALL

RS485 HARDWARE

PWR Con ACT

usB
CandCNC
RS485 4 PORT HUB

ACTIVITY MONITOR

R ront lonLy) C&C1 C&C2  PN200
To EPO on ESP front panel
or EPO on Table I/0

Standard CAT5 UTP up to 50ft ACTIVITY MONITOR
LEDS

When a device is plugged into a
port on the hub, the LED will light
if it has proper communications.
It does not mean the device is
operating correctly (see later
pages for using the Hub Utility).
The Activity Monitor shows send
and receive activity on the port

WICIEC Use with
CommandCNC™
for LINUX O

NO OHla

SENSOR INPUT Ethernet
DTHC IV Digital Torch Height ETHER-CUT

CandCNC
Electronic Controls for CNC
(CP PV‘R UBOB III™ Technology

CandCNC DTHC IV system shown

CandCNC
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INSTALLING RS485 4 PORT HUB
RS485 4 PORT HUB - DEVICE CONNECT

The USB Active (ACT) LED only comes on
when there is a valid USB connection to the
PC. Drivers have to be loaded and active.

RS485 HARDWARE
INSTALL

USB ACTIVE LED

PWR USB B plug to PC

CandCNC
RS485 4 PORT HUB

ACTIVITY MONITOR

E%Z'ggepré'é?m ) C&C1  C&C2  PN200

INSTALLING CandCNC RS485 Devices to the USB-RS485 4 PORT HUB

The USB-RS485 4 PORT HUB has an advanced processor that can communicate
with several RS485 devices. RS485 is a robust and noise-immune communications
standard used in industrial electronics for years. Because of its differential signal
methods, it is unaffected by external or ground based noise and reliable
communications of several hundred feet are common. RS485 is a multi-drop
topology meaning there can be multiple devices on the same pair of wires as long as
all of the devices operate at the same speed (BAUD RATE) and have a unique
address. Since USB is a common port on most PC'’s it is a logical choice for
communications that do not depend on precise timing.

You will note that the USB-RS485 4 Port Hub has four independent channels and
each channel can talk to multiple devices. Because of different Baud Rates or
special signals the 4 port hub has two special jacks:

1. Hypertherm RS485 Port. This channel runs at a much slower speed and can
only talk to a Hypertherm Plasma Cutter equipped with an RS485 port (optional) and
through our HyT-Connect RS485 interface. If you already have the HyT-Connect
RS485 SIM Kit installed and have the older single port (dual jacks) RS485 module
you need to unplug the existing setup and plug the RJ45 (Cat5) cable FROM the port
on the rear of the Hypertherm into the jack 1 marked “To Hypertherm Rs485 PORT.

CandCNC
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INSTALLING RS485 4 PORT HUB

3. DTHC IV High Speed Digital Torch Height Control. The DTHC IV uses the
RS485 (C3BUS) for the following:

RS485 HARDWARE
INSTALL

. Transfer of screen information to CommandCNC like Torch Volts, Torch Amps and
the status LED’s for Torch UP, Torch DOWN and ARC OKAY. Unlike the DTHC Il that
uses defined parallel port inputs for the UP, DOWN and ARC OK, the DTHC IV sends
the data across the RS485. The only “hard” input from the DTHC IV to
CommandCNC is the HOLD signal (mapped to INPUT 1 on Ports & Pins).

. Communication to the plug-in in CommandCNC to update Z position when DTHC is

active (tells CommandCNC where the DTHC has moved the Z while under THC
mode).

. Pass parameters and settings in MACH to the memory of the DTHC IV. This
includes all of the DTHC Cut Profile Settings either from the screen or from the G-
code when using DCC.

c38US® MANAGING THE HUB

During the install the CandCNC Hub Utility was
added and an ICON was placed on your desktop.
Click on the icon to open the Hub Utility.

IMPORTANT: The purpose of the HUB UTILITY is primarily to confirm proper
communication with each device and to be able to do some base level testing . You
cannot run the Hub Utility at the same time CommandCNC is running.

The following screens show the CandCNC Hub Utility displaying information about different
devices connected to it. The Hub is “smart” and automatically detects any compatible device
connected to it. Review the screens that follow and understand what each section of the
screen is used for.

CandCNC
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INSTALLING RS485 4 PORT HUB
USING HUB UTILITY Application

L
('
<
- : AalELa =
DEVICE DETAILS 03
rile [ Avout < 5
Device Detail Provides the: -
S _— Device Name =
DEVICES i < Device Code: Each @
CLASS (type) of device
Shows a list of Device Code:p has a different Device
Address:p CODE. Codes can be
connected Firmware Version ,IJ_ from 1 to 99
devices. As a Device Status Device Address: The
device is unique address of a device
connected and within a class (values from
sensed by the 1 to 8). Devices of the
hub it will appear same type must have a
in the list. If you different Device Address.
connect a device Future cards will have
and it does not address jumpers to allow
show up multiple cards of the same
immediately, /\ type to work on the same
stop (close) the hub
application and IlCandCl}Q Hub connected. Firmware version = 1 \ Firrﬁware Version: This
restart. 1 _ Ll displays the current
Hub Connected
(to USB on PC) TEST DEVICE
Displays current Action button that Update Device Firmware
firmware of the HUB. opens a new This allows you to update
This MUST show dialog window. each module with new
connected status You must have a firmware. New firmware
before any other of the dgvpe . will be designated by a
functions will display. ggh_llghteLc_i ;r][ the REV number. Firmware
useglt(r;?es Istto ;de;tes vlviII (tj)g availablg |
or down load in a specia
Setu_p/ Test download section of the
evice

CandCNC website and on
the Yahoo
CandCNCSupport Forum.

The Hub Utility is an application provided to manage the C3BUS USB to RS485
4 Port Hub and the devices attached to it. With the utility you can:

Update the Hub Firmware (Firmware is the program that runs the hub)

Update Firmware in the Devices attached (like the DTHC V)
Test basic communications

Test device functions

Device level diagnostics

Set some device settings

What you CANNOT DO:
Run CommandCNC (Both applications trying to talk to the same device does not
work).

CandCNC
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INSTALLING RS485 4 PORT HUB
USING HUB UTILITY Application

L
2
MISC: "o DX o onlv the devi =4
Porsse ] R nly the devices you Zg
Opens choice to DTG _ have purchased and TP
update firmware. Hypertherm plasma |De"‘°° have connected will 2=
This s the first o i— | Show upin this List %
Step In upaating evice Code: |0
the HUB Address: [0 Bloa);mHaygﬁlrthSel’:E)nWS
FIRMWARE. Firmware Verslun:lﬂ_ p . y
up if you have the

S Optional RS485 port
on the Hypertherm
and its connected to
the 4 port hub with
our HYT-CONNECT
rs485 kit

ﬂCandCNC Hub connected. Firmware version/:\1 6

pup
Current Firmware Version

File Misc About

Devices Device Details
PN200 Pendant- Rev 1
DTHC Iv

Hypertherm plasma

Device Code: [0
Address: [0
Firmware Version: |0

Select hub firmware file...

Look i | @ ESCARONTEY =] o -
‘: usb48Shub_1.2,uccex
: @ usb4ashub_1.5,uccex
My Recent @ usb48Shub_1.6.uccex
Documents
Desktop
L/ Select the highest release number.
candend My Documents New firmware can be found on the
Candcnc website (manuals page).
My Computer
My Network  File name: usb4a5hub_L.6.uccex - Open
Places [ _] |_|
Files of type: | CandCNC Hub Fimware Files | Cancel
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INSTALLING RS485 4 PORT HUB
USING HUB UTILITY Application

Filz  Wisc  Ahaul

_q

Dewicat

Diica Dalads [

Vrmerterm gl ma
Cerdre
=

DTHC imkasmatian
EEFROM Faad
E . PE
A ek Curenkfiom DF EEFROM
OTHC S adliad upP
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Bend THE Canily

IF YOU DO NOT
HAVE THE HyT-
Connect RS485
options the device
will not show up in
your devices list
and this screen will
not appear.

RS485 HARDWARE
INSTALL

The DTHCIV device will show up if it is connected and has
communication with the HUB and CommandCNC. The setup and testing
including the screen shots of the DTHC settup screens are located in the
DTHCIV Setup and Config for CommandCNC Manual. Use it to setup and

CandCNC

tune your DTHCIV device .
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ETHER-CUT SCREEN DETAILS

Load and Testing CommandCNC

After you have started CommandCNC using the appropriate desktop ICON (Defautls are Router and
Plasma) you open to a screen . If you get an erro message instead the specific Config File for that
CONFIG is probably not correct. Read the message . You can try starting the other CONFIG and if
it starts it definitely the Config File. There are some hardware issues that can prevnent any Config
from loading. The Errpr message should give you a clue . There are also Template (default)
Configs you can choose to see if it's a hardware issue.

CCNC
Software 1

If you start the Router Config You should see the following screen or something very close. If you
are missing the Desktop icon or it's not in the selection list, then use the CONFIGURATOR app to
generate a new config (you can copy from a Template or any existing Config) and select the “Create
Desktop Shortcut” in the lower left corner in the Configurator before you do the SAVE and EXIT.

IMPORTANT NOTE: Anytime you update CommandCNC you shoule open all of your
CONFIGS and hit the Save & Exit Button. This action rewrites the config INI files to
hold any new settings.

Chode | | Ecil.

Pause D .DDDD
0.0000
= J (2t 0.5000 “Home 2

100% | Reser

CandCNC
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ETHER-CUT SCREEN DETAILS

BladeRunner LINUX DTHC IV
PLASMA PROFILE SCREEN

Current Running PROFILE in top bar of
CommadnCNC window

Checking current version of

File Machine [Help CommandCNC. Click on
_ Help upper left corner and
Open... C - s fht.m”t HELP/About

[ o

Version of CommandCNC.
i before 0.3.8 d t
(s\;mirvsvlci):?Nir?dc())rv?/) See sc;gtci)on CG m ma nd c N c 0 .g . U

on updating CommandCNC.

This program is a front-end for linuxcnc.
: It is derived from the Gscreen interface
User License for CommandCNC.

License is Free and issued with cretamaer TR FEMT 10507
Hardware. Unlicensed Software » S EEE

will only run in Demo Mode

.2 Close

CandCNC
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CommandCNC Control Software Screen Details

n

Aun

rrom Line

Machine is in E-
STOP. No other
buttons will respond
until its out of E-
STOP. External

events (E-Stop
input goes active) E-STOP Stop
can cause E-STOP ACTIVE

or hitting the button
stops all motion and Feed Override 100% = Reset
puts machine in e-

UE
2 S
(& T
0
(i}

Singla Stap

Max Velocity 100% | Reset

stop.
Jog Speed 20 % | Reset
Ready For Homing
Main Button Control Panel  ifcode is loaded
: { clicking RUN turns
b RUN Button
Frorn Line GREEN and starts
code. RUN always
rewinds and
Single Step starts from the
3 top of code. Of
you hit STOP you
can only hit RUN
Indicates E- PRESS FOR and start over. See
STOP is - E-STOP next page on using

NOT active . the Run From Line

Clicking PAUSE

Fun while code is
Frorn Ling running stops
motion
(FEEDHOLD) and
clicking Resume
Single Step starts from the
spot of the
PAUSE/ Clicking
STOP stops the
PRESS FOR code (not the
E-STOP same as E-
STOP).
CandCNC Page 47




CommandCNC Control Software Screen Details

Run From Line; You can
position the cursor in the fun
G-Code , highlight and hit Frorm Line
the Run From Line . It will
start from the line. This
may not have the exact _ ’
effect you would expect . Single Step
It's recommended that
you first do a Touch Off to
reset the Z, then scroll
back up in the code from
where you want to start
and find the prior M5 and
Run from there. if you do
not want the plasma to . i
fire at that point then Single Step: This
check the Disable Torch allows you to run
Button and uncheck it as through the code

you approach the place to one step at a time.
pickup the cut. You must start

Single Step at the
beginning . each
time you hit the
Single Step button
it will advance one
line of code

PRESS FOR
E-STOP

CandCNC
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CommandCNC Control Software Screen Details

Main Button Control Panel

Feed Override 100%  Reset
Max Velocity 100%  Reset

Jog Speed 20 % [ Reset

Ready For Homing

(. Feed Override. Increase or decrease the runnng feedrate by the
precentage slected. Use this control carefully. Pushing the speeds too
high whiel cutting can have other effects that can cause toolpath
deviations.

« Max Velocity. This sets the speed the machine runs when doing
rapids (GO moves) 100% is whatever the velocity in Motor tuning is set
to. Lowering Max Velocity slows down rapids (and possibly G1/G2/G3
moves if it is less than the feedrate in the G-Code)

« Jog Speed si the speed you jog the machine using the keyboard jog
keys.

Message box. Gives system status messages .

feedrate.

« Zero [XYZ] Buttons Resets the
drate: O OOO DRO for the associated Axis. This sets
the WORK ZERO . It does NOT
change the Table Zeros (HOME).

5 67 50 Il - Home [XYZ] Buttons Moves the

. SR o s to the associated HOME position
and zeros the machine to Table home.
All other positions are OFFSETS from
Table Home. In Simulation mode the
buttons simply Zero the Table position.

Hormnez

Horne Z

CandCNC
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CommandCNC Control Software Screen Details

Jog Type: continuous -

Feedrate
faro i
faro

farod

Jog Type:

CandCNC

0001 in

001 in

)00
01 1n IOO
100

din
001 mm
01 mm
Jd mm

T mm

(3

continuous

Main Button Control Panel
« Axis Output A & B. These

turn on/off the two auxiliary
AC outlets (A & B) on the
BladeRunner. (relays on
the MP3600 table 1/0 card)
They can be triggered by G-
Code using M7 and M8 for
on and M9 for off.

Jog Type: Continuous or
Incremental. When you
click the control you have a
choice of continuous or a list
of different increments
(steps). In Continuous mode
the axis moves as long as
you hold the axis jog
key/button down. In any of
the Incremental selections
the axis moves that amount
and stops. Releasing and
striking the jog key again
moves it just that amount.
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CommandCNC Control Software Screen Details

Toolpath zoom with mouse or from menu 0
. C
The MANUAL button in the upper left 0 ©
frame opens a set of manual sub 2 ;
’ - routines that perform specific manual 8] “-l-j
Iy Bria .
Load Materia actions. u 0
Touchoff - The LOAD MATERIAL button moves
Feedratel the XYZ to a preset position defined by
much.;-ff] - | the values entered into the XY and Z
e (——H Input boxes. The values are stored and
Touchoff Feedrate sets the speed of Probe (touchoff) moves. only need to be entered once and can
Touchoff Limit sets the limit of the Probe move. Ifthe Z has be changed if needed. After the values
not made contact by the time it re iis paink, the mave have been set you can push the Load
will stop and you will get the me Material button and it will manuall
"G38.2 move finished withou fg conkack.” aterial bution a . a ua y
Default setting: -0.75 Range:-127.00 to 0.00 move the three axis to that position.

NOTE: You have to be out of RESET
before you can enter values or
& Skip Touchoffs activate the button.

57 StopatMi
[PLASMA FUNCTION see DTHCIV
Setup and Config manual for more

| Override Limits detail]
— - The Z Touch-off button is a special
AUto | fanual | MDI function sub routine that moves the Z

down until the probe input is activated
then lifts the Z enough to clear the
switch (or sensor)lt then applies the Z
negative offset (if there is one). THIS IS
DIFFERENT than a homing move on Z
since homing moves to the switch and
then raises up the Home Switch Offset
Homing Direction| ®Negative  (Positive | and zeros the Z MACHINE zero The Z
Switch Offset is entered into the Z motor
tuning as the Home Switch Offset.

Homing Velocity 20 units f min
Home Switch Offset -0.059

Move to after homing: 0 ﬁ
OVERVIEW

You do motor tuning for Z using the
CommandCNC Configurator .

When used with the CommandCNC POST for
SheetCAM you can set a POST option to use the
Z Touch-Off sub routine in code INSTEAD of
using the SwitchOffset in SheetCAM. See the i LT
section in PART 2 on setting up the POST - LnNgUrator
Options.

OISR G e

CandCNC
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CommandCNC Control Software Screen Details

“

G-code display uses key word
color highlight Toolpath zoom with mouse or from menu

CCNC
Software

bl Toolpath can be displayed with or wihout rulers
Open.. Offsets

MO010

NDD20

NOD30

MODA0

NOO50 F10.0
i

MO
NOa0
NO100
NO110
ND120
NO130
NO140
ND150 ME3 ED Q900
NO160 G4 P10
ED Q378

E0 QETS
NO230 MES ED Q510
NAXO G4 P4 -
13

MDI screen lets you type one
or multiples lines of G-Code
and execute.

File Machine View Help

NOTE: Important feature allows you to scroll and
highlight a line of G-code and that cut will show up on
the toolpath in the Toolpath Display. Conversely you
can highlight a cut on the Toolpath and it will take you
i BL€H | to the line of G-Code in the G-Code display.

Command

G1X2.75 Y1.75 F100 Load your G-Code generated by the
CommandCNCLinux Post and see the toolpath.

Take the system out of RESET and RUN the code and
watch it simulate the cut. You can enlarge or shrink the
toolpath display independent of the screen and add or
remove the rulers using the right-side menu bar.

Context highlighting on the G-Code scroll lets you better
read and understand what it is doing.

You can use the MDI screen to write and run code
interactively to do a quick cut or to troubleshoot.

[ |

Auto  Manual | pDI
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CommandCNC Control Software Upper Screen Details

LIVE VIEW WINDOW UPPER RIGHT

Details of LIVE VIEW Right-hand
Menu.

1 & 2 Allows changing the LIVE VIEW
display . You can use the Zoom In or
Zoom out on the menu , The SHIFT-Left
mouse button + Drag OR the Center
Mouse Wheel.

3 Turns on and off the ruller display in
the selected UNITS

4. The tool is normally displayed as a
circle from the TOp View. In plasma
cutting , because of the numerous touch
offs , the relative tool size display can
grow. This button turns off the tool
display and just shows it as crosshairs

5. Remove the toolpath. This is not the
toolpath PREVIEW (dotted lines) but the
actual Cut path lines (solid) as the file is
run . If you are going to start over or
load a different file after a simulation you
need to use this button to clear the Cut
Path.

8. This button changes the view from
TOP to other planes (front and side). Its
NOT ACTIVE for plasma because the Z

veritclle moves show the touch off moves

and cause a stepped Z effect Only

"CERUCNC

NOTE: You can switch to
other view windows like
the THC settings,
Messages and
Diagnostics, and the code,
if running, will continue to
run. You can also make
changes to the Live View
window with the buttons
listed below and the code
will continue to run with no
interruption.

Display all axis offsets . Shows MACHINE
L and WORK positions

Zoom IN (Enlarge toolpath) or use }

S Mouse Wheel

Zoom OUT (Shrink toolpath) or use
Mouse Wheel

Display/Turn off Rulers

. /

\tool can show oversized.

~
Toggle Tool display. Turns the tool display
ON/OFF . On some large plasma files the

J
. . N
Remove cut path display. Use this to
clear the toolpath if you rewind and
start over. )

plasma

LAxis view display (Z top view ONLY in ]
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CommandCNC Control Software Screen Details

DIAGNOSTICS TAB Upper [

RIGHT: ) X home *) Limits
« Input Status. Bank of *) Y home ¢ E-Stop
LED indicators to show when *) Z home ) AUXT
in input goes ACTIVE. Used -
primarily for setup and * ) A home
testing. Input Functions are *) B home
assigned to specity input pins =

in the CONFIGURATOR * ) C home (THC HOLD)
e Output Status. Bank of

LED indicators that show IR UL KA

when an output SIGNAL * ) Torch (P2 pin 14)

goes active. - .
* ) Aux Output A (P2 pin 16)

*) Aux Output B (P2 pin 1)
*) /017 (P1 pin1)

Live View | THC Settings | Messages | Diagnostics

L

Easy to use GUI Diagnostics Screen shows you real time status of all
INPUTS and OUTPUTS. Use it to check the assigned pins and functions
and to monitor the I/O during a test run.

CandCNC

Page 54

T

UE
2 S
(& 7]
0
1)




CommandCNC Control Software Screen Details

“

CCNC
Software

CandCNC Support Forum

CommandCNC is a Graphical Interface for Linuxcnc, derived from
the Gscreen interface.

Basic usage instructions.

1) Before you can move the machine, you must take it out of E-Stop.
2) Open a file to cut using the Open... button at the top left of the
screen.

You can jog the machine using the arrow keys and Page Up/ Page
Down. If the machine does not move, press the Esc key and try
again.

Live View THC Settings Messages Diagnostics

Interactive ABOUT/HELP file displays links and local files like training
videos .

Page 55
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CommandCNC Configurator Utility

Corplezifd )|
Copiiiejurziror

G

<
0
2
v
<
3
9
Y
c
0
§]

Using the CommandCNC Configuration Application (Configurator) to
generate CONFIG files

The following pages show you how to us the configuration application to do detailed and
required changes to setup your machine and to have multiple configurations including
one for Plasma and another for router. Probably the most tedious part of doing the
setup is to define the Axis and which motor is assigned to an axis then to do the Motor
Tuning for that axis/motor combo. There are detailed pages to allow you to
mathematically derive motor tuning settings. If math is not your forte do not despair! We
have a practical way to set your motor calibration (steps per unit) which is the most

important parameter in motor tuning. We have included a section for “Using a tape

Measure” to calibrate your motors. We have a simple fill-in-the-blank page for doing
motor calibration. While calibration is the most important parameter , the Max Velocity
and Acceleration are numbers that have to be derived for YOUR setup though trial and
error. Once you have the calibration set so it goes the correct distance when a g-code
commanded is used (in the MDI screen) then you can do some motion tests to arrive at
the best velocity and acceleration. Your goal is to get your table set to provide reliable
motion at numbers that give you good performance while cutting at the max speeds you
will be using . keep in mind that with plasma, the thinner the material the faster you need
to cut and the more acceleration you need to get to that speed quickly. In plasma
acceleration is more important that fast speeds. It yields more accurate toolpaths and
good corners and sharp turns.

The default Configs have default numbers based on the some common setups but they
WILL need to be refined. Your decision of how you will configure your machine andif
you will use XY homes or what inputs you will use is up to you and the default setup my
need to be changed to match your configuration. There are base level TEMPLATES that
you can clone a new CONFIG from. There are settings that you can put in values that
can cause your system to go strange things or even refuse to run.

CandCNC
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CommandCNC Configurator Utility

Opening Screen

Master Menu ﬁ
Desktop

Action Menus COmmanaGN (s ICON

ONTTEUTELon

0]

Configurator

| File Help Configurator opens in the Edit/Create mode to the
E? %ﬁ\ = Machine tab display. The last Machine/Config
; 1 |ﬁﬂ name you had open will be the current ﬁ
New | Load | Save | Help! CONFIG/Profile you will see . Exit

Machine‘ Axes‘ Muturs‘ Inputs‘ Dutputsl Advanced

her load an existing config, or create a new one to start:

Machine/Config Name[TDMSFIasmaSim (Simulated) |

Config Directury[{humeftcaudIejlinuxcnc,fcunﬁga,"l' DMSPIaamE]

[v]Simulated - for running without hardware

Machine Type| Plasma [ I
Linear Llnitsl @inch Cmm |
Gcode Editnrlmuusepad J

No ethernet card detected.
Assuming 7i92 ccc_plasma.bit firmware.

(¥|Create Desktop Shortcut

Use the CommandCNC Configurator to define different running setups (Configs). The MACHINE
tab lets you select an existing Config and open the details tabs to confirm or edit the settings or
you can create a totally new config and name it whatever you want.

CandCNC
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CommandCNC Configurator Utility
Loading an Existng Config

Loading an exiting Config to
Check or make changes
Your system will have a list of
existing Configs that could be as
short as two or as many as you have
defined and saved . To EDIT or
review a Config that is not the Default
config you have displayed when you
open the Configurator App you
should use the “Load” button to get a
list of available Configs to load. The
possible settings are covered in the
following pages

[

Existing Configs

MyMNewConfig
Router

TOMSPlasmaSim

TomsimOxyFuel
cccgscreen
plasma
plasma_sim

Wb

[ Cancel H Ok l

Saving a CONFIG

Once you editied the Config you should Save it
by using the Save Button. Saving the file
overwrites the current config so make sure its
waht you wish to do. You will get the dialog

New | Load | Save [ Help!: box below

C
0
it}
©
C
J
0
U=
c
0
4]

| . |Save config|

B - Configuration written successfully.
If you click the CLOSE 1

button, Configurator will
return to the screen you

were working on. You can

continue to edit or you can ﬂ
EXIT the program using the s

Exit button.

If you have made any changes that have not been saved you will get the Dialog Box
shown below. You have an option to Exit without saving of the do a Save & Exit

‘ r) This config has unsaved changes, do you want to save before exiting?
L

[ Exit without saving ] FSaue and exit /-—"ﬂ ’ Don't exit ]

CandCNC
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CommandCNC Configurator Utility

Create New Config

File Help

ol [ [k

....................

|Create new config|

LY == === [T Ileas & | ] ¥ I

Use the NEW Icon to open a dialog to
create a new config. You can create a
new config with empty values, or
select an existing CONFIG to “Clone”
(make an exact copy that you can then
edit . Its recommend that you create a
new Config before making any major
changes to an work Config .

Starting with 0.7.0 you can also create
a new CONFIG from a “Template”. A
template is a stored configuration that
cannot be editied . These are
DEFAULT type Configs. You may have
other Template choices .

In release 0.8.6 there will be an option
to SAVE a CONFIG as a User Template.
It provides a way to save a backup of a
config that cannot be accidently
changed or edited.

All User configs are stored in
individual named folders under :

..home/[user]/linuxcnc/configs

Its advisable to back up that folder and
all subfolders to an external memory
device (memory stick) You should do
that everytime you update
CommandCNC. After you have opened
a working config and done a SAVE then
EXIT. It could save you hours of
frustration if you have a PC or HD
failure.

CandCNC

Enter new config name

ll |

(Optional) Select item to clone
Templates | Existing Cunﬁg5]

Blank config
MyNewConfig
Router
TOMSPlasmaSim
TomsimOxyFuel

N
cccgscreen ") s
| \\ '
e\

[ Cancel H Ok

Enter new config name

(Optional) Select item to clone
Ternplat95| Existing Configs

Blank config

Plasma

Plasma - 3 axis ¥ gantry
Router - 3 axis ¥ gantry
Simulation

RN e

[ Cancel ” Ok

|
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CommandCNC Configurator Utility
Defining Axis Settings

0

NOTE: Axis settings for Velocity and Max
Acceleration are numbers that vary from table to
table. The numbers here are for example only.
Use the Section H on Motor tuning and
calibration to arrive at numbers for YOUR

CCNC

Configurator

Corpeindey e
Conilejrzitor

ne| Axes‘ Mntnrs‘ Inputsl Dutputsl Advanced‘
2 is] YAxisl ZAxisl AAxisl BAxisl CAxi5|

W
(vJEnable T SAN‘PL
Axis typel @ Linear ()Rotary J
Maximum Velocity [suc- ]units; min
Maximum Acceleration \50 Iunii:z'.,lr 52
Axis Travel Limits: min |~999 | maxlggg |
Homing
Homing Directiunl @ Negative (_) Positive |
Homing Velocity |2n |unit5; min
Home Switch Offset -0.059 S
Move to after homing: |D | SAM
(v)Create Desktop Shortcut | Cancel I | Save and Exit |

The AXIS Tab allows you to define the Maximum Velocity , Acceleration and Soft Limits of each
ENABLED axis. This is not the “Calibration” which defines the number of steps it takes to travel
one “Unit” (inch or millimeter) and is done in the Motors Tab (see next page). As of 0.7.0 The axis
page has changed and now has a separate section on homing For more detailed information
on each setting click the || Helpt! | button on the upper tab row.

CandCNC
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CommandCNC Configurator Utility
Defining Axis Settings

0

Defining Axis Settings

NOTE: Axis settings for Velocity and Max
Acceleration are numbers that vary from table to
table. The numbers here are for example only.
Use the Section H on Motor tuning and

. . . | & - sl (s
calibration to arrive at numbers for YOUR -'5"”1"“”5[-*' /Lo
table. Copiieurzitor

0
4
0
0

(5
0
2
©
[
3
0
=
c
0
0

NOTE: Sample screen values are not
recommendations and your settings will
be different

CandCNC
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