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Section 1: Safety

Read This Manual

Read and understand this instructional manual, the cutting machine manuals, and your employer’s
safety practices. Note: This product is not designed to be field serviceable. Please return to an
authorized repair cOK for any required service.

Dangerous Machinery

Operation and maintenance of automated equipment involves potential hazards. Personnel should
take precautions to avoid injury.

Injury and entanglement may occur if hands and limbs come in contact with moving machinery.

KEEP HANDS CLEAR of dangerous moving machinery. All control, including manual, can be effected
using the front panel keys or remote interface.

Loose fitting clothing or ties may become entangled in the machinery. These items should not be
worn while operating or servicing the machine.

High Voltages

Electric shock can kill. Be sure this equipment is safely installed in accordance with enclosed
procedures and specifications.

Avoid contact with electrical wires and cabling while power is on.

This equipment should only be opened by trained service personnel.
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Product Listings

Type “M” and “P” Controls

E178333

c € cus

Note: This product has been designed and manufactured in accordance with CE and UL Safety
Standards.

UL has successfully tested and listed the type “ M” and "P” control products in accordance with the
applicable U.S. and Canadian Safety Standards. File number E178333. Note: Suitable for pollution
degree 2 environment only.

This appliance has been successfully tested and listed by CE under the following standards; EN
500081-2 1994, EN 61000-6-2 1999 and EN 55011:1998. Certificate number: Retlif R-3909N
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Section 2: Overview

Front Panel Layout

This software is designed specifically for 15" TFT Touch Screen operation with 1024 x 768 or higher
resolution and is used on all CNC models. Individual man machine interface (MMI) and front panels
may vary.

Power Switch

Hypertherm Automation controls are equipped with a momentary contact power switch. Press briefly
and release for controlled power on and power off the control. Pressing the power switch for 10
seconds will force a hard system shutdown of Windows and the control. Generally, a hard shutdown
is not recommended.

Touch Screen

The touch screen software interface allows direct key input on the screen through the use of check
boxes, radial boxes, drop down selections and data input. Data input boxes will automatically display
a numeric or alphanumeric keypad depending on data type.

Front Panel (selected models)

{

Start

Stop

Torch Up / Down

Manual

QT_D Forward and Backward on Path
=
MWW

Speed Pot (Manual Feedrate)
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Front Panel Keypad (selected models)

The yellow key labeled HELP is for on-line documentation and help. Simply press this key at any
time and this document will be displayed.

The keys to the lower right of the front panel comprise the alpha numeric keypad, which is used for
entering data. To the far left, under the label Machine/Screen Navigation, are keys which control
manual motion and cursor location during data input. These include the MANUAL key (for Manual
Mode jogs) and the eight arrow keys (for jog and cursor direction).

The two keys under the label CUT are for program start and stop.

G I ¥ I I1IIXDB
 —
- i IC:B+ MOUSE 3
o)
O rl.'M CRINE'SCREEN A4 WG4 TTD\'-‘
&
| PREV (I 4+
«]O[»
L—|F.LDPP1‘DRWE y WJ

Key Functions

The alpha—numeric keypad is used to enter numeric data or text. To
enter a number, simply press the key. To enter a word, press and
hold the matching colored shift key (up arrow) while pressing the
desired letter key. The + (plus) and — (minus) keys are used to add
and delete features at selection and check boxes.

DA TA ENTRY

An alternate (ALT) soft key indicates that more
i soft keys and features are available by pressing
s this soft key on screen.

. When the alternate soft key is displayed, the
purple shift can also be used to view additional
soft keys.
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mmwsmmmwm‘\ These keys activate jogging using the arrow keys when in the manual

.@. The Prev/Next buttons are used to move through the field boxes,

mode. Manual key functions (indicated in green) are available at the
Manual, Pause and Align Screens. This keypad is also used for
navigating through a multi-variable dialog box (indicated in yellow).

Page Up/Down is used to scroll and the arrow keys are used to select
items in a dialog box.

E
N
T
E
R

o

Pressing the space key inserts a space into the current data entry field. The space key is
also used to toggle between fixed logic settings ( i.e. setups - preheat sense input
open/closed ). The space key may also be used to add and delete features at selection and

check boxes.

Deletes the current character in the data entry field and backs up one position in the field.
Located above the Back Space key are the * and ? characters which are used as wild
cards to search for files.

Can be pressed at any time (except during cut) to return to the previous menu without
saving any changes. Located above the Cancel key are the \ and : characters which
are used for mapping network drives.

Causes the last number entered/toggled to be accepted. Located above the enter key
are the < and > characters which are used for mapping network drives.
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PC Keyboard Layout

Available as standard on selected models but may be added to all controls.

A EREF FREF mEEE FER

ML%HMHMM;‘PWTW ﬂ % %@@%@
[@QL@W mﬂ J x_\ - Cﬂ @ﬁ HHEJ L,,S_J-.

\n

/

Keyboard Functions

Function Keys F1-F8 are equivalent to the soft keys on the display screen.

Function Key F9 is equivalent to the START key.

Function Key F10 and Pause Key are equivalent to the STOP key.

Function Key F11 is equivalent to the MANUAL MODE key.

Function Key F12 is equivalent to the HELP key.

Arrow direction keys are used for manual motion.

The HOME key is equivalent to the PREV field key.

The END key is equivalent to the NEXT field key.

The [ key is equivalent to the purple arrow shift key.

The ] key is equivalent to the blue arrow shift key.

The Esc key is equivalent to the CANCEL key.

To exit the control software press Alt F4. Warning: This will terminate the current application.
To switch between applications press Alt Tab. Warning: The selected application window to be on
top of the desktop and may cover or hide the control software application window.



Section 2: Overview 7

Optional USB Front Panel (selected models)

@ @
Contral Drives and Plasma USB
Information 1/0 | Keyboard | Ports | Mators System | Front Panel iz |
ICON Legend
af Single station torch selection. Upper switch position is automatic operation. Center switch

position is OFF. Lower switch position is manual operation.

Manual Raise and Lower of selected station.

Manual ignition of torch.

Manual Low Preheat

;

2o

% Manual High Preheat.
¥

Manual Cut Oxygen
St All stations UP.

Automatic plate sensing (IHS) for pre-selected stations

Speed Pot
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Model Numbering System

The control is available with the following hardware and software configurations. Features and control
configuration options in software are based on the I/O configuration of the control. Generally, the
information presented in this guide is based on the I/O configuration as outlined below. Please refer
to your control I/0 configuration for available features and product information. The specific
configuration is determined by the Model Number, as shown below:

HDDD-DDDD-DDDD-D?_

A
Axis Configuration —T Operating System
2 = 2 Servo Axes 0 = Windows 95/ 98
3 = 3 Servo Axes 1 = Windows NT
4 = 4 Servo Axes 2 = Windows XP
5 =5 Servo Axes
6 = 6 Servo Axes APC
7 =7 Servo Axes 0 = None
8 = 8 Servo Axes 1 = Laser
9 = 9 Servo Axes 2 = Plasma
A =10 Servo Axes
B =11 Servo Axes THC
C =12 Servo Axes —
S = Sercos 0 =None
- 1=1THC
I/ O Configuration 2=2THC's
B=Burny3/5 Speed Pots
M = MicroPath _
P = PicoPath 0 =None
Vv _ Voyager 1 =1 Speed Pot
S = Sercos 2 =2 Speed Pots
D = Edge Ti - DC amps Joystick
Power Supplies 0 = None
1 = Joystick

0 = Standard Logic Supply

2 = Standard Logic Supply & Backup Hard Drive
Auxiliary Supply with

0 = None
+5, +/-12 & +24 vdc 1 = Installed
Pointing Device Processor
0 = None
] 0=166 MH
1 = Industrial Mouse — Memory 1 =200 MHz
0 = 16 MBytes 2 =266 MHz
LCD Type 1 = 32 MBytes 3 =433 MHz
X = None 2 = 64 MBytes 4 =566 MHz
0 = 10.4" Dual Scan DSTN 3 =128 MBytes 5=1.2GHz
1 =10.4" Active Matrix TFT 4 = 256 MBytes 6 =2.4 GHz
2 = 15" Active Matrix TFT 5 =512 MBytes 7 =3.06 GHz
3 = 15" Touch Screen 8=13GHz M
4 =12.1" Active Matrix TFT

Model Numbers
You may wish to record your Model Number in the space provided below.

Model Number Information

Model Number:

Serial Number:
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Operation Summary

The programming and operation of the control is menu-driven. The following diagram shows the
Screen Hierarchy for the menu structure.

The menu that appears in the display when the unit is first turned on is referred to throughout this
manual as the Main Menu. All other menus and functions are accessed at some level under Main
Menu, or else appear as part of a special operational sequence, such as when the cutting process is
interrupted during the middle of a part.

The OK and CANCEL keys have special functions in relation to the menu structure. The OK soft key
returns to the menu from which the present selection was entered and retains any changes that were
made. The CANCEL key returns to the menu from which it was entered and deletes/discards any
changes that were made. There are, however, some operations during which CANCEL is not active.

Screen Hierarchy
‘Main Screen ‘

LEies | | Ucu |

Load from Disk ‘ ‘ |{Pause ‘

I{Change Consumable ‘

Cut Chart ‘ |{Part Options

Change Consumable‘ Repeat

Save to Disk ‘ Manual Options ‘ Align ‘

|{Save Log to Disk ‘

Manual ‘ Manual Options ‘ Manual Options ‘
Download from Host ‘ HManual Options ‘
Upload to Host ‘ Home Axes ‘
{ Setups ‘
Cut Types ‘ H Diagnostics ‘ H Password 1 ‘ Cutting ‘
{Oxy Fuel ‘ {Control Information ‘ { Machine ‘ Watch ‘
Timing Diagram ‘ {I / O ‘ {Speeds ‘ Password 3 ‘
{Water Jet ‘ Inputs ‘ { Link ‘ |{Station Configuration ‘
Timing Diagram ‘ Outputs ‘ { 110 ‘ Password 2 ‘

{ Plasma ‘ Analog Inputs ‘ { Sercos ‘ H System Tools ‘
{Timing Diagram ‘ { Keyboard ‘ {Axes ‘ { Backup Hard Drive ]
{Cut Chart ‘ USB Front Panel ‘ {Transverse ‘ {Scan Hard Disk ‘

{ Marker ‘ {Serial Port ‘ { Rail ‘ { Defrag Hard Disk ]
{Timing Diagram ‘ {Drives and Motors ‘ { Dual Gantry ‘ {Format Floppy Disk ]
{ Cut Chart ‘ { Plasma System ‘ { CBH ‘ { Network Tools ]

{ Laser ‘ Inputs ‘ { Tilt ‘ { Remote Assistant ]
{Timing Diagram ‘ Outputs ‘ { Rotate ‘

{ Cut Chart ‘ Supply Information ‘ {THC ‘
H Process Monitoring ‘ { Lens ‘

{Shape Manager

|{Shape Library ‘

|{Nester

‘ H Shape Wizard

Text Editor

Simple Shape ‘

Nester Setups

Part Options

‘ Teach Trace

View Text

Load from Disk

Repeat

Part Options

Download from Host ‘

Align

|
|
|
‘ HyperCAD ‘
l

‘ HyperNest

Repeat

‘ Shape Library

Manual Options

Align

‘ Simple Shape

Manual Options
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Section 3: Diagnostics

Control Information

Shows the current software versions and hardware configuration of the control. This information is
required when contacting the factory for support. Below is a typical control information screen.

Help

~Hardware ~Control Information 0
Processor Type |Pentium 4 Hardware Key | 6BF982A8-0000-0000 —)

Processor Speed | 2.4 GHz Model Number |H6V2-0346—0001—02

Memory Installed | 504 MB Serial Number |0505007575 Axes Installed |6
Hard Drive Size |29.3 GB Control Type | Type V /O Installed | 32/32
Hard Drive F 26GB

i B ~Software Modules
Motion Control Card | Not Found DXF Translator ~ HyperNest CNC-1.01.1C
Analog Input Card | Not Found NetMeeting

SERCOS Slaves | Not Found HyperCAD-1.01.2  HyperNest-1.01.1

- Software Versions

Operating System ,m
Operator Interface ,7007
Vittual Device Driver [700
Motion Conirol Card ,W
SERCOS Slaves [NotFound

Q

10:25:32 AM

Drives and oS
¥ Cae 1/0 @) Pois dhit Plasma System System Diagnostics

Hardware

The Hardware section shows the current hardware configuration which includes the Processor Type,
Processor Speed, Memory Installed, Hard Drive Size, Hard Drive Free Space and Motion Control
Card revision.

Software Versions
The Software Versions section shows the current version of the Control’'s Operating System,
Operator Interface (software version), Virtual Device Driver and the Motion Control Card software.
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Control Information
The control Information section displays the Hardware Key number, the control model number, serial
number, control I/O type, axes enabled and 1/O enabled.

Software Modules

The Software Modules information will display the optional software features which have been loaded
or have been enabled for use (e.g. DXF Translator, McAfee VirusScan Software or NJWIN font
Viewer).

Voltage
System Voltages at the motherboard will be displayed for motherboards equipped with this monitoring
feature.

Temperature
Temperature at the motherboard will be displayed for motherboards equipped with this monitoring
feature.

Fans
Fans speed at the motherboard will be displayed for motherboards equipped with this monitoring
feature.

Limited Version

The Limited Version information will be displayed if the control is operating on a trial version of
software. The version of software is available for 90 days of use and may be enabled for permanent
use through use of a password available from the control vendor.

’* Limited *fersion

[raye Left IE!EI

THC Revision
The current Command® THC Interface and Real Time Revision Levels will be displayed at the Control
Information screen when enabled.

-THC Revisions

Interface I_ Real Time I_

System Diagnostics
Pressing the System Diagnostics Softkey accesses the touch screen calibration utility for tuning touch
screen response.
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1/O

Inputs

This test continuously monitors and displays the current state of all of the optically-isolated discrete
inputs in the control. The current state of each input, On or Off, is displayed to the left of the input
name. Below is an input screen with all of the inputs off.

Inputs displayed with a white background allow for the input name to be changed by the user. To
change the input name, use the Previous/Next arrow key to highlight the desired input and type the
new text for the input name. The input can then be connected to the control and used as
commanded in the part program. Example: The EIA W7 S1 code will pause the program and wait for
input 7 to become active.

A password is required when entering this screen.

Input

@ Off - |anuli @ Off - |Gas Control Read Complete
@ off - |Dual Gantry Home @ Off - |Gas Control Error
@ Off - |Program Inhibit @ Off - |RaiseTorch1
@ On - |CuUMark Sense @ Off - |LowerTorL‘h1
@ Off - |mpul5 @ Off - |anu121
@ Off - |Remote Pause @ Off - |RaiseTorch2
@ off - | Drive Disabled @ Off - |Lower Torch 2
@ off - |tnpulB @ off - |\npu124
@ Off - |XHome Switch @ Off - |mput25
@ Off - |X+Ouer1ravel Switch @ Off - |[nput26
@ Off - |Y—0venravel Switch @ off - |Input27
@ Off - |Y+CNer1raveI Switch @ off - |[nput28
@ Off - |Plasma 1 Select @ Off - |Input29
@ Off - |Plasma2 Select @ Off - |anu130
@ Off - [Marker 1 Select @ off - [Input3 @ Cancel
@ off - |Marker2 Select @ off - |mput32 _
’ OK
1:23:21 PM u
‘ Inputs Outputs Analog

Note: The number and name of the Inputs will vary due to control software and hardware
configurations.
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Outputs
This test allows the activation of all optically-isolated discrete outputs in the control. Each Output’s
state can be changed by selecting the desired output with the PREV and NEXT keys and then
pressing the SPACE key. The current state of each output, On or Off, is displayed to the left of the
output name. Below is an output screen with all of the outputs Off.

A

Warning: When manually activating the control’s outputs, Machine, Torch and Marker motion may

occur and the cutting device may activate.

Re] @ Off - |Torch Up

Rl @ Off - |Torch Down

HEE] @ Off - Ilgnilion

& @ Off - [Torch Height Disable

Re] @ Off - IHDId Ignition

] @ Off - |Marker

R @ Off - ICul Control

B @ Off - |Plasma 1 Enable

] @ Off - |Plasma 2 Enable

Rl @ Off - IHigh Preheat Control

R @ Off - |Lolw Preheat Control

B @ Off - IMarker1 Enable

M) @ Off - |Marker 2 Enable

R @ Off - IGas Control Write

A @ Off - |RemoleTesl Operate

B @ Off - |RemoleTesl Preflow

Installation & Setup Guide

9) Help

Re] @ Off - |Remote Air Plasma

] @ Off - |Remote H35/N2 Plasma

B @ Off - [Remote 02 Plasma

M @ Off - |GasFIDwSelI
Rr) @ Off - |Ges Flow Sel 2
] @ Off - |Gas Flow Set 4
B @ Off - |Gas Flow Set8
B @ Off - |Gas Flow Sel 10

) @ Off - |Gas Flow Set 20

B @ Off - |GasFlowSel40
[AE] @ Off - |Gas Flow Set 80

F] @ Off - |GasF|owSeHOO
M) @ Off - |Valve Select 1
Re) @ Off - [Valve Select 2

A5 @ Off - [Vaie Select4 Q o
R @ Off - |VaNeSelect8

Click Switch or Press SPACE to Change Output State 1:24:02 PM

Anal
Inputs Dutputs ‘n;;g

Outputs displayed with a white background allow for the Output name to be selected by the user. To
change the output name, use the Previous/Next arrow key to highlight the desired output and type the
new text for the output name. The output can then be connected to the control and used as
commanded in the part program. Example: The EIA M22 and M23 code will turn on and off output
12.

Note: The number and name of the Outputs will vary due to control software and hardware
configurations.
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Expaned I/O

15

For controls equpped with more than 64 1/O a series of selection softkeys are available to access the
required Inputs, Ouputs and Analog I/O.

@ Off - |X+0ver1ravel Switch

@ Off - |X—Dvenravel Switch

@ Off - |Dual Gantry Home

@ Off - |Inpul4

@ Off - |!npu|5

@ Off - |Enputﬁ

@ Off - |Y+Over1ravel Switch

@ Off - |Y-0venrave| Switch

@ Off - |inpu|g

@ Off - |Enpul10

@ Off - |inpun1

@ Off - |Enpul12

@ Off - |inpu|13

@ Off - |CHS Over Range

@ Off - |CHS Cut Cable

@ Off - IEnpul16

(To] | 140
1-64 65-128
Inputs Inputs
1-32 3364

Note: The optional USB Front Panel I/O are not accessible from the 1/O Diagnostics screen.

140
129-132

@ Off - |Enput1?

@ Off - |input1s

@ Off - |Enput19

@ off - |input20

@ Off - |Enput21

@ Off - |mput22

@ Off - |Enpu123

@ Off - IEnput24

@ Off - |Enput25

@ Off - |Enput26

@ Off - |Enpu127

@ Off - |Enput28

@ Off - |Enpu129

@ Off - |input30

@ Off - |Enput31

@ off - |mpu132

10
321-384

10:35:35 AM

1/0
385-448

Q_)) Help

Functionality for the USB Front Panel may be tested through the Keyboard Diagnostics.
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Analog Input Diagnostics

Note: View screen may vary depending on the Analog Input Card installed.

Inputs

The Analog Input Card required to operate the optional Joy Stick and Speed Pots is equipped with six
low voltage Inputs that are optically isolated and can operate at 24 — 120 VAC/DC. The first four
inputs are used for the optional Joystick feature and inputs five and six are used to support THC One
and THC Two Nozzle Contact Sense respectively. The Input Logic for these inputs is normally open.

Analog Inputs

The Analog Input values shown in the upper right hand of the screen are the actual voltages coming
into the analog card. Analog Inputs one and two are used for THC One and Two. Analog inputs
three and four are used for optional external speed pot referencing.
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Serial Port

This diagnostic screen allows the testing of the control serial ports. To perform the test, install the
appropriate jumper or jumpers. If the serial port being tested is configured for RS-232, jump pin 2 to
pin 3. If the serial port being tested is configured for RS-422, jump pin 2 to pin 3 and pin 4 to pin 7.
Select the appropriate serial port to test and press the Test Port softkey to initiate the test. If the
serial port is functioning properly, the exact text in the Send window will appear in the Received
window. If the serial port is not functioning properly, a Communications Time Out message will
appear below the Received window. If the serial port test fails, then the control may be defective and
the factory should be consulted for further instructions. Below is a serial port test screen with a
successful test.

Q
Port | Serial 1 =
Test # Once ¢ Continuously

Send
To test the serial port:

1. Jumper pin 2 and pin 3 on the serial port
2 Press the Test Port softkey

If the test passes the text that appears in the Received
box will exactly match the text that is in this box

Received
@ Cancel
oK
10:45:02 AM v
My 170 @)  Fos Lt o ks Test Port
Port
The Port parameter is used to select which port will be tested.
Test

The Test feature is used to select a single or continuous signal is to be sent for testing.

Send
This window contains the text that will be transmitted during the serial port test.

Received
This window will contain the text that is received during the serial port test. If the test is successful, it
should match the text contained in the Send window.

Test Port
Used to initiate the serial port test on the selected port.
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Drives and Motors

The Drives and Motors diagnostic screen allows a technician to send a direct signal to the drive
amplifiers without enabling the servo loop for testing purposes.

AN

Warning! When sending direct signals to the drive amplifiers, unexpected motion on the cutting table
may occur and extreme caution should be used.

When the Drives and Motors screen has been pressed, the following warning message will appear.

Voyager l'

7\ Warning: This will Disable Feedback while leaving the Drives

* )} Enabled for All axes. This may cause the Motors to Drift if the
Drives are Not properly balanced. We Recommend that All
Motors be Removed before proceeding.

u Ok @ Cancel |

Select OK and then enter the machine password to view the Drives and Motors screen.

Pulse Type © Single & Repeating Rail Position (_)) Help
Pulse Direction ¢ Positive © Negative & Alternating 0 000 |n
Pulse Magnitude | 5 volts

Transverse Position

Pulse Duration |75 sec 0-000 In

+10 -

Dual Gantry Position

I By -
L e b

o Qutput Signal 0-000 In

~Speed
Rail

0 ipm

Transverse

0 ipm
Dual Gantry

0 ipm Q Cancel

THC 1

|70 ipm u 0K

Test Test Test Test Test Zero
Rail Transverse Dual Gantry THC Al Posttions
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Pulse Type

Selects whether the signal that will be sent to the drive amplifier will be a single pulse or a repeated
pulse. If the repeated pulse is selected, the signal will continue until the Test softkey for that axis is
pressed again.

Pulse Direction
Selects whether the signal that will be sent to the drive amplifier will be a positive, negative or
alternating pulse.

Pulse Magnitude
Sets the voltage of the signal to be sent to the drive amplifier.

Pulse Duration
Sets the amount of time for each segment of the signal to be sent to the drive amplifier.

Test Transverse/Rail/Dual Gantry/CBH

The Test buttons will send the selected output signal to the appropriate drive amplifier. If a repeating
signal has been selected, any combination of available test buttons may be used for the test. Each
drive amplifier will be sent the selected output signal until the selected output softkey has been
pressed a second time to end the test.

Test All
Pressing the Test All softkey will send the selected output signal to all drive amplifiers.

Speed
The Speed window displays the current speed for each axis.

Note: When more than four axes are selected, the user will be prompted to select which group of
axes will be available for testing when entering the Drives & Motors Diagnostic screen,

vovager
Axes & 1thrud4  5thru8

u oK @ Cancel
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SERCOS Drives & Motors

Use of the SERCOS Interface™ allows the user to easily expand the number of axes available for
use. The form of communication with the drives for Motion commands is over a serial link using
diagnostic software provided by the Drive vendor.

AN

Warning! When sending direct signals to the drive amplifiers, unexpected motion on the cutting table
may occur and extreme caution should be used.

When the Drives and Motors screen has been pressed, the following warning message will appear.

x|

' WARMING: You are about to enter Drive Tuning Mode. Drives will be Disabled, Drive Tuning Mode Requires the Use of a Keyboard and
- Mouse. Ready to Enker Drive Tuning Mode?

When entering the Drive and Motors Diagnostics screen the specific drive communications software
will be launched for the drive being used. Please refer to information supplied by the Drive vendor on
how to use the drive setup software for the specific drive being used. The following are some
examples of drive setup and tuning software.

DriveTop from Indramat

j_'J DriveTop - Drive status - Drive 3, SGP0O3 Axisl

File Setup Drve Functionz  Owerview Estras Optionz  Help

Dirive status: | A013 Ready for power on ;I Clear drive errar |
Firmnware: | Puia-ECODRISGER-03VRS Active peak current: 40,000 &
Amplifier: | DF.CO2 3-040-7 Active duration current; 15999 A
Mator: | MEDO4B-144-GG0-KN Braking resiztor load: ]
—Command values:
[T drive enable
= drive halt Position: 0.0000 Deg
[T power section enable
[T control section enable Welaciy: 0.0000 Rpm
additive: 0.0000 Rpm
Meszages: | npts
I Standstil I~ FBG+ Torgueforce: Iiﬂtl 4
[T it position [ FEG-
[T Target position [T EStop
[T Drive interlock open || 7 Cam
. ~Actual values:
I~ 90% Load I~ Cam Pos. Enc. 1: 0.0000 Deg
™ 4HE I~ Jog + Fos, Enp 2 G000 | Deg
[T Vact < s I~ Jog - in reference: [0
I~ Wact = Vomd Velocily: 0.0000 Rpm
= Md_limit reached Torquesorces| 00 %
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PacSci 800Tools from Pacific Scientific

[rd PacS ci 800T ools
Communication  Edit  Utlities  Help

[ New Configuration

Tpload

On-Line Drive Configuration

= Edit File i~ Wariables and Parameters Command:
Drive: PC842

Motar: SIME [k Laad
Mode: SERCOS Control

Controls power to the motor Y Eave
[

¥ Oscilloscope Drive enabled status

Edit Online

Welocity command source [ Inputs outputs——

¢ Dot | 1o | 1@ on
) . 2 @ off
Position error value {poscommand - position) 33 off z @ Off
Control Mode Switch _ 4 @ off 3 & off
Sets the proportional gain of the velocity loop 5 () Off
6 0 Off 4 O off

Sets velocity feedforward signal amount applied to position loop ”Sggpe

Switch to Scope

|Drive: Pcg42  [SERCCS Control Mode [Status: Axis 255 Disabled

Note: screen resolution may temporarily change during use of the above utilities.
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Error Messages

The control contains a number of error messages that will be displayed when programming, machine,
or internal errors are detected. A list of the more common error messages are explained below.

SERCOS Errors

A number of different errors can be posted from the SERCOS Interface™ for both motor and 1/0
performance. The error messages are specific to the drive and I/O modules being used. Please refer
to information supplied by the Drive and I/O hardware supplier for appropriate response.

SERCOS Ring Not Running
This error indicates that communication with the SERCOS ring has been lost. Generally this is due to
a fault condition on the ring. Check SERCOS hardware and cycle power.

No Part Loaded

This message is displayed whenever the control does not contain a valid part program in memory. To
clear this error message, load a valid part program from either the Shape Library, hard drive, diskette
USB Memory or from a Host system.

Part Larger than Plate

This message will be displayed if the part program that has been loaded is larger than the plate size
information in Setups. The operator may choose to ignore and continue the cut or return to Setups to
correct the plate size.

Kerf too Large, Arc/Line has Disappeared. Abort Cut?

This message is displayed when the Kerf size selected is too large and will affect the shape of the
part. The operator can continue to cut the part, abort the cut to review the Kerf information selected
or abort the cut to review the part program for any errors. Electing to continue cutting of a part
program which prompts the display of this error, may lead to unexpected results.

Cut Sense Lost

This message is displayed if the Arc ON Feedback setup parameter is enabled and the Cut Sense
input is deactivated by the plasma unit while cutting. When this condition occurs, the control displays
the Pause screen, which allows use of the Cut Recovery features to finish cutting the piece.

Communications Time Out

This message is displayed whenever the Host system does not respond within the Link Time Out
setup parameter for either a Host Upload or Download. To correct this problem, increase the Link
Time Out setup parameter and check the communications setup parameters on the Host system and
the control.

Host Not Responding

This message is displayed whenever the communications is lost to the Host system after the initial
communication was established. To correct this problem, try exiting and re-entering the Upload or
Download to Host screens to re-establish communications and/ or check the communications setup
parameters on the Host system and the control.

Scale Factor must be between .001 and 1000
This message is displayed whenever a value less than .001 or greater than 1000 is entered for a
Scaling Factor. To correct this problem, enter a value between .001 and 1000 for the Scaling Factor.
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Radius at Arc Beginning and Radius at Arc End are not within the Arc Radial Error Tolerance
This message is displayed whenever the radius beginning-arc and the radius-ending arc of a part
program are not within the Arc Radial Error setup parameter in the Main Setup screen. To correct this
problem, either increase the Arc Radial Error Tolerance setup parameter or correct the part program
itself.

Transverse Position Error Exceeded

This message is displayed whenever the current Transverse position error exceeds the Servo Error
Tolerance Setup parameter in the machine setups screen. It also may appear if the position feedback
loops are not operating properly, or the machine is being commanded to move or accelerate faster
than it is capable. To correct this problem, either increase the Servo Error Tolerance Setup parameter
in the machine setups screen, re-tune the system, decrease the Maximum machine speed setup
parameter or the acceleration rate setup parameter. Generally, this error is displayed when the
setting for Incremental or Absolute EIA | and J codes is set to the wrong state for the active part
program.

Rail Position Error Exceeded

This message is displayed whenever the current Rail position error exceeds the Servo Error
Tolerance Setup parameter in the machine setups screen. It also may appear if the position feedback
loops are not operating properly or the machine is being commanded to move or accelerate faster
than it is capable. To correct this problem, either increase the Servo Error Tolerance Setup parameter
in the machine setups screen, re-tune the system, decrease the maximum machine speed setup
parameter, or the acceleration rate setup parameter. This error generally indicates a servo drive or
motor problem. First check for fault indications on the servo drives.

Dual Gantry Position Error Exceeded

This message is displayed whenever the current Dual Gantry position error exceeds the Servo Error
Tolerance Setup parameter in the machine setups screen. It also may appear if the position feedback
loops are not operating properly or the machine is being commanded to move or accelerate faster
than it is capable. To correct this problem, either increase the Servo Error Tolerance Setup parameter
in the machine setups screen, re-tune the system, decrease the Maximum machine speed setup
parameter, or the acceleration rate setup parameter. This error generally indicates a servo drive or
motor problem. First check for fault indications on the servo drives.

Transverse Positive Hardware Overtravel Reached

This message is displayed whenever the control detects a positive limit switch in the Transverse axis.
This can also occur if the limit switch input is set for the wrong polarity or the limit switch wiring is not
properly connected. If the Transverse axis did trip the positive limit switch, use Manual mode to jog
the Transverse axis away from the limit switch. This error generally indicates a servo drive or motor
problem. First check for fault indications on the servo drives.

Rail Positive Hardware Overtravel Reached

This message is displayed whenever the control detects a positive limit switch in the Rail axis. This
can also occur if the limit switch input is set for the wrong polarity or the limit switch wiring is not
properly connected. If the Rail axis did trip the positive limit switch, use Manual mode to jog the Rail
axis away from the limit switch.

Transverse Negative Hardware Overtravel Reached

This message is displayed whenever the control detects a negative limit switch in the Transverse
axis. This can also occur if the limit switch input is set for the wrong polarity or the limit switch wiring
is not properly connected. If the Transverse axis did trip the negative limit switch, use Manual mode
to jog the Transverse axis away from the limit switch.
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Rail Negative Hardware Overtravel Reached

This message is displayed whenever the control detects a negative limit switch in the Rail axis. This
can also occur if the limit switch input is set for the wrong polarity or the limit switch wiring is not
properly connected. If the Rail axis did trip the negative limit switch, use Manual mode to jog the Rail
axis away from the limit switch.

Transverse Positive Software Overtravel Reached

This message is displayed whenever the Transverse axis position is greater than the Maximum
Travel Limit setup parameter for the Transverse axis. When this occurs, use Manual mode to jog the
Transverse axis to a position within the Travel Limit setup parameters.

Rail Positive Software Overtravel Reached

This message is displayed whenever the Rail axis position is greater than the Maximum Travel Limit
setup parameter for the Rail axis. When this occurs, use Manual mode to jog the Rail axis to a
position within the Travel Limit setup parameters.

Transverse Negative Software Overtravel Reached

This message is displayed whenever the Transverse axis position is less than the Minimum Travel
Limit setup parameter for the Transverse axis. When this occurs, use Manual mode to jog the
Transverse axis to a position within the Travel Limit setup parameters.

Rail Negative Software Overtravel Reached

This message is displayed whenever the Rail axis position is less than the Minimum Travel Limit
setup parameter for the Rail axis. When this occurs, use Manual mode to jog the Rail axis to a
position within the Travel Limit setup parameters.

Dual Gantry Skew Error Exceeded

This error message is displayed when the control has detected a position error fault between the two
drive axes on the dual gantry. It also may appear if the position feedback loops are not operating
properly, or the machine is being commanded to move or accelerate faster than it is capable. To
correct this problem, either increase the Skew Error Tolerance Setup parameter in the machine
setups screen, re-tune the system, decrease the maximum machine speed setup parameter or the
acceleration rate setup parameter.

Need Station Selection

The Need Station Selection error message is displayed if the input for a station or process has not
been activated. Example: When cutting in Plasma mode, a Plasma 1 or Plasma 2 input may be
required to execute the selected Plasma cut process.

Buffer Time Out

This may appear if there is an instance where the motion buffer is full and cannot record the data
being saved. This error allows the operator to stop the motion, back up on path to the last pierce and
start over without a position error. This error should be reported to the control vendor.

CNC Time Out

This is a general error that may appear if there is an instance when any buffer is full and cannot
record the data being saved. This error allows the operator to stop the motion, back up on path to the
last pierce and start over. This error should be reported to the control vendor.

Unable to Find HASP

The HASP is a hardware protection key (dongle) that enables the software and features for use. If
the HASP is not installed, the control will not work. If this message appears and the hardware key is
in place, please contact your control vendor for assistance.
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Norton Ghost™ Utility

In the unlikely event that an extreme system error has occurred which prevents the control from
operating, the Norton Ghost™ Utility is available on specified controls to replace core system files
and re-enable operation of the control. Norton Ghost™ must be previously installed on the control
hard drive with an appropriate ghost image file.

The Norton Ghost Utility works by allowing the user to retrieve an image file from the D: partition of
the hard drive to replace all data on drive C: The Ghost Image may be a factory default or custom
user created image files. NOTE: All current information on Drive C: will be lost. It is recommended
that a unique user image be created after table configuration which will include all the important table
settings.

This feature may be executed from the System Tools screen or through use of a Ghost image utility.
This tool may obtained from the control supplier and transmitted via the Internet.

Norton Ghost™ is a Trademark of Symantec™ Corporation.

Create Utility from E-mail
To create a Norton Ghost tool utility from the compressed software sent via the Internet:

USB Memory
Instructions to download USB format tools and files are available to create a bootable USB device.
Specific batch files to run the utility are included.

Diskette

The file sent by the Internet will be an auto-executable file which will place the required files onto a
diskette to be used at the control. First place a blank diskette into your PC. Double click on the
recovery EXE file. A message box will be displayed. Click on the “Create Floppy” button to execute.
The EXE will copy the new files to the floppy disk to take to the control.

Instructions for Ghost Recovery

Creating a Custom Image File: Place the Norton Diskette or USB memory device into the control and
turn the unit on. Norton Ghost will progress as follows.

“Starting PC DOS....... "

Current Copyright information will be displayed

“Select 1 to make a New Backup Image or 2 to restore existing [1,2]"

Press 1 to create a new back up image. Up to three custom images may be created. They are
created as “newest” to “oldest” image and are automatically assigned. The “original” ghost image is

the factory default and may not be over written.

Back up will begin automatically.
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Backing Up Drive, Please Wait

Norton Ghost will launch as above indicating back up progress. The following Message will appear
when complete.

———————————————————— Back Up Complete, Please Remove Disk and Reboot

Remove the diskette or USB memory device. Turn the control Off and then On. Table setups and
software updates may need to be reloaded if the image is not current.
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Retrieving an Image File
Place the Norton Diskette or USB memory device into the control and turn the unit on. Norton Ghost
will progress as follows.

“Starting PC DOS....... "

Current Copyright information will be displayed

“Select 1 to make a New Backup Image or 2 to restore existing [1,2]"

Press 2 to retrieve the back up image. Up to three custom images may be created. They are created
as “newest” to “oldest” image. The “original” ghost image is the factory default. The next message
allows the user to select which version to use when restoring.

“1. Newest.gho”

“2. Older.gho”

“3. Oldest.gho”

“4. Original.gho”

“Select the Number of the Image to restore from the choices above [1,2,3.4]"

Press the number for the desired image.

“ Restoring, Please Wait

Norton Ghost will launch as above indicating restore progress. The following Message will appear
when complete.

e End Restoring, Please Remove Disk and Reboot

Remove the diskette or USB memory device. Turn the control Off and then On. Table setups and
software updates may need to be reloaded if the image is not current.
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Section 4: Password Setups

The following setup screens are only available with the supervisory passwords. This will help prevent
unauthorized personnel from entering these screens.

AN

Warning! Extreme care should be taken when changing these parameters as they may cause
machine damage if incorrectly set. Only trained service personnel should have access to these
passwords.

The “2865” password is provided for viewing of the Machine, Speeds, Link and Axes setups without
allowing changes. This password is useful for verifying setups without the danger of accidentally
changing them or revealing the supervisory password to an unauthorized user.

Note: After installation of the control to the cutting table or if any setup parameters are changed, it is
important to save the current setup file to both the hard drive and floppy disk for future reference.

Machine

X Axis Orientation
The control allows specifying the X axis as being either the Transverse or Rail axis. The default
setting is Transverse. This parameter should be set before cutting the part.
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Up Direction
This parameter defines the machine motion that will occur when the T arrow key is pressed during
manual mode.

Right Direction
This parameter defines the machine motion that will occur when the — arrow key is pressed during
manual mode.

Dual Gantry Installed
Selecting Yes will enable the Dual Gantry axis and allows configuring of that axis.

CBH Installed
Selecting Yes will enable the Contour Bevel Head axis and allows configuring of that axis.

X and Y Motor/Encoder
Selecting this feature as Swapped will internally swap the X and Y Axis encoder signals. This feature
simplifies the installation to systems with alternate wiring configurations.

Auto Torch Spacing

Selecting Yes enables an automatic torch spacing feature for use. This feature uses embedded part
program codes and dedicated outputs to control individual torch stations to set spacing and clamping
of direct and mirrored cutting. Please refer to the Auto Torch Spacing information provided in this
guide for additional information.

Tilt Rotator Installed

The Tilt Rotator Installed parameter is used to enable use of the Tilt Rotator feature. Tilt Rotator is a
unigue rotational cutting tool which combines a rotational axis with a Tilt (bevel) axis allowing for
compound cutting. Note: The Tilt Rotator feature will execute the commanded Tilt Angle motion over
the length of the line segment (linear interpolation).

Dual Tilt Rotator Installed
This parameter enables use of a second Tilt Rotator feature. Additionally a second Transverse Axis
is enabled for use allowing individual, parallel and Mirror cutting.

Auto Home at Power Up
Determines if the Contour Bevel Head (CBH) and Tilt / Rotate axes will automatically go into the
homing routine upon powering up the control.

Follower Initially
This parameter is used to determine if the CBH and Rotate features will always be enabled after
power up or would be enabled through the part program.

Dual Tilting Rotator Mode
The Dual Tilting Rotator Mode defines the Tilt Rotator to use two Tilt Axes rather than a Rotation
Axis and Tilt Axis for Rotational Bevel Cutting. Tilt Rotator parameter must be active for this feature.

Key Press Logging

The Key Logging feature is used to record key press and other related information in a daily log file.
This is intended for use by Service Technicians when a fault occurs to help review events prior to the
fault experienced. When enabled, the file will be saved to the hard drive which then may be retrieved
through the Files feature by transferring the file to floppy diskette or USB memory . Generally, this
parameter is set to NO unless instructed by a technician to be enabled.
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Table Size
Enter a value for the active cutting area for the X and Y axis. These values are used to limit the Plate
size parameter in the cutting setup screen to the maximum size of the table.

THCs Installed
The THC Installed parameter defines the total number of Sensor™ THC Axes assigned for operation
at the control.

Sensor THCs Installedl 1 _%
THC1  ~| Installedon [Axis4 =| |Analog1 |

THC Installed On Axis / Analog
This setup parameter is used to define the THC axis for use. The user can select which axis the THC
is to be commanded on, and the analog input to use (arc voltage feedback)

Note: Refer to the Station Configuration and Sensor™ THC sections of this guide for additional
information on the setup and use of the Sensor™ THC.

Ignore Torch Collision During IHS
This allows the user to ignore the torch collision input during the initial height sense cycle. This may
be advantageous for some THC mechanics.

Command THCs Installed

The Command® THC selection is used to enable the Command THC serial Link. For more
information on this feature, please refer to the Command® THC section of this guide. Shown in Type
P mode only.
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SERCOS

The SERCOS interface requires configuration to establish communications for motion and 1/O.

Drive Type
The manufacturer of the SERCOS style drive being used would be selected. This allows proper
operation and tuning parameters to be available.

Update Rate
The update rate for the ring may be selected for motion and 1/0. One millisecond is recommended
but it is dependent on the capabilities of the hardware being used.

Baud Rate
Communication rate for the ring may be selected. This is determined by the type of drive and I/O
being used.

Light Level
The user has the ability to adjust the intensity of the light pulses used on the fiber optic ring. This
feature is used to compensate for diminished signal due to issues such as ring distance.

Drive I/O

The user may select to use I/O options directly supported on the Drive Amplifier. Options are None,
Overtravel and Home Switches only or All I/O. Note: The Drive I/O will populate the general purpose
I/O (both analog and digital) in order from the lowest SERCOS drive axis to the highest SERCOS
drive axis. All /O is the default setting for SMCC interface.
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RECO/Beckoff 1/0 at Address 50

This parameter is set to Yes if the Indramat RECO or Bechkoff I/O module is being used to expand
the total number of 1/O being used on the fiber optic ring. Note: The RECO 1/O will populate the
general purpose 1/O (both analog and digital) following all drive 1/O.

HPR/4070 at address 60
This parameter is set to Yes if the optional SERCOS interface for HPR/4070 is being used.

HTA 1/O at Address 70
This parameter is set to Yes if the optional Hypertherm SERCOS interface card is being used.
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Speeds

The Speeds setup screen is used for setting the various machine speeds for different operating
modes.

Given that the drives, motors, gearboxes and mechanics are capable, the control is capable of
operating over a wide range of speeds.

Speed 0 to 1000 ipm @ Help
Acceleration Rate ’—30 mG
Fast Deceleration Rate [W mG
Maximum Machine Speed 1000  ipm
Limited Machine Speed 150  ipm
High Jog Speed 500 ipm
Medium Jog Speed 150  ipm
Low Jog Speed 25 ipm
Minimum Corner Speed 10 ipm
Fast Home Speed 100  ipm
Slow Home Speed 10 ipm
Creep Speed 10 % of Cut Speed
Plasma Hi/Lo Speed 90 % of Cut Speed
Plasma Distance to Corner |702‘ in 5
Plasma Distance from Corner I—DQ in 6 L=
\J 0K
11:16:13 AM
Machine ‘ Speeds Ports 1/0 Axes
Speed 0 To

This parameter allows the technician to input selected speed ranges to customize the acceleration
rates for the various speeds selected. When a speed range lower than the maximum speed is
entered, a new range at the maximum machine speed setting will be created, up to a maximum of
five. To reduce the number of Speed To ranges, input the maximum machine speed into the range
that is to be the highest speed selection and the additional range fields will be removed from the
screen.

Acceleration Rate

All mechanical systems have different acceleration and deceleration rates to move the cutting device
smoothly. The higher the acceleration rate, the quicker the machine will get up to speed. The lower

the acceleration rate the smoother the machine will position the cutting device. This setup parameter
is used to determine both the acceleration and deceleration rate for all motion.

Enter a value in milligees for the desired acceleration rate. A milligee (milliG) is 1/1000 of a G, which
is the acceleration due to gravity. One milligee is approximately 0.384 inches per second®. A good
starting point for most systems is 10 mgee’s.
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Fast Stop Deceleration Rate

Activated by the Fast Stop or Torch Collision Input, the Fast Stop Deceleration Rate Parameter
specifies in milligees how quickly the system will stop when the Fast Stop Input is active. Generally,
this value is much higher then the Acceleration rate.

A milligee (milliG) is 1/1000 of a G, which is the acceleration due to gravity. One milligee is
approximately 0.384 inches per second?.

Maximum Machine Speed

Enter the maximum value at which the system is capable of contouring. This parameter will be used
to range limit all subsequent speed entries. In addition, it is used to scale the speedometer widget in
the Watch window during runtime operation.

The maximum speed at which the control can contour can be calculated with the following equation.
Maximum Contouring Rate (IPM) =

60 seconds 3k 1 Inch %k 100,000 edges
minute User edges second

For example: the control could command a cutting machine with 4000 edges per inch resolution at
1,500 IPM.

Limited Machine Speed

The Limited Speed feature allows for a user-defined maximum machine speed when the Limited
Speed Input is active. This is commonly used to set a reduced machine speed for the purpose of
increased safety when testing or maintenance of the machine is being performed.

High Jog Speed
Enter a value for the desired high manual motion speed.

Medium Jog Speed
Enter a value for the desired medium manual motion speed.

Low Jog Speed
Enter a value for the desired low manual motion speed.

Minimum Corner Speed

This is the minimum speed to use when negotiating corners. The control has sophisticated
centripetal velocity and acceleration contouring algorithms, which should provide optimal cut quality
for most cut operations. In some situations it may be desirable to enter a minimum corner speed to
prevent over-burning at corners. In normal operations, this parameter should be set to zero.

Fast Home Speed
Enter the machine speed the control will use during the first phase of the homing sequence. During
the first phase, the cutting device will move towards the home limit switches at the fast rate.
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Slow Home Speed

Enter the machine speed the control will use during the second phase of the homing sequence.
During the second phase, the cutting device will move off the home limit switch and proceed to the
marker pulse. Upon detection of the marker pulse, the control will decelerate to a stop and perform a
small move in the opposite direction to the marker pulse.

Creep Speed Percentage
The Creep Speed Percentage parameter allows the operator to select what percentage of the
machine cut speed will be used when creeping. Generally, this is 25% of the cut speed.

Plasma Hi/Lo Speed Percentage

The Hi/Lo Speed specifies the percentage of the entered Cut Speed below which the control will
activate the Torch Height Disable output. The plasma system may use this output to switch from low
to high current or to disable the height control. Note: The Dual Grid/THC feature must first be enabled
at the Plasma Setups Screen.

Plasma Distance To Corner

The Plasma Distance to Corner parameter specifies the distance to the corner at which the plasma
system should switch from High current to low current and disable the Automated Height Sensor.
Distance to Corner is active whenever the speed drops below the Plasma Hi/Lo Percentage, or
segments intersect at an angle greater than the tangent angle. Note: The Dual Grid/THC feature
must first be enabled at the Plasma Setups Screen.

Plasma Distance From Corner

The Plasma Distance from Corner parameter specifies the distance from the corner when exiting, at
which the plasma system should enable the Automated Height Sensor. Distance from Corner is
active whenever the speed drops below the Plasma Hi/Lo Percentage, or segments intersect at an
angle greater than the tangent angle. Note: The Dual Grid/THC feature must first be enabled at the
Plasma Setups Screen.

For additional details on how the Torch Height Disable feature of this control operates, please refer to
the Cutting Section of this guide.

CBH Speed Setups (Shown only when enabled)

CBH Acceleration Rate

This parameter allows the operator to set the acceleration rate for smooth and stable movement of
the contoured bevel head. The higher the acceleration rate the quicker the CBH will get up to speed.
The lower the acceleration rate the smoother the machine will position the cutting device. Values are
entered in Rev/ Sec"2.

Maximum CBH Speed
Enter the maximum speed for the CBH rotation in Rev/Min.

CBH High Jog / Home Speed
Enter a value for the desired manual CBH jog and fast Home speed.

CBH Low Jog / Home Speed
Enter a value for the desired CBH slow home speed.
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THC Speed Setups (Shown only when enabled)

THC Acceleration Rate

This parameter allows the operator to set the acceleration rate for smooth and stable movement of
the Sensor™ Torch Height Control. The higher the acceleration rate, the quicker the THC will get up
to speed. The lower the acceleration rate, the smoother the machine will position the cutting device.
Values are entered in milligees.

Maximum THC Speed
Enter the maximum speed for the Sensor™ THC movement in inches per minute.

THC Jog Speed
Enter a value for the desired THC jog speed.

THC Home/Fast IHS Speed
The THC Home/Fast IHS Speed entered here is used to home the torch at the top of the slide and to
move the torch from the selected IHS height towards the plate, looking for the surface of the plate.

THC Slow IHS Speed

The THC IHS Speed is used to retract the torch after the plate has been sensed. The torch will retract
at this speed until the contact sense is lost. This determines the exact distance to the plate
regardless of any flexing of the plate. A very small speed is recommended for optimal accuracy.

The following Speeds setup parameter will be available when Tilt Rotator has been enabled.

Speed 0 fo ipm @ Help

Acceleration Rate 10 mG

Fast Deceleration Rate IW mG THC Acceleration Rate |750 mG
Maximum Machine Speed 50  ipm Maximum THC Speed G600 ipm
Limited Machine Speed 10 ipm THC Jog Speed 200 | ipm
High Jog Speed 10 ipm THC Home / Fast IHS Speed 50 ipm
Medium Jog Speed 10 ipm THC Slow IHS Speed [ 5 ipm

Low Jog Speed 10 ipm Rotate Acceleration Rate I—m revisec’2
Minimum Corner Speed 10 ipm Maximum Rotate Speed 10 rpm
Fast Home Speed 20 ipm Rotate Fast Jog/Home Speed 10 rpm
Slow Home Speed 10 ipm Rotate Slow Jog/Home Speed |—5 rpm

Creep Speed 25 9% of Cut Spead Tit Acceleration Rate | 10 revisect?
Plasma Hi/Lo Speed 20 9% of Cut Speed Maximum Tilt Speed 10 rpm
Plasma Distance to Corner Iio in Tilt Fast Jog/Home Speed 10 rpm

Plasma Distance from Corner ]70 in Tilt Slow Jog/Home Speed |75 rpm @ =

\‘ oK

1:20:04 PM

Machine Speeds Forts 170 Pxes
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Rotate Acceleration Rate

This parameter allows the operator to set the acceleration rate for smooth and stable movement of
the contoured bevel head. The higher the acceleration rate, the quicker the Rotate Axis will get up to
speed. The lower the acceleration rate, the smoother the machine will position the cutting device.
Values are entered in Rev/ Sec"2.

Maximum Rotate Speed
Enter the maximum speed for the Rotate Axis rotation in RPM.

Rotate High Jog Speed
Enter a value for the desired Rotate Axis High Jog Speed.

Rotate Low Jog Speed
Enter a value for the desired Rotate Axis Low Jog Speed.

Tilt Acceleration Rate

This parameter allows the operator to set the acceleration rate for smooth and stable movement of
the contoured bevel head. The higher the acceleration rate the quicker the Tilt Axis will get up to
speed. The lower the acceleration rate the smoother the machine will position the cutting device.
Values are entered in Rev/ Sec"2.

Maximum Tilt Speed
Enter the maximum speed for the Tilt Axis in RPM.

Tilt High Jog Speed
Enter a value for the desired Tilt Axis High Jog Speed.

Tilt Low Jog Speed
Enter a value for the desired Tilt Axis Low Jog Speed.

Torch Height Disable Feature

The Torch Height Disable Feature is used to activate the Torch Height Disable output and “freeze” or
disable the automatic adjustment of the Automated Torch Height Control system and prevent diving
or crashing of the torch in corners. Note: The Dual Grid/THC feature must first be enabled in the
Plasma Setups screen.

This output is activated by the control based on the values of Plasma Hi/Lo % of Cut Speed, Plasma
Distance to Corner and Plasma Distance from Corner setup parameters. When any one of these
conditions is met, the Torch Height Disable feature will be implemented. The definition of a corner is
based on the tangent angle in the Special Password screen and the value of the Plasma Hi/Lo speed.

Tangent Angle

This parameter is used to set degree of the tangent angle for control motion. Segments within a part
that intersect at angles greater than the selected tangent angle will decel to zero or minimum corner
speed. Segments within a part that intersect at angles less than or equal to the selected tangent
angle will not decel, unless the next segment is a speed limited arc.

Plasma Hi/Lo Speed Percentage

The Hi/Lo Speed specifies the percentage of the entered Cut Speed below which the control will
activate the Torch Height Disable output. The plasma system may use this output to switch from low
to high current or to disable the height control.
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Plasma Distance To Corner

The Plasma Distance to Corner parameter specifies the distance to the corner at which the plasma
system should switch from low current to high current or disable the Automated Height Sensor.
Distance to Corner is active whenever the speed drops below the Plasma Hi/Lo Percentage, or
segments intersect at an angle greater than the tangent angle.

Plasma Distance From Corner

The Plasma Distance from Corner parameter specifies the distance from the corner when exiting, at
which the plasma system should enable the Automated Height Sensor. Distance from Corner is
active whenever the speed drops below the Plasma Hi/Lo Percentage, or segments intersect at an
angle greater than the tangent angle.

Example:
For the example illustrated below, the Torch Height Disable output will be activated based on the
values of the setup parameters.

@ On - Cut/Mark Sense

@ Off - Drive Disabled

@ On - Torch Height Disable
@ Off - Hold Ignition

@ Off - Marker

@ Off - High Preheat Control
@ Off - Low Preheat Control

4= B
| B >

Al wl 4

5.04in
-

0

Position
Transverse Cut Mode

-0.020 in Plasma

Rail Kerf

5002 in 0.04 in é?ﬁ Multi Tasking
504in Plasma Speed
1Y ipm

RadiusRect bt Cut Window

Cutting 2:05:22 PM O%D O.LO O‘%

Increase Decrease View Dinioad
Speed Speed Sheet ety

Plasma Hi/Lo Percentage Value  90%

Distance to Corner Value .2 inches
Distance from Corner Value .2 inches
Tangent Angle Value 20 Degrees

For the above listed values, the Torch Height Disable output is active .5 inches before and .5 inches
after each 90 degree corner. The THD output is also activated as the torch accelerates away from
the pierce and through the arc due to the speed being below the Plasma Hi/Lo value. Finally,
because the arc intersects at greater than the 20 degree tangent angle, the THD output is activated
for .2 inches before and after the beginning of the arc, and is activated for .2 inches before and after
the end of the arc.
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Ports

The control comes standard with two RS-232C serial ports, which may be converted to an RS-422
configuration. For more information on the how to change the serial ports to the RS-422
configuration, please refer to Serial Port Connections. This port has been specially designed with
opto-isolation and filtering to minimize EMI/RFI noise problems common in many cutting operations.
Parameters are enabled and disabled depending on Port feature selections.

The control may be configured to use the communication link provided on the control or the user may
enter information to create a custom communication link at the Link Screen to communicate with a
host computer. Information on how to access the Phoenix Communication Link Software is provided
later in this section.

Up to eight ports may be configured for use in software. Hardware provided with your control may
support a smaller number of communication ports.

The following parameters are available to help configure the Serial Ports for your specific
communications package and selected communication features.

[ Link > |-|serial 1+ | Q)
Baud Rate 4800 ¢ 9600 ¢ 19200 ¢ 38400 < 57600 < 115200
Farty # Nome € Odd £ =ven
Date Bils €17 &8
Flow Centrol @ Mone € xXonfoff € Hardware

During Jog on Path @ Hope € Fomward Only € Forward and Eackward

Retriy of Timme Out | 0 fimes

Time Qut I 5 sec Using Phoenix Link ¢ No  Yes
Transmit Delay | 0 sec Show Host File Names © No & Yes
Eewimd | 8 Eile Bump Mede: & Off £ 0n
Dijglog Start | 33 Allow MBS Auto Reload € o & Yes
Dialog Dope | 42 Auto Home before Auto Reload # Off  On
Dialog ?rornptl Essi Program Termination ¢ 0 ¢ 63 <64 <99 ¢/ =
Bialog Pause | 126 Download Updates & No ¢ Yes
Dialog Acknowedge | 62 Use Multidrop # No  © Yes
End of Tranemission | 26 Address 1 :: i @ Cancel

Control Monitoring & Off ¢ On

u 0K

11:25:11 AM

Machine Speeds ‘ Ports 140 Hes

Port Designation

This parameter allows the user to select which serial port will be configured for link use with the
following remote communication settings. Select Link, Messaging, HD4070, FineLine or Command
THC (type”V” controls).



Section 4: Password Setups 41

Baud Rate

Allows selection of the desired baud rate for the remote Communications Link. The available Baud
rates are shown. The control also incorporates a unique compression utility that allows the effective
baud rate to be doubled. For example, for links configured to run at 9600 baud, the effective rate will
be 19.2K Baud.

Note: For Serial Messaging communication speeds from 1200 Baud to 115200 Baud are available.
See Serial Messaging in the Program Code section for more information.

Parity
Enter the desired parity for the remote Communications Link.

Data Bits
Enter the number of data bits the remote link is using. This value is 8 for the link software included
with the control.

Time Out Delay
Enter the amount of time the control will wait prior to display communications error should it not be
able to establish a link with a remote device.

Transmit Delay

Enter the amount of delay the control will insert between each character that is transmitted over the
serial port. Some communications links require a small delay to avoid missing characters that have
been sent to them. This parameter should normally be set to zero.

The following parameters allow the user to create a custom communication link on the control by
entering the ASCII code equivalent to the character or symbol used by the host computer for dialog
start.

For example: The ASCII Decimal Code 33 is equal to the ! symbol

Rewind

This setup parameter is only enabled when Link File Dump Mode has been enable. Enter the ASCII
code equivalent to the character or symbol used by the host computer for tape rewind at the host tape
drive system. Enter the number zero to eliminate the rewind command.

Dialog Start
Enter the ASCII code equivalent to the character or symbol used by the host computer for dialog
start.

Dialog Done
Enter the ASCII code equivalent to the character or symbol used by the host computer for dialog
done.

Dialog Prompt
Enter the ASCII code equivalent to the character or symbol used by the host computer for dialog
rompt.

Dialog Pause
Enter the ASCII code equivalent to the character or symbol used by the host computer for dialog
pause.

Dialog Acknowledge
Enter the ASCII code equivalent to the character or symbol used by the host computer for dialog
acknowledge.
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End of Transmission
Enter the ASCII code equivalent to the character or symbol used by the host computer for dialog
acknowledge.

Using Phoenix Link

If you are using the Phoenix Communication link program supplied on the control select Yes and the
control will automatically enter the appropriate ASCII codes in to the communication link dialog
parameters listed above.

Show Host File Names

The Show Host File Names feature allows the user to select whether or not File Names are shown at
the Download from Host screen. This is a time saving feature for operators who have very large part
folders at the host computer and know the exact file name of the part program to be loaded. The
Using Phoenix Link parameter must be set to ON to enable this feature.

File Dump Mode

Select On to configure the link communication protocol to communicate with link programs which
operate in File Dump Mode. This will allow the control to accept part programs as one long
uninterrupted stream of information as with a tape reader style link.

Allow M65 Auto Reload
Available when a generic link communication has been enabled, this parameter allows the user to
select whether the EIA M65 code will be used as an Auto-reload code or ignored.

Auto Home before Auto Reload
When enabled, this feature automatically “homes” the machine before the next Auto reload (EIA M65
code), either serial Link, USB memory or from Diskette, is executed

ESSI Program Termination
This parameter allows the operator to tell the control which ESSI code (0,63, 64 99, / or =) is to be
used as machine stop.

Download Updates

The Download Updates parameter allows the operator to download control software updates through
the link communications to the host PC. To use this feature, the “Using Phoenix Link” parameter
must be set to yes. The new update file would then be placed in the same folder location as the Link
software. When the Update Software softkey is pressed at the Special Password screen, the control
will search for the new software update via the link rather than the floppy drive.

Use Multi Drop

Selecting the Use Multi Drop feature will allow the control to be enabled to work with the Phoenix link
software Multi Drop feature. The Multi Drop feature allows the Phoenix Link software to communicate
with multiple controls to one communications port at the host PC. Up to eight controls may be
supported with the Multi Drop feature.

Please note: The “Using Phoenix Link” parameter must be set to YES to enable this feature and
specific hardware (serial communications board Rev C or higher) may be required to support this
feature. Please contact your control supplier for more details.

Address

The Address Parameter defines the control identification address when using the Multi Drop
communications feature. The Phoenix Link software uses this address at the Host PC to know which
control it is communicating with.
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Control Monitoring

When enabled, the Control Monitoring feature allows the user to view control status at the host PC.
Status for File Name, position, cut mode and cut information is displayed. This feature is only
available with the Phoenix Link communication software.

Please refer to the Phoenix Link information section of this guide for additional information on the
Phoenix link.

The following additional parameters are available when Serial Messaging has been enabled. See
Serial Messaging in the Program Code section of this guide for more information.

Flow control
Select to use None, Xon/Xoff or Hardware.

During Jog on Path

The user may select whether messages will be sent when jogging Forward or Backward on Path
while at the Pause screen. Note: All messaging will stop when the Stop Key has been pressed or
the Remote Pause input becomes active.

Note: The Message Type 21 will not be executed for “Backup on Path”.

Retry on Time Out

For the Message Type 22 (which requires an acknowledgement from the external device after the
message) an automatic retransmit of the message may be sent. The user may select the number of
retries allowed before faulting from a lack of response from the external device. The fault prompt
“Message Error” will be displayed when in a Time Out condition.

Time Out

The Time Out value may be used for the Message Type 22 (which requires an acknowledgement
from the external device after the message) if there is no Time Out value used in the command string
of the program code. Refer to the Delay Time / Time Out information for more information.
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I/0

Pressing the 1/O softkey allows the operator to configure the inputs and outputs for the shape cutting
table.

Inputs |1_32 ~ | Logic I 27 Joystick Installed © No & Yes @ Help
Normally | Input [ Speed Pot. Installed ~ No & s
Closed - Input1 . .
Closed - Dual Gantry Home Trial Override 0 to |150 %
Onen s oA intibi Fuel Override | 0 to [150 %
Closed - Cut/Mark Sense v Oxy :
Clooat S Plasma Override | 70 fo | 150 %
Input 1 - —|Spare - [Laser Cvertide 0 to |[120 %
Torch Collision Uses « Fast Decel ¢ Fault Ramp |Speed Pot. 1 - Installed on IAnang Input3 =
Inputs Inverted < No & Yes |Ana|og Input Offset 1« | 0 volts
Outputs | 1-32 hd Logic | 0 PFC Valve 1 ~ | Installed on |N0ne -
Normally | Qutput | -
Open - Torch Up
Open - Torch Down
Open - Ignition
Open - Torch Height Disable b 4
Output 1 = | -[Torch Up =
Drive Enables & Independent ¢ Series
Initial Feedback Delay 0 sec @ Cancel
T .=
2:52:03PM
Machine Speeds Forts 1/0 Pxes

Expanded I/O
When more than 64 1/0 have been selected a pull down box will be available to assign 1/0 in the
higher I/O ranges.

Note: When the optional USB Front Panel is used, the top 128 I/O will be assigned to USB 1I/O to
support the front panel

Input Logic

The control comes standard with up to 32 discrete inputs. The Input Logic parameter is used as a
mask to determine whether or not the input is to be treated as a normally open contact or normally
closed contact. Entering a numerical value here will set all the Inputs to a predefined set of logic
states for all of the inputs.

With Input Logic set to zero (0), an active input will be displayed as active or On (green lamp) in the
input diagnostic screen.

Logic Selection Box

The Logic Selection Box allows the user to select the Logic state for each input to be either normally
open or normally closed. The Logic state for the inputs may be switched by selecting the desired
input and pressing the space key.
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Input Selection

The Input Selection box feature is used to define which inputs will be used by the control and their
physical location on the control interface. All controls are shipped with the default selection of Inputs
and interface locations for the selected control Interface (I/0O) configuration.

Torch Collision Uses

This parameter allows the user to select the type of response used when the Torch Collision input is
active. The user may select to use a Fast Stop Decel value or the Fault Ramp time selected for the
individual axis.

Inputs Inverted

The Input Selection box feature is used to define which inputs will be used by the control and their
physical location on the control interface. All controls are shipped with the default selection of Inputs
and interface locations for the selected control Interface (1/0O) configuration.

Drive Enables

This setup parameter allows the user to select how the control responds to drive faults. If the setting
is Series, then all axes must complete their individual fault ramp times before the drives are disabled.
If the setting is independent, each drive is disabled immediately as soon as its axis fault ramp time is
finished.

Initial Feedback Delay
This feature allows the initial feedback from the Drive System to be held off after initial power up.
This allows the Drive System to fully enable prior to enabling the position loop.

Speed Pot and Joystick Overview

Through the use of Single Ended Inputs to an optional Analog Input Card installed in the control, your
shape cutting control may be configured to support an external Joystick or Two Speed
Potentiometers. Note: These features are not available for all control types and optional control
hardware is required.

The external Joystick is used as a directional command signal when in manual motion.
The optional Speed Pot may be used to adjust the current motion speed.
These features must first be enabled at the password protected I/O screen for use.

Joystick Installed
Select “Yes” to enable the optional external Joystick. Not available for all control types and optional
control hardware required.

Speed Pot Installed
Select “Yes” to enable the optional external Speed Potentiometer. Not available for all control types
and optional control hardware required.

Plasma Override %

The Plasma Override feature is used in conjunction with the Speed Pot feature to set the minimum
and maximum range of adjustment of the plasma Speed Pot based on a percentage of the set cut
speed. The Speed Pot feature must be enabled for use.
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Oxy Fuel Override %

The Oxy Fuel Override feature is used in conjunction with the Speed Pot feature to set the minimum
and maximum range of adjustment of the oxy fuel Speed Pot based on a percentage of the set cut
speed. The Speed Pot feature must be enabled for use.

Trial Override %

The Trial Override feature is used in conjunction with the Speed Pot feature to set the minimum and
maximum range of adjustment of the Trial Speed Pot based on a percentage of the set Trial speed.
The Speed Pot feature must be enabled for use.

Speed Pot Installed On
The Speed Pot installed on Parameter is used to assign Speed Pot inputs to the desired Analog Input
if a dedicated Speed Pot input is not available on the Analog input card being used.

Analog Offset 1- 12
The Analog Offsets 1 through 12 are used to correct for any imbalance or “Zero” the incoming analog
voltage to the Analog Input Card

Note: To calibrate the Analog Inputs, jumper the two pins specific to the input together and view the
incoming voltage at the Diagnostics Analog I/O screen. The incoming voltage should be zero. If any
voltage is displayed at the diagnostic screen, an Offset Voltage equal to the incoming voltage being
read can be entered here to “Zero” the incoming voltage. Please refer to the installation instructions
later in this section for more details.
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Input Definitions

Input
Spare

Torch Up Sense
Torch Down Sense

Preheat Sense

Cut Sense

Tracer on Path

Drive Disabled

Remote Pause

Remote Start

Program Inhibit

Raise/ Lower Torch

Station Select Input

Description

Spare inputs are activated through the part program. If a Spare input is
located in the part program, the control will pause the process until the
input state is detected. The Spare inputs may be used by use of specific
EIA “O” and “M” codes indicating the input number and function. Refer to
Appendix A in the operator’s manual for a complete description of these
commands.

Confirmation signal indicating that the torch is in the full up position.
Confirmation signal indicating that the torch is in the full down position.

Confirmation signal indicating that the Preheat Input from the torch is
active.

Activation of this input indicates that the plasma arc has transferred to
the work piece. If the “Arc On Feedback” setup parameter is ON, then
machine motion will begin at the activation of this input. Type “M” and
“P” controls.

Tracer On Path is used with the Teach Trace feature and indicates that
the tracing system has detected the template line.

If the Drive Disabled input is activated, the control will stop all motion and
generate a fault message. Position information will be lost.

A Remote Pause input, when activated, will stop all control motion and
display the Pause screen. No motion will be allowed until this input is
deactivated.

When a Remote Start input is detected, it will begin the selected program
cycle as if the Start button on the control had been pressed.

The Program Inhibit input will force the control to command the motion
output to a zero (0) speed. This is generally used as a dwell to pause
motion during a tool change or as a pause from a PLC interface.

The type “V” control has the ability to operate multiple Sensor™ THCs
which are commanded by the control, as separate axes. The Sensor™
THC Torch Raise and Torch Lower commands may be made through the
software softkeys or through the use of these external inputs to the
control.

The type “V” control system has the ability to operate multiple Sensor™
THCs which are commanded by the control as separate axes. The
control requires an input to indicate which Sensor™ THCs are active.
This Input is also used for tracking of consumable data for the specified
Plasma or Oxy Torch. Stations 1-8 are designated for Plasma and
stations 9-20 are designated for Oxy Fuel.
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X Home Switch

Y Home Switch

Z Home Switch

Y Overtravel Switch

X Overtravel Switch

Limit Switch

Ready to Fire PS 1-4

Raise /Lower 4070 1-2
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This input indicates that the machine has traveled to its X axis home
position. If the X axis “Use Home Limit Switch” parameter is set to YES
and a Homing function is performed, the X axis moves in the specified
home direction at the Fast Home Speed until the input is activated. The
X axis then decelerates to a stop and moves in the opposite direction at
the Slow Home Speed until the switch is deactivated. Once the switch is
deactivated, the X axis will either decel to a stop or continue on until the
encoder marker pulse is detected, if the “Use Marker Pulse” parameter is
set to YES.

This input indicates that the machine has traveled to its Y axis home
position. If the Y axis “Use Home Limit Switch” parameter is set to YES
and a Homing function is performed, the Y axis moves in the specified
home direction at the Fast Home Speed until the input is activated. The
Y axis then decelerates to a stop and moves in the opposite direction at
the Slow Home Speed until the switch is deactivated. Once the switch is
deactivated, the Y axis will either decel to a stop or continue on until the
encoder marker pulse is detected, if the “Use Marker Pulse” parameter is
set to YES.

Z Axis Home Limit Switch indicates that the machine has traveled to its Z
axis home position. If the Z axis “Use Home Limit Switch” parameter is
set to YES and a Homing function is performed, the Z axis moves in the
specified home direction at the Fast Home Speed until the input is
activated. The Z axis then decelerates to a stop and moves in the
opposite direction at the Slow Home Speed until the switch is
deactivated. Once the switch is deactivated, the Z axis will either decel to
a stop or continue on until the encoder marker pulse is detected, if the
“Use Marker Pulse” parameter is set to YES.

This input indicates that the machine has traveled into its full positive
travel of a Y axis. If the hardware overtravels are enabled and this input
is activated, the control will stop all motion and generate a fault
message. Motion will not be re-enabled until the switch is deactivated.

This input indicates that the machine has traveled into its full positive
travel of a X axis. If the hardware overtravels are enabled and this input
is activated, the control will stop all motion and generate a fault
message. Motion will not be re-enabled until the switch is deactivated.

This input indicates that the machine has traveled into its full positive
travel of an axis. If the hardware overtravels are enabled and this input is
activated, the control will stop all motion and generate a fault message.
Motion will not be re-enabled until the switch is deactivated. (Type “M”
configuration only)

Exclusive to the HD4070® multiple power supply confi(guration, the
Ready to Fire Input is used to ensure that all HD4070™ power supplies
have completed each individual Initial Height Sense and are ready for
use. The torch ignition is held off by the Hold Ignition Input to the power
supply from the control.

Exclusive to the HD4070® multiple power supply configuration, the Raise
/ Lower 4070 Torch Input is used as a manual raise/lower command to
the selected HD4070® integrated THC through the control serial — power
supply communication link.
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X +Overtravel Switch

X —Overtravel Switch

Y +Overtravel Switch

Y —Overtravel Switch

Power Supply OK

Fast Stop

Torch Collision

Joystick (Direction)

Fume Extraction Sense

This input indicates that the machine has traveled into its full positive
travel in the X axis. If the hardware overtravels are enabled and this input
is activated, the control will stop all motion, generate a fault message

and only allow manual motion in the X axis negative direction.

This input indicates that the machine has traveled into its full negative
travel in the X axis. If the hardware overtravels are enabled and this input
is activated, the control will stop all motion, generate a fault message
and only allow manual motion in the X axis positive direction.

This input indicates that the machine has traveled into its full positive
travel in the Y axis. If the hardware overtravels are enabled and this input
is activated, the control will stop all motion, generate a fault message
and only allow manual motion in the Y axis negative direction.

This input indicates that the machine has traveled into its full negative
travel in the Y axis. If the hardware overtravels are enabled and this input
is activated, the control will stop all motion, generate a fault message
and only allow manual motion in the Y axis positive direction.

This is an input used for the optional Automated Process Controller
(APC). ltis used to confirm a ready condition from the Plasma Power
Supply before beginning the cut process.

The Fast Stop input is used as an urgent stop input command to the
control. When the Fast Stop input becomes active, the control will
decelerate motion using a special Fast Stop Decel parameter, and forces
the operator to the Pause Screen. One second after the input becomes
active, the Drive Enable output from the control will turn off and disable
motion. Position information and 1/O points will be maintained while the
input is active. This will allow the operator to recover the last position
after the input has been cleared. Note: The Fast Stop Decel parameter
is located on the password protected Speeds setup screen.

The Torch collision input is used on torch systems with “break away”
style mounts. In the event that a torch should make contact with the
plate or any obstacle which causes the break away mount to release, an
input for the mount would be tied back to the control indicating a torch
collision has occurred. The operator will then be forced to the Pause
screen. While the input is active, the Cut output will be turned off and
manual motion will be enabled, allowing the operator to raise, lower and
move the torch position to clear the fault. Note: Position information,
motion command and I/O points are maintained, allowing the operator to
return to the cut path and resume cutting. This feature uses the Fast
Stop Deceleration rate. Manual raise inputs may be used.

The Joystick directional inputs (Up, Down, Left and Right) are used to
command manual motion when using and external joystick.

If selected, the Fume Extraction input is used to confirm that an
external Fume Extraction system on the cutting table is operational prior
to beginning the cut. An option to override is displayed if the input has
not been satisfied at the time of the cut.
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Cut/Mark Sense 1& 2

THC Cut Sense

Plasma Select 1 & 2

Marker Select 1 & 2

Sensor THC Enable

THC Homing to Limit

Nozzle Contact Sense

THC Homing to Switch

THC Automatic

Speed Limit Input

Tilt +/— Overtravel Switch

Tilt +/—

Tilt Home Feature
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Cut/Mark Sense (arc on feedback) is used to verify that the plasma
torch or marker tool has established the Arc for the selected process.
This indicates to the control that motion can begin. (Type “V” controls).

THC Cut Sense (arc on feedback) is used to verify that the plasma torch
or marker tool has established the Arc for the selected Sensor™ THC .
This indicates to the control that motion can begin. (Type “V” controls).

The Plasma Select 1 & 2 are used to select which Plasma process logic
will be used by the control. These inputs are generally run by external
switches. (Type “V” controls).

The Marker Select 1 & 2 are used to select which Marker process logic
will be used by the control. These inputs are generally run by external
switches. (Type “V” controls).

The type “V” control system has the ability to operate multiple Sensor™
THCs which are commanded by the control, as separate axes. The
control requires an input to indicate which Sensor™ THCs are active.
This input is now supported by the Station Select input.

The THC Enable Input is used during Sensor™ THC Homing as the
Current Limit input if the “Home to Hard Stop Current Limited” option is
selected.

The Nozzle Contact Sense Input is used during Sensor™ THC Initial
Height Sense to detect the location of the cut surface. This input is tied
back to the control through the external Voltage Divider Card.

The Nozzle Contact Sense Input is used during Sensor™ THC Homing
as the Home Switch input, if the “Home to Switch” option is selected.

This input is used as an external input to switch the Sensor™ THC
between Automatic and Manual operation.

The Speed Limit Input is used to limit the machine speed for safety
during machine testing and maintenance. When active, motion will be
limited to the user defined Limited Machine Speed selected in the
password protected Speeds screen

This input indicates that the machine has traveled into its full positive
travel in the Tilt axis. If the hardware overtravels are enabled and this
input is activated, the control will stop all motion, generate a fault
message and only allow manual motion in the Tilt axis opposite
direction. The Tilt Overtravel Input is also used for Homing of the Tilt
AXis.

Tilt +/- inputs are used for manual jog commands for the Tilt Axis.

This feature uses the Tilt Overtravel Switch input to indicate that the
machine has traveled to its Tilt axis home position. When a Homing
function is performed, the Tilt axis moves in the specified home
direction at the Fast Home Speed until the input is activated. The Tilt
axis then decelerates to a stop and moves in the opposite direction at
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Rotate +/—

Rotate Home Switch

Pierce Complete

Gas Control Read Comp.

Gas Control Error

Enable Oxy Fuel 1-12

Enable Plasma 1-8

Arc Error Counter 1-8

Test Lifter
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the Slow Home Speed until the switch is deactivated. Also see Tilt
Overtravel Switch

Rotate +/- inputs are used for manual jog commands for the Rotate
AXis.

This input indicates that the machine has traveled to its Rotate axis
home position. When a Homing function is performed, the Rotate axis
moves in the specified home direction at the Fast Home Speed until the
input is activated. The Rotate axis then decelerates to a stop, moves in
the opposite direction at the Slow Home Speed until the switch is
deactivated.

The Pierce Complete input is used for the Laser Cut Process and is
used to confirm that the pierce is complete.

The Gas Control Read Complete input is used as part of the HD3070
Automatic Gas Console communications to confirm communications is
complete.

The Gas Control Error input is used as part of the HD3070® Automatic
Gas Console communications to notify of an error from the Auto Gas
Console.

These inputs are used for tracking of consumable data for the specified
Oxy Torch. This input is now supported by the Station Select input.

These inputs are used for tracking of consumable data for the specified
Plasma Torch. This input is now supported by the Station Select input.

Used as part of the tracking for consumable data, this input triggers a
counter on the Change Consumable Screen. A Plasma Enable Input
must be mapped to have this enable available for use.

This Input is used to perform a test IHS function with a Sensor™ THC.
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Output Logic

The control comes standard with up to 32 discrete outputs. The Output Logic parameter is used as a
mask to determine whether or not the output is to be treated as a normally open contact or normally
closed contact.

Logic Selection Box

The Logic Selection Box allows the user to select the Logic state for each input to be either normally
open or normally closed. The logic state for the inputs may be switched by selecting the desired
Output and pressing the space key.

Output Selection

The Output Selection box feature is used to define which inputs will be used by the control, and their
physical location on the control interface. All controls are shipped with the default selection of
Outputs and interface locations for the selected control Interface (I/O) configuration.

Output Definitions

Output Description

Spare Spare outputs are activated through the part program. If a Spare
output is located in the part, the control will turn on the output as
directed. The Spare outputs may be used by use of specific EIA “W”
and “M” codes indicating the output number and function. Refer to
Appendix A in the operator’'s manual for a complete description of
these commands.

Torch Up This output is used to raise the cutting torch. It is activated for the
“Primary Torch Up Time” and the “Pierce Torch Up Time” in oxy fuel
mode. It is activated for the “Torch Up Time” in plasma mode.

Torch Down This output is used to lower the cutting torch. It is activated for the
“Primary Torch Down Time” and the “Pierce Torch Down Time” in
oxy fuel mode. It is activated for the “Torch Down Time” in plasma
mode.

Ignition Control This output is used to turn on the igniters in oxy fuel mode or ignite
the plasma system in plasma mode.

Torch Height Disable

/Dual Grid Control This output is used to disable the automatic torch height controller in
plasma mode. It is activated whenever the current axis position is
within the “Plasma Distance To Corner” or the “Plasma Distance
From Corner” parameters while cutting a part. It is also active
whenever the current cutting speed drops below the result of
(Programmed Cut Speed x (Plasma High/Lo Speed/100)).

This Output is also used to reduce the plasma current in a switchable
current plasma system when the machine speed is less than the
Plasma Hi/Lo speed percentage.

Reduce Current Used with the HD4070°, this output switches the plasma to low
current mode.
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CNC/Tracer

Marker / Marker Enable

Cut Control

Low Preheat Control

Preheat Control

Key Press Indicator

Motion Indicator

Plasma Select

Bleed Off Gas

Pierce Control

Turn ON / Off Supply

N2 Select

Drive Enable

Shutter Open

Assist Gas
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This output is used to control a CNC relay. The CNC relay
determines whether the control, tracing system or joystick is
commanding the amplifiers. This output is deactivated whenever the
control is off, in Teach Trace mode or is disabled. Otherwise it is
always activated.

This output is used to activate an external marking device. It can only
be activated by the appropriate “M” code in the part program. Refer
to Appendix A in the operator’s manual for a complete description of
appropriate “M” code commands.

This output is used to enable the cutting oxygen in oxy fuel mode or
start the plasma system in plasma mode. This output can also be
used to activate a marking device.

The Low Preheat Control output is used to enable the low preheat
gas when cutting in oxy fuel mode. It is activated for the “Low
Preheat Time” when initiating a cut.

This output is used to enable the high preheat gas when cutting in
oxy fuel mode. It is activated for the “High Preheat Time” when
initiating a cut.

The Key Press Indicator output is activated whenever a key is
pressed on the control.

The Motion Indicator output is activated whenever the control is
commanding machine motion.

The Plasma Select output is activated whenever the control is in the
Plasma cutting mode.

The Bleed Off Gas Output is used by the Oxy fuel cut logic to send
an output to the Oxy torch to purge gases at the end of a cut. This
Output is on for the duration of the Bleed Off Time selected in
setups.

The Pierce Control Output is used by the Plasma and Oxy fuel cut
logic to send an output to the torch during the pierce. This Output is
on for the duration of the Pierce Time selected in setups.

The Turn ON OR Turn Off Supply Output is used by the Optional
APC (Automated Process Controller) to turn On or Off the plasma
supply through the control

The Turn On Supply Output is used by the Optional APC (Automated
Process Controller) to enable the use of nitrogen while cutting.

The Drive Enable Output is used to enable the Drives during normal
functions and to disable the Drives during fault conditions.

The Shutter Open Output is used exclusively with the Laser
cut logic and is used to open the Laser Shutter for use.

The Assist Gas Output is used exclusively with the Laser cut logic
and is used to activate the Assist gas.
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Digital Beam

Laser Start

Abrasive Control

Plasma Enables

Marker Enables

Nozzle Contact Enable

Hold Ignition

Gas Flow Set 1 — 100

Valve Select 1 -8

Gas Control Write

Remote Test Operate

Remote Test Preflow

Remote Air Plasma

Remote H35/ N2 Plasma

Remote O2 Plasma

Installation & Setup Guide

The Digital Beam Output is used exclusively with the Laser cut logic
and is used to activate the Digital Beam.

The Laser Start Output is used exclusively with the Laser cut logic
and is used to activate the Laser System.

The Abrasive Control Output is used exclusively with Water Jet cut
logic and activates the abrasive control adding abrasive to the cut
stream while cutting or for charging the abrasive prior to cutting.

These outputs are used for external logic. The appropriate Output(s)
is on during plasma cutting, based on the Plasma Select Inputs.

These outputs are used for external logic. The appropriate Output(s)
is on during marking, based on the Marker Select Inputs.

The Nozzle Contact Enable Output is active during Sensor™ THC
Initial Height Sense. This input is tied back to the control through the
external Voltage Divider Card. This output may also be used to
switch an external drive system to low output mode (if equipped)
during IHS for stall force plate sensing.

The Hold Ignition Output is part of the Sensor™ THC operation and
used to hold ignition of the external Plasma Supply. This output may
be tied back to the control through the external Voltage Divider Card
or direct to the Power Supply depending on configuration.

The Gas flow Set Output is used as part of the HD3070® Automatic
Gas Console communications (BCD) to set Gas Flow rates.

The Valve Select Output is used as part of the HD3070® Automatic
Gas Console communications to select the appropriate valves for
operation.

The Gas Control Write Output is used as part of the HD3070®
Automatic Gas Console communications to configure the unit for
operation.

The Remote Test Operate Output is used as part of the HD3070
Automatic Gas Console communications to Initiate the Remote Test.

The Remote Test Preflow Output is used as part of the HD3070®
Automatic Gas Console communications to test operation of Preflow
gases.

The Remote Air Plasma Output is used as part of the HD3070®
Automatic Gas Console communications to signal the Air Plasma
Output.

The Remote H35/N2 Plasma Output is used as part of the HD3070®
Automatic Gas Console communications to signal the H35/N2
Output.

The Remote O2 Plasma Output is used as part of the HD3070®
Automatic Gas Console communications to signal the O2 Output.
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Change Consumable

Current Set BCD

Marker Control

Program Running

Station Enable 1-20

Station Lock 1-19

Station Clamp 1-19

Station Mirror 1-19
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This output becomes active when a consumable data value at the
Change Consumable Screen has reached it's preset maximum.
Generally, this output is tied to an external indicator light or audible
alarm to prompt the system operator to change the appropriate
consumable (torch tip / electrode). The affected consumable data
must be reset at the Change Consumable Screen to clear the output.

The Current Set BCD outputs are used to set the current at the
plasma power supply or marker supply for use. These outputs are
tied to the BCD inputs. Combinations of the current values are used
to attain the desired current set point.

The Marker Control Output is used to activate the Marker tool when
in the Marking Process. Traditionally, the Marker tool is activated
through the combination of Marker Enable and Cut Control Outputs.
All the noted options are available and may be configured at the
Marker Setup screen for the desired process timing and operational
results.

The Program Running Output is active any time the control is
operating within a part program.

Station Select outputs are used to activate any function specific to a
torch station and are controlled through M37T and M38T codes
within a part program. Typically these are used to enable a torch
station for use. Stations 1-8 are plasma and stations 9-20 are oxy
fuel / other.

The Station Lock Outputs are used as part of the Automated Torch
Spacing feature. The Station lock is used to Lock the unused torch
station to the gantry or beam when not in use.

The Station Clamp Outputs are used as part of the Automated Torch
Spacing feature. The Station Clamp is used to clamp the selected
torch station to the transverse axis for standard cutting.

The Station Mirror Outputs are used as part of the Automated Torch
Spacing feature. The Station mirror is used to clamp the selected
torch station to the transverse axis for mirrored cutting.
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AXxes

Transverse/Rail

The following screen is identical for both the traverse and rail setup screens.

The control comes with both an advanced position and velocity servo loop. The following parameters
are available to help configure the servo loops for your specific drive and mechanical system.

Speed 0 to I 250 to | 500 to | 1000 ipm O
Proportional Gain I 0 | 0 | 0
Integral Gain I 0 | 0 | 0
Derivative Gain | 0 | 0 | 0
Feedforward Gain I 0 | 0 | 0
Yeloeity Gain I 0 | 0 | 0
Servo Error Tolerance I 0.02 in Home |tU Overtravel Switch =
Encoder Counts per in I 20000 Absolute Home Position 0 in
Fault Ramp Time I 0 sec Home Offset Distance 0 in
Drive Type « Velocity ¢ Current Home Direction ¢ Positive « Negative
DAC Polarity ¢ Positive  Negative Use Marker Pulse © No & Yes
Encoder Polarity  Positive & Negative Use Software Travel Limits © No & Faulf ¢ Fast Decel
Encoder Decode Mode ¢ 1X ¢ 2X « 4X Maximum Travel Limit 0 in
Use Hardware Overiravels © No & Yes Minimum Travel Limit 0 in

Backlash Compensalionl 0 in @ e
)

321:29PM

Transverse Rail Dual Gantry THC

Speed 0 To

This parameter allows the technician to input selected speed ranges to customize the gains for the
various speeds selected. Note: These speed parameters are directly tied to the Speed To field for
the acceleration rates previously noted on the Speeds setup screen. Changing these speed
parameters will replace the Speed To values entered at the Speeds setup screen.

Proportional Gain
Proportional Gain correlates to Elastic Stiffness in the control loop. Increasing the proportional gain
increases the static stiffness, but decreases response of the servo loop.

Under proportional loop control, the drive system will apply a restoring torque to the motor in
proportion the position error of the axis.

With a Proportional Gain too high, the system will be unstable which will result in overshoots, and a
generally “nervous” and shaky axis. This is also referred to as a “hot” control loop.
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With a proportional gain too low, the system will respond in a loose or sloppy manner. This can be
seen in the test pattern when the outside corners become rounded and the circle segments do not all
meet in the center.

Integral Gain
Integral Gain improves the positioning accuracy of the control loop. Integral Gain can be used to
compensate for static friction or gravity. Excessive Integral Gain can result in system instability.

For most shape cutting machines, this parameter should be set to Zero (0).

Derivative Gain

Derivative Gain helps to dampen out sudden changes in velocity. The higher the derivative gain, the
slower the response time to the control loop. For most velocity loop drives, this parameter will be set
to Zero (0).

Feedforward Gain

Feedforward Gain can be used to drive the following error to zero during machine motion. In all
digital control loops there is a finite amount of error that is introduced by the velocity command.
Increasing Feedforward Gain can reduce this introduced error.

Velocity Gain
When using a current loop amplifier, the internal velocity loop in the control can be used to provide
dampening without an external tachometer.

Using the internal velocity loop with a current loop amplifier can result in higher static stiffness,
smoother machine motion, and less overshoot.

Servo Error Tolerance
Allows the user to program the amount of servo loop Following Error to be allowed prior to display an
error message. The parameter is limited to a maximum value of five inches.

Encoder Counts per inch

Enter a value that is the number of encoder edges per inch of machine travel. It is possible to enter
fractional encoder units and the control will keep track of these fractions automatically. Encoder
Counts per inch are equal to the resolution of the encoder, multiplied by the encoder revolutions per
inch or mm (based on the machine drive gearing).

For example: The resolution of a 4X — 1000 line encoder counts both edges (lines) of channel A and
channel B to equal 4 counts per line multiplied by the 1000 lines per revolution would equal 4000
counts per revolution. If the encoder revolutions per inch to travel are 1:1, we would have 4000
encoder counts per inch of travel.

Encoder Counts/ Inch = 4 Counts/ Line x 1000 Lines/ Rev x 1 Rev/ Inch = 4000
Fault Ramp Time

This parameter sets the motion deceleration time after a fault occurs. At the end of “Fault Ramp
Time, The drives will be disabled.
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Drive Type

This parameter is used to tell the control what type of control loop to run. If you are running an
external velocity loop drive (indicated by having an integrated tachometer in the motor), select
Velocity. If you are running in torque mode (no tachometer), select Current.

DAC Polarity
This parameter allows changing of the analog output polarity to establish proper control loop
feedback without any wiring changes.

Encoder Polarity
This parameter allows changing of the encoder input polarity to establish proper counting for positive
machine motion without any wiring changes.

Encoder Decode Mode
Currently, the control only supports 4X encoder decode mode. This has been done to increase
positional accuracy.

Use Hardware Overtravels

Select whether or not the cutting machine will be using Hardware Overtravels. If Hardware
Overtravels are used, the control will disable feedback and display an error message if the inputs
become active. Itis recommended that Hardware Overtravels be installed.

Backlash Compensation
The Backlash Compensation parameter is used to offset or compensate for any backlash in the
mechanics of the drive system.

Home
The Home parameter is used to activate use of the Home feature. Depending on control I/O
configuration, the table may be Homed to either a designated Home Switch or an Overtravel Switch.

The Home feature is used to set a known absolute physical position location on the cutting table that
is used for referencing future manual “Go to Home” and other motion commands. This is generally
performed through activation of a home switch positioned on the appropriate axis giving it a known
physical location.

When the Homing command is entered at the control, the control will move the axis towards the
Home Switches at the Fast Home Speed until the switches have been activated. Once the switches
have been activated, motion stops and then the axis moves in the opposite direction off switch at the
Slow Home Speed. The moment that the switch is deactivated, the position is recorded at the
control, providing an absolute reference point for future motion commands.

Absolute Home Position
Defines the position of the axis when the Home Limit Switch or Marker Pulse is detected.

Home Offset Distance
Allows the user to set an offset distance from the Home Limit Switch.

Home Switch Normally
If a Home Limit Switch is used, the user is prompted for switch polarity.

Home Direction
Determines which direction the axes will travel during phase one of the homing sequence.
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Use Marker Pulse
When enabled, the absolute home position will be assigned at the instant the marker pulse is
detected. Itis recommended that the Marker Pulse be used for optimal homing repeatability.

Use Software Travel Limits

The control is capable of running with software Overtravel limit switches based on position. when
enabled, this feature allows the user to select the fault logic of fault or Fast Decel when active. Fault
operates as hardware switches with immediate fault. Fast Decel uses the fast Decel value to ramp
down motion.

Maximum Travel Limit
If Software Overtravels are enabled, the user is prompted for the maximum travel of the cutting
machine.

Minimum Travel Limit
If Software Overtravels are enabled, the user is prompted for the minimum travel of the cutting
machine.
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SERCOS AXES

The SERCOS Interface™ controls the position loop from the amplifier. As a result, limited information
for motion is required in the control setups. Tuning is performed through serial port diagnostic
software available at the Drives & Motors Diagnostic screen.

9) Help
SERCOS Drive Address |
Servo Error Tolerance &l in Home lto Home Switch j_!
Encodar Counts per in 46000 Apsolute Home Position . K
Fault Ramp Time B oo Home Offset Distance U in
Emulated Counts/motor 65536 Home Direction & Positive & Negative
Use Marker Pulse & No & Yes
Encoder Polarity & Positive & MNegative Use Software Travel Limits & Mo € Fault @ Fast Decel
Use Hardware Cvertravels ® Mo € Yes il : avel Lirmit 0
Backlash Compensation o in @ R
oK.
9:56:35 AM
Transverse Rail THC

The following is a listing of the unique SERCOS parameters. Note: parameters will apply to all
SERCOS axes.

SERCOS Drive Address

Each Drive Axes is automatically assigned a Drive Address at the CNC. The appropriate drive
amplifier will be coded with the matching Drive Address to provide control motion to the correct
amplifier / motor on the SERCOS ring. Note: The drives may be physically located in any order on
the ring.

Emulated Encoder Counts/ motor rev

This parameter allows the user to adjust the number of counts per motor rev that the drive generates
over the SERCOS ring, to adjust resolution. This parameter is available for Pac Sci drives only.
Other drive types allow the emulated Counts /motor rev parameter to be set up in the drive tuning
software.
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Dual Gantry

The following setup screen is available if the control is configured for a Dual Gantry Axis.

The Dual Gantry Axis is commanded as a separate axis on the control that mirrors the output of the
main Rail Axis. Additionally, performance of the Dual Gantry Axis is compared to the main Rail Axis
and additional output command is given to keep the axis in position.

The definitions for the setup parameters are the same as for the Transverse/Rail Axes. However, the
number of selections are reduced as features for overtravels and homing do not apply.

Speed 0 fo | 250 to | 500 to [ 1000 ipm Q
Proportional Gain I 0 | 0 I 0
Integral Gain | 0 | 0 I 0
Derivative Gain | 0 | 0 | 0
Feedforward Gain i 0 | 0 | 0
Welocity Gain l 0 | |
Skew Error Tolerance 170 n Use Home Limit Switch © No & Yes
Encoder Counts per in IW Switch Offset Distance ,70 in
Drive Type & Velocity ¢ Current SkewLimit [ 0 in
DAC Polarity & Positive ¢ Negalive Backlash Compensation [ 0 in

Encoder Polarity ¢ Positive © Negalive

Encoder Decode Mode © 1X ¢ 2X & 4X

11:31:28 AM

Transverse Rail Dual Gartry

Speed 0 To

This parameter allows the technician to input selected speed ranges to customize the gains for the
various speeds selected. Note: These speed parameters are directly tied to the Speed To field for
the acceleration rates previously noted on the Speeds setup screen. Changing these speed
parameters will replace the Speed To values entered at the Speeds setup screen.

Proportional Gain
Proportional Gain correlates to Elastic Stiffness in the control loop. Increasing the proportional gain
increases the static stiffness, but decreases response of the servo loop.

Under proportional loop control the drive system will apply a restoring torque to the motor in
proportion the position error of the axis.
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With a Proportional Gain too high, the system will be unstable which will result in overshoots, and a
generally “nervous” and shaky axis. This is also referred to as a “hot” control loop.

With a proportional gain too low, the system will respond in a loose or sloppy manner. This can be
seen in the test pattern when the outside corners become rounded and the circle segments do not all
meet in the center.

Integral Gain
Integral Gain improves the positioning accuracy of the control loop. Integral gain can be used to
compensate for static friction or gravity. Excessive Integral Gain can result in system instability.

For most shape cutting machines this parameter should be set to zero (0).

Derivative Gain
Derivative Gain helps to dampen out sudden changes in velocity. The higher the derivative gain, the
slower the response time to the control loop.

For most velocity loop drives this parameter will be set to zero (0).

Feedforward Gain

Feedforward Gain can be used to drive the following error to zero during machine motion. In all
digital control loops there is a finite amount of error that is introduced by the velocity command.
Increasing Feedforward Gain can reduce this introduced error.

Velocity Gain
When using a current loop amplifier, the internal velocity loop in the control can be used to provide
dampening without an external tachometer.

Using the internal velocity loop with a current loop amplifier can result in higher static stiffness,
smoother machine motion, and less overshoot.

Skew Error Tolerance

If the Dual Gantry Axis is installed, the user will be prompted for Skew Error Tolerance. This is the
amount of position error allowed between the master and slave gantry drive axes prior to an error
message being displayed.

Encoder Counts per inch

Enter a value that is the number of encoder edges per inch of machine travel. It is possible to enter
fractional encoder units and the control will keep track of these fractions automatically. Encoder
Counts per inch are equal to the resolution of the encoder, multiplied by the encoder revolutions per
inch (based on the machine drive gearing).

For example: The Resolution of a 4X — 1000 line encoder counts both edges (lines) of channel A and
channel B to equal 4 counts per line multiplied by the 1000 lines per revolution would equal 4000
counts per revolution. If the encoder revolutions per inch to travel is 1:1, we would have 4000
encoder counts per inch of travel.

Encoder Counts/Inch = 4 Counts/Line x 1000 Lines/Rev x 1 Rev/Inch = 4000

Note: This value should match the value used for the Rail for proper operation.
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Drive Type

This parameter is used to tell the control what type of control loop to run. If you are running an
external velocity loop drive (indicated by having an integrated tachometer in the motor), select
Velocity. If you are running in torque mode (no tachometer), select Current.

DAC Polarity
This parameter allows changing of the analog output polarity to establish proper control loop
feedback without any wiring changes.

Encoder Polarity
This parameter allows changing of the encoder input polarity to establish proper counting for positive
machine motion without any wiring changes.

Encoder Decode Mode
Currently the control only supports 4X encoder decode mode. This has been done to increase
positional accuracy.

Use Home Limit Switch
Selecting “Yes” will enable the Home feature for the Dual Gantry Axis. Note: The Z Home Switch
must first be defined and mapped to an input location in the 1/0O screen to enable this feature.

Switch Offset Distance

The Switch Offset Distance is used to specify any physical position offset between the Dual Gantry
and Rail Home Switch positions. This allows the control to very accurately position the two axes for
operation and remove any skew of the gantry.

Backlash Compensation
The Backlash Compensation parameter is used to offset or compensate for any backlash in the
mechanics of the drive system.
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CBH

The following setup screen is available if the control is configured for a Contour Bevel Head.

The definitions for the setup parameters are the same as for the Transverse/Rail Axes, with the
exception of Absolute Home Angle and Home Offset Angle. These two setup parameters serve the
same basic function as previously described but are measured in degrees of rotation rather than
inches or millimeters. However, the number of selections are reduced as these parameters are not
used with a Contour Bevel Head.

Proportional Gain 0 Auto Home at Power Up « No ¢ Yes (_)/ Help
Integral Gain 0 Absolute Home Angle 0 deg
Derivative Gain 0 Home Offset Angle 0 deg
Feedforward Gain 0 Use Home Limit Switch < No © Yes
Yelncit/ Galm 0 Home Direction ¢ Positive ¢ Negative
Servo Error Tolerance 10  deg Use Marker Pulse < No " Yes

Encoder Counts per rev 10000

Drive Type & Velocity ¢ Current
DAC Polarity = Positive © Negative
Encoder Polarity  Positive ¢ Negative
Encoder Decode Mode © 1X © 2X & 4X
Follower Inttially & Off ¢ On

@ Cancel

11:32:23 AM

Transverse Rail Dual Gantry CBH

Proportional Gain
Proportional Gain correlates to Elastic Stiffness in the control loop. Increasing the proportional gain
increases the static stiffness, but decreases response of the servo loop.

Under proportional loop control, the drive system will apply a restoring torque to the motor in
proportion the position error of the axis.

With a Proportional Gain too high, the system will be unstable which will result in overshoots and a
generally “nervous” and shaky axis. This is also referred to as a “hot” control loop.

With a proportional gain too low, the system will respond in a loose or sloppy manner. This can be
seen in the test pattern when the outside corners become rounded and the circle segments do not all
meet in the center.
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Integral Gain
Integral Gain improves the positioning accuracy of the control loop. Integral Gain can be used to
compensate for static friction or gravity. Excessive Integral Gain can result in system instability.

For most shape cutting machines, this parameter should be set to zero (0).

Derivative Gain
Derivative Gain helps to dampen out sudden changes in velocity. The higher the Derivative Gain, the
slower the response time to the control loop.

For most velocity loop drives, this parameter will be set to zero (0).

Feedforward Gain

Feedforward Gain can be used to drive the following error to zero during machine motion. In all
digital control loops there is a finite amount of error that is introduced by the velocity command.
Increasing Feedforward Gain can reduce this introduced error.

Velocity Gain
When using a current loop amplifier, the internal velocity loop in the control can be used to provide
dampening without an external tachometer.

Using the internal velocity loop with a current loop amplifier can result in higher static stiffness,
smoother machine motion, and less overshoot.

Servo Error Tolerance
Allows the user to program the amount of servo loop Following Error to be allowed prior to display an
error message. The parameter is limited to a maximum value of 90 degrees.

Encoder Counts per rev

Enter a value that is the number of encoder edges per revolution of the Contour Bevel Head axis. It
is possible to enter fractional encoder units and the control will keep track of these fractions
automatically. Encoder Counts per rev are equal to the resolution of the encoder multiplied by the
encoder revolutions per rev.

For example: The Resolution of a 4X — 1000 line encoder counts both edges (lines) of channel A and
channel B to equal 4 counts per line time multiplied by the 1000 lines per revolution would equal 4000
counts per revolution.

Encoder Counts/Rev = 4 Counts/Line x 1000 Lines/Rev = 4000

Drive Type

This parameter is used to tell the control what type of control loop to run. If you are running an
external velocity loop drive (indicated by having an integrated tachometer in the motor), select
Velocity. If you are running in torque mode (no tachometer), select Current.
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DAC Polarity
This parameter allows changing of the analog output polarity to establish proper control loop
feedback without any wiring changes.

Encoder Polarity
This parameter allows changing of the encoder input polarity to establish proper counting for positive
machine motion without any wiring changes.

Encoder Decode Mode
Currently the control only supports 4X encoder decode mode. This has been done to increase
positional accuracy.

Follower Initially
This parameter is used to determine if the CBH axis will be On when the control is first powered up.

Auto Home At Power Up
Determines if the Contour Bevel Head will automatically go into the homing routine upon powering up
the control.

Absolute Home Angle
Defines the position of the axis when the home limit switch or marker pulse is detected.

Home Offset Angle
Allows the user to set an offset angle from the home limit switch.

Use Home Limit Switch
Tells the control to look for a home limit switch during phase one of the homing sequence.

Home Direction
Determines which direction the axes will travel during phase one of the homing sequence.

Use Marker Pulse
When enabled, the absolute home position will be assigned at the instant the marker pulse is
detected. It is recommended that the marker pulse be used for optimal homing repeatability.
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Rotate

Absolute Home Angle
Defines the position of the axis when the home limit switch or marker pulse is detected.

Home Offset Angle
Allows the user to set an offset angle from the home limit switch.

67
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Tilt

Absolute Home Angle
Defines the position of the axis when the home limit switch or marker pulse is detected.

Home Offset Angle
Allows the user to set an offset angle from the home limit switch.

Note: Homing to a limit switch uses the Tilt Overtravel Switch (+/ —) input.
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Transverse 2 Axis

Transverse 2 is only available when a second bevel head has been enabled.

Minimum Torch Spacing
This value sets a minimum distance allowed between Transverse 1 and Transverse 2 axes.

Mirrored Marker Offsets
This feature allows preset tool offsets to be performed as mirrored motion for the Transverse 2 axis.
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Station Configuration

This password protected screen for the Voyager™ IIl and Mariner™ controls is used to configure a
Plasma, Marker or Laser torch station for use. This provides a single location to assign the Tool
Selection, Process Selection and Lifter selection for the station. Up to eight stations for the Plasma 1
& 2 and Marker 1 & 2 process selections may be configured.

The “4532" password is provided for viewing of the Station Configuration setup screen without
allowing changes. This password is useful for verifying setups without the danger of accidentally
changing them or revealing the supervisory password to an unauthorized user.

This Station configuration screen is also used to enable the serial link for the Command® THC as well
as serial communication for the HD4070® and HPR130™ Plasma Systems.

~Station 1 ~Station 2 9) Help
Lifter |Sensnr THC ;l Lifter |Olher LI
Plasma 1 [HPR = | Plasma 1 [None |
Plasma 2 |None | Plasma 2 [HT4400 |
Marker 1 INone ﬂ Marker 1 INcne LI
Marker 2 |None ;l Marker 2 !Nune LI
Laser [None | Laser |None |
Head |None | Head! [None =

 Station 3 - Station 4

Lifter |None ;l Lifter |Nune LI
Plasma 1 [None | Plasma 1 [None =
Plasma 2 |None | Plasma 2 [None |
Marker 1 INone ;l Marker 1 INcne LI
Marker 2 |None = Marker 2 |None |

Laser [None | Laser |None | @ e
Head I?Joaie | Headl I_\jone |

113310 AM u &

These stations may be selected for use through codes within the part program. These codes enable
the desired Station (THC) and are used in conjunction with the Process Select codes to configure the
desired cut / mark process for use.

When a Station Select has been executed through the program codes the corresponding Station
Select Output will be active.

Stations 1-4 / 5-8
The Stations 1-4 / 5-8 Softkey is used to access the desired Station for configuration.

Reset
The Reset Softkey may be used to reset or clear all Station setup parameters setting the values to
“None”.
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Part Program Support
The following program codes are used to enable a station for use. Station Select and Process Select
codes should be placed prior to the cut / mark.

Station Selects
Stations (Lifter / THCs) may be selected / de-selected using an EIA-274D program code with the
following format.

Code Description

M19 Tvalue Cancel All Station Selections
M37 Tvalue Select Station 1-20 (Tvalue)
M38 Tvalue De-Select Station 1-20 (Tvalue)

Additionally, these Station Select program codes may be overridden using the user selected THC
inputs to the control. The feature to override the part program must be enabled at the Cutting Setup
Screen.

Process Selects
Process Selections may be selected using an EIA-274D program code with the following format.

Example: M36 Tvalue
Misc. M Code T
Valve Identity

T1 = Plasma Process 1
T2 = Plasma Process 2
T3 = Marker Process 1
T4 = Marker Process 2
T5 = Laser Process

Station Configuration Variables
The following options are available for the station configuration

Lifter

None

Sensor THC

Command THC (w/ Serial Link)

HD4070 Integrated THC 1 or 2 (used only with the HD4070® power supply)
Other (any stand alone Lifter Station)

Power Supplies

None HD4070 Torch 1or 2 Powermax series

Max100/ 100D HT4001 FineLine 100

Max200 HT4100 FineLine 200

HT2000 HT4400 Other (any other Plasma system)
HD3070 HPR130

Marker

None ArcWriter FineLine 100 & 200

HD4070 Torch lor 2 HPR130 Other (any stand alone Marker)
Laser

Rofin RF 40 & 50 Rofin DC 35 Rofin TR 60 Other
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Station Selects may be overridden by manual inputs by setting the Station Select Override feature in
Cutting Setups to disabled.

Process Selects may be overridden by manual inputs by setting the Process Select Override feature
in Cutting Setups to disabled.

Overview

First press the Stations 1-4 or Station 5-8 Softkey to access the desired station. Select the
appropriate Lifter selection for the desired station from the list of available Lifter types. Next select
the appropriate tool (Plasma Power Supply / Marker Tool) selection for that station from the list of
available tools in the Plasma and Marker Process fields. The tool selection should reflect the actual
tools in use for that individual Lifter. The Station may be configured so that all four Plasma and
Marker Processes operate on one Station or distributed throughout all 8 stations. If needed, the
Reset Softkey may be used to reset or clear all Station setup parameters setting the values to “None”.

~Station 1  Station 2 (_)) Help
Lifter {Sensor THC 1 | Lifter {None |
Plasma 1 |MAX200 ;l Plasma 1 |N0ne LI
Plasma 2 [HD3070 o~ | Plasma 2 [None |
Marker 1 IArcWriter ;l Marker 1 INnne LI
Marker 2 [None | Marker 2 [None =
Laser |None [= Laser |None ~|
Head I?.‘oﬂe LI Head |None LI
- Station 3 - Station 4
Lifter [None | Lifter [None |
Plasma 1 [None =] Plasma 1 [None =
Plasma 2 |None ;l Plasma 2 |Nune LI
Marker 1 INone LI Marker 1 INune LI
Marker 2 [None | Marker 2 |None |
Laser [None [ Laser |None | Q -
Head |?.‘oﬂe LI Head INOJ‘-e LI d
u oK
-

Selections made for the four processes and THC designations may limit the overall configuration.
Additionally, selection of some of certain power supplies may also limit configuration.
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Example: If Station 1 has been defined as having a Sensor™ THC and a MAX200°® for Plasma
Process 1, no other power supply type can be selected for Plasma Process 1. However, MAX200®
for Plasma Process 1 may be select at other stations if a Sensor THC has been selected.

- Station 1 . Station 2 (_)) Help
Lifter [Sensor THC 1 ] Lifter [Sensor THC 2 =]
Plasma 1 [MAX200 ~ ] Plasma 1 [MAX200 =l
Plasma 2 [None o~ | Plasma 2 [None |
Marker 1 INnne ;l Marker 1 INnne LI
Marker 2 [None | Marker 2 |None |
Laser |None [= Laser |None ~|
Head I\‘Joare LI Head |_‘u‘0:‘=e LI
Station 3 - Station 4
Lifler [Sensor THC 3 | Lifter [Command THC |
Plasma 1 [MAX200 =] Plasma 1 [None =
Plasma 2 |None ;l Plasma 2 |Nune LI
Marker 1 INrJne LI Marker 1 IArcWriler LI
Marker 2 [None | Marker 2 |None |
Laser [None [ Laser |None | Q -
Head |\‘Joare LI Head I_‘u'one LI
0K
11:37:05 AM
e P -

Command® THC Support

Selecting a Command THC as the lifter for a process enables the serial Link to be assigned for a
single Command® THC. Note: The actual serial port must be assigned on the Ports setup screen.
This also configures the selected Plasma / Marker Cut Types screen to display the Command® THC
features. If a Command® THC has been selected for a station but does not use the serial
communication feature to the control, then the Lifter type should be set to “Other”.

Please refer to the Command® THC section of this manual for additional information on the operation
of the Command® THC

HD4070° Su pport

The HD4070® feature establishes the Serial Link HD4070® Power Supply communication link and
configures the selected Plasma / Marker Cut Types screen to display the HD4070® features. A single
HD4070® must be assigned to Stations 1 & 2. A second multi-dropped HD4070 may be assigned on
stations 3 & 4.

Each HD4070® has the ability to use two Integrated Command® THCs. These are controlled by the
HD4070® and as such have designated Station locations.



74

Installation & Setup Guide

- Station 1 - Station 2
Liffer [HD4070 1, Integrated THC 1 |~ | Lifter [HD4070 1, Integrated THC 2 | |
Plasma 1 [HD4070, Torch 1 | Plasma 1 [None =l
Plasma 2 [None | Plasma 2 [HD4070, Torch 2 |
Marker 1 [HD4070, Torch 1 | Marker 1 |None |
Marker 2 |None ;l Marker 2 |HD4OYO, Torch 2 LI
Laser [None | Laser [None |
Head |None | Head |None =

- Station 3 - Station 4
Lifter |None ;l Lifter |NDne LI
Plasma 1 [None | Plasma 1 [None =
Plasma 2 [None | Plasma 2 |None |
Marker 1 INone ;l Marker 1 INone LI
Marker 2 |None = Marker 2 |None |
Laser [None | Laser [None |
Head [None | tzead [None =

Stations Stations
1th 4 5thu 8

11:37:06 AM

9) Help

Q

0K

N

In the previous example, you can see that the Cutting and Marking with the HD4070® Integrated
Torch 1 is limited to Plasma Process 1 / Maker Process 1 on Station 1. Additionally, the Cutting and
Marking with HD4070® Integrated Torch 2 is limited to Plasma Process 2 / Maker Process 2 on
Station 2. These stations may be configured to Cut or Mark or both. A second multi-dropped
HD4070 may be also be assigned on stations 3 & 4.

FineLine 100/ 200 Support

Serial communications to INNERLOGIC's FineLine 100 and FineLine 200 may be enabled and

configured for use with selected THCs.
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Special
Date I 13 il'l [January |~ | |2006 j Status [ Message _ |§ @ Help
ine |11 = {38 = {1 =] [ =] | Enabos _ Kaftooarge
Display Time & AM/PM ¢ 24 Hour i ooty s s e Al
Mouse Pointer © Off & On Latch Manual Keys ¢ Disabled ~ Enabled
Keyboard « Installed ¢ Not Installed Auto Drop Down  Disabled ¢ Enabled
User Level © Beginner ¢ Intermediate & Advanced Language lm
File Extensions lﬁ I DXF | CNC I | Tangent Angle | 20 deg
Status IFeature | E‘ Password W
Allowed - Adding Folders
Allowed - Deleting Folders Special Password 6931
i{miﬂ ~ ﬂi'f,"',"n?‘ Fri[f:fm Ll Station Configuration Password 4170
Force Simulation © Off & On Auto Update Max Consumable Life © Disabled ~ Enabled
Temperaiure * Celsius ¢ Fahrenheit Machine Position Resets & Disabled  Enabled
Tools Installed ¥ Oxy Fuel ¥ Plasma 1 W Plasma 2 Zero Positions ¢ Disabled ¢ Enabled
I Marker 1 v Marker 2 Arc Speed Limit & All Arcs ¢ Small Arcs
" Laser ~ Water Jet HD3070 Auto Gas « Disabled © Enabled
Front Panel Type IW, @ =

u oK

11:38:18 AM

Update
Help

'_j Make
- Link Disk

System

p Save Load
-.@;ZIQ Setups \g Setups

Date
Allows the user to enter the current date.

Time
The value for the current time would be entered at this parameter and displayed at the main screen.

Display Time
The Display Time parameter allows the user to select the display time to be shown in either AM/PM
format or 24 hour clock format.

Mouse Pointer
Select On to use and external mouse or touch screen.

Keyboard
When set to Not Installed, on screen keypad will be displayed for editing parameters. If an external
key board is being used this can be set to Installed and avoid the on screen keypad use.

User Level

This feature is used to adjust view screens and what features are available for use based on operator
experience level. The intermediate level provides a larger preview area and an ALT soft key to
access additional screens.

Motion Cursor
This parameter allows the user to select the style of Motion Cursor used.
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File Extensions
The parameter allows the user to enter the file extensions of the part files that will accepted at the
control.

Adding Folders
This parameter determines whether the control operator has the ability to add Folders from the parts
directory on the control or the host computer.

Deleting Folders
This parameter determines whether the control operator has the ability to delete Folders from the
parts directory on the control or the host computer.

Deleting Files
This parameter determines whether the control operator has the ability to delete Folders from the
parts directory on the control or the host computer.

Mapping Drives
This parameter determines whether the control operator has the ability to map to external drives from
the control through the optional Network feature.

Configuring Watch
When enabled, this parameter will allow the control operator to change the selected items in the
Watch Window.

Adding Processes
This feature allows the user to add new processes to the Laser cut charts when enabled.

Removing Processes
This feature allows the user to remove processes to the Laser cut charts when enabled.

Force Simulation
When activated, this feature will force the control into a simulation mode that will allow the control to
operate with motioned disabled and 1/O feedback enabled.

Temperature
The Temperature parameter allows the user to select that the internal control temperature be
displayed in Fahrenheit or Celsius in the Watch Window.

Note: Not available for all control types and optional control hardware required.

Tools Installed
This setup parameter is used to select or limit the cut modes available to the control operator.

Message Enables
The following pull down box is used to enable and disable system messages. To change the status
of a message, highlight the selected message and press the Space key.

Ready to Start Cutting Message
When enabled, the Ready Message feature will display a ready message when the Start button is
pressed.

Kerf Too Large Warning Message

The Kerf Too Large Warning setup parameter allows the user to disable the “ Kerf Too Large”
warning message. This message is used to notify the user that when a part has been loaded and
translated at the control, a conflict with the cut paths has been detected for the given Kerf value and
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that some detail may be lost when cut. Disabling the “Kerf Too Large” message may lead to
unexpected results and allow cutting of invalid parts.

Homing Must Be Performed Message

This message is used to prompt the operator to home the selected axis before motion can begin.
The selected axis must have homing enabled on the axes setup screen.

x

3 For Proper Operation and to Prevent Machine Damage, Homing Must be Performed.

uOk

Values Have been Changed Message

This message is displayed as a confirmation when it has been detected that the values within the
current configuration screen have changed. This ensures that changes are not made in error when
exiting the screen.

Home Torch Height Control Message
This message is used to prompt the operator to home the Sensor™ THC axis at power up and before
motion can begin.

Ready to Final Align Message
This message appears as part of the skew alignment function and is displayed just prior to final
motion to position the tool is executed.

Part Larger than Plate Message
This message is displayed when the dimensions of the part that have been loaded exceed the
selected plate dimensions.

Cut Chart Data Has Changed Message

This message is displayed as a confirmation when it has been detected that the values within the
current Cut Chart screen have changed. This ensures that changes are not made in error when
exiting the screen.

Save Part for Rush Job
This feature will enable or disable the Resume Part prompt for Rush Job Interrupt.

Latched Manual Keys
This parameter will enable or disable the Latched Manual Key feature which allows the manual
motion keys to remain on with a single key press.

Auto Drop Down

When enabled, the Auto Drop Down feature will automatically show the entire list of options at a
selection box.

Repeat Type |None - |

Staggered
Nested
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Zero Positions
This parameter determines whether the control operator has the ability to zero positions. When
disabled, the zero positions softkey will be grayed out and will be unavailable to the operator.

Auto Size App.
When enabled, the Auto Size App. feature is used for the demo software to size the application
software to full screen display or the standard size of 640x480 (disabled).

Language

The language selection parameter allows the user to select the language displayed on the control
from the available languages stored on the control. Languages may be added to the control by
performing the standard software update with a language specific update file. Eastern languages
may also require the installation of a font viewer to properly display the required characters. To
change to a different language, select the desired language and press the OK softkey. You will then
be prompted to cycle power on the control for the new language to be displayed.

Tangent Angle

This parameter is used to set the degree of the tangent angle for control motion. Segments within a
part that intersect at angles greater than the selected tangent angle will decel to zero or minimum
corner speed. Segments within a part that intersect at angles less than or equal to the selected
tangent angle, will not decel unless the next segment is a speed limited arc.

Password
The password parameter allows the user to enter a new password for machine setups. Numbers or
letters may be used.

Special Password
The password parameter allows the user to enter a new password for special setups. Numbers or
letters may be used.

Station Configuration Password
The password parameter allows the user to enter a new password for Station Configuration setups.
Numbers or letters may be used.

Auto Update Max Consumable Life

When enabled, this feature will continue to track the consumable life values beyond the user defined
set point and assign that maximum value as the new set point. If disabled, the user defined set point
for maximum consumable life will not be updated.

Machine Position Resets

When enabled, the Machine Position Resets feature will reset the absolute machine position when
the Zero Positions softkey is pressed. When disabled, pressing the Zero Positions softkey will not
reset the absolute machine position. Position information based on homing will not be lost. Only the
current incremental motion (part) position will be reset to zero.

Arc Speed Limit Check

This feature allows the user the ability to turn off the Speed Limit Check performed by Softmotion for
arcs larger than 10”. This may be used to compensate for abrupt motion commands caused by non-
tangent line arc segments, smoothing out motion.

HD3070 Auto Gas
When enabled, this feature allows the control to communicate with the Auto Gas Console for the
HD3070% and allows access to the related setup parameters.

Front Panel
This feature defines use of an optional 12 station or 6 station operator console.
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Save Setups
Pressing the Save Setups button will save the current control setting to the floppy disk or hard drive.
A window will be displayed to select the drive and enter a file name.

A

Note: After installation of the control on the cutting table or if any setup parameters are changed, it is
important to save the current setup file to both the hard drive and floppy disk for future reference.

Load Setups
Pressing the Load Setups will load the selected control setting from the floppy or hard drive on to the
control. A window will be displayed to select the drive and enter the file name.

Update Software
Pressing the Update Software button will update the control operating software from a floppy disk.

Update Help
Pressing the Update Help button will update the control help files from a floppy disk.

System Tools

Pressing the System Tools button will access core Windows® features for system performance.
Features include Update Registry, Scan Hard Disk, Defrag Hard Disk and Format Disk. System
Tools also accesses features for virus scanning and adding special fonts for some languages.

Restore Last Version
Restore Last Version will restore the control to the previous version of system software.

Make Link Disk

The control is shipped with a proprietary Communication Link software used to communicate with a
host computer. Pressing this softkey will transfer the Link software to a floppy disk so it may be
loaded on to a host computer for use. Included with the software is a text file to instruct the user on
setup and use of the link.
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System Tools — Windows® XP

A

The control Systems Tools involves operational knowledge of Windows® XP operating system and
should only be performed by qualified personnel.

Note: A reminder will be posted on screen when entering the Systems Tools that a Mouse and
Keyboard will be required for proper operation. The Mouse and Keyboard should be connected to the
control before entering the System Tools.

Voyager |

1\ WARNING: You are about fo enter Operating System Level Administration. Operating
* ) System Tools Require the Use of a Keyboard and/or Mouse. Ready to Enter System
Level?

u Yes @ No

System Tools

Automated Backup  None ¢ Daily = Weekly  Monthly

11:41:40 AM @ Cancel 9) Help u 0K

Backup Scan Defragment Format Default Network and Remote
fomim] Hard Drive Hard Disle Hard Disk Floppy Disk Setups Tools

Automated Backup

The Automated Backup feature allows the user to select the frequency of the automatic reminder for
the backup of main hard drive information. At the selected time, the user will be prompted to backup
the system at power up.
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Backup Hard Drive

81

Pressing the Backup Hard Drive softkey will manually save the contents of the main hard drive to a
specified location on the control hard drive or mapped location using the Norton Ghost™ Utility.

=1

Example

¥  MNorton SystemWorks

ﬁHnme \ f,.»l:i\reUpdate ‘ﬁ Options - @Helpv
Hostontilities - Ghost Basic
Morton Antivirus .

J Q Backup

Horton CleanSweep :I Ea;, Backup your computer to a Ghost image file
[Norton Ghost |

Restore
Restore your computer from a Ghost image file

Bhost Basic 4 &5}

Ghost Advanced [ ViewLog
@“‘D ﬁew the execution history of completed Ghost tasks
Ghost Utilities
Web Tools :I
Extra.Featues .
Norton -
, symantec. orto SystemWorks 2003

Note: After using Norton Ghost™, all files on Drive C: will be replaced. Control setups will need to be

reloaded.

Scan Hard Disk

Pressing the Scan Hard Disk softkey allows the user to scan the Hard Drive for viruses or to Scan the

Hard Drive for disk errors.

Would you like to scan for viruses? Select Yes to scan for viruses or No to schedule
* ) a hard disk Error Check.

Yes |

o |

x|

Scan Hard Disk — Selecting NO will allow the user to scan the Hard Drive for errors and correct them
using the Windows® XP CHKDSK (check disk) utility. This task should be performed approximately
every three months depending on the number of files loaded to and removed from the control.

The Check Disk (CHKDSK) function cannot operate while the control software is in operation. You
will be prompted to press “Y” for yes to perform the Check Disk at the next boot up of the control.
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The type of the file system is FAT32.
Cannot lock current drive.

Chkdsk cannot run hecause the volume is in use hy another
process. Would you like to schedule this volume to be
checked the next time the system restarts? (Y-/N>

Scan Hard Disk — Selecting YES will allow the user to scan the Hard Drive for viruses using Norton’s
Anti-virus software.
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Antivirus”™

The AntiVirus™ feature allows the operator to search files being loaded on to the control for known
viruses. Norton AntiVirus™ is a trademark of Symantec™ Corporation. Please contact your control
vendor for information on how to obtain the AntiVirus™ software for use on your control.

1
ﬁHnme (&}))I:iveUpdate ‘ﬁ Options - @Helpv
Norton Utilities ] System Status: Urgent attention &
[Norton Antivirus |
‘ Security Scanning Features ltem Details
Status
@ Auto-Frotect Cn The itemsz marked in
[ [ —— —— e red nieed your
S #) Email Scanning n attertion.
Reports @ Script Blocking on Please select an tem
................................................................................................ by clicking on the item
Morton CleanSweep :I @ Full System Scan Mot completed at left in order to get
) mare informstion snd
Horton Ghost :I take the necessary
Web Tools "] Virus Definition Service action.
Extra.Features :I @ Yirus Definitions 125372003
@ Subscription Service 1101452004
@ Autarmatic Livelpdate [0]y]

, symantec. Norton Systemworksﬂ-zom
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Defragment Hard Disk
The Defragment Hard Disk feature will scan the control hard disk for file locations and rearranges
them for optimum performance. This task should be performed approximately every three months.

~_ Disk Defragmenter

File  Ackion  View Help

|e» =2
Wolume | Session Status | File Syskem | Capacity | Free Space | % Free Space |
=) FAT3Z 29,29 56 22,96 5B 78 %

Estimated disk usage before defragmentation:

Estimated disk usage after defragmentation:

[ analvze J [ Defragment ] | Pause | | Stop | | Wiew Report |

B Fragmented files B Contiguous files [ Unmovable files [ Free space
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Format Floppy Disk

Pressing the Format Floppy Disk softkey will format a floppy disk placed into the floppy drive. This is
advantageous in the event that the control has difficulty reading a floppy disk formatted by a
computer. Note: Formatting the diskette will remove any files that are stored on the diskette.

Capaciky:

3.5, 1.44MB, 512 bytes/sector v|
File sysbem

(FaT v|

Allocation unit size

|DeFauIt allacation size W |

Yolume label

Farmak opkions

Cuick Farmat

[ create an MS-D0S startup disk

Skart ] [ Close

Reset Setups
Reset Setups will delete the current setup file, forcing default values to be loaded. A new setup file
can then be loaded on the control through the Special Password screen.

If the control supplier has installed a customized setup file containing information specific to the
cutting table, the Reset Setups Softkey is renamed Restore Setups. This custom setup file then
becomes the new default setup file and pressing the Restore Setup Key will return the control to the
original factory settings, as configured by the control supplier.
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Network and Remote Tools

AN

The Network and Remote Tools functions involves operational knowledge of Windows® XP operating
system and should only be performed by qualified personnel.

Pressing the Network Tools softkey accesses the Windows® XP Network Connection Utility and
Remote Assistant Utility.

Voyager x|

Would you like to run Remote Assistant? Select Yes to run Remote Assistant or No to
) launch the Network Setup Tools.

u Yes @ No @ Cancel

Windows XP® Remote Assistant

Remote Assistance is a feature within Windows XP® and allows a Remote Helper to view and chat
over a TCP/IP connection with a control running the Windows XP® Embedded operating system. The
Remote Helper can also request to share control of the keyboard and mouse.

@ Help and Support Center:

€Ll

=10l

ﬂ Index *Fa_vorites {:’)Historz |®S@port i] Options

@ Help and Support Center

ch options Windo

_ i ?Add to Favorites @ Change Wiew = Prink... 5 Locate in Contents

[ Ask a friend to help Remote Assistance
[ zet help From Microsoft

* Professional

Invite someone you trust o help you, Using an Internet connection, anyone running Windows P can

[ Go to a Windows Web site forum chat with you, view your screen, and with your permission, work on your computer,

gj Invite someone to help you

EJ Wieww invitation status (1)

Tell me more about Remate Assistance

See Also

[ about Support
[ My Computer Infarmatian
[ advanced System Infarmation

[ System Canfiguration Utiity




Section 4: Password Setups 87

Some applications for Remote Assistance are:

Remote demonstrations of CNC software.

Show an operator certain features he may not be familiar with.

Online chat feature allows direct communication

Send or retrieve Software Updates, Database Files or other files with a Remote User.
Debug certain customer issues using Log Files.

Allow an operator to demonstrate a problem remotely.

oukrwnNE

Basic Instructions for use of Remote Assistance:

1. Operator connects control to network/internet.

2. Operator launches Remote Assistance Wizard and creates a Remote Assistance Invitation File
with password and saves it to floppy disk.

Operator E-mails the Remote Assistance Invitation File and password to the Remote Helper.
Remote Helper connects to network/internet and launches Remote Assistance Invitation File.
Operator accepts Remote Assistance dialog.

Chat windows are available to both the operator and Remote Helper to allow them to discuss the
feature or issue that is being reviewed remotely.

ook w

Requirements for the use of Remote Assistance on the Control:

Windows XP Embedded and Phoenix version 4.5 or 5.0 or higher.

Keyboard, mouse and internet connection (network, dial-up, DSL or other TCP/IP compatible
network) is required for Remote Assistance. High speed connections preferred.

Note: The Remote Helper is not allowed to perform motion unless the control is in forced simulation
mode or is a demo version of software running on a desktop. Audio feature is not used.

This feature would only be used with the assistance of and external technician. Please contact your
control vendor if you require additional details on the use of this feature.
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Network Connection

The optional Network feature allows the control to be incorporated directly into an office PC Network
for part allocation. This feature is available on controls Windows XP® operating systems and requires
a factory supplied Network card to be installed. Please see your control vendor for additional details
on adding this feature.

Network System Requirements:
The Optional Networking feature is approved to work with

Window NT® Servers
Window NT® Workgroups
Window 98® Workgroups

“s Network Connections

File Edit ‘“iew Favorbes Tools  Advanced  Help J..'
@ Back O ’ p Search Folders [$ :j}“” x g -
Address |§ Metwork Connections V| Go Morton Ankiviras E -
Mame Type Skatus Device Mame Phone # or Host Addre
LAN or High-Speed Internet
<L Local Area Connection LAM or High-Speed Inter... Enabled 3Com 3C905TX-based EL...
Wizard
%] Mews Connection Wizard Wizard
Q Metwork Setup Wizard Wizard
£ m | L
3 objects —I

To Map the control for loading files

Enable the Mapped Network Drive feature at the Special Password Screen. At the Files screen,
double click on the load from file location or press + Key then enter the desired mapped drive
location.

New & Folder  Mapped Drive

Folder Name I

Biive Path |
@ 0K I @ Cancel |

The control will automatically log on to the system at boot up.
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Section 5: Phoenix Link

Phoenix Link Overview

The Phoenix Link Communication Software is a proprietary communication package supplied with the
control for optimal communication of part files and consumable database files between the control
and the host computer. The program uses a 2X compression feature that allows the
communications system to operate at speeds up to 230K Baud.

Phoenix Link
When the Phoenix Link Communication Software is operating, the following window will be displayed
at the host computer for configuration. Once the software is running, the window may be minimized.

=

Port Baud Folder Files Setkings  Test Help

File Mame Here bt

Pagition————— Cut
Transverse Cut Mode
| 0741 in | | Oy Fuel

R ail Kerf
IEEE 0.08 in

Doy Fuel Speed
I 10 ipm

0000000000
Cutting

Ready... IcAP [MUM y

The following is a brief description of the available setup parameters for the Phoenix Link. Simply left
click with the computer mouse on the selected feature in the drop down box to select, enable or
execute that feature.

Port
This setup parameter allows the user to select the communication port to be used on the host
computer.

Baud
This setup parameter allows the user to select the Baud rate used for communication on the host
computer. Baud Rates: Min 9600 bps — Max 115,200 bps

Folder
The Folder setup parameter allows the operator to change the path of the Master Folder (Parts
Folder). Sub folders and the part files within this Folder will be viewed at the control.
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Files
The files setup parameter allows the user to indicate which file extensions will be recognized as
acceptable part program files for download by the link software and will be viewed at the control.

Settings

The Settings setup parameter allows the user to configure the link to allow the Auto Reload (M65)
feature to be enabled and recognized during communication. Additionally, the user may also select
to communicate to multiple controls using the Multi Drop feature and configure it for use.

Test

The Test feature is used to test the operation of the selected communications port. To test, simply
connect the transmit and receive signals on the selected communications port by inserting a paper
clip and click on the desired port to test. The status of the test will be displayed in the lower left
corner of the window.

Help
Selecting Help will display the current version of link software being used.

Files

The Files setup parameter allows the user to indicate which file extensions will be recognized as
acceptable part program files for download by the link software and will be viewed at the control.

Once a file has been successfully saved on the control, it is assigned the “txt” file extension for use
internally on the control. The operator must be aware of this as part programs with the same
name, but different file extensions, will be overwritten during multiple file downloads. A
warning will be displayed at the control prior to a file being overwritten. Care must be taken when
downloading.

The list of acceptable part program types is listed in the lower half of the of the Files option box. The
checkmark (V) before the file extension indicates which selected file type will be displayed at the
control. Please note that the checkmark (V) in the file extension listing also indicates the file
extension which will be placed on a part program when uploading a file to the host.
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The following options are available to define what part programs may be viewed at the control.

Show All Files
Enabling this feature allows all file types in the selected parts folder to be viewed at the control. A
checkmark (V) located before this feature indicates that it has been enabled.

Show Extension in Name

This feature allows the user to view the file extension as part of the name at the control. For the file
name “Job123.CNC”, the control would only display “Job123_CNC” in the filename location of the
download screen. The control would display “Job 123" if this feature was not enabled. This feature is
advantageous if more than one file has the same file name with different file extensions is being used.
A checkmark (V) located before this feature indicates that it has been enabled.

Add to Files

The Add to Files feature allows the user to add to the list of acceptable part program types to be
viewed at the control. Up to four file types (extensions) may be added to the default .txt extension. A
checkmark (¥) located before a file extension will indicate which file extension will be placed onto any
part file being uploaded to the host.

Remove from Files
The Remove from Files feature allows the user to remove file extensions from the list of acceptable
part program types.
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Settings
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Allow M65 Auto Reload

Selecting the M65 Auto Reload Feature allows part programs to be partitioned into smaller part
programs separated by the M65 code. During the download, the control will download the individual
sections of the part program and allow the operator to execute that section of the part. When that
section of the program has been completed, the next section of the program will be automatically
downloaded for execution. The downloads will continue until an end of program (M02) code is
detected.

Use Multi Drop

The Use Multi Drop feature allows the Link to be configured to communicate with multiple controls
through one communication port on the host PC. Up to eight controls may be supported with the Multi
Drop feature.

Please note: The “Using Phoenix Link” parameter must be set to yes at the control to enable this
feature and specific hardware for the control (serial communications board Rev D or higher) and host
PC may be required to support this feature. Please contact your control supplier for more details.

Add Control
The Add Control feature is used to add a new control to the list of controls to communicate with. The
corresponding control number must then be assigned to the new control in the link set up screen.

Remove Control
The Remove Control feature is used to remove a control from the list of controls that the host PC will
communicate with.

Control Monitoring

When enabled, the Control Monitoring feature allows the user to view control status at the host PC.
Status for File Name, position, cut mode and cut information is displayed. This feature is only
available with the Phoenix Link Communication Software.
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Installation

Below is an item list to outline the step by step procedure for the communication setup of the control
and installation of the Phoenix Link Communication software:

Disclaimer of Warranty: This link software and accompanying written material (including instructions
for use) are provided “as is” without warranty of any kind.

Minimum System Requirements

Processor: Pentium® 100MHZ

Hard Drive Space 0.5 MB

Memory: 4MB

Display: VGA

Floppy Drive: 3.5"

Operating System: MS Windows® 95, 98, NT, 2000, ME or XP

Serial Port: One RS-232 or RS422 serial port will be required per control.

Software

1) At the control, access the Special Password screen, place a diskette or USB memory device into

2)

3)

4)

the floppy drive and press the Make Link Disk softkey. Three files will be transferred to the floppy
disk. The Link software (Link.exe), a Setup file (Setup.exe) and a Readme file (Readme.txt). The
Setup file will create a Link folder on the root directory of the host PC and will copy the Link
software into it. The “Readme” file contains additional information about installation and setup of
the Link software on to the host computer.

When the light goes out on the floppy drive, transfer the flogpy disk to the host computer and
place the disk into the floppy (A) drive. From the Windows™ Start button, select Run. At the
opening prompt type A:\Setup.bat and select OK. The setup file will expand the files and create a
“Link” directory on the root directory. Placed in this directory will be the Link.exe file. Please
note: The Link software must be located and run on the PC that is connected to the
communication cable coming from the control.

From the Windows® Start button, select Run. At the opening prompt, type A:\Link\Link.exe and
select OK. After the link software has been launched, two other files will be created. A link.ini
file, which contains the Link software configuration information, and a Parts folder, which is the
default Master parts folder. It is recommended that a shortcut to the Link.exe be placed on the
desktop of the host PC for ease of use.

At the host computer, create one or more folders under the “Parts” directory. Place any part
programs to be accessed by the control into these folders.

For example, if you wish to add the folders "Workfile 1" and “Workfile 2" to the parts directory, the
structure of the files would look as below:
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Path C:\Link\Parts\Workfile 1 and C:\Link\Parts\Workfile 2

=3 Link

Ela Partz

] workfile 1
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Any part programs to be viewed and downloaded at the control would be placed here. Only the sub
folders Workfile 1 and Workfile 2 and the program files located within them will be viewed at the

control.

Change Master Folder
If the host computer currently has existing part programs and folders, the Link software may be
configured to operate with the current folder names. This master parts folder may be located on the
host PC or another PC that is networked to the host PC. Please note: The Link software must be
located and run on the PC that is connected to the communication cable coming from the control.

This is accomplished by configuring the Link software through the “Change Master Folder” feature to

point the Link to the folder that contains the required part programs.

Launch the Link Software at the host computer and the Link window will be displayed.

Files Setkings Test
Change Master Folder - CHLIMK\PARTS

Part Baud | Folder
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Fosition
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Ready...
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Select Files\Change Master Folder.

PhoenixLink

M ew b aster Folder

o]

CALIMEAPARTS

Cancel |

The Master file may now be changed from the current folder to the selected folder by typing in the
selected path. Select OK to accept the change.
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The same procedure would also apply when selecting a master folder located on a network.

For example, if the folders which contain the part programs are currently located in a folder named
“Jobs” located on the PC named “R” drive, the Link.exe could be configured to the Change Master
folder option to access these files.

Example path: R:\Cad\Production\Jobs

=] Cad

-2 Bitmaps

-[27 Drawings

=27 Production
=] Jobs
) workfile 1

i3] Projects

Again, start by launching the Link Software at the host computer. Select Files\Change Master Folder.

PhoenixLink

I ew b aster Folder IFE:'\E.&D'\F'deu::tiDn'\.JbI:uS

k. I Cancel |

The Master file may now be changed from the current folder to the selected “Jobs” folder by typing in
the path R:\Cad\Production\Jobs. Select OK to accept the change.

The final step to setup the Link software is to configure the Link software for Port, Baud, Files and
Settings to match those being used at the control. It is recommended that a shortcut to the Link.exe
be placed on the desktop of the host PC for ease of use.

Operating Multiple Links

To connect more than one control to the host PC without the use of the Multi Drop feature, a Link
software specific to each control may be installed. Each version of Link being operated will require its
own dedicated communications port on the host PC.

Start by creating individual folders for each cutting table and placing a copy of the Link.exe into each
folder. Create a shortcut for each Link.exe and place the shortcut on the desktop. Using a mouse,
right click on the shortcut to open the shortcut properties dialog box. Add to the shortcut target
command line information to indicate which table the Link will be in communication with.
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In the target command line example below, “Tablel” has been added to the end of the command line
to indicate the Link will be specific to communications with Table 1.

Link Properties H |

General Shortzut |

= Link

R

T arget type: Application

T arget location: Link.

Target: IE:'\Link'\Link.e:-:e Tablel
Start in: IE:HLink

Shortcut key: INDHE

Bur: I Mormal window j

Find Target. .. | Ehangelcun...l

k. I Cancel | Sl |

This “table” information, added to the Target command line, will then be noted in the title bar of the
Link window. The Link may now be launched from the shortcut and configured specifically for this
“table”. When the Link is closed, a “Tablel.ini” with the specific Link setup file will be saved in the
folder.

# Table1 - Link M=

Port Baud Folder Files Settings Test Help

Continue to configure each additional Link for communication to each control. The separate Link files
may be configured to point to the same or different master parts folders.
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Hardware

Note: It is suggested for the purpose of establishing the proper setup of communications, that the
control be placed next to the host computer and connected via a short communication cable. Once
communications have been successfully established, the control can then be located on the cutting
table and connected to the host computer via the appropriate cable or short haul modem system.

1)

2)

3)

4)

5)

6)

7

Configure the selected RS232/RS422 serial port on the control for operation, as described in the
Serial Port information of this guide.

Test the control’'s communication port in the Diagnostic Screen to confirm proper operation of the
serial port. Directions for testing of the serial port are described in the Diagnostic section of this
guide.

Enter the control’s Link setup screen to select the use of the desired communication port, select
the Baud rate and select to use Phoenix Link. It is suggested to start at the lowest baud rate and
increase until the maximum is achieved. Communicating at too high a speed may cause error
messages to be displayed due to lost characters or information.

Enter the control’'s Special Password screen to add the file extension of the part programs being
used to the current list of acceptable file extensions.

Load and configure the Link software at the host computer as previously described in this section.

Test the host computer’s selected serial port through the “Test Port” feature of the Link software
as outlined in the Phoenix Link software overview.

Connect the control to the host computer’s selected communications port with the appropriate
cable or modem system.

Operating Phoenix Link

1)

2)

3)

The Phoenix Link software must be running at the host computer to communicate with your
shape cutting control. Start the Link software at the host PC from the desktop shortcut or select
the Windows Start Button, then select Run. From the opening prompt, type
C:\Link\Parts\Link.exe (or appropriate path to the Link.exe) and select OK. The Phoenix Link
window will appear. The Link software window may be minimized during operation if desired.

At the control, press the Files softkey and select to Upload or Download to Host. As the control is
connecting to the host computer, a status display in blue text for the communication can be
viewed in the lower right corner of the screen.

The control will initialize the port, open the port, and then try to contact the host. If this attempt at
communication fails, an error message will be displayed in red. If successful, the control will
download the available folder and part file names to be viewed on screen. Note: If the “Show
Host File Names” parameter at the control has been set to “No”, only folder names will be viewed.
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Common Errors

Below is a listing of common errors encountered when installing a communications system.

1)
2)

3)

4)

5)

6)

7

The port selected at the host computer has already been assigned to another software program.
The host and control have been configured to different setup values.

The cable has been connected to the incorrect port or software has been configured to the
incorrect port.

The selected modem or cabling system being used has swapped the transit and received signals,
causing a communications failure.

Trying to transmit over too long a cable without a modem or using incorrect wire for the distance
being traveled.

Trying to communicate at too high a baud rate for the modem system selected.

The correct file extension has not been entered at the control's Special Password screen,
preventing part programs from being displayed at the control.
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Error Messages

Below is a listing of common error messages and some possible causes.

Unable to Open Port (control)
The selected communications port could not be opened. The wrong port has been selected or the
communications port has failed.

Unable to Open Port (host)
The selected communications port could be opened. The wrong port has been selected, the
communications port has failed or another software application is using the port.

Unable to Initialize Port
The selected communications port was unable to be initialized. The wrong port has been selected,
the communications port has failed or another software application is using the port.

Port Failed

The Port Failed error message will be displayed if the communications port test has failed for the
selected port. This may be due to a fault with the test wire connection, incorrectly connecting to the
proper transmit and receive pins location, or failure of the communications port.

Host Not Responding

This message will be displayed if the communications port has successfully opened the port, but has
failed to establish communication with the Link software. This may be due to a fault with the cable
connection, cable configuration or the host computer’'s communications port.

Communication Failed
This message will be displayed if after establishing communication with the host, an expected
message from the host is not correct.
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Communications Time Out

This message will be displayed if the specified amount of time allowed for a response from the host
computer expires. This amount of time can be configured in the Link setup screen. This may be due
to a fault with the cable connection, cable configuration or the host computer's communications port.

Checksum Error

The Checksum Error message will be displayed at the control if after a part has been uploaded or
downloaded, the checksum calculated by the host and the control do not match. The Checksum
calculation is performed by adding the numeric values of the ASCII codes used. This error may be
due to incorrect cabling or transmitting at too high a speed for the communications system selected.

Warning: The Master Folder Selected does Not Contain any Folders

This error message will be displayed at the host computer if the selected master folder does not
contain any subfolders. You may choose to add subfolders if they do not exist. If subfolders do exist,
the path to the master folder may be incorrect.

For additional assistance in trouble shooting the Phoenix Link in the event of a failure, please contact
your control vendor or representative.
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Appendix A: Motion Overview

General Motion Theory — Servo Loop Control

The following is intended to assist customers / control system users in better understanding motion
theory. Note: It is highly recommended that any system tuning be performed by qualified service
technician as incorrect tuning may cause damage to the system or personal injury.

Outline of Information
1) What is closed loop servo control?

a) Whatis an Encoder?

b) What is Following Error?

¢) Whatis a Position / Servo Error?
2) Determining Edge per Inch Parameter
3) Gain Term Definitions
4) Recommended Tuning Procedures

1) What is Closed Loop Servo control?

A Servo System is the means of accurately controlling electrical motors to create force. The motor
output is generally connected to a gearing system to translate the rotational force of the motor into
linear motion. Additionally this gearing system is used to modify the strength and speed of the
motion.

Closed Loop Servo control is the continuous process of monitoring position and/or velocity
commands compared to actual position and velocity and adjusting the output accordingly. A servo
system without feedback devices and automatic adjustment capabilities would be referred to as Open
Loop Servo control.

The drawing below outlines a typical Velocity and Position Loop System. The most important aspect
of this for our motion control is the Position Loop. The process starts with the motion control
providing a motion command (voltage) to the motor to move at a specific speed to a desired position.
Position is tracked during the motion by means of a feedback device (Encoder) that provides both
directional and distance information. Based on that feedback, the control adjusts it's motion
command (voltage) to the motor to ensure that the motor is accurately positioning on the designated
motion path at the correct speed.
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Typical Velocity and Position Loop System
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The Motion Command starts as Digital Output within the control and then is converted to a +/- 10VDC
Analog Output for use by the motors. This conversion of the Motion Command within the control is
referred to as the DAC (Digital to Analog Converter) Output and is performed by the Motion Control
Card. The Analog Output when it comes out of the control is sent to a drive amplifier that then steps
up the voltage output to the motor and creates motion. Also, there is usually a linear relationship
between the voltage sent and the machine speed (i.e. 10 volts = maximum machine speed, 5 volts =
half max machine speed). Additionally, the polarity of the output (DAC Polarity +/-) to the amplifier
will dictate the direction of the motor rotation. In most applications and in the following application
description the feedback device is an Encoder.

la) What is an Encoder?

Essentially, an Encoder is a feedback device that
provides signal pulses as the motor turns. The diagram Encoder Diagram
at the right illustrates the basic concept of an Encoder.
Although this does not represent all Encoder / feedback Light Source
device technology, this illustration provides a visual aid
to help understand the process.

The illustration shows a disk with small holes cut out
along the outer edge. The light source provides a
beam of light projected downward through the holes in
the disk. As the disk turns on the end of the motor J
shatft, the light passes through the disk creating pulses. -

The Receiver below the disk picks up the pulsed light
source and sends that feedback to the control.
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As there is a direct relationship between the rotation of the motor shaft, the Encoder Pulses and the
distance of motion traveled (when the motor shaft turns) the control is able to calculate distance by
counting the encoder pulses received, thus closing the Position loop. So this relationship, shown as a
simplified formula would be:

Encoder Pulses x Motor Revs = Distance

The Encoder generates a Square Wave type signal Encoder Signal
as illustrated at the diagram to the right. Generally,
most encoders provide two main signals (A & B)
and the complements (A/ & B/). These signals are
also referred to as channels. The Compliment
channels are not always used but can provide

S [ I N O I

[ S N B N I |

increased noise immunity when used. The Channel B M
| N I N B

1

LI

Channel &
Channel &

rotational direction (Encoder Polarity) can be
determined by the signal received (e.g. ABABA or
BABAB).

Channel B

Channel Z
The Z signal shown here is produced only once per Channel T
revolution and is often referred to as the Marker
Pulse. This marker pulse is quite often used for
accuracy in “Homing” routines.

The pulses generated are generally referred to as counts. The holes in the disk are also commonly
referred to as lines. You may hear someone mention that they have a 1000 line encoder. The pulses
picked up by the receiver may actual be the beginning and end of each light pulse per line for each
the two channels (A&B) resulting in a 4x mode encoder. Thus a 1000 line Encoder in 4x mode would
produce 4000 pulses or counts per revolution of the disk/ motor. The more pulses/ counts produced
by the Encoder for a given distance, the more accurate the motion will be.

1b) What is Following Error?

Following Error or Servo Error is the distance between the ideal commanded position from the control
and the actual position of motion. Some Following Error is to be expected as the response of the
motor can rarely ever reach the ideal command of the system due to the resistance of load being
moved. It is easiest to think of this latent response as being very much like driving a car away from a
stop light. For the car, it takes time for the engine to produce the force required to move the weight of
the car up to the desired speed. Following Error for each axis can be selected to be viewed in the
Watch Window / Status Window of the control. This is a quick reference tool for monitoring the
performance of the actual machine motion as compared to the control command.

The important consideration for X/Y coordinate motion is that the response for the X and Y motion is
similar. If the response is dissimilar, poor results for commanded motion will result. An example of a
dissimilar tuned response would be that when a circular motion is commanded, an oval or elliptical
motion will result as one axis out performs the other.
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1c) What is a Position / Servo Error?

A Position Error or Servo Error occurs when the distance between the ideal motion position and the
actual motion position exceeds a pre-defined Servo Error tolerance value. A Position Error indicates
that the response from the motion command was not executed, executed too slowly or executed
incorrectly. The Servo Error Tolerance is user definable value within the control and is usually set to
be a value twice the noted following error during normal operation. This allows the system to operate
without nuisance faults caused by temporary resistance to the motion, such as dirt on motion rails or
temporary tension from motor cabling, etc.

Note: It is important to remember that in the Closed Position Loop, the output command will adjust to
try and maintain the desired speed and positioning. As a result, a loss of Encoder Feedback would
result in the control sending out it's maximum motion command to the motor causing it to “run away”
without control. Conversely, failure of the motor to turn while feedback is enabled, will result in a
position error and the command output will stop when the fault occurs.

2) Determining the Encoder Counts per Inch Parameter and Maximum Machine Speed
Remembering that the position loop uses the pulses/ counts from the encoder to calculate distance, it
is important to determine how many encoder pulses are equal to a specific distance of machine
motion. The control uses the Encoder Counts Per Inch/mm value as the constant to calculate
distance and speed.

The Encoder Counts per Inch/mm is a calculation based on the number of pulses generated by the
encoder for one revolution of the motor and how much distance is traveled from that motor motion
through the gearing being used.

So this relationship shown as a formula would be:

Counts /Line x Counts / Rev x 1Rev/Inch = Encoder Counts/ Inch
encoder mode e.g 4x Pulses per Rev gear box ratio &
rack /pinion ratios

For example: The resolution of a 4X — 1000 line encoder counts both edges (lines) of channel A and
channel B to equal 4 counts per line multiplied by the 1000 lines per revolution equaling 4000 counts
per revolution. If the encoder revolutions per inch of travel are 1:1, we would have 4000 encoder
counts per inch of travel.

4 Counts/ Line x 1000 Lines/ Rev x 1 Rev/ Inch = 4000 Encoder Counts/ Inch
Determining Maximum Machine Speed
The following information is used to establish the proper value for determining max machine speed.
Multiply the max RPM of the motor by the number of inches of travel per revolution to get the resulting
Maximum Machine Speed in Inches per Minute.
For example*

4000 RPM Motors x .125 inches per rev = 500 inches per minute
*Note: Through test or calculation it is determined that the table moves 1/8 inches per revolution of

the encoder.

With the Maximum Speed, Encoder Counts per Inch, DAC and Encoder polarities determined and
entered into control setups, a simple test of machine motion can be made in the control Drive
Diagnostics screen. This test should be made with the motors disengaged for safety. This is a basic
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motion test of the system and does not use gain terms or the position loop for motion. Please refer to
the Speeds information in this guide for more information on this feature.

3) Gain Term Definitions

Proportional Gain

In a feedback control system the error term is acted on by the control system and it in turn alters the
output. Proportional Gain is pure amplification of the error term. In a closed loop control system this is
proportional to the error signal. Simply put, the output is Proportional Gain times error.

In most systems Proportional Gain is the primary tuning parameter to improve the response of the
position loop.

Integral Gain

Perhaps the best understanding comes from realizing that the limit of Proportional Gain is that it
cannot completely eliminate error. The system can become unstable if only Proportional Gain is used
to try and eliminate all the error in a system. When the response of a system is considered
satisfactory, but steady state error is excessive, the error can be further reduced by increasing
system gain only for long term accumulations of error over time. Integral gain is sometimes used to
compensate for static load disturbances like torque loading, gravity bias, and offset.

NOTE: This term can cause instability in a system as it has a more instant effect at the beginning of a
move profile. Therefore, it is rarely used for velocity type drives. However, it can provide improved
response with current type drives. Only small adjustments to Integral Gain should be made if
indications of steady state error exist. In almost all applications this value is set to zero. We
recommend using the Feed Forward Gain for closing following error occurring during a move profile.

Derivative Gain

Derivative Gain responds to the rate of change of the signal and can produce corrections before the
error term becomes large, therefore it is useful in improving the transient response of a system.

Since it opposes change in the controlled output, it can produce a stabilizing effect by damping a
tendency toward oscillation. This is the reason we promote tuning by following error to the maximum
Proportional Gain then setting Derivative Gain at 10% of Proportional Gain as a rule of thumb. Do not
overdo Derivative Gain as it can have a detrimental effect on the overall response of the system.

Feed Forward

Acts to “push” the commanded output ahead to reduce or eliminate dynamic following error. Where
dynamic following error is defined as the difference in actual position to commanded position that
exists during motion. It is a more pure term than integral gain. It could be defined as the ability to
correct for a “lag” in the system with an effect similar to Proportional Gain. Do not increase feed
forward gain to the extreme as it can result in positive following error and excessive overshoot.

Velocity Gain
When using a current loop amplifier, the internal velocity loop in the control can be used to provide
dampening without an external tachometer.

Using the internal velocity loop with a current loop amplifier can result in higher static stiffness,
smoother machine motion, and less overshoot.
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4) Recommended Tuning Procedures for Hypertherm Automation Motion Controls

Using the information previously provided as a core understanding of the position loop process, we
can now look at tuning motion for the desired motion performance. Due to potential safety hazards
and the potential possibility for machine damage from incorrect tuning, it is recommended that this
operation be performed by trained and experienced personnel.

Prior to performing motion tuning, values for DAC Polarity, Encoder Polarity and maximum machine
speed should be calculated and entered into control setups. Servo Error Tolerance for the axes
should be set to maximum (5 inch max for X/Y motion).

Initially, it is recommended that basic tuning start with the motors disengaged from the machine to
allow the user to confirm controlled motion and response of the motion axes. An initial Acceleration
Rate of 10 Mg's can be used to begin the motion tuning. It is important to remember that after the
motors are engaged to the machine for motion, the load requirements for each axis will change
requiring additional tuning. Additionally, if the acceleration rate is increased after the initial tuning,
additional adjustments to Gain tuning may be required for proper machine motion.

Procedure for Velocity Type Drives

We recommend tuning the system by performing manual moves at a slow speed with all gains set to
zero with the exception of Proportional Gain. Proportional Gain should start with a small value of 10.
Engage the motors to the machine frame and beginning raising the Proportional Gain to allow
movement. If the axes start to vibrate or oscillate, this indicates the selected gain value is too high
and should be lowered. It may also require de-tuning the response of the Drive amplifier.

Now that you have some basic control of the system, set up the Watch Window to display Position
and Following Error for the selected Axes. Load and automatically “Trial” the Test Pattern simple
shape from the shape library. You will be able to follow the response of the system by watching the
performance of the Motor /Encoder feedback and its ability to maintain path on the control preview
screen.

Systematically increase Proportional Gain until it has little or no effect on the following error or until
instability becomes noticeable. Then reduce Proportional Gain to eliminate instability. Derivative Gain
may be used to provide a dampening effect. For a Velocity Loop Servo Drive, Integral Gain should
be set to zero. After tuning for the best response, increase Feed Forward Gain systematically to
further reduce following error if necessary. It is not required that you eliminate following error but it is
wise to ensure that Following Error for each axis is similar. Please Note: Feed Forward Gain will
reduce steady state following error, but may cause overshoot.

It is important to note that some following error is desirable, following error terms should be nearly the
same from one axis to another, and the polarity of the following error term must be the same as the
direction of travel.

Finally, check the system tuning by placing a pen on the system. “Draw” the test pattern provided in
the simple shape library and observe the cornering capability, arc/ circle contouring and the ability to
position at the center crossings. When troubleshooting tuning issues, varying the size and trial speed
can often provide valuable information through observations of the pen tracing.

After the system has been successfully tuned, adjust the Servo Error Tolerance to equal twice the
normal Following Error for the axes (note: This is a common approach to setting the Servo Error
Tolerance but is up to the discretion of the service agent) . This is allows the system to operate
without nuisance faults caused by temporary resistance to the motion, such as dirt on motion rails or
temporary tension from motor cabling, etc.
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Procedure for Current Type Drives

Similar to tuning for Velocity Type Drives, the recommended tuning procedure focuses on response
of the motion. The process begins with low initial values that are increased to get a desired
response. If the axes start to vibrate or oscillate, this indicates the selected gain value is too high and
should be lowered. It is recommended that basic tuning start with the motors disengaged from the
machine to allow the user to confirm controlled motion and response of the motion axes. Motors can
then be engaged to fine tune for desired performance.

Set up the Watch Window to display Position and Following Error for the selected Axes. Load and
automatically “Trial” the Test Pattern simple shape from the shape library. You will be able to follow
the response of the system by watching the performance of the Motor /Encoder feedback and its
ability to maintain path on the control preview screen.

Systematically increase the Velocity Gain until it has little or no effect on the following error or until
instability becomes noticeable. Proportional Gain would then be used to increase the “stiffness” of
response. Integral Gain can be used to improve the steady state performance. Derivative Gain may
then be used to provide a dampening effect.

After tuning for the best response, increase Feed Forward Gain systematically to further reduce
following error if necessary. It is not required that you eliminate following error but it is wise to ensure
that Following Error for each axis is similar. Please Note: Feed Forward Gain will reduce steady state
following error, but may cause overshoot.

It is important to note that some following error is desirable, following error terms should be nearly the
same from one axis to another, and the polarity of the following error term must be the same as the
direction of travel.

Finally, check the system tuning by placing a pen on the system. “Draw” the test pattern provided in
the simple shape library and observe the cornering capability, arc/ circle contouring and the ability to
position at the center crossings. When troubleshooting tuning issues, varying the size and trial speed
can often provide valuable information through observations of the pen tracing.

After the system has been successfully tuned, adjust the Servo Error Tolerance to equal twice the
normal Following Error for the axes (note: This is a common approach to setting the Servo Error
Tolerance but is up to the discretion of the service agent) . This is allows the system to operate
without nuisance faults caused by temporary resistance to the motion, such as dirt on motion rails or
temporary tension from motor cabling, etc.
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Motion Tuning Watch Windows

Position and Following Error may be displayed.

| eili=s

Input1
Dual Gantry Home
Program Inhibit
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Command Voltage allows the user to view directional motion command voltage being sent to the
amplifier for velocity type drives. This displayed voltage also equates to current being commanded
for motion in current type drives. Peak voltage can be displayed for a specified amount of time.

., = H(..
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SERCOS Interface™ Overview

The acronym “SERCOS” refers to SErial Real time COmmunication System servo drive interface.
This approach to communication with the drive amplifiers is performed through use of a fiber optic
ring and would replace the traditional +/- 10VDC analog output motion control card with a new fiber
optic driver card. Motion commands from the amplifier to the motor are the same as in a traditional
servo loop.

Developed in Europe in 1991 by a group of machine control vendors, SERCOS has been widely
accepted and is approved by International standard (IEC 61491 in 1995) and European standard (EN
61491 in 1998).

Due to the expandable nature of the SERCOS interface, Mariner can support up to 12 axes of motion
currently available in control software. Additional I/O modules may be added to expand the total
number of digital and analog 1/O.
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The SERCOS Drive Interface has a number of unique advantages.

Reduced CNC - machine interface wiring by use of a single fiber optic connector.
Fast 32 bit communications between the drive and CNC.

Improved noise immunity due to the fiber optic communication.

Long fiber optic cable lengths supported.

SERCOS is an open standard that is cross vendor compatible.

agrONE

For more information on SERCOS, contact SERCOS North America at http://www.sercos.com/

SERCOS™ Interface is a registered Trademark of SERCOS North America.
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Appendix B: ASCII Codes

This appendix provides the 128 ASCII codes (American Standard Code for Information Interchange)
as defined by ANSI (American National Standards Institute) Standard X3.4-1977.

Control Codes

Hex Dec Character Name Description

00 0 @ NUL Null

01 1 A SOH Start of Header
02 2 "B STX Start of Text

03 3 ~C ETX End of Text

04 4 "D EOT End of Transmission
05 5 "E ENQ Enquiry

06 6 F ACK Acknowledge

07 7 "G BEL Bell

08 8 "H BS Backspace

09 9 Nl HT Horizontal Tab
0A 10 N LF Line Feed

0B 11 K VT Vertical Tab

oC 12 L FF Form Feed

oD 13 "M CR Carriage Return
OE 14 N SO Shift Out

OF 15 O Sl Shift In

10 16 P DLE Data Link Escape
11 17 Q DCI Device Control 1
12 18 "R DC2 Device Control 2
13 19 S DC3 Device Control 3
14 20 AT DC4 Device Control 4
15 21 AU NAK Negative Acknowledge
16 22 Y SYN Synchronous Idle
17 23 "W ETB End Transmission Block
18 24 X CAN Cancel

19 25 Ny EM End of Medium
1A 26 4 Sub Substitute

1B 27 N ESC Escape

1C 28 N FS File Separator

1D 29 | GS Group Separator
1E 30 AN RS Record Separator
1F 31 N us Unit Separator

20 32 SP Space
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All Codes

Hex Dec Symbol Hex Dec Symbol Hex Dec Symbol
00 0 @ 2B 43 + 56 86 Y,
01 1 A 2C 44 , 57 87 w
02 2 "B 2D 45 - 58 88 X
03 3 C 2E 46 . 59 89 Y
04 4 D 2F 47 / 5A 90 Z
05 5 "E 30 48 0 5B 91 [
06 6 F 31 49 1 5C 92 \
07 7 "G 32 50 2 5D 93 ]
08 8 H 33 51 3 5E 94 A
09 9 N 34 52 4 5F 95 _
0A 10 ~J 35 53 5 60 96 :
0B 11 K 36 54 6 61 97 a
oC 12 AL 37 55 7 62 98 b
oD 13 M 38 56 8 63 99 c
OE 14 N 39 57 9 64 100 d
OF 15 O 3A 58 : 65 101 e
10 16 P 3B 59 ; 66 102 f
11 17 "Q 3C 60 < 67 103 g
12 18 "R 3D 61 = 68 104 h
13 19 S 3E 62 > 69 105 i
14 20 AT 3F 63 ? 6A 106 i
15 21 ~J 40 64 @ 6B 107 k
16 22 "V 41 65 A 6C 108 I
17 23 AW 42 66 B 6D 109 m
18 24 X 43 67 C 6E 110 n
19 25 Y 44 68 D 6D 111 o
1A 26 NZ 45 69 E 70 112 p
1B 27 N 46 70 F 71 113 q
1C 28 N 47 71 G 72 114 r
1D 29 N 48 72 H 73 115 s
1E 30 AN 49 73 I 74 116 t
1F 31 N 4A 74 J 75 117 u
20 32 4B 75 K 76 118 v
21 33 ! 4C 76 L 77 119 w
22 34 “ 4D 77 M 78 120 X
23 35 # 4E 78 N 79 121 y
24 36 $ 4F 79 (0] T7A 122 z
25 37 % 50 80 P 7B 123 {
26 38 & 51 81 Q 7C 124 |
27 39 ‘ 52 82 R 7D 125 }
28 40 ( 53 83 S 7E 126 ~
29 41 ) 54 84 T 7F 127 «—
2A 42 ‘ 55 85 U
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Appendix C: Program Codes

EIA RS-274D

The control supports EIA RS-274D part programs. An EIA RS-274D program lists the sequence of
Lines, Arcs, Speeds, Kerf and I/O functions used to create a part. While the user is free to program in
EIA using the standard text editor, it is recommended that the ShapeWizard® Graphical Programming
environment be used instead.

Following is a list of the EIA codes that are directly supported, mapped, or currently unsupported by
the control. Mapped EIA codes are automatically converted upon program load into directly
supported EIA codes. Unsupported EIA codes are ignored. All other EIA codes will generate an
error.

Directly Supported EIA Codes

EIA CODE DESCRIPTION

Fvalue Machine Speed (if Speed Override enabled)

Nvalue Line Number

(text) Comments

Xvalue X Axis Endpoint or other Data

Yvalue Y Axis Endpoint or other Data

Ivalue | Axis Integrand or Part Option Data

Jvalue J Axis Integrand or Part Option Data

Ovalue Svalue Output (1-64), State (0-Off or 1-On)

Whvalue Svalue Wait for Input (1-64), State (0-Off or 1-On)

GO0 Rapid Traverse Linear Interpolation

GO0 Avalue Sets Tilt angle — A is the angle value in degrees

GO0 XYvalue Avalue  Performs Linear Interpolation of Tilt angle along line segment.

GO0 Avalue Fvalue Sets Tilt angle — Angle value in degrees with a speed command in RPM
GO0 Xn Yn Traverse command where n = value to move the desired axes a distance.
GO0 Zx.xx Tx Index Sensor™ THC height “Z” distance for torch “T”. Manual mode only.
GO0 Cxx Move to rotate “C” position

G011 Cxx Fxx Move to rotate “C” position with Speed “F’ command

GO00 C180- Rotate Axis align 180 degrees will continue to rotate in the proper direction
GO00 C-180- Rotate Axis align -180 degrees will continue to rotate in the proper direction
GO01 C180- Fxx Rotate Axis align 180 degrees with speed

GO01 C-180- Fxx Rotate Axis align -180 degrees with speed

G01 Linear Interpolation (at Cut Speed)

G02 Clockwise Circular Interpolation

G03 Counterclockwise Circular Interpolation

G04 Preset Dwell (uses Setup Dwell Time)

GO04 Xvalue Program Dwell in Seconds

GO08 Xvalue Repeat Subroutine X Times

G20 Select English Units (inches)

G21 Select Metric Units (mm)

G40 Disable Kerf Compensation

G41 Enable Left Kerf Compensation

G42 Enable Right Kerf Compensation

G43 Xvalue Kerf Value

G41 D1-200 Enables Left Kerf using a Kerf Table variable

G42 D1-200 Enables Right Kerf using a Kerf Table variable
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EIA CODE

G43 D1-200

G59 D1-200Xvalue
G59 Vvalue Fvalue

G82
G83
G84
G85
G90
G91
G92
G97
G97 Tvalue
G98
G99

MO0
MO01
MO02
MO7
M08
M09
M10
M11
M12
M13
M14
M15
M16
M17
M18
M19
M26
M27
M28
M29
M30
M31
M32
M33
M34
M34Tvalue
M35
M35Tvalue
M36 Tvalue

M37 Tvalue (1-20)
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DESCRIPTION
Sets the current Kerf value via the Kerf Table using prior set Left / Right Kerf
Sets Kerf table variable from 1-200
Sets the Plasma Supply current through Outputs or Serial Link for Vprocess
(504,514,524,534) at Fcurrent value
V504 — Current Setting Plasma 1
V514 — Current Setting Plasma 2
V524 — Current Setting Marker 1
V534 — Current Setting Marker 2
Oxy-Fuel Cut Mode
Oxy-Fuel Cut Mode Contour Bevel Head
Plasma Cut Mode
Plasma Cut Mode Contour Bevel Head
Absolute Programming Mode
Incremental Programming Mode
Set Axis Presets
Program Repeat Pointer
Program Repeat Pointer. Executes the repeat T times
Repeat at G97, or start of program if no G97
Part Options

Program Stop

Optional Program Stop (uses Setup Parameter)
End of Program

Cutting Device On

Cutting Device Off

Enable Marker 1

Disable Marker 1

Marker Offset 1 On

Marker Offset 1 Off

Enable Marker 2

Disable Marker 2

Cut On

Cut Off

Oxy Gas On

Oxy Gas Off

Cancel All Stations

Station Select On

Station Select Off

CBH / Rotator Disable

CBH Rotator Enable

End of Program (same as M02)

Reset Functions (Cut Off, Marker Off, Kerf Off)
Unclamp / Unlock All Stations

Unclamp / Lock All Stations

Clamp / Unlock All Stations

Clamp / Unlock ‘T” Station, where T = 1 through 19
Clamp / Unlock All Stations Mirror

Clamp / Unlock Mirror “T” Station, where T = 1 through 19
Process Select “T” where T value selects the process
1- Plasmal

2- Plasma 2

3- Marker 1
4- Marker 2
5- Laser

Select Station “T” where T = 1 through 20
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EIA CODE
M38 Tvalue (1-20)
M40
M40 Xvalue
M41
M50
M51
M52
M53
M65
M72
M73
M75
M76
M77
M78
M79 Tvalue (1-4)
M90
M90-
M274
M275
M276
M277
M278
M279
M280
M281
M282
M283
M284
M285
M286
M287
M288
M289
M290
M291
M292
M293
M301
M302
M303
M304

Mapped EIA Codes
EIA CODE

GO04 Fvalue

GO05

G21

G22
G23
G41 Kvalue
G42 Kvalue
G97 TValue

DESCRIPTION

Deselect Station “T” where T = 1 through 20

Start of Subroutine

Start of Subroutine. Executes the repeat X times

End of Subroutine
Height Sensor Disable
Height Sensor Enable

Height Sensor Disable and Raise Torch
Height Sensor Enable and Lower Torch

End of Program (same as M02)

Marker Offset 2 Off
Marker Offset 2 On

A Axis/Tilt Go to Home Command - Rapid Index
C Axis/Rotate Go to Home Command - Rapid Index

Go to Home position Y Axis
Go to Home position X Axis

Go To Home Position (1-4)

Aligns CBH / Rotator to Tangent angle of next cut segment
Align rotator when not using shortest path motion

Marker Offset 3 Off
Marker Offset 3 On
Marker Offset 4 Off
Marker Offset 4 On
Marker Offset 5 Off
Marker Offset 5 On
Marker Offset 6 Off
Marker Offset 6 On
Marker Offset 7 Off
Marker Offset 7 On
Marker Offset 8 Off
Marker Offset 8 On
Marker Offset 9 Off
Marker Offset 9 On
Marker Offset 10 Off
Marker Offset 10 On
Marker Offset 11 Off
Marker Offset 11 On
Marker Offset 12 On
Marker Offset 12 On

Assigns the current X/Y position to Home Position 1
Assigns the current X/Y position to Home Position 2
Assigns the current X/Y position to Home Position 3
Assigns the current X/Y position to Home Position 4

DESCRIPTION

Program Dwell

Set Axis Presets

Linear Interpolation

(at cut speed)

CW Circular Interpolation
CCW Circular Interpolation
Left Kerf with Value

Right Kerf with Value
Subroutine Loop

MAPPED TO
G04 Xvalue
G92

Go1

G02

GO03

G41 with Kerf Value
G42 with Kerf Value
GO08 Xvalue and M40

115
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EIA CODE DESCRIPTION MAPPED TO
G45 Lead In to Kerfed Part GO01, G02, or G03
G70 Select English Units G20

G71 Select Metric Units G21

G98 End of Subroutine Loop M41

MO03 Cutting Device On/Off MO7 (Oxy Fuel) or M08 as appropriate
MO04 Cutting Device On MQ7

MO5 Cutting Device Off MO8 (Oxy Fuel)
MO06 Cutting Device Off M08

MO06 Enable Marker 2 M13

MQ7 Disable Marker 1 or 2 M10 or M14 as appropriate
MO8 Enable Marker 1 MQ9

M09 Disable Marker 1 or 2 M10 or M14 as appropriate
M10 Enable Marker 2 M13

M14 Height Sensor Disable M50

M15 Height Sensor Enable M51

M20 Cutting Device On/Off MO7 or MO8 as appropriate (Plasma)
M21 Cutting Device On/Off MO7 or MO8 as appropriate (Plasma)
M20 Output 9 On 09s1

M21 Output 9 Off 09 S0

M22 Output 12 On 012 s1

M23 Output 12 Off 012 S0

M24 Wait for Input 7 On W7 S1

M25 Wait for Input 8 On w8 S1

M25 CBH Enable M29

M26 Wait for Input 7 Off W7 S0

M26 CBH Disable M28

M27 Wait for Input 8 Off W8 S0

M67, M02 Kerf Left G41

M68, M03 Kerf Right G42

M69, M04 Kerf Off G40

M65, M70 Cutting Device On MQ7

M66, M71, M73 Cutting Device Off MO8

M70 Marker Offset 1 Off M12

M71 Marker Offset 1 On M11

M70TO1 Marker Offset 1 Off M12

M71TO1 Marker Offset 1 On M11

M70T02 Marker Offset 2 Off M72

M71T02 Marker Offset 2 On M73

M70T03 Marker Offset 3 Off M274

M71T03 Marker Offset 3 On M275

M70T04 Marker Offset 4 Off M276

M71T04 Marker Offset 4 On M277

M70TO05 Marker Offset 5 Off M278

M71T05 Marker Offset 5 On M279

M70T06 Marker Offset 6 Off M280

M71T06 Marker Offset 6 On M281

M70TQ7 Marker Offset 7 Off M282

M71TO7 Marker Offset 7 On M283

M70TO8 Marker Offset 8 Off M284

M71T08 Marker Offset 8 On M285

M98 End Comment )
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EIA CODE DESCRIPTION MAPPED TO

M99 Start Comment (

M221 No Mirror, No Rotate G99 X1Y010JO
M222 Mirror Y, No Rotate G99 X1Y0I10J1
M223 Mirror X and Y G99 X1Y0I11J1
M224 Mirror X, No Rotate G99 X1Y011J0
M225 Mirror X/Y on -45 Deg G99 X1Y27011J0
M226 Rotate 90 Deg CCW G99 X1Y9010J0
M227 Mirror X/Y on +45 Deg G99 X1Y27010J1
M228 Rotate 90 Deg CW G99 X1Y27010J0
M245 Output 1 On 0181

M246 Output 1 Off 01 s0

M247 Output 2 On 02sS1

M248 Output 2 Off 02 s0

M249 Output 3 On 038S1

M250 Output 3 Off 03 S0

M251 Output 4 On 04 s1

M252 Output 4 Off 04 S0

M253 Wait for Input 1 On w1 s1

M254 Wait for Input 1 Off W1 S0

M255 Wait for Input 2 On W2 S1

M256 Wait for Input 2 Off W2 S0

M257 Wait for Input 3 On W3 S1

M258 Wait for Input 3 Off W3 S0

M259 Wait for Input 4 On w4 S1

M260 Wait for Input 4 Off W4 S0

Unsupported EIA Codes

EIA CODE DESCRIPTION

G46 Table 0 Select

G99 Freestanding G99

G103 Qname Stop Current Program/ Load New Program
G201 Incremental Line In2
G202 Incremental CW Arc In2
G203 Incremental CCW Arc In2
G211 Incremental Line In3
G212 Incremental CW Arc In3
G213 Incremental CCW Arc In3
G221 Absolute Line In2

G222 Absolute CW Arc In2
G223 Absolute CCW Arc In2
G231 Absolute Line In3

G232 Absolute CW Arc In3
G233 Absolute CCW Arc In3
G240 Programmable Kerf
G247 Table 1 Select

G248 Table 2 Select

G249 Table 3 Select

G250 Table 4 Select

G276 Internal Variable Load
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Unsupported EIA Codes (cont.)

EIA CODE DESCRIPTION

G277 External Variable Load
G278 X Axis Home

G279 Y Axis Home

G280 X Home Return

G281 Y Home Return

M22 PLC Control Code
M75 PLC Control Code
M210 X Sign Toggle

M211 Y Sign Toggle

M212 X and Y Swap and Toggle
M231 Aux. State Reset
M261 Aux. Torch Master On
M262 Aux. Torch Master Off

The unsupported EIA codes previously noted are ignored when read. Some of these codes may be
supported in the future. Any EIA codes that are not listed above will result in a translator error upon
loading the EIA program. Known EIA codes that will not be accepted include, but are not limited to:

Pvalue Program Number
Dvalue Indexed Kerf Operations
Vvalue Internal Variable Load

EIA Comments

Comments may be placed into the part program to be displayed on screen and viewed by the
operator. The comment line must first be preceded by a program stop command (EIA M0OO code or
ESSI 0 code).

EIA Example:

MOO — Pauses Program
(Comment) — Text to be displayed
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ESSI

The control supports ESSI part programs as defined by the International Standards Organization in
ISO 6582. An ESSI program lists the sequence of Lines, Arcs, Speeds, Kerf and I/0 Functions used
to create a part. While the user is free to program in ESSI using a standard text editor, it is
recommended that the ShapeWizard® Graphical Programming environment be used instead.

While the user is free to download ESSI programs to the control, it is important to note that all Part
Programs will be internally converted to EIA for execution in the control. Following is a list of the
ESSI codes that are mapped into the control, or currently unsupported by the control. Mapped ESSI
codes are automatically converted upon program load into directly supported EIA codes.
Unsupported ESSI codes are ignored. All other ESSI codes will generate an error.

Mapped ESSI Codes

ESSI CODE DESCRIPTION MAPPED TO EIA
% Start of Program Not Used-Automatic
+/-value... Line or Arc GO00, G01, G02 or GO3 as appropriate
0 End Program or Stop MO2 or MOO (if 64 is End Program)
3 Start Comment (

4 End Comment )

5 Enable Rapid Traverse Not Used-Automatic
6 Disable Rapid Traverse Not Used-Automatic

7 Cutting Device On MQ7

8 Cutting Device Off MO8

9 Enable Marker 1 M09

10 Disable Marker 1 M10

11 Marker Offset 1 On M11

12 Marker Offset 1 Off M12

11+1 Marker Offset 1 On M11

12+1 Marker Offset 1 Off M12

11+2 Marker Offset 2 On M73

12+2 Marker Offset 2 Off M72

1143 Marker Offset 3 On M275

12+3 Marker Offset 3 Off M274

11+4 Marker Offset 4 On M277

12+4 Marker Offset 4 Off M276

11+5 Marker Offset 5 On M279

12+5 Marker Offset 5 Off M278

11+6 Marker Offset 6 On M281

12+6 Marker Offset 6 Off M280
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ESSI CODE
11+7
12+7
11+8
12+8

13

14

15

16

21

22

23

24

25

26

27

28

29

30

38
39+value
40+value
41
41+value
45

46

47

48

51

52

53

54

63

64

65

67

68

70

71

79+1
79+2
79+3
79+4

81

82

83

90

97
97+value
98

99

DESCRIPTION

Marker Offset 7 On
Marker Offset 7 Off
Marker Offset 8 On
Marker Offset 8 Off
Enable Marker 2
Disable Marker 2
Marker Offset 2 On
Marker Offset 2 Off

No Mirror, No Rotate
Mirror Y, No Rotate
Mirror X and Y

Mirror X, No Rotate
Mirror X/Y on -45 Deg
Rotate 90 Deg CCW
Mirror X/Y on +45 Deg
Rotate 90 Deg CW
Enable Left Kerf Comp
Enable Right Kerf Comp
Disable Kerf

Machine Speed
Programmable Kerf
Preset Dwell

Program Dwell in mSec
Ht Sensor Enable/Lower
Ht Sensor Disable/Raise
Ht Sensor Enable

Ht Sensor Disable

CBH Enable

CBH Disable

Cutting Device On
Cutting Device Off
Reset Functions

End Program

End of Program/ Reload
Ht Sensor Disable

Ht Sensor Enable
Select English Units (in)
Select Metric Units (mm)
Go To Home Position 1
Go To Home Position 2
Go To Home Position 3
Go To Home Position 4
Incremental Mode
Absolute Mode

Set Axis Presets

End of Program
Program Repeat Pointer
Subroutine Loop
Repeat at 97, Subroutine loop
or start of program if no 97
End of Program

Installation & Setup Guide

MAPPED TO EIA
M283

M282

M285

M284

M13

M14

M73

M72

G99 X1Y010J0O
G99 X1Y010J1
G99 X1Y0I11J1
G99 X1Y011J0
G99 X1Y27011J0
G99 X1Y9010J0
G99 X1Y27010J1
G99 X1 Y27010 JO
G41

G42

G40

Fvalue

G43 Xvalue

G04

G04 Xvalue

M53

M52

M51

M50

M29

M28

MO7

M08

M31

MO02

M65

M50

M51

G20

G21

M79 T1

M79 T2

M79 T3

M79 T4

G91

G90

G92

M02

G97

M40 Xvalue

G97, G98 or M41 as appropriate

Mo02
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ESSI CODE DESCRIPTION MAPPED TO EIA
245 Output 1 On 0O1s1
246 Output 1 Off 01s0
247 Output 2 On 02s1
248 Output 2 Off 02 S0
249 Output 3 On 03831
250 Output 3 Off 03 S0
251 Output 4 On 04 s1
252 Output 4 Off 04 S0
253 Wait for Input 1 On W1 S1
254 Wait for Input 1 Off W1 S0
255 Wait for Input 2 On w2 Ss1
256 Wait for Input 2 Off W2 S0
257 Wait for Input 3 On W3 S1
258 Wait for Input 3 Off W3 S0
259 Wait for Input 4 On W4 S1
260 Wait for Input 4 Off W4 S0
282 Marker Offset 3 On M275
283 Marker Offset 3 Off M274
284 Marker Offset 4 On M277
285 Marker Offset 4 Off M276
286 Marker Offset 5 On M279
287 Marker Offset 5 Off M278
288 Marker Offset 6 On M281
289 Marker Offset 6 Off M280
290 Marker Offset 7 On M283
291 Marker Offset 7 Off M282
292 Marker Offset 8 On M285
293 Marker Offset 8 Off M284

Unsupported ESSI Codes

ESSI CODE DESCRIPTION
103+Name Stop Current Program/ Load New Program
237 X Sign Toggle

238 Y Sign Toggle

239 X and Y Swap and Toggle
266 Table 1 Select

267 Table 2 Select

268 Table 3 Select

269 Table 4 Select

276 Internal Variable Load
277 External Variable Load
278 X Axis Home

279 Y Axis Home

280 X Home Return

281 Y Home Return

The unsupported ESSI codes above are ignored when read. Some of these codes may be supported
in the future. Any ESSI codes that are not listed above will result in a translator error upon loading
the ESSI program.
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ESSI Comments

Comments may be placed in to the part program to be displayed on screen and viewed by the
operator. The comment line must first be preceded by a program stop command (EIA M0OO code or
ESSI 0 code).

ESSI Example:

0 — Pauses Program

3 — Start Comment

Comment — Text to be displayed
4 — End Comment
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Advanced Feature Codes

Kerf Table

Code Description

G59 D1-200Xvalue  Sets kerf table variable from 1-200

G41 D1-200 Enables Left Kerf using a Kerf Table variable

G42 D1-200 Enables Right Kerf using a Kerf Table variable

G43 D1-200 Changes current kerf value via Kerf Table using previously set Left or Right

kerf
Tilt / Rotator Part Codes

Code Description

GO0 Avalue Sets Tilt angle as a preparatory command — A is the angle value in degrees
GO0 XYvalue Avalue Performs Linear Interpolation of Tilt angle along line segment.

GO0 Avalue Fvalue Sets Tilt angle — Angle value in degrees with a speed command in RPM
M28 Disables Follower

M29 Enables Follower

M90 Preparatory Cmd - Aligns Rotator to Tangent angle of next cut segment
M90- Align rotator when not using shortest path motion

M75 A axis/Tilt Goto Home Cmd - Rapid Index

GO0 Cxx Move to rotate “C” position

GO01 Cxx Fxx Move to rotate “C” position with Speed “F” command

GO00 C180- Rotate Axis align 180 degrees will continue to rotate in the proper direction
GO00 C-180- Rotate Axis align -180 degrees will continue to rotate in the proper direction
GO01 C180- Fxx Rotate Axis align 180 degrees with speed

GO01 C-180- Fxx Rotate Axis align -180 degrees with speed

Automatic Torch Spacing Program Codes

Code Description

M32 Unclamp / Unlock All Stations

M33 Unclamp / Lock All Stations

M34 Clamp / Unlock All Stations

M34Tvalue Clamp / Unlock ‘T” Station, where T = 1 through 19

M35 Clamp / Unlock All Stations Mirror

M35Tvalue Clamp / Unlock Mirror “T” Station, where T = 1 through 19
M77 Go to Home position Y Axis

M78 Go to Home position X Axis
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Station Selects

Stations (Lifter / THCs) may be selected / de-selected using a EIA-274D program code with the
following format.

Code Description

M19 Tvalue Cancel All Station Selections
M37 Tvalue Select Station 1-20 (Tvalue)
M38 Tvalue De-Select Station 1-20 (Tvalue)

Additionally, these Station Select program codes may be overridden using the user selected THC
inputs to the control. The feature to override the part program must be enabled at the Cutting Setup
screen.

Process Selects

Process Selections may be selected using a EIA-274D program code with the following format.

Example: M36 Tvalue

Misc. M Code T

Valve Identity
T1 = Plasma Process 1
T2 = Plasma Process 2
T3 = Marker Process 1
T4 = Marker Process 2
T5 = Laser Process

Station Configuration Variables
The following options are available for the station configuration

Lifter

None

Sensor THC

Command THC (w/ Serial Link)

HD4070 Integrated THC 1 or 2 (used only with the HD4070® power supply)
Other (any stand alone Lifter Station)

Power Supplies

None HD4070 Torch 1or 2 Powermax series

Max100/ 100D HT4001 FineLine 100

Max200 HT4100 FineLine 200

HT2000 HT4400 Other (any other Plasma system)
HD3070 HPR130

Marker

None ArcWriter FineLine 100 & 200

HD4070 Torch lor 2 HPR130 Other (any stand alone Marker)
Laser

Rofin RF 40 & 50 Rofin DC 35 Rofin TR 60 Other
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HD3070® Auto Gas Interface

This section outlines information specific to the HD3070° six valve Auto Gas Interface. The Auto
Gas screen is available from the Cut Types screen.

Note: The Auto Gas feature must first be enabled at the Special Password screen.

‘!
L] Le]e

L] La]e

{ Ll

1S | Oxy!

The top of the Auto Gas screen lists the valve parameter settings for the HD3070®. Valve settings for
the 3070® Auto Gas console are documented in the HD3070® manual. When the values are set,
these become the current setting and the operator can choose to save the file to the diskette, USB
memory or hard drive.

The settings at the supply are updated at control power up, whenever the settings are changed at this
screen or through commands in a part program. Supply settings are also updated if power is lost and
re-enabled at the power supply. There may be a brief delay as these power supply settings are
communicated from the control to the power supply.

Save Data
Pressing the Save Data softkey will allow the operator to save the current Autogases setting to
diskette, USB memory or hard drive for future use.

Load Data
Pressing the Load Data softkey will allow the operator to Load stored Autogases setting from diskette,
USB memeory or hard drive for use.
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Vovager
Save setups to

Diskette _______________|d

Setup files

Name | Size |
-None-

Setups file name
I GasData

u’ oK @ Cancel

If you save the data, a file is created with G59 codes with the selected valve settings. Here is an
example of the data file where all percentages are set to zero.

G59 V65 BO
G59 V66 BO
G59 V67 BO
G59 v68 BO
G59 V69 BO
G59 V70 B0
G59 V71 B0

Test Cutting Gases
Pressing the Test Cutting Gases softkey allows the operator to test the HD3070® Cut Gases.

Test Preflow Gases
Pressing the Test Preflow Gases softkey allows the operator to test the HD3070® Preflow Gases.
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HD3070° Auto Gas /0

The Interface to the HD3070® Auto Gas console is made through use of Single Ended and BCD
(Binary Coded Decimal) inputs. The BCD style of interface allows for exact settings by use of
multiple inputs being active at any time. The active BCD input values are summed together to obtain
the exact set point.

These 1/0O points are wired in the same fashion as our other Single Ended I/O points. The following
I/O points are supplied for use with the HD3070® Auto Gas Console

Inputs
Gas Control Read Complete
Gas Control Error

Outputs

Gas Control Write Remote Test Operate
Remote Test Preflow Remote Air Plasma
Remote H35/ N2 Plasma Remote O2 Plasma
Gas Flow Set 1-100 (BCD) Valve Select 1-8 (BCD)

Cut Chart Setup through part program codes is supported. Refer to Part Programming section of the
Installation Guide.

HD3070® Part Program Support

The same valve setting data which is used at the Auto Gas setup screen may also be used within a
part program to configure the HD3070® for use. This code is used to select the valve and indicate the
valve set point.

Using a EIA-274D G59 code with the following format.

Example: G59 V65 B5
Misc. G Code T
Valve Identity

V65 = Preflow Shield Gas - Valve 1
V66 = Preflow Shield Gas - Valve 2
V67 = Cut Shield Gas - Valve 3
V68 = Cut Shield Gas - Valve 4
V69 = Cut Plasma Gas - Valve 5
V70 = Cut Plasma Gas - Valve 6
V71 = Remote Plasma Gas Type

Valve Value
For Valves V65 — V70
A whole integer is used to set the desired percentage value.
For Valve 71

0 = Oxygen
1 =H35/N2
2=02

For the example given, the part program code (G59 V65 B5) would set the Autogas Preflow
Shield Gas valve to 5%. Multiple G59 codes can be used to set and adjust the all desired valves.
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HD4070® and HPR™ Interface

Hypertherm Automation controls offer the additional option of interfacing directly to Hypertherm’s
HD4070® HyDefinition® and HPR Power Supplies for setup. Note: MicroEdge and Edge Il controls
can be operated in Voyager mode to add this feature. This feature has the ability to improve the ease
of power supply setup and operational accuracy, while having the flexibility to fine tune the process
specific to the operator’'s needs.

Using this advanced feature, all necessary power supply settings are transmitted from the control
directly to the power supply configuring it for use via serial communications. The power supply setup
is performed through the use of a Cut Chart (cut process parameter database) which is based on
eight process selections. The combination of these eight process selections are used as key
reference settings to transmit all necessary cut process parameters (e.g. arc voltage, pierce delay,
etc.) to the supply.

This database allows the user to select factory recommended settings or amend the database for
personalized settings. The Cut Chart information may be saved or loaded via the hard drive or floppy
drive. The Cut Chart files containing the factory recommended settings are available from
Hypertherm®. Similar screens and features are available for HPR.

Cut Chart
Plasma 1 Cut Chart - Rev F @) e
Plasma Shield 7
~HD4070 - Process Selecton——————————— Gas 1 Gas 2 Gas 1 Gas 2
Material Type [YTRNSEE] - Preflow Seffing | 50 a5 13]] 60f®m
Process Current iQOOA ~ Cutflow Setting | 71 | 0 | 15 | 57 %
Gas1 / Gas2 !OQ /N2 2
Material Thickness i3i8” =
Cut Speed 50  ipm
Kerf 0 in
Set Arc Current 200 amps
Set Arc Voltage 142 yolts
Cut Height 0.156  in
Pierce Height | 200 9 | 0312 in
Pierce Time 0.3 sec
Creep Time 0 sec
@ Cancel
)
1:46:22 PM
Save Reset *-] Save 0 Load Change Test Test
Process Process L Cut Charts S Cut Charts Consumables Preflow Cutflow

Please refer to the control Operator’s Guide for additional information on setup and use of the Cut
Chart. Cut Chart Setup through part program codes is supported. Refer to Part Programming
section of the Installation Guide.
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1/0 and Diagnostics

Power Suppy I/0 and remote diagnostics screens are accessed through the standard Diagnostic
screen after serial link communications has been established. Status for the supply Software
Revisions, Gas Pressure, Usage, I/O and Remote tools will be available.

Miscellaneous
Status items for the supply are available at the Misc. Screen.

HD4070 Diagnostics

Remote Tools
While in the Diagnostics screen, you may press the Alt soft key to access the following remote tools.

e | i | T B I
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HPR Diagnostics

Remote Tools
While in the Diagnostics screen, you may press the Alt soft Key to access remote tools.

Test Preflow
Pressing the Test Preflow Softkey performs the Test Preflow Gases feature at the power supply. This
feature is used to set the inlet gas pressures under normal flow conditions to the recommended level.

Test Cutflow
Pressing the Test Cutflow softkey performs the Test Cutflow Gases feature at the power supply. This
feature is used to set the inlet gas pressures under normal flow conditions to the recommended level.

Test HPR Gas Console
This feature provides automated test features for the HPR AutoGas console. Please contact an
authorized service agent for use of these tests.

Coolant Override

Pressing the Coolant Override softkey allows to user to override a coolant error and to test the
coolant pump. This is useful to bypass the error and purge the coolant line of air bubbles at initial
power up.

Update Software
Pressing the Update Software softkey will initiate the process of the Software Update at the power
supply. Step by step instructions will be displayed on screen to guide the user through the process.
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Outputs

Outputs
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Note: Similar to the standard Output Diagnostic screen, the output screen shows the current status of
the listed supply outputs. Note: Outputs for the supply cannot be activated through the diagnostic
screen.

Serial Communication Interface

RS-422C Connections to HD4070® CNC Interface

Control (male) Supply (male)
Signal Name DB-9 Pin Signal Name DB-37 Pin
TxD- 2 RxD- 2
RxD- 3 TxD- 1
TxD+ 4 RxD+ 21
RxD+ 7 TxD+ 20

RS-422C Connections to HPR™ CNC Interface

Control (male) Supply (male)
Signal Name DB-9 Pin Signal Name DB-37 Pin
TxD- 2 RxD- 1
RxD- 3 TxD- 2
TxD+ 4 RxD+ 20
RxD+ 7 TxD+ 21
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Multiple Supplies
The Serial Communication Link supported by the CNC can also be extended to multiple power
supplies.

This unique feature is implemented through the use of the serial link and 1/0 points. It is assumed
that the all systems are configured similarly and will be used simultaneously. If any of the selected
power supplies has a fault, the fault must be cleared before the cut can begin.

Specific hardware and software versions for both the control and the power supply are required.
Please refer to the power supply manual for additional information on operation and installation.

Inputs and Outputs

Raise 1-4 and Lower 1-4
The Raise / Lower inputs will be used to control the Integrated Command™ THC lifters on multi-
dropped supplies for the selected process.

Note: When using this feature with the Sensor™ THCs rather than the Integrated Command™ THCs,
the Sensor™ THC Torch Raise and Torch Lower commands for the selected process may be made
through the software softkeys or through the use of these external inputs to the control.

Cut Sense 1-4
THC Cut Sense Input (arc on feedback) is used to verify that the plasma torch or marker tool has
established the arc for the selected torch. This indicates to the control that motion can begin.

Ready to Fire PS 1-4

This signal is an output from each supply and is used in multiple plasma systems. It notifies the CNC
that the THC has completed the IHS cycle and Preflow is complete. This indicates that the torch is
ready to fire. On the supply this signal is used along with the CNC Plasma Sync Input. The CNC Hold
Ignition output is connected to the supply “CNC Plasma Sync” inputs. When all configured supplies
return active “Ready to Fire” signals, the “Hold Ignition” signals are removed.

Hold Ignition

The Hold Ignition Output is used to delay ignition of the external plasma supply and allow the
individual supplies to complete Preflow and IHS before torch ignition. For this application, the Hold
Ignition would be tied to the Plasma Sync Inputs for multi-dropped supplies.

Reduce Current

Used with the supply to switch the plasma to low current mode. This signal is functionally different
from the Torch Height Disable Output in that it is not active during the initial torch ignition, pierce, and
accelerate to speed after Plasma Start. For this application, the Reduced Current output would be
tied to the Corner Hold Inputs for multi-dropped power supplies.

The Corner Current Parameter located on the Plasma Setup Screen, is a user defined value for
setting the percentage of the corner current.

NOTE HD4070®: Proper mult-drop operation requires a Rev C or higher Breakout board in the
HD4070® as well as Rev K or higher control software in the HD4070°.
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RS-422 Multidrop Interface to Multiple power supplies

CNC Controller
Interlock
Cut Sense 1,2

Rdy to Fire 1, 2
Hold Ignition
Reduce Current

Plasma Start

RS422 RX
RS422 TX

Cut Sense 3,
Rdy to Fire 3,

Raise 1
Lower 1

Raise 2
Lower 2

135

_|
N Interlock ID=0 g
) Determined S
¢ Transfer by DIP switch |
4 Ready to Fire
Plasma Sync
Corner Hold 5'
System Start S
) %5
< RS422 TX
N  RS422 RX
g
N Interlock ID=1 S
) - ; Determined ﬁ
¢ ranster by DIP switch
¢ Ready to Fire
Plasma Sync
_|
Corner Hold =
O
>0
System Start o ination R
RS422 TX Resistor by
DIP switch
RS422 RX
¢ ~—
Supply #1 Note:
— Active Torch
determined by
selected
¢ ~— | Supply #2 process
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HD4070® and HPR Part Program Support

The same Cut Chart data which is used at the Cut Chart setup screen may also be used within a part
program to configure the power supply for use. This code is used to select the set point for each
variable.

It is not necessary to have a line of code for each Cut Chart variable within a part program. Only
those variables which are changing need be inserted into the part program (e.g. Material Thickness or
Material Type).

Part program codes for the power supply should be grouped together at the beginning of the program.
The three variables which may be set through the part program are Material Type, Current Setting
and Material Thickness.

Cut parameters for the power supply may be configured using the EIA-274D G59 code with the
following format.

Example: G59 V503 F5

A

Misc. G Code

Variable Identity

V503 — Material Type Plasma 1
V513 — Material Type Plasma 2
V523 — Material Type Marker 1
V533 — Material Type Marker 2

V504 — Current Setting Plasma 1
V514 — Current Setting Plasma 2
V524 — Current Setting Marker 1
V534 — Current Setting Marker 2

V507 — Material Thickness Plasma 1
V517 — Material Thickness Plasma 2
V527 — Material Thickness Marker 1
V537 — Material Thickness Marker 2

Variable Value
V503, V513, V523, V533 — Material Type
1 = Mild Steel
2 = Stainless Steel

3 = Aluminum

V504, V514, V524, 534 — Current Setting

7=T7A 70 = 70A
10 = 10A 80 = 80A
15 =15A 100 = 100A
18 = 18A 130 = 130A
30 = 30A 200 = 200A

45 = 45A



Appendix C: Program Codes 137

Variable Value (continued )

V507, 517, 527, 537 — Material Thickness

1= None 16 =.048" & 1.2mm 31 =13/8"& 10mm

2=28GA 17 = 16GA 32=7/16" & 11mm

3=.015" & .38mm 18 =.060" & 1.5mm 33=1/2"& 12mm

4 =27GA 19 =1/16" & 1.6mm 34 =9/16” & 14mm

5=.016" & .4mm 20 = 14GA 35=5/8" & 15mm

6 = 26GA 21 =.075" & 2mm 36 =3/4” & 19mm

7=.018" & .5mm 22 =3/32" & 2.4mm 37 =7/8" & 22mm

8 = 24GA 23 =12GA 38 =1" & 25mm

9=.024" & .6mm 24 = 105" & 2.5mm 39=11/8"&29mm
10 = 22GA 25=1/8" & 3mm 40 =1 1/4" & 32mm
11 =.030" & .8mm 26 = 10GA 41 =1 3/8” & 35mm
12 = 20GA 27 =.135" & 3.5mm 42 =1 1/2" & 38mm

13 =.036 & .9mm
14 =.040" & 1.0mm
15 =18GA

28 = 3/16" & 5mm
29 =1/4" & 6mm
30 =5/16" & 8mm

43 =1 3/4” & 44mm
44 = 2" & 50mm
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FineLine® Overview

Hypertherm Automation controls offer the additional option of interfacing directly to INNERLOGIC's
FineLine Power Supply for setup via a user selected RS-422 serial port. This advanced feature
transmits all necessary power supply settings from the control directly to the FineLine power supply
configuring it for use.

The power supply setup is performed through the use of a Cut Chart (cut process parameter
database) which is based on eight process variables. The combination of these eight process
variables are tied to the settings for the cut process parameters (e.g. arc voltage, pierce delay, etc.)
that are transmitted to the supply. For additional convenience, consumable part numbers for the
FineLine are displayed at the Change Consumable screen.

This database allows the user to select factory recommended settings or amend the database for
personalized settings. The Cut Chart information may be saved or loaded via the hard drive or floppy
drive. Specialized Cut Chart files containing the factory recommended settings are available from the
control vendor.

The Power Supply parameter must first be enabled in the password protected Station Configuration
setups to allow the Cut Chart Information for the feature to be enabled for use. Once selected at the
Station Configurations screen, the port must then be selected for communications on the Ports setup
screen and the selected port must then be configured as RS-422. For more information on
configuration of the port, refer to the Ports information section of this guide.

Station Configuration (example)

Tthru 4 Sthru 8

~Station 1 ~Station 2 9) Help
Lifter [Other ~ | Lifter [None |
Plasma 1 [FineLine100 ] Plasma 1 [None El
Plasma 2 |None | Plasma 2 [None |
Marker 1 INone Ll Marker 1 INcne LI
Marker 2 |None ;! Marker 2 !Nune LI
Laser [None | Laser |None |
Head |None | Head |None =
- Station 3 - Station 4
Lifter |None ;l Lifter |Nune LI
Plasma 1 [None | Plasma 1 [None =
Plasma 2 |None | Plasma 2 [None |
Marker 1 INone Ll Marker 1 INcne LI
Marker 2 |None = Marker 2 |None |
Laser [None | Laser |None | 6 -
Head I?.‘o;‘e ;! Head |?u'0:‘-e LI
u oK
Stations Stations s
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Notes:

- Please refer to the power supply operators manual for complete information on the operation and
setup of the FineLine Power Supply.

- The FineLine Power Supply parameters must first be enabled in the password protected Station
Configuration Screen to allow the Cut Chart Information for the FineLine to be available for use.

- Serial communications for the FineLine Power supply are established on the user selected
communication port. The port must be configured for RS-422 operation.

- Cut Chart Setup through part program codes is supported. Refer to Part Programming section of
the Installation Guide.

FineLine Part Program Support

The same Cut Chart data which is used at the Cut Chart setup screen may also be used within a part
program to configure the FineLine for use. This code is used to select the set point for each variable.

It is not necessary to have a line of code for each Cut Chart variable within a part program. Only
those variables which are changing need be inserted into the part program (e.g. Material Thickness or
Material Type).

Part program codes for the FineLine should be grouped together at the beginning of the program.
The three variables which may be set through the part program are Material Type, Current Setting
and Material Thickness.

Cut parameters for the FineLine may be configured using a EIA-274D G59 code with the following
format.

Example: G59 V503 F5

Misc. G Code T

Variable Identity

V503 — Material Type Plasma 1
V513 — Material Type Plasma 2
V523 — Material Type Marker 1
V533 — Material Type Marker 2

V504 — Current Setting Plasma 1
V514 — Current Setting Plasma 2
V524 — Current Setting Marker 1
V534 — Current Setting Marker 2

V507 — Material Thickness Plasma 1
V517 — Material Thickness Plasma 2
V527 — Material Thickness Marker 1
V537 — Material Thickness Marker 2

Variable Value

V503, V513, V523, V533 — Material Type

1 = Mild Steel
2 = Stainless Steel
3 = Aluminum
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V504, V514, V524, 534 — Current Setting

8=8A
9=9A
10 = 10A
30 = 30A

Variable Value (continued)

50 = 50A
70 = 70A
100 = 100A
200 = 200A

V507, 517, 527, 537 — Material Thickness

1 = None

2 =28GA

3=.015"& .38mm

4 =27GA

5=.016" & .4mm

6 = 26GA

7 =.018" & .5mm

8 = 24GA

9=.024" & .6mm
10 = 22GA
11 =.030" & .8mm
12 = 20GA
13=.036 & .9mm
14 = .040" & 1.0mm
15 = 18GA

16 =.048" & 1.2mm
17 = 16GA

18 =.060" & 1.5mm
19 =1/16" & 1.6mm
20 = 14GA

21 =.075" & 2mm
22 =3/32" & 2.4mm
23 =12GA

24 = .105" & 2.5mm
25=1/8" & 3mm
26 = 10GA

27 =.135" & 3.5mm
28 = 3/16” & 5mm
29 =1/4" & 6mm
30 =5/16" & 8mm

Installation & Setup Guide

31 =3/8" & 10mm
32=7/16" & 11mm
33=1/2"& 12mm
34 =9/16" & 14mm
35 =5/8" & 15mm
36 = 3/4” & 19mm
37 =7/8" & 22mm
38=1"& 25mm
39=11/8"&29mm
40=11/4" & 32mm
41 =1 3/8” & 35mm
42 =1 1/2" & 38mm
43 =1 3/4” & 44mm
44 = 2" & 50mm
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Automatic Torch Spacing

The Automatic Torch Spacing feature uses codes within the part program, and designated outputs, to
perform precise positioning of individual torch stations for multi-torch cutting processes.

This Feature must be enabled in Machine Setups for use. The Auto Torch Spacing Override feature
in Cutting Setups must also be enabled.

In this process, the master torch station has a fixed mount to the transverse axis and the other slave
torch stations have the ability to clamp to the mechanics of the transverse axis during use or lock to
the gantry or beam when not in use.

For the example, below Torch 1 is the master station and Torch 2-4 are the slave stations.

Typical use is as follows:

1) Unclamp and Unlock all stations (except the first which is fixed and slides the others)
2) Go to Home Command on Transverse Axis (M77 or M78 depending on orientation)

r S

CNC

Gantry

W

Cutting
Table
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3) Clamp and Unlock all carriages and GOO index inward on transverse
(optional command - may used to space all stations away from edge / OT switch of machine)

4) Lock and Unclamp all and GOO index to space first station (remember-first station has no
clamping/locking on board)

_
4 3 2 1
ve
CNC
Gantry
'_EI_| '_EI_|
[ |
HNEEEEEEEENEENENEEEEENEEEEE
Cutting
Table
I | | | | | |
5) Unlock and Clamp next station and GO0 index to space next station.
4 3 2 1
CNC
Gantry
'_EI_| I_D_l

A

Cutting
Table

6) Repeat 5 above until as many stations as needed are spaced.

Note: Homing will also automatically include the commands necessary to push the stations to the side
and lock / clamp them whenever the transverse is homed, if Auto Torch Spacing is enabled.
Unclamp/ Clamp and Unlock / lock commands execute a one second delay before moving.
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Automatic Torch Spacing Program Codes

Code
M32

M33

M34
M34Tvalue
M35
M35Tvalue
M77

M78

GO0 Xn Yn

Description

Unclamp / Unlock All Stations

Unclamp / Lock All Stations

Clamp / Unlock All Stations

Clamp / Unlock ‘T” Station, where T = 1 through 19

Clamp / Unlock All Stations Mirror

Clamp / Unlock Mirror “T” Station, where T = 1 through 19

Go to Home position Y Axis

Go to Home position X Axis

Traverse command where n = value to move the desired axes a distance.

Automatic Torch Spacing I/O

Station Lock 1-19

Station Clamp 1-19

Station Mirror 1-19

The Station lock is used to Lock the unused torch station to the
gantry or beam when not in use.

The Station Clamp is used to Clamp the selected torch station to the
transverse axis for standard cutting.

Station Clamp is used to Clamp the selected torch station to the
transverse axis for mirrored cutting.

Example Part Program
Transverse axis defined as X axis
Three station cut of 20 inch vertical rip.

Code
G70
G9o1

G99 X1Y010JO

M32

M78

M34
G00X2Y0
M33
G00X10Y0
M34 T1
G00X10YO
M34 T2
G41

MO7

G01 X0 Y20
M08

G40

MO02

Description
English Units
Incremental Mode
Axes Preset zero Scaling
Unclamp / Unlock All Stations
Home X Axis (move all stations to Home position)
Clamp All / Unlock All
Traverse X axis 2 inches (to move off edge/ switch)
Unclamp All / Lock All
Traverse X axis 10 inches (to set 10 inch space — station 1)
Clamp Station 1/ Unlock Station 1
Traverse X axis 10 inches (to set 10 inch space-— station 2)
Clamp Station 2 / Unlock Station 2
Left Kerf
Cut On
Line segment (Y axis 20 inches)
Cut Off
Kerf Off
End of Program



144 Installation & Setup Guide

Sensor™ THC Part Program Support
Sensor™ THC offers the ability to configure THC setup parameters through part program codes.
The following parameters are available for use using EIA-274D G59 codes:

Arc Voltage

Pierce / Start Time

Pierce/ Start Height Factor

Cut / Mark Height

Setup is obtained using the following format.

Example: GbH9 V601 Fvalue

r

Misc. G Code

Variable Identity
V600 = Plasma 1 Arc Voltage
V601 = Plasma 1 Pierce Time
V602 = Plasma 1 Pierce Height Factor
V603 = Plasma 1 Cut Height

V625 = Plasma 2 Arc Voltage

V626 = Plasma 2 Pierce Time

V627 = Plasma 2 Pierce Height Factor
V628 = Plasma 2 Cut Height

V650 = Marker 1 Arc Voltage

V651 = Marker 1 Start Time

V652 = Marker 1 Start Height Factor
V653 = Marker 1 Mark Height

V675 = Marker 2 Arc Voltage

V676 = Marker 2 Start Time

V677 = Marker 2 Start Height Factor
V678 = Marker 2 Mark Height

Variable Value
The selected value for the variable

THC Index code
GO0 Zx.xx Tx Index Sensor™ THC height “Z” distance for torch “T”. Manual mode only.
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Sub Parts

The Sub Parts feature allows the user to call and execute a separate part file within a part program
using a simple line of text.

To configure a subroutine part for use, the user must first create a folder on the control hard drive
named “SUBPARTS”. To create a folder on the hard drive, select to Load From Disk”. With the
folder location highlighted, press the “+” key to create a new folder.

New « Folder ¢ llapped Dryve

Folder Name | SUBPARTS|

Drive Path |

w 0K @ Canicel

Save the desired part program in the SUBPARTS folder.

To execute the part, insert a line of code at the desire location within the part with the following
format.

PFILENAME

Start the line of code with the letter P to indicate that a Sub Part is to be executed, followed by the
filename for the desired part program.
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Example:

Installation & Setup Guide

If the user were to add the Sub Part “L-Bracket” to be executed after completing a simple 5" x 5”
square with a commanded traverse, the part program would appear similar to this example.

(Rectangle - Piece)
G20

GI1

G99 X1Y010JO
G41

MOQ7

GO01 X-5.2 Y0
GO01 X0 Y5

GO01 X5 Y0

GO01 X0 Y-5.2
M08

GO0 X.75 YO
PL-BRACKET
G40

MO02

When executed, the example program provided above would be represented as the original part plus
the additional Sub Part, including the programmed traverse.

@ Off - Dual Gantry Home
@ Off - Cut/Mark Sense
@ Off - Remole Pause
@ Off - Ignition
@ Off - Hold Ignition
@ Off - Marker
@ Off - Cut Control

Note: Sub Parts may also contain other Sub Parts. After being translated by the control, the final
text of the part will contain the complete text of the original part and Sub Part.
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Marker Font Generator

The Marker Font Generator feature may be used to label or identify parts with a marking devise prior
to cutting. This is accomplished by use of a simple command string within the part program code to
call existing text characters (fonts) and execute marking of the selected text.

The program code uses a specific format and is structured to provide information to be used when
marking. Information on the Font source location, Scale Factor, Angle, Marker Tool, Tool Offset and
Text are entered as information blocks in the command string. Each section or information block in
the command string is separated by a space. The format of this command code is outlined as follows:

Note: If a value is not present for a specific information block, the default values will be used. The
default values are:

Font (F): Internal Angle (A): 0° Offset (O): #1
Scale (S): One Marker (M): #1
Example of a simple command string: <F2 S1 A45 M2 O2 <TEST 123>

< The program command must begin with the “<” symbol to indicate the Marker Font Generator
feature is being used.

F The first block of information is the Font Source location. The “F” indicates “Font” and is
followed by a digit to indicate the location. Number 1 indicates the internal font in the control
software, number 2 indicates to use a font located on the control hard drive, and number 3
indicates to source the font to be used from diskette or USB memory. If no font is found at the
selected location, the default internal font will be used. For the example given, the font location
would be from the hard drive.

S The second information block determines the scale of the text. The “S” is used to indicate
“Scale” and is followed by a digit to indicate a numeric scale factor. For the example given, the
Scale factor would be two or twice as large as the original font dimensions.

A The third information block determines the angle of the text. The “A” is used to indicate “Angle”
and is followed by a numeric value for the degree of angle. For the example given, the angle
would be 45°,

M The fourth information block determines the Marker Tool to be used. The “M” is used to
indicate “Marker” followed by the number of the Marker Tool (Marker Enable Output) to be
used. Up to two marker enables are supported.

0] The fifth information block determines which tool Offset to be used. The “O” indicates offset
followed by a number indicating one of the nine different tool offsets previously configured in
control setups is to be used. The example shown indicates that tool offset number two should
be used.

<> The final information block is used to specify the marker text to be executed. The text must be
enclosed in the "<” and “>" marks to be valid and understood as the selected text. For the
example given, the marker text executed would be “TEST 123"

Translated by the control, the example command string given above would generate the Marker Text
“TEST 123" onto the plate as shown here in Shape Wizard.
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To improve the ease of use for the part program designer and control operator, the Marker Font
Generator feature will always insert a traverse segment to return to the original start point at the
beginning of the marking text.

Internal Fonts
The internal fonts located within the control software are 1” high and are limited to characters
available on the control keypad. Alphabetical characters are limited to upper case letters only.

External Fonts

External Fonts may be loaded from a floppy disk or from the control hard drive. When generating the
text, the control searches for part files to correspond to the selected character. The part file names
must be based on their ASCIl numeric equivalent and have a .txt file extension.

Example: For the marker text “Ab 12", the control will search for the following files to generate the
text.

Text ASCII No. File Name
Capital A 65 AsCcii65.txt
Lower Case b 98 AscCii98.txt
Space 32 Ascii32.txt

No 1 49 Ascii49.txt

No 2 50 Ascii50.txt

Please refer to the ASCII Codes section of this guide for additional ASCII code information.

Font programs may be saved on the control hard drive by creating a folder labeled “Fonts” through
the “Save to Disk” feature and saving the font programs within this folder. Remember, if a
corresponding part file to text requested is not found at the selected source location, the internal font
file will be used.
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Custom Fonts
As previously noted, customer selected custom fonts may be used when using the Marker Font
Generator feature. To construct these font files, certain guidelines should be adhered to.

1)
2)
3)
4)
5)
6)
7

Programming format must be EIA

Only M09 and M10 maybe used to enable and disable the marker.

Only G00, G01, G02 and G03 codes may be used.

The program must end in an M02.

The proper file name must be assigned to the font program.

The font program must begin in the lower left and end in the lower right.

Font programs should have the consistent dimensional limits (i.e. 1’ high, etc.).

Example: The letter “B” — File Name Ascii66.txt

M09

G01 X0 Y1

G01 X0.321429 YO
G02 X0 Y-0.510J-0.25
GO01 X-0.321429 YO
M10

GO00 X0.321429 YO
M09

G02 X0 Y-0.510 J-0.25
GO01 X-0.321429 YO
M10

GO00 X0.571 YO

MO02

The darker lines in the drawing represent the Traverse segment and the lighter lines represent the
Marking lines. You can see by this illustration that at the end of the font program, a traverse is used
to continue motion to the bottom right corner.

Note: The Burny 3/5 style of programming for the Marker Font Generator feature is also supported
for the default internal font source.
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Serial Messaging

The Serial Messaging feature may be used to pass commands embedded within a part program
through a selected serial port to an external device. Both RS-232 and RS-422 are supported. TCP/
IP protocol is not supported at this time.

Overview

Serial Messaging has a fairly basic communication protocol that has three simple formats to send
ASCII codes as command strings. During the messaging function, a status indicator for “Message
Transmit”, “Message Delay” or “Message Verify” will be displayed in the Watch window.

Options
1) While the selected message is sent to the external device, the part program will be temporarily
suspended. After completion of the transmission, the part program will then automatically
resume. No acknowledgement from the external device is required. An additional Time Delay
may also be added.

2) A message is sent concurrent to execution of the part program and no delay is encountered.
No acknowledge is required. No Delay Time is allowed.

3) The message is sent with a suspension of the program during transmission as in option one,
but an Acknowledge from the external device (ACK) is required before the part program can
continue. A Non-Acknowledge (NAK) response from the external device will prompt a
retransmit of the message from the control. An optional Time Out value may be added to the
program code. If no Time Out code is used in the program code the Default time out value at
the Ports setup screen will be used. Additionally, an optional automatic retry feature may be
enabled at the Ports setup screen.

To enable use of this feature, assign Messaging to the select port at the Ports setup screen.

[ Messaging | -|serial2 -] @ Help
Baud Rate ¢ 1200 « 2400 ¢ 4800 « 9600 ¢ 19200 ¢ 38400 = 57600 ¢ 115200
Parity & None ¢ Odd © Even
DataBits © 7 8
Flow Control & None ¢ Xon/Xoff « Hardware

During Jog on Path # None ¢ Forward Only  Forward and Backward

Retry on Time Qut | 3 | times
Time Out | sec Using Phoenix Lipk €Ma & Yes
[ransit Lelzy | 0 sec Shiovw Host Hle Names € No, & fes
Rewind I_k File: Bump Mods & OfF € G0
Dizlog Start I—ﬁ Allow MBS ALte Reload & No & yes
Auto Home before Aute Reload & Off € O

Bizlog Bone I

[Dialog Prormipt i PIB3 e gl el =

Dialog Pause | 126 Download Updates & Mo es
Diglog Acknowladge | 62 Use Multidron & Mo £ Yes
Erd of Transmmssion | 26 Adrecs = @ Cancel
Contrael Woritoring @ Off €05 o
207:11PM
Machine Speeds Ports 170 s
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After enabling Messaging, the flow control parameters to communicate with the external device will
then need to be selected. The user may also select how messaging is handled for the Jogging
Forward/Backward on Path. Additionally, the Retry on Time Out and Time Out parameters are
available .

The following parameters must be configured for use. Hardware and flow control configuration
information must match the external device.

Baud Rate
Select a communication speed from 1200 Baud to 115200 Baud

Parity
Select None, Odd or Even.

Data Bits
Select 7 or 8 Data Bits.

Flow Control
Select to use None, Xon/Xoff or Hardware.

During Jog on Path

The user may select whether messages will be sent when jogging Forward or Backward on Path
while at the Pause screen. Note: All messaging will stop when the Stop Key has been pressed or
the Remote Pause input becomes active.

Note: The Message Type 21 will transmit the message concurrent to the associated motion segment
during “Backup on Path”.

Retry on Time Out

For the Message Type 22 (which requires an acknowledgement from the external device after the
message) an automatic retransmit of the message may be sent. The user may select the number of
retries allowed before faulting from a lack of response from the external device. The fault prompt
“Message Error” will be displayed when in a Time Out condition.

Time Out

The Time Out value may be used for the Message Type 22 (which requires an acknowledgement
from the external device after the message) if there is no Time Out value used in the command string
of the program code. Refer to the Delay Time / Time Out information for more information.
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Programming Code

The ASCII message string follows a unique program message format. Each command begins with a
“>" character and ends with a “<” character. These characters are used as delimiters to frame the
command (Message Type, Optional Format and Optional Delay Time/ Time Out) instructions for the
message.

Message Information
The format of this command code is outlined as follows:

EIA Example: (>20+Format+Delay Time/Time Out<Message)

Message Command Type T
>20< Direct message with Delay
>21< Direct message without Delay
>22< Message that requires Acknowledge
(see Message Command Type below)

Optional Format Value
This optional Format value allows the user to add
Line Feed and Carriage Return commands, etc.,
message string. 0,1,16,17,32,33,48,49,64,65,80,81,
96,97,112,113 are supported (see Format Value below).

Optional Delay Time/Time Out Value
Time in seconds (see Time Out Value below)

Message Text
The message content (see Message Text below)

Note: Message format is always within comment characters and the Command portion of the
program code is between the “>” Character and the “<” Character.

ESSI Example: EIA Example:

3 (>20,1,1<Message)
>20,1,1<Message

4

See below for format and delay Code information.

Note: For the example provided, the plus sign (+) character was used as delimiter between fields for
the command instruction. In addition to the plus sign (+), the hyphen (-), comma (,) or space may be
used as delimiters.

Example:
Using spaces, the EIA command would look like this:  (>20 Format Timeout<Message Text)
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Message Command Type

>20<

>21<

>22<

This command delays the part program until all bytes have been transmitted, then optionally
waits the Delay Time, if specified.

A message is sent concurrent to execution of the part program and no delay is encountered.
No acknowledge is required.

The message is sent with a suspension of the program during transmission as in option one,
but an Acknowledge from the external device (ACK = Hexadecimal 06 ) is required before
the part program can continue. A Non-Acknowledge (NAK = Hexadecimal 15) response from
the external device will prompt a retransmit of the message from the control.

An optional Time Out value may be added to the program code. If no Time Out code is used
in the program code the Default time out value at the Ports setup screen will be used.
Additionally, an optional automatic retry feature may be enabled at the Ports setup screen.

With the automatic retry feature the message will automatically be retransmitted if no
response is detected. The retry is executed after the Time Out value has elapsed. The
number of retries can be defined on the Ports configuration screen.

Optional Format Value
Specialty characters for the format may be sent in addition to command string.

Specialty Characters Supported

HEX Name Description
01 SOH Start of Header
02 STX Start of Text
03 ETX End of Text
04 EOT End of Transmission
OA LF Line Feed
0D CR Carriage Return
BCC “Exclusive Or” Check Byte

Note: Checksum is always an 'Exclusive OR' of the Data ONLY as it does not include any of the
'Format’ chars including the CR/LF option.
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Optional Format Character Assignments

Value Assignment

0 No Special Assignment (Must be used in the format location is a Delay is required but
no Format options are required).

1 Append a Carriage Return (<CR> = Hex value OD) and a Line Feed (<LF> = Hex
ValueOA)

16 Append an “Exclusive OR” (<BCC>) to the end of the message.

17 Appends a combination of 16 and 1.

32 Encloses the message with Start of Text (<STX> = Hex Value 02) and End of Text

(KETX> = Hex Value 03). The <ETX> follows the message and the optional <CR><LF>>
append codes but precedes the Check Byte <BCC>.

33 Appends a combination of 1 and 32.

48 Appends a combination of 16 and 32.

49 Appends a combination of 1, 16 and 32.

64 Append a Start of Header(<SOH> = Hex value 01) and a End of Transmission (<KEOT>
= Hex Value04) to the Message.

65 Appends a combination of 1and 64.

80 Appends a combination of 16 and 64.

81 Appends a combination of 1, 16 and 64.

96 Appends a combination of 32 and 64.

97 Appends a combination of 1, 32, and 64.

112 Appends a combination of 16, 32 and 64.

113 Appends a combination of 1, 16, 32 and 64.

Optional Delay Time/Time Out Value
The Delay Value will issue a delay in seconds at the end of the message for Message Type 20.

No delay is supported for Message Type 21.

This value also works as a Time Out value for Message Type 22. An error will be displayed if the
message is hot Acknowledged (ACK Hexadecimal 06) with in the specified time. If no Time Out
Delay is defined in the command, the Time Out parameter on the Ports screen will be used.

The value is in a 3.2 format where a value of 5 is equal to 5.00 seconds. Accepted limits for the value
is range of 0.00 to 999.99 seconds.

Message Text Content
Up to 300 data characters in each command string may be sent. The Command characters
(information between and including the “>” and “<” signs) are included in this maximum.

Printable and Non- Printing ASCII codes can be used in the message string. Refer to the ASCII Code
appendix of this manual for more information on ASCII codes and the Hexidecimal value.

Non-printing characters are supported by use of a two-character command and can send a Binary
Code in the Range from 0-255. Double byte character to support combinations will affect the
maximum length count with each pair reducing the maximum data characters by 1. Refer to the
Non-printing Character information later in this section for information on these values.
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Non — Printing Characters

Non Printing Characters are supported through use of a pair of two printing codes to equal the non-
printing code. This pair of characters is retained in the program code but sent as single 8-bit code
when transmitted.

There are three types of character pairs and each performs a different operation based on the first
character of the pair. This produces a single modified character for transmission.

Character Options

1) The “&” two-character pair clears the 0x40 bit from the 2" character code value.

2) The “I” two-character pair clears the 0x40 bit and sets the 0x80 bit set in the 2" character
code.

3) The “$” two-character pair clears the OxCO bit in the 2" character.

To transmit the single character with a value 0x01, use the two character sequence "&A”. This
converts the “A” value of 0x41 to 0x01 by clearing the 0x40 bit. To transmit 0x81, use “IA” or to
transmit)xC1 use “$A".

Exceptions / Additions

As the “&”, “I” and “$” are used as key indicators for the Non-print characters, there is a special format
used when these characters are used as a print character in the message text. Simply use the
character twice. “&&" ="&"

The ESSI style part program uses several unique characters which requires special two character
codes to be used. For example, the message code “&K” in the part program will transmit the code
value of 0x2B which is the ASCII code for the plus sign (+). In order to send the + character the code
“&K” must be used.

The following are unique codes used in WORD ADDRESS and ESSI programs

Code Code Value Description
& 0x20=space At end of ESSI program
&h 0x28 =“(* To transmit “(" from WORD ADDRESS program
&i 0x29 = )" To transmit “)” from WORD ADDRESS program
&? O0x7F = DEL Non-printable DELETE code

&K 0x2B = “+" To transmit “+” from ESSI program
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Non Printing Character Table

ASCII codes less than Hexidecimal 20

Code Hex Code Hex Code Hex Code Hex
&A 00 &H 08 &P 10 &X 18
&A 01 &l 09 &Q 11 &Y 19
&B 02 &J 0A &R 12 &7 1A
&C 03 &K 0B &S 13 &[ 1B
&D 04 &L oC &T 14 &\ 1C
&E 05 &M oD &U 15 &] 1D
&F 06 &N OE &V 16 &n 1E
&G 07 &0 OF &W 17 & 1F

8 bit character codes greater than Hexidecimal 80

Code Hex Code Hex Code Hex Code Hex
@ 80 H 88 P 90 IX 98
1A 81 1l 89 1Q 91 Y 99
B 82 1J 8A IR 92 1z 9A
IC 83 IK 8B IS 93 ] 9B
D 84 IL 8C IT 94 I\ 9C
IE 85 M 8D U 95 N 9D
IF 86 IN 8E vV 96 In 9E
IG 87 10 8F w 97 I 9D
" A0 h A8 p BO IX B8
la Al I A9 Iq Bl ly B9
b A2 lj AA Ir B2 Iz BA
Ic A3 Ik AB Is B3 I BB
'd A4 Il AC It B4 I< BC
le A5 Im AD u B5 I= BD
If A6 In AE v B6 1> BE
o] A7 lo AF Iw B7 1? BF
@ Co $H C8 $P DO $X D8
$A C1 $I C9 $Q D1 $Y DD
$B Cc2 $J CA $R D2 $z DA
$C C3 $K CB $S D3 $[ DB
$D C4 $L CC $T D4 $\ DC
$E C5 $M CD $U D5 $] DD
$F C6 $N CE $Vv D6 " DE
$G Cc7 $0 CF W D7 $_ DF
$ EO $h ES8 $p FO $x F8
$a El $l E9 $q F1 Sy F9
$b E2 $j EA $r F2 $z FA
$c E3 $k EB $s F3 $; FB
$d E4 $l EC $t F4 $< FC
$e E5 $m ED $u F5 = FD
$f E6 $n EE $v F6 $> FE

$9 E7 $o EF $w F7 $? FF
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Appendix D: MicroEdge™

Overview

The MicroEDGE™ PC based motion control
from Hypertherm® Automation is specifically
for the metal cutting industry. This control
package provides a unique combination of
flexible table configurations, expandable
features and an unparalleled ease of use.

MicroEDGE™  utilizes our proprietary
Graphical User Interface (GUI) and
SoftMotion Technology with motion control
operation of up to four axes with 24 1/O
signals.

This product offers a unique approach to the
motion control market by allowing custom
configuration the final package by adding a
PC style Monitor, Keyboard and Mouse.

Additional features such as Joystick, Speed
Pots, Integrated Sensor™ THC, networking,
CAD/CAM Software, Nesting Software
provide unlimited combinations of options for
increased productivity.

A

Operation and maintenance of automated
equipment involves potential hazards.
Personnel should take precautions to avoid
injury. This equipment should only be
opened by trained service personnel.
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Keyboard Layout
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Typical Keyboard Layout

Keyboard Functions

Function Keys F1-F8 are equivalent to the soft keys on the display screen.
Function Key F9 is equivalent to the START key.

Function Key F10 and Pause Key are equivalent to the STOP key.
Function Key F11 is equivalent to the MANUAL MODE key.
Function Key F12 is equivalent to the HELP key.

Arrow direction keys are used for manual motion.

The HOME key is equivalent to the PREV field key.

The END key is equivalent to the NEXT field key.

The [ key is equivalent to the purple arrow shift key.

The ] key is equivalent to the blue arrow shift key.

The Esc key is equivalent to the CANCEL key.

To exit the control software press Alt F4.

To switch between applications press Alt Tab.

A color coded key cap sticker set is provided to allow easy reference to the keys used by the control
software.

System Requirements

Monitor Requirements (CRT or LCD)
Standard VGA capable 1240 x780 analog monitors or better with 15 pin High Density D-sub
connector. Touch screen displays are also supported.

Keyboard Requirements
Standard 101/ 104 Key PS/2 or USB Compatible Keyboard

Optional Mouse Requirements
PS/2 or USB Compatible Mouse

THC, Joystick & Speedpots
Optional features for two Sensor THC, one Joystick and two Speedpots are offered.

Note: Use of some monitors and other devices may require loading of a device driver for operation.
Many standard device drivers are located in the C:\CABS or C:\CABS\I386 folders.
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Machine Interface

The MicroEDGE™ shape cutting control is an extremely versatile product offering up to four
configurable axes of motion, configurable 1/O locations and a convenient table interface for ease of
installation. The control features may also be expanded through use of optional analog and network
interface cards.

O]
O
: : *@
O ©
=: »@

MSE LAN

\ PAﬁLEL St

USB 2.0
KYBD SERIAL ~ VIDEQ "@ LINE OUT
M

@ Hm) B

The rear panel of the control has several cable connectors to connect the control to power, 1/0 and
communication ports. These connectors are clearly labeled as to their function.

o

AC Input

The AC power cable is inserted into the AC power connector and plugged into a standard 3-way 110
or 220 volt outlet. The control has a universal AC input power module that allows the user to plug into
either voltage without changing additional jumpers. In addition, the AC Power connector contains an
integral fuse receptacle and line filter.

A remote communications link can be connected to one of the two serial ports and an external ground
(PE) lug for earth grounding of the unit is also provided.

Serial Port

Please refer to the Ports Information section of the Installation Guide for additional information on
configuration of Serial ports for communication. Note: Serial ports for the MicroEDGE are not
optically isolated. Appropriate grounding or after market port isolator or protocol converter to add
optical isolation is recommended.
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I/O Configuration

The cables that connect the control to the cutting machine are attached to the 1/O (Input/Output), and
the DRIVE/ENCODER connectors. For the purposes of this guide Single Ended I/O is referred to as
Type “P” configuration.

The information provided here is the basic information for connection of the shape cutting control to
the cutting table. Each machine interface will vary slightly based on the cutting table configuration
and features. Additionally, I/O pinout information may vary slightly based on the configuration of the
selected 1/0 and their locations. Changes to the I/O configuration may be made in the password
protected 1/O screen. All controls are shipped with the default selection of Inputs and interface
locations for the selected control Interface (I/0O) configuration. Installation and service should only be
performed by a qualified service technician.

I/O Connector

The I/O connector is a standard sex circular CPC connector from AMP. This connector was
specifically chosen for its rugged industrial design and its metal insulation characteristics for EMI/RFI
noise immunity.

In the single ended I/O scheme, a ground is provided on the I/O pin. The advantage to single ended
I/O is that it takes one pin for each point versus two for the double-ended I/O scheme, thus increasing
the total number of 1/O points available to the user.

I/O Mating Connector

Connector AMP #208470-1
Backshell AMP #208945-8
Sockets (16-18 ga) AMP #66101-3
Sockets (20-24 ga) AMP #66105-3
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I/O Interface

161

Connecting single ended I/O to the control. These examples assume a +24V power supply has been
connected across pins 34 and 36 of the control, or that the optional internal +24V power supply has

been installed.

Output tied to external Cut On

Input tied to Cut Sense Relay

Cuto Cuéslense Cut Sense output
U n elgy i
24V O Relay Bin 4 of from the PAC unit
CRSEELLEEEEES the contral
1
' To the _ A
I CLtting
device : ;

Pin 27 of 24y ¢ Cut Sense
the control COMMmon ¥ common
Examples of possible circuits

Output
EXTERNAL RELAY PLASMA POWER
______CONTROL_______ . (COESETRRCISIE SUPPLY_
] ! - E
| ] +24v : g
i +5Y/ +24V ! . START
! i _T ! . SIGNAL+
| L T :
| 1 F { 1 T : :
: 1Y Y g3 . START !
| OUTPUT :  SIGNAL- |
| : i
I ! : ;
| I ' ;
| | ; ;
e ___ a L e m

Input

EXTERNAL RELAY OVERTRAVEL
CONTROL (USER SUPPLIED) SWITCH
P ———— | : i
: ] : ;
I ! : ;
: oy o } 110VAC : 5
i 1 T ! ; :
1 i ;
[ | ) % é
: Jz : ; ?
| ; :
| ] : AC |
1 3 !
I 1 3 !
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Single Ended I/O Pinout

Installation & Setup Guide

The Single Ended /O offers 12 outputs which are rated at 24VDC for up to 1-amp loads and 12

inputs rated for 24VDC.

Pin /0

1 Input 1

2 Input 2

3 Input 3

4 Input 4

5 Input 5

6 Input 6

7 Input 7

8 Input 8

9 Input 9

10 Input 10

11 Input 11

12 Input 12

13 N/C

14 +24 VDC

15 +24 VDC

16 N/C

17 24V Common
18 24V Common
19 N/C

20 N/C

21 Output 1

22 Output 2

23 Output 3

24 Output 4

25 Output 5

26 Output 6

27 Output 7

28 Output 8

29 Output 9

30 Output 10

31 Output 11

32 Output 12

33 I/O Shield

34 +24 VDC

35 +24 VDC

36 24V Common
37 24V Common

Description

Torch Up Sense

Torch Down Sense

Preheat Sense or X -Overtravel Switch
Cut Sense

Tracer on Path or Z Home Switch
Spare or Y -Overtravel Switch

Spare

Spare or Remote Pause

X Home Switch

X Overtravel Switch or X +Overtravel Switch
Y Home Switch

Y Overtravel Switch or Y +Overtravel Switch
No Connection

+ 1/0 Power Supply

+ 1/0 Power Supply

No Connection

I/O Power Supply Common

I/O Power Supply Common

No Connection

No Connection

Torch Up

Torch Down

Ignition Control

Torch Height Disable/Dual Grid Control
CNC/Tracer

Marker Enable

Cut Control

Spare

Spare or Low Preheat

Preheat Control

Key Press Indicator or Motion Indicator
Spare or Plasma Select

Chassis Ground

+I/O Power Supply

+I/O Power Supply

I/O Power Supply Common

I/O Power Supply Common
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Drive/Encoder Connector

The Drive/Encoder connector is a reverse sex circular CPC connector from AMP. This connector
was specifically chosen for its rugged industrial design and its metal insulation characteristics for
EMI/RFI noise immunity.

NOTE: For optimum noise immunity, cable shields may be tied externally to the control enclosure or
to the metal AMP connectors.

Drive/Encoder Mating Connector and Cable
Connector AMP #208472-1

Backshell AMP #208945-8

Pins (16-18 ga) AMP #66099-3

Pins (20-24 ga) AMP #66103-3

Cabling: Use Belden # 9504 or equivalent for encoder signals
Cabling: Use Belden # 9501 or equivalent for drive signals

Axes Assignments

Axes Axes Assignment
1(X) Transverse or Rall
2(Y) Transverse or Rall
32 Dual Gantry, CBH, Rotate or THC

4 (W) CBH, Tilt or THC
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Drive/Encoder Pinout

Pin Description

2 Encoder Power Supply Input (+5V or +12V*)
3 Encoder Power Supply Common

7 Encoder Power Supply Shield

8

*NOTE: For Rev A + B MCC's +12V Encoders require a switch to be set on the interface board.
X Axis Y Axis Description

4 1 Encoder Power Output

8 6 Encoder Power Common

9 5 Encoder Channel A input

14 11 Encoder Channel /A Input

15 10 Encoder Channel B Input

21 17 Encoder Channel /B Input

22 16 Encoder Channel Z Input

28 23 Encoder Channel /Z Input

13 12 Encoder Shields

24 26 Drive Enable In (relay contact)
25 27 Drive Enable Out (relay contact)
37 34 Drive Power Input (+12 or +15)
33 29 Servo Output (= 10V)

32 30 Drive Power Common

36 35 Drive Power Input (-12 or —15)
20 18 Servo Output Common

19 31 Drive/Servo Shield

Drive/Encoder Pinout (For 3 and 4 Axes units)

Pin Description

2 Encoder Power Supply Input (+5V or +12V)
3 Encoder Power Supply Common

7 Encoder Power Supply Shield

7 Axis W Axis Description

4 1 Encoder Power Output

8 6 Encoder Power Common

9 5 Encoder Channel A input

14 11 Encoder Channel /A Input

15 10 Encoder Channel B Input

21 17 Encoder Channel /B Input

22 16 Encoder Channel Z Input

28 23 Encoder Channel /Z Input

13 12 Encoder Shields

24 26 Drive Enable In (relay contact)
25 27 Drive Enable Out (relay contact)
37 34 Drive Power Input (+12 or +15)
33 29 Servo Output (£ 10V)

32 30 Drive Power Common

36 35 Drive Power Input (-12 or —15)
20 18 Servo Output Common

19 31 Drive/Servo Shield
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THC and Joystick Interface

MicroEdge® has dedicated connectors for THC 1, THC and Joystick / Speedpots.

Series 1 PCI Analog Card

Note: The Analog Card will be designated as PCI-AIC Rev A in the Control Information Diagnostic

screen.

Board Marking PCI Analog 1 Part # PCBS-0074

THC 1
Pin #
1

OoO~NO O WN

Ground Stud

Designation
Common

Input 5 +

Input 5 —

Output 1 +
Output 1 —
Analog Input 1 +
Analog Input 1 —
Output 2 +
Output 2 —

Mating Connector
Connector AMP #206708-1
Backshell AMP #206966-1

Sockets (20-24 ga) AMP #66105-3

Description

Common

Nozzle Contact Sense + ( Relay Contact )
Nozzle Contact Sense - ( Relay Contact )
Nozzle Contact Enable + ( Relay Contact )
Nozzle Contact Enable - ( Relay Contact )
THC +

THC -

Hold Ignition ( Relay Contact )

Hold Ignition ( Relay Contact )

Shield

Cabling: Use Belden # 9504 or equivalent

THC 2
Pin #

—

OO0 NO Ol W

Designation
Common

Input 6 +

Input 6 —
Output 3 +
Output 3 —
Analog Input 2 +
Analog Input 2 —
Output 4 +
Output 4 —
Ground Stud

Mating Connector
Connector AMP #206708-1
Backshell AMP #206966-1

Sockets (20-24 ga) AMP #66105-3
Cabling: Use Belden # 9504 or equivalent

Description

Common

Nozzle Contact Sense + ( Relay Contact )
Nozzle Contact Sense — ( Relay Contact )
Nozzle Contact Enable + ( Relay Contact )
Nozzle Contact Enable — ( Relay Contact )
THC +

THC —

Hold Ignition ( Relay Contact )

Hold Ignition ( Relay Contact )

Shield
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Joystick

Pin # Designation Description

1 Input 1 Joystick UP

2 Input 2 Joystick DWN

3 Input 3 Joystick LT

4 Input 4 Joystick RT

5 Common Common

6 Analog Input 3 + Speed Pot 1

7 Analog Input 3 — Speed Pot 1

8 Analog Input 4 + Speed Pot 2

9 Analog Input 4 — Speed Pot 2
Ground Stud Shield

Note: Joystick inputs are activated by passing the Common signal ( pin 5) to the desired input.
Analog inputs for the speedpots are rated at 0 - +10VDC

Mating Connector

Connector AMP #206708-1

Backshell AMP #206966-1

Sockets (20-24 ga) AMP #66105-3
Cabling: Use Belden # 9504 or equivalent

THC and Joystick Cable Grounding
Cable shields should be tied to the external PE studs for optimum noise immunity.
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Sensor™ THC

This section refers to following hardware configuration. Note: The Analog Card will be designated as
Rev 0 in the Control Information Diagnostic screen.

Series 1 PCI Analog Card (Board Marking PCBS-0073) Part # PCBS-0074
Series 3 Voltage Divider Card Part # PCBS-0061

Instructions
If the voltage divider card has not been installed in the plasma power supply, mount the card in an

accessible location away from high electrical noise areas. Wire the VDC to the appropriate signal
inside the power supply as outlined in the following pinout information

Voltage Divider Card Pinout (Series 3)

Divider PCB - 2C Connector J1

Pin # Description
1 85 -265 VAC Power Input (47-63Hz)
2 285 -265 VAC Neutral Input

Mating Connector
2C Phoenix Connector — Phoenix Part # 1840366

Divider PCB - 8C Connector J2 To Control

Pin # Description
1 +24VDC Common

2 +24VDC

3 Nozzle Contact Sense

4 Nozzle Contact Enable

5 +24 VDC Common

6 Analog Out +

7 Analog Out —

8 E Ground

Mating Connector
8C Phoenix Connector — Phoenix Part # 1803633

Divider PCB - 5C Connector J3 to Power Supply / Table
Pin Number Description

1 Ground (Chassis Ground)

2 Electrode (Plasma DC -)
3 Work (Plasma DC +)

4 NC

5 Shield (Nozzle Contact)

Mating Connector
Terminal Connections
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Control & Cable Pinout for Sensor™ THC
I/O Configuration Type “P”

Note: A 9C Amp connector is provided on the back of the control (1/0O Type “P”) for interfacing.

Control 9C Divider J2

Analog Pin# Description Pin #

1 24V Common 1

2 Nozzle Contact Sense + 2

3 Nozzle Contact Sense — 3

4 Nozzle Contact Enable + 4

5 Nozzle Contact Enable — 5

6 Analog + 6

7 Analog — 7

8 Hold Ignition + N/A (direct to power supply)*
9 Hold Ignition — N/A (direct to power supply)*
Ground Stud Shield No Connection

Analog Mating Connector
Connector AMP # 206708-1
Backshell AMP #206966-1
Sockets #66105-3 (20-24 ga)

VDC Mating Connector
8C Phoenix Connector — Phoenix Part # 1803633

Cable
Belden #9505 or equivalent

* Note: It is recommended that the Hold Ignition input be wired to the Power Supply through an
external relay for noise immunity. Please refer to Instructions from the supply manufacturer for
details on connection to the Hold Ignition Input.
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Calibration

Series 1 Analog Card

Note: The Series 1 Analog Card will be designated as Rev 0 in the Control Information Diagnostic
screen.

Board Marking PC-012-1098 Rev. B Part # PCBS-0010-B

After the voltage divider card and control cabling have been connected, the system is ready to be
calibrated for use.

Analog Offset: To adjust the Analog Offset, place a jumper on the Analog In signals on the Analog
input card or at the 9C connection for the Analog Input Card located at the back of the control. The
analog input voltage would then be viewed at the 1/0 Diagnostics screen to read any incoming
voltage for the THC. If any voltage is displayed at the diagnostic screen, an Offset Voltage equal to
the incoming voltage being read can be entered at the Password protected Analog I/O screen to
correct for any imbalance and “zero” the incoming voltage

Example: If an incoming Analog Input Voltage is reading .1 volts, simply enter .1 at the Analog Offset
and correct the imbalance.
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Appendix E: Edge® Ti
Overview

The Edge Ti shape cutting control is an extremely Edge Ti™
versatile product offering up to four configurable
axes of motion, built-in Servo Amplifiers and
configurable I/O. Use of built in relay contacts for
I/O increases interface options and minimizes
external interface components.

Hypertherm Automation PC based CNC controls
for the shape cutting industry utilize our
proprietary Graphical User Interface (GUI), and
SoftMotion Technology to increase productivity,
reduce operational costs while providing
unsurpassed operational flexibility. The control
features may be further expanded through use of
integrated Sensor™  THC interface and
networking

Touch Screen (D ©i © B
The 15” display used in the Edge Ti is a patented ? L:J
IntelliTouch Surface Wave technology which

provides precise drift free touch accuracy and

unsurpassed clarity. Pure glass construction with Rear View

tiny transducers on the back of the touch screen

preserves color purity and works even if T — r— .

scratched. There is no known wear out '@ M’" H M g ’@:@ @‘t@
IR [

mechanism as there are no layers, coatings or b'@
moving parts. IntelliTouch technology has been v
tested by the supplier for more than 50 million
touches in one location without failure.

I

[ || ==
i

THC, Joystick & Speedpots

Features for Joystick and Speedpots are offered
as standard. Optional features for integrated

Sensor THC are available.

@®

Note: Use of some devices such as USB memory
devices may require loading of a device driver for
operation. Many standard device drivers are
located in the C:\CABS or D:\CABS\I386 folders.

A

Operation and maintenance of automated equipment involves potential hazards. Personnel should
take precautions to avoid injury. This equipment should only be opened by trained service personnel.
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Machine Interface

The information provided here is the basic information for connection of the shape cutting control to
the cutting table. Each machine interface will vary slightly based on the cutting table configuration
and features. Additionally, I/O pinout information may vary slightly based on the configuration of the
selected I/O and their locations. Changes to the I/O configuration may be made in the password
protected I/O screen. All controls are shipped with a default selection of Inputs and interface
locations for the selected control Interface (1/0O) configuration. Installation and service should only be
performed by a qualified service technician.

The rear panel of the control has several cable connectors to connect the control to power, 1/0 and
communication ports. These connectors are clearly labeled as to their function.

AC Input

The AC power cable is inserted into the AC power connector and plugged into a standard 3-way 115
or 230 volt outlet. The AC Power connector contains an integral fuse module and line filter. AC input
power can be selected by the user by changing position of the fuse module so that the selected
voltage is displayed.

'
/:\ WARNING! Ensure proper orientation of fuse module for input power before applying power to
the CNC. Component damage could occur with incorrect voltage setting.

Recommended AC Fuses
Different fuse ratings are recommended based on incoming voltage selected.

Voltage Input: 120Vac uses 8 amp (slow blow) Littlefuse part #313008
Voltage Input: 220Vac uses 5 amp (slow blow) Littlefuse part #313005
Size: Y4" x 1%" or 5mm x 20MM fuse can be used

Serial Port
Please refer to the Ports Information section of the Installation Guide for additional information on
configuration of Serial ports for communication.

A remote communications link can be connected to one of the two serial ports and an external ground
(PE) lug for earth grounding of the unit is also provided.
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I/O Configuration

The Edge — Ti provides several options for I/O interfacing with built in circuitry providing interface
flexibility and reducing the need for external components. Inputs are through optoisolators and
outputs are through relays. Contacts for both normally closed and normally open outputs are

available for use.
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Input Mode
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Note that the inputs have two different modes that are selectable using DIP switch SW1-3. When this

switch is OFF the inputs are in the sourced input mode and an external voltage source of between
12V and 24V is required to activate each input.

When DIP switch SW1-3 is ON, the inputs are all in the dry contact mode and require an external
switch to common to activate the inputs. The logic states sensed by the CNC are reversed between

the two input modes.

In a sourced input circuit, an inactive input will produce a logic low and an active input will produce
logic high. In dry contact mode these logic levels are reversed with an inactive input producing logic
high and an active input producing a logic low.

Switch SW1-3
Input Mode SW1-3
Dry Contact Off
12Vde or 24Vde Sourced On
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The following illustration shows the details of connecting the I/O to common circuitry. All outputs are
relay contacts rated at 1 AMP 250VAC maximum

Example Inputs
External Circuitry

Dry Contact Inputs
Note: Logic Level Reversal

=

Normal Sourced Inputs
Use External +12V Supply

EZ

OPTO ISOLATOR

SWITCH

|
+
12v =
GND_External

Normal Sourced Inputs
Use External +24V Supply

ZJA, —i

Edge-Ti
Inputs

Dry Contact Inputs
DIP Sw 1-C Closed

Normal Sourced Inputs
DIP Sw 1-C Open

Normal Sourced Inputs
DIP Sw 1-C Open

=
L =i =]

GND_External

Internal Circuitry
Outputs

Example Outputs
External Circuitry

Use External +12V Supply
& normally Closed Contact

RELAY SPDT

Open

Bk
L I
)

LED

2 +
—_ 12V

RESISTOR —

GND_External =
GND_External

Use External +5V Supply
& normally Open Contact

RELAY SPDT

Open

]

Bk
L I
)

+

Iy

—x

5V

RESISTOR 4§

GND_External
OPTO ISOLATOR

Use External 120 Vac
& normally open contact

RELAY SPDT

Bk
L I
)

—x
—x

120 Vac

RELAY

'
/:\ WARNING! Do not exceed 24Vdc or 10mA into any optoisolator input. Use care to observe the
correct signal polarities or damage may occur! Do not exceed 250 Vac or 1 Amp through any relay

output.
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I/0O Pinout

Three inputs and three outputs are provided per connector

Connector 1/O 1-3
Pin# Signal

1 OUT1 Common
2 OUT1 Normally Closed
3 OUT1 Normally Open
4 OUT2 Common
5 OUT2 Normally Closed
6 OUT2 Normally Open
7 OUT3 Common
8 OUT3 Normally Closed
9 OUT3 Normally Open

10 IN1

11 IN1 Common

12 IN2

13 IN2 Common

14 IN3

15 IN3 Common

16 Cable Shield

Connector /0 7-9

Pin# Signal

1 OUT7 Common

2 OUT7 Normally Closed
3 OUT7 Normally Open
4 OUT8 Common

5 OUT8 Normally Closed
6 OUT8 Normally Open
7 OUT9 Common

8 OUT9 Normally Closed
9 OUT9 Normally Open

10 IN7
11 IN7 Common
12 IN8
13 IN8 Common
14 IN9
15 IN9 Common
16 Cable Shield

Shared Inputs
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Connector 1/O 4-6

Pin#

Signal

OUT4 Common

OUT4 Normally Closed
OUT4 Normally Open
OUT5 Common

OUT5 Normally Closed
OUT5 Normally Open
OUT6 Common

OUT6 Normally Closed
OUT6 Normally Open
IN4

IN4 Common

IN5

IN5 Common

IN6

IN6 Common

Cable Shield

Connector 1/0 10-12

Pin#

Signal

OUT10 Common

OUT10 Normally Closed

OUT10 Normally Open

OUT11 Common

OUT11 Normally Closed

OUT11 Normally Open

OUT12 Common

OUT12 Normally Closed

OUT12 Normally Open

IN10

IN10 Common

IN11 (shared w/ lifter Lower limit input)
IN11 Common

IN12 (shared w/ lifter Upper limit input)
IN12 Common

Cable Shield

Note that general inputs #11 and #12 are shared with the Lifter Interface Limit Switch inputs. These
inputs can only be used as general purpose inputs if they are NOT used by the Lifter limit switches.

If you are using the Lifter Interface and limit switches are connected to these inputs you must set DIP
switches SW1-1 and SW1-2 to ON and you should not connect to inputs #11 and #12. Note that the

standard Hypertherm Lifter does not use limit switches and the DIP switches SW1-1 & SW1-2 should
be OFF so that inputs #11 and #12 can be used.

Switch SW1-1 and SW1-2

Input Mode SWi1-1

SW1-2

Lifter Limit Switch Enabled On

On

Lifter Limit Switch Disabled Off

Off
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I/O Mating Connector

The I/O connector is a standard sex circular CPC connector from AMP
Connector AMP 16C #206037-1

Backshell AMP #206070-1

Sockets 20-24AWG AMP #66105-3

I/O Setup Screen
The I/0O setup screen is used to define inputs, outputs and their logic state.

132 | v |

-

| Normally [Input |
Closed - Input1

Closed - Dual Gantry Home

Open - Program Inhibit

Closed - CutiMark Sense - |

[nput 1] -[ Spare =

Analog Input Offset 1

[ =] wose[ o [Ficvawr v

QOpen - Torch Up

QOpen - Torch Down

Open - Ignition

Open - Torch Height Disable

Oupu 1 Lo |-[ToonUp v

O {1

[ o

Note: The input logic for the first twelve I/O would need to be inverted for Dry Contact Mode Inputs
so that logic state is shown correctly for operational mode. An Inputs Inverted parameter has been
provided for this purpose.
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Front Panel 1/O
Edge Tl has dedicated I/O for operation of front panel switches. NOTE: For proper operation, these
inputs should not be reassigned.

Input # Description

24 Front Panel Start

25 Front Panel Stop

26 Front Panel Forward on Path
27 Front Panel Forward on Path
28 Raise Torch 1

29 Lower Torch 1

30 Front Panel Manual

31 Front Panel E-Stop

Lifter Interface

Edge Ti offers the option of an integrated Torch Height Control. The lifter interface connector is
provided for this use. Lower Limit, Upper Limit and Breakaway inputs are sinking inputs to Field
Common. Please refer to Sensor™ PHC manual for additional information.

Lifter Pinout (9 Pin Dsub)

5
H*

Description

Field +12vDC

Lower Limit (shared w/ general input 11)
Upper Limit (shared w/ general input 12)
Breakaway (Torch Collision)

Field Common

Field Common

Plate Contact -12Vdc

Plate Contact Sense

Plate Contact Common

OCoO~NOOULA,WNR|T

Shared Inputs
Note that general inputs #11 and #12 are shared with the Lifter Interface Limit Switch inputs. These
inputs can only be used as general purpose inputs if they are NOT used by the Lifter limit switches.

If you are using the Lifter Interface and limit switches are connected to these inputs you must, close
DIP switches SW1-1 and SW1-2 and you should not connect to inputs #11 and #12. Note that the
standard Hypertherm Lifter does not use limit switches and that the DIP switches SW1-1 & SW1-2
should be left open so that inputs #11 and #12 can be used.

Switch SW1-1 and SW1-2

Input Mode SWi1-1 SWi1-2
Lifter Limit Switch Enabled On On
Lifter Limit Switch Disabled Off Off

Mating Connector
Use Hypertherm cable CABL-0207 or recommended 9 Pin Dsub (or equivalent)

Connector AMP #205204-3

Backshell Northern Technology #C88000209
Pins AMP #1-66506-0

Cabling: Use Belden # 9540 or equivalent
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Plasma Interface

A plasma interface is provided as standard for Edge Tl. This feature is used in conjunction with a
Plasma Interface Module to provide connections at the Plasma Supply. Inputs and outputs are dry
contact mode. Arc voltage is assigned to Analog Input 5. Please refer to Sensor™ PHC manual for
additional information.

Plasma Interface Pinout (15 Pin Dsub)

Pin# Description

1 Field +12vDC

9 Field +12vDC

2 Plasma Start Output (Cut Control)
10 Plasma Start Output (Cut Control)
3 Hold Ignition Output +

11 Hold Ignition Output -

4 Transfer Input + (Cut Sense)

12 Transfer Input - (Cut Sense)

5 Field Common

6 Field Common

7 Field Common

13 Field Common

14 Field Common

15 Electrode Arc Voltage (-)

8 Work Arc Voltage (+)

Mating Connector
Use Hypertherm cable CABL-0208 or recommended 15 Pin Dsub (or equivalent).

Connector AMP #205206-1

Backshell Northern Technology #C88000207
Pins AMP #1-66506-0

Cabling: Use Belden # 9541

External Interlock

An external interlock is provided to remotely disable servo power.

Interlock Pinout

Pin#

Description

1

2
3
4

Interlock Relay Coil (24VDC)
GND

GND

+24VDC (50 milliamps maximum)

Additional Notes:

1.

For Servo Drive Amplifiers to operate, Pin 1 must be connected to GND Pin 2, typically
through a remote mushroom type switch. If no remote switch is to be used, connect pin 1 to
pin 2 with a jumper or the servo drives will not power on.

24VDC is provided for use to activate the digital inputs only in the case where sourced inputs
are selected, it must not be used for any other auxiliary purpose.

Mating Connector

Connector AMP #206060-1
Backshell AMP #206062-3

Sockets 20-24AWG AMP #66105-3
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Motor Encoder Connections

179

Edge Ti supports DC brush and brushless motors. Switch SW1 on the drive interface can be used to
select motor type being used. Please note the location and setting in the following illustration.

Drive Type selection on Axes Setup screen must be set to CURRENT mode.

0000 00000000

OOQQDODOOOQO{

I i QRO

™

™

Motor Requirements

250 Watts (each amplifier, 1,000 watts total)

70 VDC Bus

4 Amps Continuous, 6 Amps Peak (for 2 seconds)

+5VDC differential encoders

Brushless motors also require Hall Effect sensors phased at 120 degrees

Axes Assignments

Axes Axes Assignment
1(X) Transverse or Rail
2(Y) Transverse or Ralil
31 Dual Gantry, CBH, or THC

4 (W) CBH, or THC

HSNH3

SSIHSNHE

“AxS 4 (D3
~Faxs 3004
“Faxs 20005
“Faxs 1 ODs

nny
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Motor Power Pinout

Pin# Description

Brushless Motor-A or Brush +
Brushless Motor-B or Brush -

Brushless Motor-C

Brake + (24VDC, 250ma max)
Brake -

Cable Shield

No Connect

~No o~ WNRE

Additional Notes:
1. Brake output is limited to 250ma total. This output is only used on the THC vertical axis.

Drive Motor Mating Connector

Connector AMP #211399-1

Backshell AMP #206966-1

Sockets 16-18AWG AMP #66101-3

Cabling: Use Belden # 9552 or equivalent for brushed motor signals
Cabling: Use Belden # 9553 or equivalent for brushless motor signals

Encoder Pinout:

Encoder +5V
Encoder GND
Encoder Channel A
Encoder Channel A/
Encoder Channel B
Encoder Channel B/
Encoder Channel Z
Encoder Channel Z/
+V Hall Out (6V @ 30MA max)
10 Hall GND

11 Hall - A

12 Hall - B

13 Hall - C

14 Cable Shield

O©CoO~NOOO,WNE

Additional Notes:
1. Only 5 Volt encoders are supported.
2. Hall Sensors are used with Brushless motors only.
3. Inside the Edge Ti, dipswitches are used to select Brush or Brushless mode, 2 switches per
axis. Can mix Brushed and Brushless if switches are set properly.
4. For optimum noise immunity, cable shields may be tied externally to the control enclosure.

Encoder Mating Connector

Connector AMP #206044-1

Backshell AMP #206070-1

Pins (20-14AWG) AMP #66103-3

Cabling: Use Belden # 9504 or equivalent for brushed motor signals
Cabling: Use Belden # 9507 or equivalent for brushless motor signals

Reminder: Drive Type selection on Axes Setup screen must be set to CURRENT mode
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Appendix F: Voyager IlI™

Overview

The Voyager III™ PC based CNC control for the
metal cutting industry utilizes our proprietary
Graphical User Interface (GUI) and SoftMotion
Technology. Voyager lll provides the user with
increased performance and greater operational
flexibility utilizing a 15” touch screen display,
2.4Ghz Intel processor, proprietary operational
software and a uniqgue SERCOS/Analog
machine interface. Common applications for
Voyager class controls include: bevel head
systems, multiple Sensor Torch Height Controls
and other advanced systems requiring more
than four axes for machine interfacing.

Touch Screen

The 15” display used in the Voyager Ill is a
patented IntelliTouch Surface Wave technology
which provides precise drift free touch accuracy
and unsurpassed clarity. Pure glass
construction with tiny transducers on the back of
the touch screen preserves color purity and
works even if scratched. There is no known
wear out mechanism as there are no layers,
coatings or moving parts. IntelliTouch
technology has been tested by the supplier for
more than 50 million touches in one location
without failure.

THC, Joystick & Speedpots
Optional features for Sensor THC, Joystick and
Speedpots are offered.

Note: Use of some devices such as USB
memory devices may require loading of a device
driver for operation. Many standard device
drivers are located in the C:\CABS or
D:\CABS\I386 folders.

AN

Operation and maintenance of automated
equipment involves potential hazards. Personnel
should take precautions to avoid injury. This
equipment should only be opened by trained
service personnel.

Voyager [[I™
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Overview

Voyager Il incorporates a unique machine interface designed by Hypertherm Automation to convert
SERCOS (Serial Real Time Communication) to a traditional analog interface. For those not familiar
with SERCOS, it is a fiber optic communication ring for commanding motion and controlling I/O that is
available from many drive suppliers.

This new interface approach allows Voyager Il to offer three styles of machine interface, increasing
system flexibility for wiring and features.

Interface options:

1) The standard configuration of Voyager Ill uses SERCOS internally but provides a traditional and
familiar analog machine interface on the back of the CNC.

2) Standard SERCOS interface with a fiber optic cable connected to SERCOS amplifiers and 1/O.

3) The new SERCOS to Analog conversion card (part # ASSY-0191) is mounted externally using fiber
optic communications to the card. The card then provides a traditional analog interface output to
motion amplifiers and /0.

Each interface card offers two axes of motion, thirty-two (16/16) 24VDC positive logic inputs and
outputs, plus two analog inputs for Speedpot and Sensor THCs.

The information contained in this section is intended to provide the basic information for connection of
the Voyager III™ Shape Cutting Control to the cutting table. Each machine interface will vary slightly
based on the cutting table configuration and features. Additionally, I/O pinout information may vary
slightly based on the configuration of the selected I/O and their locations. Changes to the I/O
configuration may be made in the password protected I/O screen. All controls are shipped with the
default selection of Inputs and interface locations for the selected control Interface (I/O) configuration.
Installation and service should only be performed by a qualified service technician. For more
information regarding the 1/0O process definitions, please refer to the Setups section of this guide.
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SETUPS

= Az Orientation

Up Direction

Right Direction

Dual Gantry Inztalled
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l Machine Speeds I Fortz | 140 | Bues |

YI 36 in

- SERCOS Configuration -

Drive Type

L I

Update Rate
Baud Rate

e

Light Lewvel
Drrive 120

D

Feco l/0 at &ddrezs &0

=

HPRADZD at Address 60
HTA 10 at Address 70
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1mSec ©© 2mSec

2ME F 4ME T SMB @& 1EME
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Mone © OTrav/Home Only ™ All1/0
Mo & Yes

Mo 7 Yes

Mo % Yes

Drive Type

The manufacturer of the SERCOS style drive being used would be selected. This allows proper
operation and tuning parameters to be available. SMCC is the default setting for Voyager IlI.

Update Rate

The update rate for the ring may be selected for motion and I/O. One millisecond is the default

setting for Voyager lIl.

Baud Rate

Communication rate for the ring may be selected. 16 Mbaud is the default setting for Voyager Il

Light Level

The user has the ability to adjust the intensity of the light pulses used on the fiber optic ring. This

Dione |
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feature is used to compensate for diminished signal due to issues such as ring distance. Low is the
default setting for Voyager llI

Drive I/O

The user may select to use 1/O options directly supported on the Drive Amplifier. Options are None,
Overtravel and Home Switches only or All /0. Note: The Drive 1/O will populate the general purpose

I/O (both analog and digital) in order from the lowest SERCOS drive axis to the highest SERCOS

drive axis. All I/O is the default setting for SMCC / Voyager lll interface.
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RECO I/O at Address 50

This parameter is set to Yes if the Indramat RECO I/O module is being used to expand the total
number of I/0 being used on the standard fiber optic ring. Note: The RECO 1I/O will populate the
general purpose 1/O (both analog and digital) following all drive 1/0. The default setting for Voyager IlI
is NO.

HTA 1/O at Address 70
This parameter is set to Yes if one of the SERCOS to Analog cards is set to be used for /0O
expansion.

Common Status Messages

Starting Up Drives on SERCOS Ring. Phase 1 -4

This is a status message to indicate the SERCOS ring power up and will advance through phases 1-
4. Failure to reach phase 4 indicates a problem with power up. Cycle power to initiate SERCOS
phase up again. If the system repeatedly fails to enable the SERCOS ring, contact your vendor for
assistance.

SERCOS Ring not Running. Restart Ring?

This status message indicates the SERCOS ring is currently not running. You may see this when a
command such as a motion command is requested but the RING was not enabled. Restart of the
ring is recommended.

Updating SMCC software.....
After a control software update, the SERCOS to Analog card software may also be updated at restart
of SERCOS ring. It is important not to interrupt this update sequence.

SERCOS Ring Not Running. Please Check Power, Status of LEDs on Drives and I/O Modules,
Fiber Optic Ring Connections and SERCOS Baud Rate.

This status message indicates the SERCOS ring is not running after power up. It is recommended to
check hardware and parameters then restart the ring by power cycle.

New Setups May Require Restarting SERCOS Ring to Take Effect. Restart SERCOS Ring?
When changes are made to system configuration that affect the SERCOS ring operation, you may be
prompted to restart the ring. Restart of the ring is recommended.

SERCOS Drives Not Enabled and Ready. Please Check Drive are Enabled and Ready with No
Errors.

This status message indicates the SERCOS ring is not running due to a missing enable signal. First
check that the Control Enable Disabled softkey is correct. The softkey should read DISABLE
CONTROL. Then check status of ring hardware or external drives to ensure there are no errors
displayed.
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Machine Interface

I/0 Configuration Type “V” ( Positive Logic Single Ended 1/0)
Connecting single ended /O to the control. The control provides +24V power on pins 22, 23 & 24
(+24 VDC) and pins 9, 10, 11 &12 (24 VDC Common) on the I/O connector.

Output tied to external Cut On Input tied to Cut Sense Relay
Cut On Cut sense

Relay Relay Cut Sense output
Control from the PAC unit

Control L To the Cut Sense 1

Cut Output j cutting Input
device O T
+24V v
24 VDC
COM.

Examples of possible circuits

Output
EXTERNAL RELAY PLASMA POWER
T (USER SUPPLIED) SUPPLY
+5Y START
T SIGNAL+
2 T
AL N FJ** i
2
24 VDC
+24V Com
Input
EXTERNAL RELAY OVERTRAVEL
CONTROL (USER SUPPLIED) SWITCH
+24YDC
i : g
24VDC
INPUT ) R{ COM
_J) +24VDC
+5V 24 VDG
COM.




186 Installation & Setup Guide

Single Ended I/O Pinout
The Single Ended /O offers up to 48 outputs which are rated at 24VDC for up to 1-amp loads and 32
inputs rated for 24VDC as standard

I/0O Connector

Pin Description

1 Output 1

2 Output 2

3 Output 3

4 Output 4

5 Output 5

6 Output 6

7 Output 7

8 Output 8

9 +24 VDC Common
10 +24 VDC Common
11 +24 VDC Common
12 +24 VDC Common
13 Watchdog Contact
14 Input 1

15 Input 2

16 Input 3

17 Input 4

18 Input 5

19 Input 6

20 Input 7

21 Input 8

22 +24 VDC

23 +24 VDC

24 +24 VDC

25 Watchdog Contact

Note: Wiring pattern continues incrementally for I/O 9-16, 17- 24, 25-32, 33-40, 41-48

Mating Connector

Connector: 25C D-Sub Amp # 207464-2 or equivalent
Backshell: Amp #748676-3 or equivalent

Pins: Amp #5-66506-9 ( 20-24 AWG ) or equivalent
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A
1
2
3
4
5
6

Connector Location* Axes Assignment
Axis 0 X- Transverse or Rail
Axis 1 Y- Transverse or Rail
Axis 2 Dual Gantry, CBH, Rotate or THC
Axis 3 CBH, Tilt or THC
Axis 4 Rotate or THC
AXxis 5 Tilt or THC

Note: Markings on backdoor machine interface for Axes are zero based.

Drive/ Encoder Pinout

o
5

O©CO~NO O~ WNPE

Description

Channel A Input

Channel B Input

Channel Z Input

Encoder Power Output ( 5 VDC supplied as standard )
Field Common

Servo Output (£ 10V)

Drive Enable In ( relay contact )
Field Common

Channel /A Input

Channel /B Input

Channel /Z Input

Field Common

Field Common

Servo Output Common

Drive Enable Out ( relay contact)

& Note: Cable Shields should be connected to chassis ground.

Drive/ Encoder Input Mating Connector
Connector: 15C D-Sub Amp # 25206-3 or equivalent
Backshell: Amp #748676-2 or equivalent

Pins: Amp #5-66506-9 ( 20-24 AWG ) or equivalent

Note: Wiring pattern continues for additional Axes
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Analog Connection Pinout

Note on analog connector: For opertional flexibility, inputs and outputs have a shared logic and are
provided in both positive logic (+24VDC) and negative logic (24VDC common).

In this application shared 1/O means that a single I/O assignment is offered at three locations.

Example: Output 15 could be assigned as the I/O connector a Nozzle Contact Enable. Once
assigned in software, this output signal would be available as:

- A positive logic output on second I/O connector Pin 20
- A positive logic output on analog connector Pin 7
- A negative logic output on analog connector Pin 8

Analog 1

Pin # Designation Description

1 Analog 1 + Analog Input ( 0-10VDC)

2 Analog 1 - Analog Common

3 +24VDC

4 Duplicate Input 15 Positive logic shared input 15
5 Field Common

6 Alternate Input 15 Negative logic shared input 15
7 Duplicate Output 15 Positive logic shared output 15
8 Alternate Output 15 Negative logic shared output 15
9 Field Common

Note: Wiring pattern continues for Analog 2-6
Assignable shared 1/O locations are 15, 16, 31, 32, 47, 48

Mating Connector

Connector: 9C D-Sub Amp # 205204-4 or equivalent
Backshell: Amp #748676-1 or equivalent

Pins: Amp #5-66506-9 ( 20-24 AWG ) or equivalent
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Sensor THC Interface

Analog 9C Divider J2
Pin # Description Pin #

5 24V Common 1

6 Nozzle Contact Sense 3

8 Nozzle Contact Enable 4

1 Analog In+ 6

2 Analog In— 7

Chassis Shield No Connection

Mating Connector

Connector: 9C D-Sub Amp # 205204-4 or equivalent
Backshell: Amp #748676-1 or equivalent

Pins: Amp #5-66506-9 ( 20-24 AWG ) or equivalent
Cable Belden #9505 or equivalent

Note: Wiring pattern continues for Analog 2-6
It is recommended that the Hold Ignition Input be wired to the Power Supply through an external relay

from the I/O connector. Please refer to instructions from supply manufacturer for details on
connection to the Hold Ignition Input.

Voltage Divider Card Pinout ( Series 3)
Part # PBS-0061

Divider PCB - 2C Connector J1

Pin # Description
1 85 -265 VAC Power Input (47-63Hz )
2 85 -265 VAC Neutral Input

Mating Connector
2C Phoenix Connector — Phoenix Part # 1840366

Divider PCB - 8C Connector J2 to Control Analog Connector
Pin # Description

+24 VDC Common

Nozzle Contact Sense

Nozzle Contact Enable

Analog Out +

Analog Out —

E Ground

O~NOP~WER

Mating Connector
8C Phoenix Connector — Phoenix Part # 1803633

Divider PCB - 5C Connector J3 to Plasma Supply / Table
Pin Number Description

1 Ground ( Chassis Ground )

2 Electrode ( Plasma DC —)
3 Work ( Plasma DC +)

4 NC

5 Shield ( Nozzle Contact )
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SERCOS to Analog Conversion Card

1/0 indicator
Lights

:> Decimal Read Out

| «<— Status Indicator Lights

|

n 1LE=

L= = = = =

m

[

RX Fiber Connection

L0 0t

<+—— TX Fiber Connection

> Drive Address

Dip Switches
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PoooO0000 |[poooooogr

[0 000
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<+— Programming Port

=

L

<+— Power Connector

2

Axis Enable Lights

Decimal Read Out

The 7 segment display indicates SERCOS ring phases status 1-4. Additionally, the 2 decimal points
in the 7 segment display indicate phase condition for the SERCOS ring and are on immediately after
CNC boot up and reset. They remain on until the ring is successfully phased up to phase 4. After
that the decimal points remain off even if the ring drops from phase 4. With this approach, if the
SERCOS ring is not running, you can determine if the ring has ever made it to phase 4 during that
power on cycle. This assumes the card has not been reset or lost power.

Status Indicator Lights
A Red and Green light are provided to indicate status of the SERCOS ring. Red indicates a Fault and
Green indicates a RUN status.

Drive Address Rotary Hex Switches
Factory settings are as follows:

For Axesland 2: SW1=0,SW2=1
For Axes 3and 4. SW1=0,SW2=3
For Axes 5and 6: SW1=0,SW2=5
For Axes 7 and 8: SW1=0,SW2=7
For Axes 9 and 10: SW1=0,SW2=9
For Axes 11 and 12: SW1=0,SW2=B

Note: Markings on backdoor machine interface for Axes are zero based.
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Address Rotary Hex Switches (for 1/0 only )
For 1/0 Expansion Interface ( no Axes being used ): SW1=7,SW2=0

Programming Port
This is for factory use only.

Dip Switch Settings

Fiber Optic Light Level:

Location SW3

Low Level (0-15 meters): 1 = OFF, 2 = OFF ( Default setting )
Medium Level (15-30 meters): 1 = OFF, 2=0N

High Level (30-45 meters): 1 =ON, 2 = OFF

Highest Level (>45 meters): 1 =0ON, 2 = ON

Baud Rate:

Location SW3

16 MBAUD 3 = ON, 4 = ON (Default setting)
8 MBAUD 3 =0N, 4 = OFF

4 MBAUD 3 = OFF, 4 = ON

2 MBAUD 3 = OFF, 4 = OFF

Reserved:
Location SW3
5 = OFF, 6 = OFF, 7 = OFF, 8 = OFF

Flash Write Jumpers:
Location SW4
1=0N,2=0ON

Reset Button:
SWH5 — Press to reset card

Error Codes:

E1 Display Code ="Voltage or Temperature Error Detected!"

Displayed if voltage or temperature sensors on Field Interface board indicate an error. Please check
power supply, wiring and connections.

E2 Display Code = "Bad Checksum for SMCC Software!"
Displayed if checksum for SERCOS Slave Flash Program is not correct. Program needs to be
reloaded using the Serial Port connection.

E3 Display Code = "Wrong Interface Board Detected for Selected SERCOS Address!"
Displayed if the selected SERCOS Slave Address/SERCOS Slave mode does not match the Field
Interface functionality. For example, using an HPR Field Interface with a SERCOS Slave card set to
Drive Address 1-12 is not possible, since these are axes SERCOS addresses only, not peripheral /0O
SERCOS addresses.
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Appendix G: Mariner™

Overview

Mariner ™ offers motion control operation of up to
12 axes with 1024 1/O signals with SERCOS™
Interface, providing a high degree of flexibility in
operation and table configurations. This control
system supports Multiple Sensor™ Torch Height
Controls, Tilt/Rotate, Dual Tilt/Rotate and Dual
Transverse motion axes along with direct
communication to Hypertherm'’s HD3070"
HyDefinition®  Autogas  Console,  HD4070°
HyDefinition® and HPR™ Plasma systems. A
unique Laser process screen directly integrates to
Hypertherm’'s FASTLaser head. This product uses
type “V” software.

Touch Screen

The 15" display used in the Mariner control is a
patented IntelliTouch Surface Wave technology
which provides precise drift free touch accuracy and
unsurpassed clarity. Pure glass construction with
tiny transducers on the back of the touch screen
preserves color purity and works even if scratched.
There is no known wear out mechanism as there
are no layers, coatings or moving parts. IntelliTouch
technology has been tested by the supplier for more
than 50 million touches in one location without
failure.

THC, Joystick & Speedpots

Features for Sensor THC, Joystick and Speedpots
are provided as standard. Connection and
operation information is provided in the Operators
and Installation Guide provided with this product.

Note: Use of some devices such as USB memory
devices may require loading of a device driver for
operation.  Many standard device drivers are
located in the C:\CABS or D:\CABS\I386 folders.

A
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Mariner™

000000000000500
‘9 00 000000000
¢ 00 00000O0OOO0
& o 0 o o o
& 0 0 0 )

T t — — o
0-0 e

o [@
L 1

Operation and maintenance of automated equipment involves potential hazards. Personnel should
take precautions to avoid injury. This equipment should only be opened by trained service personnel.
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The Mariner™ Shape Cutting Control is designed with all machine interface connections passing
through the pedestal mount at the base of the enclosure. Motion and I/O are supported via the fiber
optic communication ring of the SERCOS Interface™.

The information contained in this section is intended to provide the basic information for connection of
the Mariner™ Shape Cutting Control to the cutting table. Each machine interface will vary slightly
based on the cutting table configuration and features.

AC Input Pinout

TB connector Description

101 110VAC or 220VAC Input (Hot)
102 110VAC or 220VAC Input (Neutral)
AC Power Ground

Recommended Wire
14 AWG or greater

E-Stop
The E-stop Switch provides normally open contacts rated at 20VAC/500mA minimum to 250VAC/6A
maximum.

TB connector Description
103 Contact Closure
104 Contact Closure

Diagram Location Din-02

IIMEM B "E-STOP” SWITCH PIN 11
IIMEEM B "E-STOP” SWITCH PIN 21

s IMEW GRNZYEL &\ e FILTER

e e o e —| s {TIS[o]g flg 10 —cune e

AC LINE HOT Inn_m BLK LINE FILTER

"FIELD™ EMERGENCY STOF CONNECTIONS

SERCOS Motion and I/O

As noted previously, Motion and 1/O are supported via the fiber optic communication ring of the
SERCOS Interface™. Digital and Analog I/O are supported.

Motion is controlled through address assignments for the axes. Inputs and Outputs work on a similar
assignment in SERCOS and may be mapped at the 1/0O configuration screen.

Details for wiring the motion and /O are specific to the specific SERCOS hardware being used.
Please refer to the appropriate supplier for interfacing information.
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Appendix H: Serial Ports

Both serial ports provided are shipped in the RS-232C wiring configuration. To change either port to
an RS-422 configuration requires changing a jumper setting on the Serial Isolation Board located
inside the control on the back panel. Simply locate the appropriate jumper for the desired port at the
bottom of the board and move the jumper from the RS-232C position to the RS-422 position, which is
clearly marked on the board.

Warning! Configure the port for RS-422 Operation before connecting RS-422 compatible devises.

The serial ports in the control are specifically designed to operate with a standard nine pin serial port
connector. Specifications for these ports are as follows:

Channel Type Optically Isolated RS-232C or RS-422.

Information Code ASCII (American Standard Code for Information Interchange).
Baud Rate User selectable up to 115.2K baud.

Number of Start Bits 1

Number or Stop Bits 1

Word Length User selectable 7 or 8 bits.

Parity User selectable None, Even or Odd.

Data Synchronization XON (Control-Q) / XOFF (Control-S).

Time Out User selectable in one-second increments.

Transmit Delay User selectable in one one/hundredths of a second increments.
Rear Panel Connector IBM-PC/AT compatible 9-pin D-type female.

Control RS-232C DB-9 Pinout

Signal Name Description

Shield Chassis Ground

TxD Transmit Data to External Device

RxD Receive data from External Device
No Connection

Common Ground

No Connection
No Connection
No Connection
No Connection

©CoO~NOOH,WNPE Mg
i o
=

RS-232C Connections to Host PC with 9-pin D-type connector

Host PC Control
Signal Name DB-9 Pin Signal Name DB-9 Pin
Shield 1 Shield 1
RxD 2 TxD 2
TxD 3 RxD 3
Common 5 Common 5
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RS-232C Connections to Host PC with 25-pin D-type connector

Host PC
Signal Name DB-25 Pin
Shield 1
RxD 3
TxD 2
Common 7

Control RS-422 DB-9 Pinout

Signal Name
Shield

TxD-

RxD-

TxD+
Common

RxD+

O©CONOOTHSWNE M
|k
=}

Control
Signal Name DB-9 Pin
Shield N/C
TxD 2
RxD 3
Common 5

Description

Chassis Ground

Transmit Data - to External Device
Receive Data - from External Device
Transmit Data + to External Device
Ground

No Connection

Receive Data + from External Device
No Connection

No Connection

RS-422C Connections to Host PC with 9-pin D-type connector

Host PC
Signal Name DB-9 Pin
Shield 1
RxD-
TxD-
RxD+
TxD+
Common

Ol I N W

RS-422 Connections to Host PC with 25-pin D-type connector

Host PC
Signal Name DB-25 Pin
Shield 1
RxD - 3
TxD - 2
RxD + 14
TxD + 16

Common 7

Control
Signal Name DB-9 Pin
Shield N/C
TxD- 2
RxD- 3
TxD+ 4
RxD+ 7
Common 5
Control

Signal Name DB-9 Pin

Shield N/C

TxD - 2

RxD - 3

TxD + 4

RxD + 7

Common 5
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Serial Port Jumpers
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The following Jumper selections for proper operation of the Rev D serial communication card.

Jumper Settings

Location Designation
J3 AMD

J2 BMD

J6 AHST

J5 BHST

J8 ATR

J7 BTR

J9 RS-232 / RS-422
J10 RS-232 / RS-422
Definitions

Multi-drop

Host

Termination Resistor

Description

Port A Multidrop .

Port B Multidrop

Port A Host

Port B Host

Port A Termination Resistor

Port B Termination Resistor
RS-232 / RS-422 selection jumper
RS-232 / RS-422 selection jumper

Used to enable / disable the multi-drop feature for communication to

multiple controls through one link program..

Used to configure the card as a host serial card for multi-drop. Requires

additional Hardware.

The Termination Resistor is used to add resistance to the communications

system for the end controls in a multi-drop system.

RS- 232/ 422 Configuration
The jumpers on J9 and J10 would be placed in position for RS-232 or RS-422 for operation on the
appropriate port. Selection may very slightly depending on control type.

Serial Isolation card ( selected models)

BMD

"B

J5] o |§|
BTR RS-232 |§|
37 [ ] o 6 6 0 O J9
o 6 6 0 O
o 6 6 0 O

RS-422

J1
R
O 5V |
B
B
O
AMD | N
®|J3
C
ol | A
B
AHST L
o [e] J6 E
|§| °
°
RS-232 ATR
10 |®2®eeelfef o
o000
o0 o000
RS-422
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Appendix I: Sensor™ THC

Analog Input

The Sensor™ THC requires that additional inputs, outputs and analog voltage be brought in to the
control to monitor the process. These signals are communicated to the control through an analog
input card that has been installed into the control. In addition to THC operations, this analog input
card may also be used for operation of an optional Joystick feature and external speed pots.

Note: View screens will vary depending upon the Analog Input Card being used.

Inputs / Outputs
Single Ended inputs and outputs located on the Analog Input Card are displayed.

Analog Inputs

The Analog Input values shown in the upper right hand of the screen are the actual voltages coming
into the analog card. Analog inputs are assigned to the THC Axis and the Analog input for the
appropriate THC may be viewed here.
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Sensor™ THC Axis Setups

The THC Axis screen is designed specifically for use with the Sensor™ THC.

i

I

ome [oterasor 1]

Note: for proper operation, Sensor THC encoder counts should be approximately 20, 000 counts/
inch.

Stall Force

The Stall Force Parameter allows the user to select the amount of Following Error (inches / mm) to be
used as the motion limit when Homing or performing manual IHS / plate sensing. Example: If the
value is set to .1 inches, the THC Axis will continue to move the axis until .1 inches of following error
has been reached. This will indicate the Plate location during IHS and will indicate the top of the slide
during homing.

Slide Length
This parameter is used to specify the overall motion length of the Slide mechanism being used for the
THC. This information is used to set the travel limits of the slide after homing.

Home

The Home parameter is used to activate use of the Home feature for the THC Axis. Depending on
the Slide mechanism used, the THC may be Homed to Hard Stop, Hard Stop w/ Current Limit or
Home Switch.

Note:
If the “Home to Hard Stop Current Limited” option is selected, the CNC Nozzle Contact Enable Output
should be connected to the Current Limit Input of the amplifier to reduce torque during homing.
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The CNC Nozzle Contact Sense Input is used during Sensor™ THC Homing as the Home Switch
Input if the “Home to Switch” option is selected.

SERCOS Sensor THC Axis

D

oHardsiop =]
=

5]

Home/ IHS Current Limit
The Home / IHS Current limit parameter allows the user to select a percentage of current limit to be
used during homing and IHS functions.
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THC Speeds
Speed 0 to ipm @ Help
Acceleration Rate ,—10 mG
Fast Deceleration Rate m mG THC Acceleration Rate |750 mG
Maximum Machine Speed 50  ipm Maximum THC Speed 600 | ipm
Limited Machine Speed 10 ipm THC Jog Speed 200 | ipm
High Jog Speed 10 ipm THC Home / Fast IHS Speed 50 ipm
Medium Jog Speed 10  ipm THC Slow IHS Speed 5 ipm
Low Jog Speed 10 ipm
Minimum Corner Speed 10  ipm
Fast Home Speed 20 ipm
Slow Home Speed 10 ipm
Creep Speed 25 % of Cut Speed
Plasma Hi/Lo Speed 90 9% of Cut Speed
Plasma Distance to Corner Iio n
Plasma Distance from Corner 170 n @ ol
\‘ OK
31516 PM
Machine Speeds Forts 170 Ixes

THC Acceleration Rate

This parameter allows the operator to set the acceleration rate for smooth and stable movement of
the Sensor™ Torch Height Control. The higher the acceleration rate, the quicker the THC will get up
to speed. The lower the acceleration rate, the smoother the machine will position the cutting device.
Values are entered in Milligees.

Maximum THC Speed
Enter the maximum speed for the Sensor™ THC movement in inches/millimeters per minute.

THC Jog Speed
Enter a value for the desired THC jog speed.

THC Home/Fast IHS Speed
The THC Home/Fast IHS Speed entered here is used to home the torch at the top of the slide and to
quickly maneuver the torch from the selected IHS height to the plate.

THC Slow IHS Speed

The THC IHS Speed is used to retract the torch after the plate has been sensed. The torch will retract
at this speed until the contact sense is lost. This determines the exact distance to the plate,
regardless of any flexing of the plate. A very small speed is recommended for optimal accuracy.

Note: Due to the quick response time of the Sensor™ THC, generally there is no need for a value to
be entered at the “Distance to Corner” parameter to lock or “freeze” the position of the torch. Itis,
however, suggested that a value be entered for the “Distance from Corner” to stabilize the torch
during acceleration.
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THC I/O

Open - Power On
Open - Dual Gantry Home

Open - Program Inhibit

Open - Cut/Mark Sense |

o1 S| o [Swedpoii =

[Anclog it Ofset 2 5] [ 125

-
i
T8 z] Log PFCVave 1 7|

- Torch Up

- Torch Down

- lgnition

- Torch Height Disable

Analog Offset 1 - 12

The Analog Offsets 1 through 12 are used to correct for any imbalance or “zero” the incoming analog
voltage to the Analog Input Card. Analog inputs are assigned to the THC Axis and the Analog Offsets
for the appropriate THC Analog input may be adjusted here.

To calibrate the Analog Inputs, jumper the two pins specific to the input together and view the
incoming voltage at the Diagnostics Analog I/O screen. The incoming voltage should be zero. If any
voltage is displayed at the diagnostic screen, an Offset Voltage equal to the incoming voltage being
read can be entered here to “zero” the incoming voltage. Please refer to the installation instructions
later in this section for more details.
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Sensor™ THC Part Program Support
Sensor™ THC offers the ability to configure THC setup parameters through part program codes.

The following parameters are available for use using EIA-274D G59 codes:
Arc Voltage
Pierce / Start Time
Pierce/ Start Height Factor
Cut / Mark Height

Setup is obtained using the following format.

Example: GbH9 V601 Fvalue

A

Misc. G Code

Variable Identity
V600 = Plasma 1 Arc Voltage
V601 = Plasma 1 Pierce Time
V602 = Plasma 1 Pierce Height Factor
V603 = Plasma 1 Cut Height

V625 = Plasma 2 Arc Voltage

V626 = Plasma 2 Pierce Time

V627 = Plasma 2 Pierce Height Factor
V628 = Plasma 2 Cut Height

V650 = Marker 1 Arc Voltage

V651 = Marker 1 Start Time

V652 = Marker 1 Start Height Factor
V653 = Marker 1 Mark Height

V675 = Marker 2 Arc Voltage

V676 = Marker 2 Start Time

V677 = Marker 2 Start Height Factor
V678 = Marker 2 Mark Height

Variable Value
The selected value for the variable

Installation and THC Interface

The Sensor ™ THC is supported through various hardware configurations to offer single and multiple
Sensor™ THC operation. Please refer to your exact CNC hardware configuration when installing the
Sensor™ THC.

AN

Warning! Due to potentially high voltages, extreme care should be taken when working inside the
plasma power supply. Work should only be performed by trained service personnel. Please refer to
Power Supply manufacturer instructions.



Appendix J: Command® THC 205

Appendix J: Command® THC

Machine Interface

Warning! Configure the port for RS-422 operation before connecting to the Command® THC. The
Command THC Link must first be enabled in Machine Setups for Type “P” controls and at the Station
configuration for type “V” controls. Refer to the Serial Port section of this guide for additional
information on configuring the serial port for RS-422 communication.

Port Designation

Serial communications for the Command® THC would automatically be set to the serial port which is
not selected for serial communications. Example: If Serial Port 1 is designated for use as the link to
the Host PC for Downloading of part programs, the HD4070® communications would be established
on Serial Port 2.

Type “V" control may select the serial port designation at the Ports configuration screen.

RS-422 Connections to Command® THC with 25-pin D-type connector

Command® THC Control
Signal Name DB-9 Pin Signal Name DB-9 Pin
RxD - 1 TxD - 2
TxD - 2 RxD - 3
RxD + 20 TxD + 4
TxD + 21 RxD + 7

For improved noise immunity, it is recommended that the cable shields for communication be tied to
ground. Ferrite bead with several wraps on the cable may also be used.
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Appendix K: Networking

This information is provided to assist in the connection of the control to a customer’s local area network
and some of the issues that may arise due to that connection. This list is by no means all inclusive but
attempts to shed some light on the process. Because there are many different network systems, the
general connection rules may need to be altered by a qualified network technician on a case by case
basis.

Network Operating System
The Hypertherm Automation controllers are designed to work with Microsoft based network operating
systems including:

Windows NT 4.0 or later Workgroups
Windows NT 4.0 or later Domains
Windows 98 Workgroups

In each case, the control has the name “CNC” and the user is “operator” with a password of “1396". If
you are connecting to a Domain then these names must be valid for the domain to which the controller is
connecting.

The controller is set up at the factory to automatically log into the network on power up. If it is necessary
to change the user names and/or password you may have to go to the registry editor to make these
changes. The appropriate keys are located in:

HKEY_LOCAL_MACHINE->Software->Microsoft->Windows NT->CurrentVersion->WinLogon

Entries must be provided here for the domain name (if used) and for the user name and password.

A

The Network functions involves operational knowledge of Windows® XP operating system and should
only be performed by qualified personnel.

Configuring the Controller

There are several things that you need to be aware of in order to make the control work on the network.
Setting these up will usually involve attaching a keyboard and mouse to the controller. Before you begin
you need to know:

Will you be using a DHCP Server on the network?

a. If NOT using a DHCP Server what are the TCP/IP network settings

Will the controller be part of a Windows Domain or Workgroup?

What is the name of the Domain or Workgroup?

Has the “operator” user and password been added to the server?

If using a Domain — you will need an administrator, or a user and password which allows joining a
new computer to the Domain.

cow» »



208 Installation & Setup Guide

In the following steps when you need to enter a name or number, do NOT include the quotes " !
1. Be sure that to create a user account on your network file server (Windows Server ?).

a. The user name should be "operator"

b. The password should be set to "1396"

2. Attach the keyboard and mouse to the controller, and plug the fiber optic card into the fiber to copper
converter box.

3. Plug the LAN cable into the network connector on the converter box, and supply power to the
converter box.

4. Turn on power to the controller.

5. When the control is up and running, press Setups (F4), then Password (F5), and enter "6931" for the
password.

6. Press the System (F5) button.

7. Press the "Network and Remote Tools" (F6) button.

8. When asked about Remote Assistant answer NO.

9. Double Click on the network interface connected to your LAN.

10. Click on Properties.

11. Scroll down to the Internet Protocol (TCP/IP) item and Double Click it.

12. If you are using a DHCP Server, then make sure that the IP address and DNS Server addresses are
set to automatic.

13. If you are NOT using DHCP then you will need to make these entries manually, see the attached
documents.

14. Press the Done or OK keys to get back to the Control program.

15. Press the Alt-F4 key pair to cancel out of the program and get back to Windows.

16. Go to the windows "Control Panel"

17. Double click on the "System". Select the "Computer Name" tab. Click on the "Change" button.

19. The computer name should be listed as CNC. Select either Domain or Workgroup, and enter the
appropriate name.

20. You will be asked for a name and password of an account to add to the Domain. This is the name
and password of an administrator who can add or change accounts on your server.

21. You should see a message welcoming you to the Domain.

22. Power down the controller and remove the keyboard and mouse. When you power up the control it
should log onto the network and you will be able to map to shared network directories.
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Hardware Considerations

If the controller was purchased from Hypertherm Automation with the networking option included, it will be
shipped with a 3COM “fiber optic” network card installed. The operating system will also be setup to use
DHCP to obtain the required TCP/IP address. This setup allows the controller to automatically obtain all
the needed network settings when it is turned on, and connected to a network which includes a DHCP
server.

The advantage of this approach is that it eliminates the need for a network administrator to keep manual
records of assigned IP addresses and ensures that the address, netmask, DNS server, and gateway
addresses are automatically set to be compatible with the customer’s network.

If the network does NOT support DHCP ( a situation that is becoming rare ) then it will be necessary to go
into the network setting screen and change the TCP/IP settings by hand in order to make the control
compatible with the customer’s network. Making changes here will involve putting a keyboard and mouse
on the controller and accessing the Windows XP network setup parameters.

& Network Connections :JEIﬁI
] File Edit “iew Favorites Tools Advanced  Help | lﬂ-‘

‘ O Back - s ﬁ / ! Search Falders 5 B x n | EI'

! Address Ie__, Metwork Connections j a o
MName | Type | Status | Device Mame | Phone # or Host

LAN or High-Speed Internet

<L Local Area Connection 2 LAM or High-Speed Inter... Conmected, ... Linksys EG103Z w2 Instant Gigabit Mebwork Adapter

L YMware Mebwork Adapter YMnet1 LAN or High-Speed Inter... Connected YMware Virtual Ethernet Adapter For YMnet1

L vMware Nebwork Adapter YMnetd LAM or High-Speed Inter... Conmected WMware Wirtual Ethernet Adapter For ¥Mnetd
Wizard

ENBW Connection Wizard Wizard

1 | 2
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Select any listed network adapters that are NOT being used and double click.

<+ Local Area Connection 2 Status )| jﬂ

General | Suppart |

i~ Connection
Status: Connected
Druration: 00; 34:51
Speed: 1.0 Gbpz
— Aty
3 q__]~|.5 )
Sent —— EI‘ = Heceived
B !:
Butes: 3.861 861 I 41,342 397
Properties Dizahle |

Close |

Click on the “Disable” button to stop Windows from trying to service these unused adapters

Select the Network adapter that is being used and double click on it.

- Local Area Connection 2 Status )| ﬂﬂ

General | Support I

~ Connection
Status: Connected
Cruration: 00:34:51
Speed: 1.0 Gbpz
= Ativity
: ﬁJTn :
Sent —— t'-i.f‘ = Heceived
| ’1:
Butes: 3,861,861 I 41,342 397
Properties Dizable |

Close |

Then Click on the “Properties” Button
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You will now see a screen for setting the connection properties for the adapter actually being used for the
network connection.

-+ Local Area Connection 2 Properties :!ﬂ

General | Authentication | Advanced

Connect uzsing:

Isa Linksys EG1032 v2 Instant Gigabit M

Thiz connection uges the following items;

M Bl 00S Packet Scheduler o]

¥ MetProbe Packet Driver

Internet Prok [TCRAP)

1| | E

Ingtall... [T rirretall | Properties I

 Diegcription

Transmizzion Contral Protocaol/lnternet Protocol. The default
wide area network protocal that provides communication
across diverse interconnected networks.

[™ Show icon in notification area when connected
¥ Matify me when this connection has limited or no connectivity

(] | Canicel I

Scroll down and select the Internet Protocol (TCP/IP) entry. Then click on “Properties”

Internet Protocol {TCP/IP) Properkties jﬂ

General | Alternate Configuration I

You cah get IP zettings azsigned automatically if your network zupports
thiz capability, Otherwise, you need to ask vour network, adminiztrator for
the appropriate [P settings.

' Obtain an IP address automatically

—{ Lsge the following IP address:

IF address:; I : ¥ =
Subnet mask: I : : :
[Default gatewan I : : :

& (Ohtain DMS server address automatically

— Use the following DMS server addreszes:

Freferred DHE server: I : ; :
Slternate DS serven I ; 3 :

Advanced... |
Ok I Cancel |

To use DHCP to assign the network parameters leave the settings set to obtain automatically.
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If a DHCP is NOT available, or if the intent is NOT to utilize one, then specify the needed address
information. Note that in this case you MUST provide a valid IP address ( hot used elsewhere in the
network ) and the appropriate netmask and DNS Server address, as shown below.

NOTE: These settings are EXAMPLES and NOT the ones to use for YOUR network.

Internet Protocol {TCP/IP) Properties _

General |

You cah get IP zettings assigned automatically if your network zupports
thiz capability, Dtherwise, vou need to azk vour network, adminiztrator for
the appropriate IP settings.

" Obtain an IP address automatically

—% Lge the following IP address;

IP addresz: 152 . 168 . 100 . 46
Subnet magk: Im
Default gateway: 132 (168 . 100 . 10
€ [btain DME semver address automatizally

—% Lse the following DMS server addiesszes;
Freferred DMS zerver Im
Alternate DWS zerver [m

Advanced... I

Ok I Cancel |

Once the needed entries are made double check that only one network card is active and reboot the

system.

In some cases it may be desirable to install an alternative networking method, such as a wireless
interface card. Hypertherm Automation has not tested all alternate systems here but customers have
reported some degree of success with them. In any event, if a different network card is installed in the
system then you MUST either remove the existing network card, or disable it. If a networking card is
setup for DHCP operation, and is NOT connected to a DHCP server, then it will cause significant delays
in the startup process and may lead to other problems.

NOTE: The general rule should be that there is only ONE active network interface installed in the

controller at any time.
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