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Safety

Product Listings
MicroEdge and Voyager llI

E178333

c € c@us
LISTED
465A

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

UL has successfully tested and listed these 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

Edge TI
E307226

€ @

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

UL has successfully tested and listed these products in accordance with the applicable U.S. and
Canadian Safety Standards. File number E307226.

Additional markings:

1. Use minimum 75° C copper wire only.

2. Use copper conductors only.

3. Suitable for use on a circuit capable of delivering not more than 5000rms symmetrical
amperes, 230 volts maximum.

4. Solid state motor overload protection is not provided on this device.

5. Integral solid state short circuit protection does not provide branch circuit protection.
Branch circuit protection provided by integral LISTED branch circuit protection fuse.

This appliance has been successfully tested and listed by CE under the following standards; EN 500081-
21994, EN 61000-6-2 1999, and EN 55011:1998. Certificate number: Retlif R-3909N

Please contact Hypertherm Automation for further safety listing information.



Safety

Unauthorized modifications to the machine may
affect safety and machine service life.

ﬂ RECOGNIZE SAFETY INFORMATION - Keep your machine in proper working condition.

The symbols shown in this section are used to
identify potential hazards. When you see a safety
symbol in this manual or on your machine, understand
the potential for personal injury, and follow the related
instructions to avoid the hazard.

DANGER WARNING CAUTION

A signal word DANGER or WARNING is used with a
safety symbol. DANGER identifies the most serious
hazards.

FOLLOW SAFETY INSTRUCTIONS

Read carefully all safety messages in this manual and
safety labels on your machine.

+ DANGER and WARNING safety labels are located
on your machine near specific hazards.

+ WARNING safety messages precede related
instructions in this manual that may result in injury
or death if not followed correctly.

+ CAUTION safety messages precede related
instructions in this manual that may result in
damage to equipment if not followed correctly.

+ Keep the safety labels on your machine in good
condition. Replace missing or damaged labels
immediately.

+ Learn how to operate the machine and how to use
the controls properly. Do not let anyone operate it
without instruction.

CUTTING CAN CAUSE FIRE OR EXPLOSION

A

Hydrogen and methane are flammable gases that
present an explosion hazard. Keep flames away from
cylinders and hoses that contain methane or hydrogen
mixtures. Keep flames and sparks away from the torch
when using methane or argon-hydrogen plasma.

WARNING
Hydrogen Detonation with Aluminum Cutting

+ When cutting aluminum underwater, or with the
water touching the underside of the aluminum, free

WARNING

Explosion Hazard
Argon-Hydrogen and Methane

Fire Prevention

+ Be sure the area is safe before doing any cutting.
Keep a fire extinguisher nearby.

+ Remove all flammables within 35 feet (10 m) of the
cutting area.

+ Quench hot metal or allow it to cool before handling
or before letting it touch combustible materials.

* Never cut containers with potentially flammable
materials inside — they must be emptied and
properly cleaned first.

+ Ventilate potentially flammable atmospheres before
cutting.

+ When cutting with oxygen as the plasma gas, an
exhaust ventilation system is required.

Explosion Prevention

+ Do not use the plasma system if explosive dust or
vapors may be present.

+ Do not cut pressurized cylinders, pipes, or any
closed container.

+ Do not cut containers that have held combustible
materials.

hydrogen gas may collect under the workpiece and
detonate during plasma cutting operations.

+ Install an aeration manifold on the floor of the water

table to eliminate the possibility of hydrogen
detonation. Refer to the Appendix section of this
manual for aeration manifold details.
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Touching live electrical parts can cause a fatal shock
or severe burn.

+ Operating the plasma system completes an
electrical circuit between the torch and the
workpiece. The workpiece and anything touching
the workpiece are part of the electrical circuit.

+ Never touch the torch body, workpiece or the water
in a water table when the plasma system is
operating.

Electric Shock Prevention

All Hypertherm plasma systems use high voltage
in the cutting process (200 to 400 VDC are
common). Take the following precautions when
operating this system:

+ Wear insulated gloves and boots, and keep your
body and clothing dry.

+ Do not stand, sit or lie on — or touch — any wet
surface when using the plasma system.

+ Insulate yourself from work and ground using dry
insulating mats or covers big enough to prevent any
physical contact with the work or ground. If you must
work in or near a damp area, use extreme caution.

+ Provide a disconnect switch close to the power
supply with properly sized fuses. This switch allows
the operator to turn off the power supply quickly in
an emergency situation.

+ When using a water table, be sure that it is correctly
connected to earth ground.

ELECTRIC SHOCK CAN KILL

+ Install and ground this equipment according to the
instruction manual and in accordance with national
and local codes.

+ Inspect the input power cord frequently for damage
or cracking of the cover. Replace a damaged power
cord immediately. Bare wiring can Kill.

+ Inspect and replace any worn or damaged torch
leads.

+ Do not pick up the workpiece, including the waste
cutoff, while you cut. Leave the workpiece in place
or on the workbench with the work cable attached
during the cutting process.

+ Before checking, cleaning or changing torch parts,
disconnect the main power or unplug the power
supply.

+ Never bypass or shortcut the safety interlocks.

+ Before removing any power supply or system
enclosure cover, disconnect electrical input power.
Wait 5 minutes after disconnecting the main power
to allow capacitors to discharge.

+ Never operate the plasma system unless the power
supply covers are in place. Exposed power supply
connections present a severe electrical hazard.

+ When making input connections, attach proper
grounding conductor first.

+ Each Hypertherm plasma system is designed to be
used only with specific Hypertherm torches. Do not
substitute other torches which could overheat and
present a safety hazard.

79
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Use proper precautions when handling printed
circuit boards.

STATIC ELECTRICITY CAN DAMAGE CIRCUIT BOARDS

« Store PC boards in anti-static containers.

» Wear a grounded wrist strap when handling
PC boards.




Safety

—N =

The plasma arc by itself is the heat source used for
cutting. Accordingly, although the plasma arc has not
been identified as a source of toxic fumes, the
material being cut can be a source of toxic fumes or
gases that deplete oxygen.

Fumes produced vary depending on the metal that is
cut. Metals that may release toxic fumes include, but
are not limited to, stainless steel, carbon steel, zinc
(galvanized), and copper.

In some cases, the metal may be coated with a
substance that could release toxic fumes. Toxic
coatings include, but are not limited to, lead (in some
paints), cadmium (in some paints and fillers), and
beryllium.

Gases produced by plasma cutting vary based on the
material to be cut and the method of cutting, but may
include ozone, oxides of nitrogen, hexavalent
chromium, hydrogen, and other substances if such
are contained in or released by the material being cut.

Caution should be taken to minimize exposure to
fumes produced by any industrial process. Depending
upon the chemical composition and concentration of
the fumes (as well as other factors, such as
ventilation), there may be a risk of physical iliness,
such as birth defects or cancer.

It is the responsibility of the equipment and site owner
to test the air quality in the area where the equipment
is used and to ensure that the air quality in the
workplace meets all local and national standards

and regulations.

TOXIC FUMES CAN CAUSE INJURY OR DEATH

The air quality level in any relevant workplace
depends on site-specific variables such as:
+ Table design (wet, dry, underwater).

+ Material composition, surface finish, and
composition of coatings.

» Volume of material removed.

+ Duration of cutting or gouging.

- Size, air volume, ventilation and filtration of the
work area.

+ Personal protective equipment.

+ Number of welding and cutting systems in
operation.

+ Other site processes that may produce fumes.

If the workplace must conform to national or local
regulations, only monitoring or testing done at the site
can determine whether the site is above or below
allowable levels.

To reduce the risk of exposure to fumes:

+ Remove all coatings and solvents from the metal
before cutting.

+ Use local exhaust ventilation to remove fumes from
the air.

+ Do not inhale fumes. Wear an air-supplied
respirator when cutting any metal coated with,
containing, or suspected to contain toxic elements.

+ Assure that those using welding or cutting
equipment, as well as air-supplied respiration
devices, are qualified and trained in the proper use
of such equipment.

+ Never cut containers with potentially toxic materials
inside. Empty and properly clean the container first.

+ Monitor or test the air quality at the site as needed.

+ Consult with a local expert to implement a site plan
to ensure safe air quality.
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Instant-On Torches
Plasma arc comes on immediately when the torch
switch is activated.

A PLASMA ARC CAN CAUSE INJURY AND BURNS

The plasma arc will cut quickly through gloves and
skin.

+ Keep away from the torch tip.

+ Do not hold metal near the cutting path.

* Never point the torch toward yourself or others.

L

Eye Protection Plasma arc rays produce intense
visible and invisible (ultraviolet and infrared) rays that
can burn eyes and skin.

+ Use eye protection in accordance with applicable
national or local codes.

+ Wear eye protection (safety glasses or goggles with
side shields, and a welding helmet) with appropriate
lens shading to protect your eyes from the arc’s
ultraviolet and infrared rays.

Lens Shade
Arc Current AWS (USA) ISO 4850
Upto 100 A No. 8 No. 11
100-200 A No. 10 No. 11-12
200-400 A No. 12 No. 13
Over 400 A No. 14 No. 14

O

ARC RAYS CAN BURN EYES AND SKIN

Skin Protection Wear protective clothing to protect

against burns caused by ultraviolet light, sparks and

hot metal.

+ Gauntlet gloves, safety shoes and hat.

+ Flame-retardant clothing to cover all exposed areas.

+ Cuffless trousers to prevent entry of sparks and
slag.

+ Remove any combustibles, such as a butane lighter
or matches, from your pockets before cutting.

Cutting Area Prepare the cutting area to reduce

reflection and transmission of ultraviolet light:

+ Paint walls and other surfaces with dark colors to
reduce reflection.

+ Use protective screens or barriers to protect others
from flash and glare.

+ Warn others not to watch the arc. Use placards or
signs.

GROUNDING SAFETY

Work Cable Attach the work cable securely to the
workpiece or the work table with good metal-to-metal
contact. Do not connect it to the piece that will fall
away when the cut is complete.

Work Table Connect the work table to an earth
ground, in accordance with appropriate national or
local electrical codes.

Input Power

+ Be sure to connect the power cord ground wire to
the ground in the disconnect box.

+ If installation of the plasma system involves
connecting the power cord to the power supply, be
sure to connect the power cord ground wire
properly.

+ Place the power cord's ground wire on the stud first,
then place any other ground wires on top of the
power cord ground. Fasten the retaining nut tightly.

+ Tighten all electrical connections to avoid excessive
heating.
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COMPRESSED GAS EQUIPMENT SAFETY

* Never lubricate cylinder valves or regulators with oil
or grease.

+ Use only correct gas cylinders, regulators, hoses
and fittings designed for the specific application.

+ Maintain all compressed gas equipment and
associated parts in good condition.

+ Label and color-code all gas hoses to identify the
type of gas in each hose. Consult applicable
national or local codes.

GAS CYLINDERS CAN
EXPLODE IF DAMAGED

Gas cylinders contain gas under high pressure. If
damaged, a cylinder can explode.

Handle and use compressed gas cylinders in
accordance with applicable national or local codes.
Never use a cylinder that is not upright and secured
in place.

Keep the protective cap in place over valve except
when the cylinder is in use or connected for use.
Never allow electrical contact between the plasma
arc and a cylinder.

Never expose cylinders to excessive heat, sparks,
slag or open flame.

Never use a hammer, wrench or other tool to open
a stuck cylinder valve.

NOISE CAN DAMAGE HEARING

Prolonged exposure to noise from cutting or gouging

can damage hearing.

+ Use approved ear protection when using plasma
system.

+ Warn others nearby about the noise hazard.

A PLASMA ARC CAN
3 DAMAGE FROZEN PIPES

Frozen pipes may be damaged or can burst if you
attempt to thaw them with a plasma torch.

‘ PACEMAKER AND HEARING
AID OPERATION

—_ -

Pacemaker and hearing aid operation can be affected
by magnetic fields from high currents.

Pacemaker and hearing aid wearers should consult a
doctor before going near any plasma arc cutting and
gouging operations.

To reduce magnetic field hazards:

Keep both the work cable and the torch lead to one
side, away from your body.

Route the torch leads as close as possible to the
work cable.

Do not wrap or drape the torch lead or work cable
around your body.

Keep as far away from the power supply as
possible.

ADDITIONAL SAFETY INFORMATION

1. ANSI Standard Z49.1, Safety in Welding and Cutting, American
Welding Society, 550 LeJeune Road
P.O. Box 351020, Miami, FL 33135

2. ANSI Standard Z49.2, Fire Prevention in the Use of Cutting and
Welding Processes, American National Standards Institute
1430 Broadway, New York, NY 10018

3. ANSI Standard Z87.1, Safe Practices for Occupation and
Educational Eye and Face Protection, American National
Standards Institute, 1430 Broadway, New York, NY 10018

4. AWS F4.1, Recommended Safe Practices for the Preparation for
Welding and Cutting of Containers and Piping That Have Held
Hazardous Substances, American Welding Society
550 LeJeune Road, P.O. Box 351040, Miami, FL 33135

9.

. AWS F5.2, Recommended Safe Practices for Plasma Arc

Cutting, American Welding Society
550 LeJeune Road, P.O. Box 351040, Miami, FL 33135

. CGA Pamphlet P-1, Safe Handling of Compressed Gases in

Cylinders, Compressed Gas Association
1235 Jefferson Davis Highway, Arlington, VA 22202

. CSA Standard W117.2, Code for Safety in Welding and Cutting,

Canadian Standards Association Standard Sales
178 Rexdale Boulevard, Rexdale, Ontario MOW 1R3, Canada

. NFPA Standard 51B, Cutting and Welding Processes, National

Fire Protection Association

470 Atlantic Avenue, Boston, MA 02210

NFPA Standard 70-1978, National Electrical Code, National Fire
Protection Association, 470 Atlantic Avenue, Boston, MA 02210

10. OSHA, Safety and Health Standards, 29FR 1910

U.S. Government Printing Office, Washington, D.C. 20402
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WARNING LABEL
This warning label is affixed to some power supplies. It is
important that the operator and maintenance technician

understand the intent of these warning symbols as described.

The numbered text corresponds to the numbered boxes on
the label.
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2.1
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3.2

3.3
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4.2

4.3

5.1

Cutting sparks can cause explosion or fire.
Keep flammables away from cutting.

Keep a fire extinguisher nearby, and have
a watchperson ready to use it.

Do not cut on any closed containers.

The plasma arc can cause injury and
burns.

Turn off power before disassembling torch.
Do not hold the material near cutting path.
Wear complete body protection.

Electric shock from torch or wiring can Kill.
Protect yourself from electric shock.

Wear insulating gloves. Do not wear wet or
damaged gloves.

Insulate yourself from work and ground.

Disconnect input plug or power before
working on machine.

Breathing cutting fumes can be hazardous
to your health.

Keep your head out of the fumes.

Use forced ventilation or local exhaust to
remove the fumes.

Use ventilating fan to remove the fumes.
Arc rays can burn eyes and injure skin.
Wear hat and safety glasses. Use ear
protection and button shirt collar. Use
welding helmet with correct shade of filter.

Wear complete body protection.

Become trained and read the instructions
before working on the machine or cutting.

Do not remove or paint over (cover)
warning labels.
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Overview

The following sections highlight the features of the Hypertherm Automation CNC and version
8.0 of the Phoenix® software.

CutPro Wizard

The CutPro™ wizard is an interactive tool that simplifies the steps of cutting a part. The CutPro
wizard helps you:

e Load a part program

e Select a cut process

e Align a plate and adjust for skew

e Set scrap clearance

e Select cut mode

e Start the cut directly from the wizard or by pressing the green Start button on the console

The wizard opens automatically from the Main screen after 10 seconds. Automatic activation
can be disabled on the Special password setup screen. However, the wizard is always
accessible by pressing the CutPro Wizard soft key on the Main screen.

Align Wizard

The Align™ wizard is an interactive tool that guides you through the process of aligning a plate
and adjusting for a skewed plate. This wizard can be accessed from the CutPro Wizard or from
the Align screen.

Remote Help

The Remote Help™ facility is an easy-to-use and reliable means of remotely connecting the
Hypertherm Automation CNC to up to 15 users for:

e Observing an operator at the machine

e Reviewing settings and software configurations

e Transferring setup files, part programs, software updates, etc.
e Performing HPR diagnostics

e Training users

ShapeWizard

The ShapeWizard® tool allows you to graphically create simple part programs and store them
on the internal hard disk present in the control.

Teach/Trace
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If your system is configured with a tracing head, you can use the control to digitize almost any
pattern, store it on the internal hard disk, and further customize the program with ShapeWizard.
The control has both smart-arc and smart-line translators to provide you with optimum program
resolution.

Shape Libraries

Graphically select the desired shape from the parts library. Then you simply add the dimensions
you want, and the scaled part, with your entered dimensions, will be displayed. There is even a
Help Icon to step you through the data entry.

Program Upload and Download

Communication is an integral part of today’s fabricating shop. All part programs that have
been entered in the control can be uploaded to a remote computer or file server with an
integrated RS-232C/ RS-422 communications link. CAD generated programs can be
downloaded at baud rates of up to 115K baud and visually previewed on the color LCD display.
Visual representation of part programs, along with full alpha-numeric file name support, gives
you the flexibility to manage your data as you see fit. Use of the optional Network Card allows
us to bring the latest in communication technology for increased speed and productivity to your
shape cutting controller. Additionally, built-in Control monitoring features allow current
operational status to be displayed at the host Link screen.

SoftMotion

SoftMotion is a proprietary data buffer and interrupt structure that allows the control to generate
all of its motion control algorithms from the main Pentium® Processor. This architecture allows
SoftMotion to tightly couple the motion control and I/O logic to the operator interface.

Cutting Options

Flexibility in your cutting operation is the key to success. The control comes standard with the
following cutting functions to help you optimize material and plate usage. These functions
work on any program. After selecting one of these functions, the new part will be graphically
displayed.

Mirror function
The mirror function can be used to create a mirror image of the part along either the X or Y-

axis.

Rotate function
The rotate function can be used to rotate the current part.

Scale function
The scale function can be used to increase or decrease the current part by a programmed ratio.

Repeat function

10
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The repeat function duplicates the part shape in either a straight, staggered or nested grid
patterns.

Programming Features

e English and metric operation for worldwide use. Each axis can have its own encoder-to-
unit edge rate.

e Dynamic kerf compensation with programmable kerf value.

e Automatic corner and plate alignment with programmable scrap clearance.

e Shape Repeat with three grid patterns (straight, stagger, and nested) allows fast cutting of
multiple pieces.

e Part mirroring in both X and Y axes.

e Part rotation.

e Scaling allows quick part resizing to original size.

e Virtually no limit to the number of program names or work file folders that can be stored on
the internal hard disk drive.

e Punch or powder marker control with twelve programmable offsets.

e Choice of industry-standard EIA RS-274D or ISO 6582 ESSI part programming languages.

Manual Data Input (MDI)
e Full screen ASCII text editor.

e Allows writing, editing, and graphical review of part programs at the machine.

Communications Link
e Preview Mode allows machine operator to graphically review and select programs for

download.

e Download part programs from CAD system, remote host computer, or other storage device
via built-in RS-232C/ RS-422 port.

e (Can accept EIA RS-274D or ESSI part programs.

e Baud Rates of up to 115K Baud. Communication baud rates of 230K are obtainable using
the communication link software provided with the control.

e Optional network card for connecting directly to a PC Network for part file allocation.

Graphical program display

e Visually display any part program.

¢ Display of real-time position and I/O information.
e Display of actual cut path while cutting.

Built-in Parametric Shape Library
e Contains 68 commonly used shapes.

e Simple Graphical prompts for entering all part dimensions.

11
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Teach/Trace

Smart-arc and Smart-Line algorithms for optimum program size and contouring
smoothness.

Converts your existing optical tracer templates to EIA RS-274D programs, and stored on
the internal hard disk drive.

Automatic part closure detection.

Allows multiple pierce points, lead-ins, lead-outs, and rapid traverse segments.

Upload taught part programs to CAD system, remote host computer, or other storage
device.

Requires a separate optical tracer control system.

Performance Features

Digital servo positioning control for any cutting machine. An optional SERCOS Interface
allows expansion of motion axes and distributed 1/O.

Control dynamic accuracy of 0.002 inch (0.051 mm) with 1000 edge/inch encoders.
Programmable cut speeds up to 3000 IPM (76,200 mmpm).

Variable segment length look-ahead for optimum contouring performance.

Automatic corner slowdown and torch height disable for clean, sharp corners.

Speed Increase/Decrease buttons for optimizing machine cut speed.

Automatic Plate and Corner Alignment corrects for skewed plates.

Complete cut-loss recovery with backup and forward along path, off-path re-pierce and
return-to-path, and move pattern functions.

Rip Mode for straight-line cutting. Jog control cutting.

Punch, powder or Plasma marker capability.

Manual jog control with position read-out for positioning torches.

Nester™ and optional HyperNest” — CNC Automatic Nesting features for increased
productivity and increased plate utilization.

Automated Torch Spacing feature to position torch station spacing automatically through
the part program for standard and mirrored multi-torch cutting.

Rush Job Interrupt and Automated Power Loss Recovery features.

Installation and Setup Features

Selectable axis orientation for compatibility with all cutting machines.

Built in oxy-fuel interface with programmable pre-heat time, ignition, and creep speed.
Built in plasma interface with programmable purge time, ignition time, arc-off delay time,
and arc-transferred feedback.

Built in Laser interface with programmable shutter time, power ramp time and pierce time.
Built in Water Jet interface with programmable abrasive output and pierce time.

12
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Programmable servo gains, speeds, Watch Window, machine parameters, and com-
munication parameters for flexible application.

Interfaces easily to most optical tracing systems for integrated control.

Complete built-in diagnostics for checkout and test.

Hardware Specifications

15” TFT Touch Screen with 1024 x 768 resolution.

>60Gbyte hard disk

>1.3 GHz Processor.

512 Mbytes of RAM.

Up to 96 lines of interface signals for cutting and motion logic (gas control, tracing system,
markers, homing, etc.) depending on I/O configuration. An optional SERCOS Interface™
allows expansion of I/O configuration.

Industrial grade enclosure and keypad designed to minimize RFI/EMI interference.

Surface mount printed circuit board technology.

Two axes optically isolated +10VDC drive outputs and incremental encoder inputs which
are expandable to 6 axes of motion. Up to twelve axes of motion and 1024 I/O available
with optional SERCOS Interface. Optional axes available for dual gantry, dual transverse,
contoured bevel head, two rotate, two tilt angle and eight Sensor™ THC applications..
+5VDC single ended or differential encoder inputs.

Optically isolated serial ports with programmable baud rates to 115 K baud.
Communication baud rates of 230K are obtainable using the communication link software
provided with the control. Optional Network Card for connecting directly to a PC Network.
Universal power input (100-240 VAC; 47-63Hz). Individual models may vary. Refer to
machine interface information for details.

Operating environment: 0 to 50°C (32 to 122°F); 95% relative humidity (non-condensing).
An optional Chiller for Mariner style controls is available.

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/O configuration for available features and product
information. The specific configuration is determined by the Model Number, as shown below:

13
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HDE-DRER-000E-00

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
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 &
Auxiliary Supply with

Backup Hard Drive

0 = None
+5, +/-12 & +24 vdc 1 = Installed
Pointing Device Processor
0=None 0 =166 MHz
1 = Industrial Mouse e 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=1.3GHzM
4 =12.1" Active Matrix TFT

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
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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)

i _
@ [

ICON Legend

Emergency Stop

Start

Stop

Forward and Backward on Path
Torch Up / Down

Manual

Pk Q0@

Speed Pot (Manual Feedrate)

Front Panel Keypad (Voyager Il model)
The yellow key labeled with a question mark (?) is for online 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 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 in the center of the keypad are for program start and stop.
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The two keys to the right of the yellow help key are for Forward on Path and Backup on Path
while in the Pause screen.

CANCEL

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.

CANCEL

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

When the alternate soft key is displayed, the
purple shift can also be used to view additional
soft keys.

These keys activate jogging using the arrow keys when in the manual
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).

The Prev/Next buttons are used to move through the field boxes, Page
Up/Down is used to scroll and the arrow keys are used to select items
in a dialog box.
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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.
Back 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
YW 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.

PC Keyboard Layout

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

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.
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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 ‘
H Files ‘ Cut Chart ‘ H Part Options ‘ H Cut ‘
Load from Disk ‘ Change Consumable‘ Repeat ‘ |{Pause ‘
H Manual Options ‘ Align ‘ |{Change Consumable ‘
Save Log to Disk ‘ Manual ‘ Manual Options ‘ Manual Options ‘

Download from Host
Upload to Host

Manual Options

Home Axes

{Setups ‘
H Cut Types ‘ H Diagnostics ‘ H Password 1 ‘ Cutting ‘

{ Oxy Fuel ‘ {Control Information ‘ { Machine Watch ‘
|{Timing Diagram ‘ { 1/0 ‘ {Speeds Password 3 ‘

{ Plasma Analog Inputs ‘ {Sercos |{System Tools ‘

|
|
Inputs ‘ { Link ‘ |{Station Configuration ‘
Timing Diagram ‘ Outputs ‘ {I/O ‘ Password 2 ‘
|
|

{ Timing Diagram ‘ { Oscilloscope ‘ {Axes { Backup Hard Drive
{ Cut Chart ‘ { Serial Port ‘ {Transverse {Scan Hard Disk
{ Marker ‘ { Drives and Motors ‘ { Rail {Defrag Hard Disk
|

|
|
|
|
|
|

|
|
{Timing Diagram ‘ { Plasma System { Dual Gantry ‘ {Format Floppy Disk
{ Cut Chart ‘ Inputs ‘ { CBH ‘ { Network Tools
-@ Outputs ‘ {Tilt ‘ { Remote Assistant
{Timing Diagram ‘ Supply Information ‘ { Rotate ‘

Cut Chart THC
Process Monitoring

{Shape Manager ‘

Shape Library ‘ H Nester ‘ H Shape Wizard ‘

Simple Shape Nester Setups ‘ H Part Options ‘ Teach Trace ‘
View Text ‘ Load from Disk ‘ Repeat ‘ HyperCAD ‘
Part Options ‘ Download from Host ‘ Align ‘ HyperNest ‘

Align ‘ Simple Shape ‘

Manual Options
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Key and Menu Functions

The following is a short form description of all menu functions in the control. This is only a
brief description of each function. Please consult the subsequent manual sections for more
complete information on operational usage of specific keys. Note: Screens and features will
vary depending on interface selection of Beginner, Intermediate or Advanced. For
convenience, information provided here is in Advanced Mode showing all options.

Screen Navigation
The eight keys located directly at the bottom of the display act as programmable soft keys. Soft

keys allow many different functions to be included without an excessive number of separate
keys. It also provides complete flexibility for future software features and enhancements.

@ Off - Cut/Mark Sense

@ Off - Torch Height Disable
@ Off - Hold Ignition

@ Off - Cut Control

@ Off - THC Locked On

@ Off - THC Tracking Voltage
@ Off - THC Disabled

@ Off - THC Kerf Detected

The touch screen software interface allows direct key input on the screen through the use of
check boxes, radio boxes, dropdown lists and data input.
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Dropdown List
Press the arrow in the dropdown list to view options.

M Marker Offset 1

Radio Buttons
Press the round button to select the corresponding option.

Check Box
Press the square box to enable the corresponding option.

Data Input
Data input boxes automatically displays a numeric or alphanumeric keypad depending on data

type. Double click on the field to enter data.

Alpha Numeric Keypad

oLl 7 o] o] o] | - s
3
7K T
P 1 T T
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Numeric Keypad
I

( ] Backspace

o] . +

New | 180

old | 180
Q—~le -9 -|

Help Screen

@ Help

This controller is equipped with an easy to follow help screen function. To access the internal
help screens press the Help soft key. Help information for the screen currently being accessed
will be displayed. Pressing the OK soft key will exit the help screens and return you to the last
control screen accessed.
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Automation

= 1] Password Setups
=& Phosnix Link

“H Sensor THC

=1 Command THG

- ation Ovenaew
=& ASCHCodes
[ HYPERTHERM SHAPE CUTTING CONTROL
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Show Bookmarks
Press the Show Bookmarks soft key on the Help screen to view the list of Help topics. Click on

a topic for additional information.

Main Screen

This is the top screen and the first available screen at power up.

@ Off - Cut/Mark Sense

@ Off - Torch Height Disable
@ Off - Hold Ignition

@ Off - Cut Control

@ Off - THC Locked On

@ Off - THC Tracking Voltage
@ Off - THC Disabled

@ Off - THC Kerf Detected

Preview Window
This window displays the current part in memory with the overall dimensions for that part.

Watch Window
This is the right part of the screen where such things as the speedometer, positions, cut mode

and time are displayed. This part of the screen is configurable through the setups. Up to 10
different Watch Windows are available for viewing during use.

Shape Manager
This soft key takes you to the Shape Manager screen where you can load a simple shape, edit a

part using the text editor or shape wizard or teach trace a part.

Files
This soft key takes you to the Files screen where you can load, save, download or upload part

files.
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Part Options
This soft key takes you to the Part Options screen where the current part can be scaled, rotated,

mirrored and/or repeated.

Setups
This soft key takes you to the setup screens.

View Part/View Sheet
View Part allows the viewing of the entire current part in the Preview Window.

View Sheet allows the viewing of a part as it would appear on the plate. After pressing the
View Sheet soft key, the display window zooms out to show the part in relationship to the
entire plate.

Zoom +/- soft keys are available to change zoom level.

@ Off - Cut/Mark Sense

@ Off - Torch Height Disable
@ Off - Hold Ignition

@ Off - Cut Control

@ Off - THC Locked On

@ Off - THC Tracking Voltage
@ Off - THC Disabled

@ Off - THC Kerf Detected

After zooming out, the display can be zoomed in again by pressing the + key, which causes
horizontal and vertical scroll bars to be displayed. Pressing the - key will zoom back out.
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While the scroll bars are displayed and the control is not cutting, the view of the plate can be
shifted horizontally and vertically by pressing and moving the scroll bar or by holding down a
shift key and pressing the arrow keys on the keypad. While the control is cutting, the view will
automatically be shifted as the cut path reaches one of the edges of the view. This mode is
useful in normal cutting to closely follow the cut-path while in zoom.

View Sheet is more useful when proper Plate Size values have been entered in Cutting Setups.

Change Cut Mode
Allows selection of trial, oxy fuel, plasma, water jet and laser cutting modes, depending on the

setup configuration.

Change Consumable
This soft key takes you to the Change Consumable screen.

Zero Positions
This soft key zeros the current positions on the Transverse and Rail axes as well as the Dual

Gantry axis if used.

25



Overview

Shape Manager Screen
The Shape Manager screen is used to retrieve a part from the Shape Library and edit part files
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Shape Library
Displays the built-in library of 68 simple shapes.

Text Editor
Displays the full-screen ASCII text editor. The current part in memory is loaded, allowing

direct editing of the selected part program.

Shape Wizard
Displays the ShapeWizard® a graphical editor window. ShapeWizard allows direct editing of

the selected part program using an easy to use graphical interface to view changes as they are
made.

Teach Trace
Enters the trace-teach menu, where with an optional tracing system, you can digitize a template.
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Nester
Nester is a proprietary part nesting program which allows the operator to manually group or

nest selected parts together as one part program to conserve raw materials and maximize
machine utilization.

An optional Automatic Nesting feature is available as an add-on item to Nester. This true
shape, single station, automatic nesting package allows quick and simple nesting of profiles on
to selected material sizes. This feature is offered as a limited use trial version. Please contact
your control vendor for information on adding this feature.

HyperCAD
The optional HyperCAD® feature is an easy to use 2D drawing application specifically

designed for shape cutting. The software’s powerful CAD utilities let users import DXF and
CNC files or draw from scratch. Files can be converted to graphical parts for editing and
saving or go directly to cutting.

HyperNEST
The optional HyperNEST feature is a full featured, automatic true shape application designed to

allow quick and simple nesting of profiles onto standard material sizes. With its advanced
Graphical User Interface, HyperNEST greatly improves the output of any shape cutting
operation.

Evaluation Timer
Trail version software will prompt the user with a notification of the number of “uses” left at

each launch. To enable unlimited use, a password would be provided by the control vendor.

To launch the trial software, select the Evaluation Version.

HyperCAD

B Use of this software will expire after 25 uses. Please contact
your control supplier for a password to allow permanent use
of this software.

Hardware Key | 2E0B114F-0100-0000

Password I |

i, Evaluation
u OK gy @ Cancel
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Files

From the Files screen the user may load or save parts on the control or an external location.

ShapsLibrary B2

BevelCornerSlantRect
BoltHoleCircle
BoltHoleFlange

Circle

CirclelnCross
CirclelnSlantRect
ConcaveRect
ConvexCirclelnRect

CircleInCross

Load from Disk
Allows programs to be loaded from the internal disk drives, USB memory stick or external

mapped drives (network option) into working memory.

Save to Disk
Allows the current program in memory to be saved to the internal disk drives or external

mapped drives (network option). This also accesses the Save Key Logging File screen.

Download from Host
Allows programs to be downloaded from a host computer to the internal disk drives over the

selected RS-232C/ RS-422 serial port.

Upload to Host
Allows programs from the internal disk drives to be uploaded to a host computer via the

selected RS-232C/RS-422 serial port.

Resume Last Part
The Resume Last Part soft key will be visible when the Rush Job Interrupt or Automated Power

Loss Recovery feature is in use. These features allow the user to pause the current part program
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and retain the part and current position information. This then allows the user to load and
execute another part program and return to the original part using the Resume Last Part soft
key.

Note: Controllers with SERCOS interface will save position information every minute to the
hard drive. Some motion on path may be required for power or position loss recovery.

Show Certain Files
This soft key allows the operator to show only certain files from the selected directory. Both

the asterisk and question mark may be used in defining the files to show.

Keypad operation: The asterisk is generated by holding down the left shift key and pressing the
backspace key. The question mark is generated by holding down the right shift key and
pressing the backspace key.

Show All Files
This soft key allows the operator to undo the Show Certain Files from above.

Note: An optional Network Card for connecting directly to a PC Network for part file
allocation is available.

Setups Screen

The Setups Screen is used to configure the control.

Cutting
Allows programming of the different cutting parameters and dwell times.

Process
Enters the cut type menu, which allows editing of gas control sequencing variables for oxy-fuel

and plasma cutting.

Disable Control
Pressing the Disable Control soft key disables the motion command from the control to the

drive system. While disabled, I/O points and encoder feedback are still active.

Watch
Allows programming of the user definable Watch Window.

Password
Enter a password to get to the supervisor password protected setup menu.

Diagnostics
Opens the diagnostics menu.

Change to Metric Units/English Units
Changes all parameters over to metric units or English units.
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Change Consumable

The Change Consumable Screen is used to track and record consumable life in a database. If
the New Torch Tip or New Electrode soft key is pressed every time a torch tip or electrode is
changed, the last information for the corresponding consumable will be added to a database.
This database will show the date a consumable was changed and how long it lasted in minutes,
pierces, inches / mm of travel and Arc Errors. Torch Tip and Electrode data can be recorded for
up to twelve Oxy torches and up to eight plasma torches. A special feature allows the user to
add an additional wear factor (in minutes) to compensate the database for the additional wear
during piercing. Additionally, a Change Consumable Output will be activated when the
specified limit has been reached. This output may be tied to an indicator lamp or alarm to
prompt the operator to change the consumable.

Oy Fuel - Max Torch Tip Life Plasma - Max Nozzle Life Ptasma - Max Electrode Life ‘)j Felo
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QM‘W@—-& Q o
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Pl h N - = Lpcudd Save
Terch To Moz Bectrada 4l e Options Cutsbase i] Datsbase «yg Omabase

New Torch Tip
This soft key tells the control that a new torch tip had been installed on the cutting machine.

New Nozzle
This soft key tells the control that a new nozzle had been installed on the cutting machine.

New Electrode
This soft key tells the control that a new electrode had been installed on the cutting machine.

Reset Database
This soft key is used to reset the database on the control to have no torch tip or electrode

information.

Setups
Press this key to access the control setups for adjustment of the cut process.

Upload Database
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This soft key is used to upload the current database to a host computer running our link.

Save Database
This soft key is used to save the current database to the Diskette or USB memory stick.
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Remote Help

Remote Help allows up to 15 computers or CNCs todmmected in a single internet
session, in which local touch screen, mouse, aghldagd control, as well as screens,
files, and chat information can be passed betwidrb anembers.

Remote Help insures system security by using areemnnection to the central
SharedView service. If firewall protections reguit, SharedView can also use secure
https. In addition, only screen data is sharedigsses cannot be transmitted during
sessions. However, if a session takes advantatle dfandouts feature to share files,
virus protection software should be installed e @NC.

Some applicationsfor Remote Help are:

* Observe an operator using the machine

* Review settings and setups

* Transmit setup files, part programs, software ugslattc.
* Perform HPR diagnostics

» Train operators on new features

* Use a chat window to discuss features or issues

System Requirementsfor Remote Help:

* Phoenix Version 6.00.6, 7.50.3, 8.00.0, or higher

e Microsoft SharedView on the user CNC and OEM PC
e Internet connection to the CNC at the end-user site

» Internet connection at OEM remote helper site

* Microsoft SharedView on the user CNC and OEM PC

Install Shared View

Toinstall SharedView on a CNC:

Press Remote Help.

Press Yes to indicate that you want Remote Help.

Press Yes to download SharedView.

On the Microsoft website, press the Shared Viewrdoad field.
Press Run on the Free Download popup window.

Press Run on the Internet Explorer Security Warpiogup.

Select Accept on the SharedView Service Agreemethipaess Next.
Remove all checks from the boxes on the Sharedgetup window and press
Install.

9. Press Finish after the setup is complete.

10. Close the Internet Explorer window after SharedViswmtalled.

ONOOAWNE
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Toinstall SharedView on a PC:

1. Enter the following URL in your browser’s Addressid:
http://www.sharedview.com

On the Microsoft website, press the Shared Viewrdoad field.

Press Run on the Free Download popup window.

Press Run on the Internet Explorer Security Warpiogup.

Select Accept on the SharedView Service Agreemethipaess Next.

Remove all checks from the boxes on the Sharedgetup window and press
Install.

Press Finish after the setup is complete.

Ok wWN

~

Use Remote Help

Before you launch Remote Help, send an email toghmte helper to request a Remote
Help session. Include the email address of atigpants.

To use Remote Help from the console or PC:

Step Operator Remote Helper

1 At the CNC, press the Remote Help
button on the Main screen.
At a PC, launch SharedView using

Windows.

2 Click or press Yes on the message
popup that asks if you need Remote
Help

3 Click or press Yes to use the on-screen

keyboard. This is helpful for users at a
CNC who have no keyboard.

4 Insert your Windows Live ID email and
password. Click Sign In.

Tip: Set up a few hotmail email
accounts to use with Remote Help.

5 Click on Start a new session.

6 Send the session name and the
password to all participants (up to 15).
Click Start.

7 Press or click Join a session.

8 Enter the session name and password

from the Remote Helper.
9 When the session is created, click or

press Join Now.

10 Click Share.

11 Click Share Entire Desktop to share the
CNC with the Remote Helper.
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Note: If a participant's CNC or PC

does not have the latest version of
SharedView, an upgrade message pops
up and the user can upgrade.

12 Click Request Control.

13 Click or press Allow on the message
popup.
Note: If the user clicks anywhere on
the screen after this step, the Remote
Helper loses control and must request it
again.

14 Click or press the message field at the top®SharedView screen to enter text
messages to other participants.

15 To share files, click or press on Handouts atttlaa download a handout.
Note: This is the only way a virus can be transmittedrdy a Remote Help
session. Install virus protection on the CNC ifiyman to transmit files using the
Handouts feature.

16 To end a session, click Close this
session.

Notes:

» The remote helper is not allowed to perform comnotion unless the control is in
forced simulation mode or is a demo version ofvgafe running on a desktop.
However, the remote helper can view motion thabistrolled by the user.

» If a user loses the on-screen keyboard:

1. Press Remote Help.
2. Press Yes to use the same session.
3. Press Yes to use the on-screen keyboard.
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Setups

On the Setup screen, you make the selections ¢batrdine how you are going to cut.

Cutting

If you press the Cutting soft key, you can adjbstparameters for the cut mode you
want to use. The available modes are:
e Trial (no cutting)

* Oxy-Fuel
* Plasma

e Laser

* Water jet

= Vet Gontro

E3 Marker Offset

: : de
Enabled - Optional Program Stop
Disabled - EIA | & J Codes Absolute
Enabled - EIA F-Code Override
Disabled - Speed +/- Affects F-Codes
Disabled - EIA Single Decimal Shift
Enabled - Process Select Override

Cut Mode
Specifies the current cut mode. Trial mode alltiwesoperator to dry-run the current part
program without cutting.
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Kerf

Specifies the amount of kerf that will be appliedhe current part program. Care should
be taken when selecting a kerf value as this paeaxman cause invalid geometries to be
generated. For example, adding a kerf of 0.5tam@ with a radius of 0.25”. After
entering a kerf value, the kerf compensated cut pah be viewed by pressing the Kerf
soft key under the Part Options menu.

Kerf Variable / Kerf Value

Creates a kerf variable table that assigns a artala Kerf value. Up to 200 variables
can be entered to create a reference table.

This kerf variable can be used within a part progta define the kerf value and as torch
parts wear, the kerf value changes. If the keride value is updated as the
consumable wears and changes, the new value wethlbed by the kerf variable
command with all programs loaded that use the bkia

The EIA-274D part code for left kerf variable it643 code.

Example: _G43P1 X0.06

T A

Kerf Variable Setting

Kerf Variable
A number from 1-200 can be used

Kerf Data
The selected kerf value

Trial/Cut Speed

Specifies the speed for the current cut mode. dbpseds are saved independently for
trialing and cutting. Both speeds are limitedite maximum machine speed. Cut and
trial speeds can be executed at the embedded Fspeee within a part program.

Marker 1 / Marker 2 Speed

Specifies the speed for the selected marker. T$@seds are saved independently for
each marker and are executed through the markiesetection within a part program.
Marker 1 is activated by EIA RS-274D M09 and M10an ESSI 9 and 10. Marker 2 is
activated by EIA RS-274D M013 and M14, or an ESThahd 14.

Plate Size
Specifies the dimensions of the current plate.s Tnension is used when loading a part
to determine if it will fit on the plate. It issd used for viewing the part in screen view.

Vent Controls 1-50

Enter values for up to fifty programmable zonesftone extraction damper control.
Based on the machine position, the vent contrgduistto activate dampers at the
selected zone for increased performance.
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Marker Offsets 1 - 12
Enter values for up to twelve programmable markisets. The machine is offset by this
amount at maximum speed when the appropriate madkhy is detected.

Dwell Time

Specifies the amount of dwell (delay) that is its@iinto the current part program when
an appropriate RS-274D program block is reachdds fime can be overridden in the
part program. For example, in EIA programming & G3 causes a three second dwell
to be inserted at the current program block. A @@ no X-code inserts a dwell with
the current Dwell Time parameter.

Arc Radial Error

Specifies the arc error tolerance to be used whenking the current segment for
dimensional accuracy. All ESSI or EIA programs @venprised of lines, arcs, and
circles. Arc Radial Error is used to make sure tha starting and ending radial vectors
are within tolerance to describe a valid geometry.

Dwell Override
When this parameter is enabled, embedded dwell>G@tue codes in an RS-274D
program override the operator-entered dwell time.

Optional Program Stop
Allows overriding of the optional program stop cdd8l in the current part program. If
enabled, an MO1 code operates identically to MD@iskbled, the MO1 code is ignored.

EIA1 & J Codes

Selects absolute or incremental RS-274D programmiode. In incremental mode, all
offsets for X, Y, I and J are relative to the catrblock. In absolute mode, all offsets for
X, Y, land J are relative to an absolute refergmmat unless they are changed by using
a G92 (set axis presets) program code.

EIA F-Code Override
When this parameter is enabled, embedded F-codesRE-274D program override any
operator-entered cut speed.

Speed +/- Affects F-Codes
When this parameter is enabled, the control apgliespeed increase/decrease
percentage to all embedded F-codes that are ereredrin the part program.

EIA Decimal Shift

Some programming styles are structured so thadebemal point in the EIA positioning
affecting part sizing is assumed. The EIA decistadt parameter allows the operator to
select the location of the decimal point when tiainsgy parts by selecting normal or
single for the correct translation. The selecg8bould be set to Normal unless your part
programs have only a single digit to the righthad decimal point.
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Process Select Override
When enabled, this feature allows the part prog@override the process select input.

Station Select Override
When enabled, this feature allows the part prog@override the currently selected
station select input.

Auto Torch Spacing Override
When enabled, this feature allows the part progm@override the manually selected
torch spacing inputs.

G97 Loop Count Prompt

When enabled, this feature will post a messag&esd¢reen to enter the number of loops
or repeats to be selected when an EIA G97 codeoutith “T” value is encountered in the
part program.

ESAB Multi Torch Support
When enabled, this feature allows ESAB style ES®i programs to map codes to
specific station selects.

Mapped

ESSI Code EIA Code Description

7 M37 T1 Select station 1

8 M38 T1 Deselect station 1
13 M37 T2 Select station 2
14 M37 T2 Deselect station 2
15 M37 T3 Select station 3
16 M38 T3 Deselect station 3

Force G40 Kerf Disable

In a part program, kerf is enabled and disabledguBilA G41/ G42 and G40 codes.
Standard operation is to disable kerf at the cuéwén if the G40 kerf disable is not in a
program. With this parameter, you can turn off‘fleeced” G40 kerf disable if no G40
is used in the program by disabling the parameter.

G40 Used in Simple Shapes

This parameter is used with the Force Kerf Disglaleameter to allow the G40 code that
is normally inserted in to a simple shape fromghape library to be omitted by disabling
the parameter.

Auto Start after APA
This parameter is used with the Automatic Platginent feature to allow cutting to
begin automatically after completion of the autamptate alignment.

EIA Code 2 Decimal Shift

Some programming styles are structured so thadébinal point in the EIA positioning
affecting part sizing is assumed. The EIA Codee2ibal Shift parameter allows the
operator to select the location of the decimal painen translating parts by selecting
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normal or single for correct translation. The sgte should be set to Normal unless
your part programs require two decimal shift to ttigét of the decimal point.

M17, M18 Used as Cut Codes
This allows the EIA-274D M17 and M18 codes to bedufor cut on and off commands
when enabled.

M76 Rotary Shortest Path

When enabled, this disables tilt and rotate so#veaertravels for dual tilt-style bevellers
and allows the EIA-274D M76 Rotate go to Home comd select shortest path.
When disabled it allows motion by longest path wheming. This is advantageous for
some bevel head designs.

Stop on Single Arc Lost
If this setting is enabled, any cut sense inputighbost for longer than the arc off time
during the cut pauses the part program or nestaviflut Sense Lost message.

Show Traverse Segments
Allows traverse segment lines (displayed in yelléavbe turned OFF or ON during all
part preview displays.

Retain Skew Adjustment
Retains the last calculated plate skew for all sghent parts that are loaded. If disabled,
any new part that is loaded will remove any presigwealculated plate skew.

THC Voltage Offset

The THC Voltage Offset parameter is used to otisetindividual Sensor THC arc
voltages from the master set arc voltage. Thaalthe individual THCs to be adjusted
to compensate for consumable wear and obtain opticut quality.
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Reenable All Power Supplies
Press this soft key to re-enable any disabled HD4OHPR power supply with auto gas.
This key is enabled only if a power supply has bdisabled.
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Process

Your CNC comes standard with several styles oftfimitut process logic which allows
the cut process timing to be configured for optimpenformance. Selection will vary
due to control configuration.

Example:

In the Plasma Cut Type example provided abovepuarprocess timing adjustments
may be made to tune the process to the PlasmanSgsie material being cut for the
desired performance. Pressing the Timing Diagraitnkey or the space key on a
keyboard allows the user to view a graphical diagod the process logic

Additionally, each cut type has the ability to sawel load the process setups in a file on
the hard drive or to a floppy Diskette or USB meynstick. Pressing the ALT key
allows the Save Data and Load Data functions tavadable.
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Oxy Fuel

The system supports configurations with both thes8eOHC and other OHC lifters. In
such a mixed configuration, stations must be ddfsred using stations selects, auto/all
selects or manual selects. Although the systemvalboth types of OHC lifters, only
one type can be used at a time.

The CNC comes with the following built-in controlgic for Oxy Fuel cutting. When
oxy fuel is selected, the following parametersavailable to customize the logic for the
metal being cut. As these parameters are chattyetiming diagram below changes to
show the new timing parameters. This screen @téatunder the Cut Types soft key in
the Setups.

Note: Press the Start key twice to bypass all timerstkagin the cut.
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Press the Timing Diagram soft key to view the tigndiagram from setups.

Ignition Time
Specifies the length of time that the oxy fuel tgnis held on at each ignition of the
flame.

Low Preheat

For those cutting systems that are equipped witbva Preheat feature, this parameter
allows the operator to input a timing delay to et the Low Preheat output prior to the
High Preheat.

High Preheat

Specifies the length of time to wait at each pigrosition for preheating the piece prior
to piercing. During the run-time, the operator nugg the SET, EXTEND, or RELEASE
soft keys to customize the preheat length for tméiqular metal being cut.

Pierce Time

Specifies the amount of delay after the cuttingigdsrned on before lowering the torch
to the cut position.
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Moving Pierce Time
The Moving Pierce Time parameter specifies the arhofitime that the Pierce Output
remains on while piercing with motion.

Creep Time

Specifies the amount of time after piercing the gzat the torch travels at creep speed.
Creep Speed is determined by a setup parametes peeds setup screen and is a
percentage of the programmed cut speed. Afte€Cteep Time is completed, the control
accelerates to full cut speed. This parameteelisfll in allowing the operator to bring
the cutting surface up to temperature and complig@ierce the metal before cutting at
full speed.

Note: Depending on the performance of the plasma sysiareep time may be
required to allow for ramp up of the cut voltageeat pierce.

Primary Torch Up Time

Specifies the amount of time used for torch liteatompleting each cut. This is
normally used to provide torch head clearance athdn the torch to its predefined rest
position.

Primary Torch Down Time

Specifies the amount of time used to lower theh@tcthe beginning of each new cut.
This is usually longer than the Pierce Torch Downd as it involves lowering the torch
from its predefined rest position.

Pierce Torch Up Time
Specifies the amount of time used for torch liftidg piercing. This parameter is used to
provide distance between the torch tip and metdihse for cutting.

Pierce Torch Down Time
Specifies the amount of time used for torch lowgduring piercing.

Cut Off Time
The Cut Off delay parameter species the amouning the cut on output will remain on
at the end of a cut.

Bleedoff Time
Specifies the amount of time that the cut torch paluse to purge the oxygen at the end
of a cut segment before traversing to the nexsegment.

Igniters

When “No” is selected, this feature will turn theeReat on between cut segments. This
is to keep the torch lit for those cutting systehet do not have automatic torch igniters.
For those cutting systems which have automatiditmeiters or that control the torch
gases outside of the control, set this parametéfas”. This tells the control not to turn
on the Preheat between cut segments.
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Preheat During Cut
Specifies whether the Preheat will be left on whiléting.

Staged Pierce
This unique feature works with selected outpufseidorm the pierce in a staged

progression of gas pressures.
To enable this setting, select one of the threean@ohd set the three staged pierce

values:

Ignition Time 0 sec

Low Preheat Time |73 sec
High Preheat Time |73 sec
Staged Pierce © Off & Mode 1 ¢ Mode 2 ¢ Mode 3
Staged Pierce Time 1 |72 sec
Staged Pierce Time 2 |72 Sec
Staged Pierce Time 3 |72| sec
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Controlling Oxy Fuel with Analog Outputs

You can select analog outputs on the I/O screeomtrol oxygen fuel pressures.

48



Setups

To select the analog signals that are used forexyglve pressure control:
1. On the Machine Setups password screen, pressQHhmutton.

- Cut/Mark Sense

- Dual Gantry Home
- Program Inhibit

- Inputd

- Inputd

[SpeeaPor 1 157 Instaledon [Avlog it 1 1]

- Fume Extraction Control = Preheat Fuel

- Torch Down i Cut Oxygen TBT 2
- lgnition g

- Torch Height Disable

- Hold Ignition

2. Select each control and assign an analog outpuit for
The controls are listed in groups. All items irclegroup should be selected and
matched with an analog output:
* Cut Oxygen
* Preheat Oxygen
* Preheat Fuel

e Cut Oxygen TBT 2
* Preheat Oxygen TBT 2
* Preheat Fuel TBT 2

* Cut Oxygen TBT 3
* Preheat Oxygen TBT 3
* Preheat Fuel TBT 3

* Preheat Oxygen TBPT
* Preheat Fuel TBPT
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3. When you finish selecting controls and assigningpots, press or click OK.
When you return to the Oxy Fuel screen, the parammébr the control you selected
are added to the screen.

4. Edit the values for the parameters to meet thesnekgour process.

Oxy Torch Pressures
Select the type of oxy fuel torch for the process.

Oxy Cut Pressure
Enter the pressure, in pounds per square incmeobxy fuel during cutting.

Oxy Ramp Up Time
Enter the time, in seconds, that the oxy fuel tdkagach cutting pressure.

Preheat Low Pressure
Enter the pressure, in pounds per square inclneabty fuel at low pressure during
preheat.

Preheat High Pressure
Enter the pressure, in pounds per square inclneabty fuel at high pressure during
preheat.

Preheat Pressure
Enter the preheat pressure, in pounds per squelefor the triple bevel head.

Preheat Ramp Up Time
Enter the number of seconds that the process takasve from low to high pressure
during preheat.

Preheat Ramp Down Time
Enter the number of second that the process take®ve from high to low pressure
during preheat.

Fuel Low Pressure

Enter the pressure, in pounds per square incleobxy fuel at low pressure during
cutting.

Fuel High Pressure

Enter the pressure, in pounds per square inclneobxy fuel at high pressure during
cutting.

Fuel Pressure
Enter the fuel pressure, in pounds per square fochhe triple bevel head.

Fuel Ramp Up Time
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Enter the number of seconds that the process takasve from low to high pressure
during cultting.

Fuel Ramp Down Time

Enter the number of second that the process take®ve from high to low pressure
during cultting.
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Plasma

The control comes with the following built in conlttogic for Plasma cutting. When
Plasma is selected, the following parameters améadle to customize the logic for the
particular metal being cut. As these parametezshanged, the timing diagram below
will change to show the new timing parameters.
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Press the Timing Diagram soft key to view the tigndhagram from setups.

Q -
Machine Motion | | [
Terch Up
Torch Down
Cut Gontrol || [
Torch Height Disable | [1 | [ 1
Ignition |
CutSense | | |
Timing Diagram
@ Cancel
@ =

11:03:28 AM
ﬁ‘i Save 3 Load
e Data o Data

1 Timing
Oy Fuel PFlazma 1 Plasma 2 Maricer-1 Maricer 2 Laser Water Jet Bkt

Purge Time
Specifies the time delay from torch ignition umtibtion is enabled if Arc On Feedback is
off. Purge Time should be set to zero if Arc Ondhesek is on.

Pierce Time

Specifies the time delay from when the torch congsléowering until motion is initiated
at Creep Speed. Used to allow the plasma torcbrpletely pierce the material before
moving.

Creep Time

Specifies the amount of time after piercing the gzat the torch travels at Creep Speed.
Creep Speed is determined by a setup parametes Speeds setup screen and is a
percentage of the programmed cut speed. AfteCteep Time is completed, the control
accelerates to full cut speed.

Cut Off Time

The Cut Off delay parameter species the amouning the cut on output will remain on

at the end of a cut. A negative Cut Off time upt@ second may be used to terminate
the cut output prior to the end of the cut segméhis is used to compensate for response
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delays of the cut gases that will maintain theazatand widen the cut path at the end of
the cut segment.

Full Torch Up Time

Specifies the length of time to raise the torcthatbeginning and end of each cut to
provide clearance over the cut pieces. If yowaisg an automatic height control
system, set Torch Up Time to zero.

Partial Torch Up Time

Specifies the length of time for a partial raiseha torch at the beginning and end of
each cut to provide clearance over the cut pietfggu are using an automatic height
control system, set Torch Up Time to zeiote: The Partial Raise parameter must be
enabled.

Torch Down Time
Specifies the length of time to lower the torclihat beginning of each cutting cycle. If
you are using an automatic height control syst&ih]erch Down Time to zero.

Arc Off Time

Specifies the amount of delay to allow prior toigading a lost cut signal. This can be
useful in helping to minimize nuisance trips wheaveling over previously cut paths in
complex nested parts.

Stop Time

Specifies the amount of time that X/Y motion widlyse at the end of a cut. This pause is
advantageous for allowing the torch to completalge and clear any cut irregularities
before continuing to the next cut segment.

Retract Delay

Retract Delay specifies the amount of time X/Y &ftdr motion will pause at the end of
a cut. This allows the cut process to finish befdting the torch and moving to the next
pierce.

Set Arc Current

The Set Arc Current feature allows the user tarsearc current at the plasma supply.
This feature uses the “Set Current BCD” output fittwe control to activate the BCD
inputs at the plasma supply. The Set Arc Curranameter is also available for the
HD4070 via the serial link. EIA RS-274D part prograode G59 Value Fvalue for
setting current is supported.

Corner Current Percent

The Corner Current Percent feature allows the aépeta select a reduced current setting
to be executed when cutting corners to improveqaatity. This value is a percentage of
the Set Current (above) and is active when therbieight Disable Output is on. The
Corner Current parameter is also available foHB&070 via the serial link.
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Retry On Transfer Fail
The Retry On Transfer Fail feature is used to $peélse number of times the control will
attempt to fire the torch in the event that thehdails to ignite.

Transfer Time
The Transfer Time parameter specifies the amoutitngf used to attempt ignition of the
torch. The ignition is confirmed by the Arc Semgput (Arc on Feedback) to the control.

Arc on Feedback

Specifies whether an arc-on (also called Plasmadaoent Sense, Arc Transferred)
signal from the plasma system to the control islugéth Arc On Feedback on, the
control waits for Cut Sense input to activate befioitiating machine motion.

Ignition

Enables use of the Ignition output for use in igigtthe plasma torch. If your plasma
system requires a separate ignition signal, tolggigion to ON. If not, leave Ignition
OFF.

Dual Grid/THC

The Dual Grid parameter enables use of the Torgght®isable output. This output is
used to disable an automatic torch height sensmdurce the plasma current in a
switchable current plasma system when machine gpdess than Plasma Hi/Lo Speed.

Dual Grid/THC Start

If Dual Grid is ON, the start mode can be configlie start (HI) or (LOW) at ignition
time. For switchable plasma systems, this usuaégms that in low mode the plasma
system will only deliver 50% of the maximum outpatver.

Partial Raise

Enabling the Partial Raise feature will executed taise at the end of the cut segment
within a nest for the time specified in the Partigl Time parameter. Full raise will be
executed at the end of the final cut segment.

Torch Down During Cut

Turning on the Torch Down During Cut feature fort®es torch down output to remain
on throughout the cut process. This is advantag@mypneumatic style torch lifters that
require a constant output.

Torch Down Between Cuts

Turning on the Torch Down Between Cuts featuredsithe Torch Down Output to
remain on while traversing between cut segments.
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HD3070 Auto Gas Interface

This section provides information on the Hyperthét®307¢° Auto Gas Interface. The
Auto Gas screen is available from the Cut Typesestr

Note: The Auto Gas feature must first be enabled aSghecial Password screen and is
designed for use with the six valve autogas consolg

rPlasma Gas Data

Preflow Shield Gas-Vaive | 0— %
Preflow Shield Gas-Vaive [ 0 = %
Cut Shield Gas-Valve 3 |—GE %
Cut Shield Gas-Vaive 4 [ 0 = %
Cut Plasma Gas-Valve § 0] _%I %
Cut Plasma Gas-Valve 6 ﬁl—z{ 9%
Remote Plasma Gas lm

(D3 i
e Save Data Load Data Teé;:gmg Tesé:s':ng

The top of the Auto Gas screen lists the valverpatar settings for the HD3070. Valve
settings for the 3070 Auto Gas console are docugdentthe HD3070 manual. When
the values are set, these become the currentgatiththe operator can choose to save
the file to the diskette, USB memory stick or hdriye.

The settings at the supply are updated at contwkep up, whenever the settings are
changed at this screen or through commands intgppegram  Supply settings are also
updated if power is lost and re-enabled at the pewpply. There may be a brief delay
as these power supply settings are communicatedtfie control to the power supply.

Save Data

Pressing the Save Data soft key will allow the apmrto save the current Auto Gas
setting to diskette, USB memory stick or hard dfwefuture use.
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Load Data
Pressing the Load Data soft key will allow the @per to Load stored Auto Gas settings
from diskette, USB memory stick or hard drive fseu

Save setups to

T - |

Setup files

Name | Size |

-None-

Setups file name

| GasData

u oK @ Cancel

If you save the data, a file is created with G58esowith the selected valve settings.
Here is an example of the data file where all petages are set to zero.

G59 V65 BO

G59 V66 BO

G59 V67 BO

G59 V68 BO

G59 V69 BO

G59 V70 BO

G59 V71 BO

Test Cutting Gases
Pressing the Test Cutting Gases soft key allowspeeator to test the HD3070 Cut
Gases.

Test Preflow Gases

Pressing the Test Preflow Gases soft key allowspeeator to test the HD3070 Preflow
Gases.
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HD3070 Auto Gas I/O

The Interface to the HD3070 Auto Gas console isartactbugh of Single Ended and
BCD (Binary Coded Decimal) inputs. The BCD styferterface allows for exact
settings by use of multiple inputs being activara time. The active BCD inputs values
are summed together to obtain the exact set point.

These I/O points are wired in the same fashiorua®ther Single Ended 1/0O points. The
following 1/O points are supplied for use of the BII’O 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)
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HD4070 and HPR Overview

The Mariner ™ and Voyager™ Il controls offer thedéional option of connecting
directly to the Hypertherm HD4070 HyDefinitiBnHPR130™ and HPR260™ plasma
supplies for setup. This feature has the abitityiprove power supply setup and
operational accuracy while having the flexibilityfine tune the process specific to the
operator’'s needs.

When using this advanced feature, all necessargpsupply settings are transmitted
from the control directly to the Plasma Supply egufing it for use via serial
communications. The Plasma Supply setup is perfottm®ugh the use of a Cut Chart
(cut process parameter database) which is basetjbnprocess variables. The
combination of these eight process variables arktt the settings for the cut process
parameters (e.g. arc voltage, pierce delay, dtat)are transmitted to the supply. For
additional convenience, consumable part numberth®Plasma supply are displayed at
the Change Consumable screen.

This database allows the user to select factorymetended settings or amend the
database for personalized settings. The Cut @ffarmation may be saved or loaded
via the hard drive or floppy drive. The Cut CHads containing the factory
recommended settings are available from Hypertherm.

Access to the Cut Chart data is available fromRlasma Cut Types or Marker Cut
Types screen using the shift key, as indicatedvinelbhe Plasma Supply parameters
must first be enabled in the password protectetiddt&onfiguration setups to allow the
Cut Chart Information for the Plasma Supply to bailable for use.

Flasma 1
Cut Chart

Note: Screen information will vary depending on Tkkection.
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Cut Chart
Plasma 1 Cut Chart - Rev 7 ) Heb
Plasma Shield @
~HPR - Process Selection——————— Auto Manual Auto Manual

Material Type [Mild Steel v PreflowSetting | 22 | 25 | 58 | 75 %
Process Current |26{)A A l Cutflow Setting ! 76 | 70 | 54 ! 70 %

Plasma / Shield |02 I Air > l Gas 1 Gas 2
Material Thickness |1I4" > I Mixed Gas I 0 0 %
Cut Speed 245  ipm
Kerf I 01 in
Set Arc Current I 260 amps
Set Arc Voltage I 150 | volts
Cut Height I 0.11  in
Pierce Height | 300 % | 033 in
Pierce Time 03 sec
Creep Time I 0 sec
@ Cancel
oK
10:04:21 AM
Save Reset @-l Save . Load Change
Process Process e Cut Chars Cut Charts Consumables

The Cut Chart Database (cut process parametensntrded to the power supply is
based on the following eight process variables.

Material Type
The Material Type, such as Mild Steel, StainlegeBStr Aluminum, may be selected.

Current Settings
The appropriate current setting for the materiadkimess and material type may be
selected.

Plasma / Shield Gases
The appropriate Plasma / Shield gases for theatbpnocess may be selected.

Material Thickness
The desired material thickness may be selected.
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The following are the Cut Process parameters withendatabase which are used to
configure the process. Appropriate parameter médion is transmitted to the power

supply.

Cut Speed
Specifies the speed for the selected process Vesiab

Kerf
Specifies the amount of kerf that is applied todheent part program.

Set Arc Voltage
The operator may input the desired Arc Voltagetfier material being cut.

Cut Height
The Cut Height setup parameter is used to seleaddkired cut distance from the plate.

Pierce Height

The Pierce Height setup parameter is used to shlecdesired Pierce Height. This may
be entered as a multiplication factor that is dalimd times the Cut Height or an actual
Pierce Height distance.

Preflow Setting
The appropriate Plasma / Shield Preflow percentagdabe desired process may be
selected.

Cutflow Settings
The appropriate Plasma / Shield Cutflow percentégethe desired process may be
selected.

Preflow Time
Specifies the amount of time the Preflow gase®are

Purge Time
Specifies the time delay from torch ignition umtibtion is enabled.

Pierce Time

Specifies the time delay from when torch complé@sering until motion is initiated at
Creep Speed. This parameter allows the plasmh torcompletely pierce the material
before moving.

Creep Time

Specifies the amount of time after piercing the gzat the torch travels at Creep Speed.
Creep Speed is determined by a setup parametes Speeds setup screen and is a
percentage of the programmed cut speed. AfteCteep Time is completed, the control
accelerates to full cut speed.
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Save Process

Pressing the Save Process soft key allows thetaisave the current process settings to
the hard drive and create a custom user database ba the eight process variables
selected.

Reset Process
Pressing the Reset Process soft key allows thetuseset the current settings to factory
recommend factory defaults based on the eight peocariables selected.

Save Cut Charts

Pressing the Save Cut Charts soft key allows teetossave the current User and
Factory databases to Diskette or USB memory stidgser files are designated with a .usr
file extension and the factory files are designatétl a .fac file extension

Examples of user and factory file names:
Mild Steel-HT4400-HD4070.usr
Mild Steel-HT4400-HD4070.fac

Load Cut Charts

Pressing the load Cut Charts soft key allows tles tesload the factory default database
files which are supplied by Hypertherm in a Teld {itxt), user files (.usr) or factory
files (.fac) from Diskette or USB memory stick.

Factory text file names:

Mild Steel Cut Chart Data mschart.txt
Aluminum Cut Chart Data alchart.txt
Stainless Steel Cut Chart Data sschart.txt

It is recommended that the Database be updatedghrie control rather than the Power
Supply if the serial communications link is enabled

Test Preflow
Pressing the Test Preflow soft key performs thd Pesflow Gases feature at the Plasma

supply.

Test Cutflow
Pressing the Test Cutflow soft key performs thet Gegflow Gases feature at the Plasma

supply.

Notes:

* Refer to the power supply operator’'s manual for plete information on the
operation and setup of the plasma supply.

» A serial communication port for the plasma supplysifirst be selected at the port
configuration screen to be enable the feature $er u

62



Setups

The Plasma supply parameters must first be enablibe password protected Station
Configuration screen to allow the cut chart infotioa for the plasma supply to be
available for use.

Power Supplies equipped with the integrated ComMamtC can be used with the
control setups. The CommamnHC must first be enabled for use in the password
protected Station Configuration Screen.
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Change Consumable

-
5 &

When the power supply link feature has been enabtetsumable data information may
be viewed at the Change Consumable screen.

64



Setups

FineLine Overview

The “Type V” control offers the additional optiofiaterfacing directly to InnerLogic’s
FineLine Power Supply for setup via a user seleB8e422 serial port. This advanced
feature transmits all necessary power supply ggttirom the control directly to the
FineLine power supply configuring it for use.

The power supply setup is performed through theofigseCut Chart (cut process
parameter database) which is based on eight preeesbles. The combination of these
eight process variables are tied to the settingthBcut process parameters (e.g. arc
voltage, pierce delay, etc.) that are transmitbeithé supply. For additional convenience,
consumable part numbers for the FineLine are dygplat the Change Consumable
screen.

This database allows the user to select factorymerended settings or amend the
database for personalized settings. The Cut Q@ffarination may be saved or loaded
via the hard drive or floppy drive. Specializedt @inart files containing the factory
recommended settings are available from the couémdlor.

The Power Supply parameter must first be enabléldempassword protected Station
Configuration setups to allow the Cut Chart Infotima for the feature to be enabled for
use. Once selected at the Station Configuratiorees, the port must then be selected
for communications on the Ports setup screen amddlected port must then be
configured as RS-422. For more information on igurhtion of the port, refer to the
Ports information section of this guide.
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Station Configuration (example)

- Station 1 ~Station 2
Lifier [Other =] Lifter [None =i
Plasma 1 [FineLine 100 | Plasma 1 [None ]
Plasma 2 |None ;l Plasma 2 |None ;l
Marker 1 |None ;I Marker 1 lNane ;l
Marker 2 |None ;l Marker 2 !None ;l
Laser |None A Laser [None ~
Head INone Ll Head |None LI

~Station 3 -Station 4
Lifier [None =] Lifter [None =i
Plasma 1 |None L] Plasma 1 |None ;l
Plasma 2 |None ;l Plasma 2 |None ;l
Marker 1 |None LI Marker 1 lNane ;l
Marker 2 |None ;l Marker 2 !None ;l
Laser |None LI Laser lNone ;l
Head INone Ll Head |None LI

s = _—

Q@

Access to the FineLine Cut Chart data is avail&ole the Plasma Cut Types or Marker
Cut Types screen using the shift key, as indichttdw.

Note: Screen information will vary depending on Tkkection.
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Cut Chart
Plasma 1 Cut Chart - Rev A (!) Help
~FineLine100 - Process Selection————— Plasma
Material Type IWZI Preflow Setting |_20 psi Shield
Process Current Im Cutflow Selting I_SG psi 35 | psi
Plasma / Shield [02/Ar ¥ |
Material Thickness [1/4"  ~ |
Cut Speed 125  ipm
Kerf [ 0 i
Set Arc Current IW amps
Set Arc Voltage ,ﬁ volts
Cut Height IW in
Pierce Height | 1388 % | 0125 in
Pierce Time 01 sec
Creep Time I_D sec
@ Cancel
oK
10:07.43 AM
PS;C\:SS PH:::tss . @; swe A st Change

Cut Charts Cut Charts Consumables

The Cut Chart Database (cut process parametensntrded to the power supply is
based on the following eight process variables.

Material Type
The Material Type, such as Mild Steel, StainlegeBStr Aluminum, may be selected.

Current Settings
The appropriate current setting for the materiadkimess and material type may be
selected.

Plasma / Shield Gases
The appropriate Plasma / Shield gases for theatbpnocess may be selected.

Material Thickness
The desired material thickness may be selected.
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The following are the Cut Process parameters withendatabase which are used to
configure the power supply. Appropriate paramgt@rmation is transmitted to the
power supply.

1. Material Type — Mild Steel, Stainless Steel, Aluorm or Mild Steel (Cold Rolled).
2. Thickness

3. Set Current

4. Pierce Delay

5. Set Preflow Pressure
6. Set Plasma Gas type
7. Set Plasma Pressure
8. Set Shield Gas Type

9. Set Shield Pressure
10. Set Process (Cut/Mark)

The following items are stored in the Cut ChartdDile and will be automatically
updated on the control.

Cut Speed
Specifies the speed for the selected process Vesiab

Kerf
Specifies the amount of kerf that will be appliedhe current part program.

Preflow Time
Specifies the amount of time the Preflow gase®are

Purge Time
Specifies the time delay from torch ignition umtibtion is enabled.

Pierce Time

Specifies the time delay from when torch complé@sgering until motion is initiated at
Creep Speed. This parameter allows the plasmh torcompletely pierce the material
before moving.

Creep Time

Specifies the amount of time after piercing the gzat the torch travels at Creep Speed.
Creep Speed is determined by a setup paramete 8peeds setup screen and is a
percentage of the programmed cut speed. Afte€Cthep Time is completed, the control
accelerates to full cut speed.
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Database Features

Save Process

Pressing the Save Process soft key allows thetaisave the current process settings to
the hard drive creating a custom user databasel loasthe eight process variables
selected.

Reset Process
Pressing the Reset Process soft key allows thetmseset the current settings to factory
recommend factory defaults based on the eight peocariables selected.

Save Cut Charts

Pressing the Save Cut Charts soft key allows teetossave the current User and
Factory databases to Diskette or USB memory stidgser files are designated with a .usr
file extension and the factory files are designatétl a .fac file extension

Examples of user and factory file names.
Mild Steel-Fineline200-Fineline200.usr
Mild Steel- Fineline200-Fineline200.fac

Load Cut Charts

Pressing the load Cut Charts soft key allows tle testhe factory default database files
which are supplied by Hypertherm as a user fikesr).or factory files (.fac) from

Diskette or USB memory stick.

It is recommended that the Database be updatedghrie control rather than the Power
Supply if the serial communications link is enabled

Test Preflow
Pressing the Test Preflow soft key performs the Pesflow Gases feature at the
HD4070power supply.

Test Cutflow
Pressing the Test Cutflow soft key performs thet Gegflow Gases feature at the
HD4070power supply.

Notes:

* Please refer to the power supply operators mawouaiomplete information on the
operation and setup of the FineLine Power Supply.

* The FineLine Power Supply parameters must firstrmbled in the password
protected Station Configuration Screen to allow@he Chart Information for the
FineLine to be available for use.

» Serial communications for the FineLine Power suply established on the user
select communication port. The port must be caméd for RS-422 operation.

69



Setups

Change Consumable

~Oxy Fuel - Max Torch Tip Life——— -Plasma - Max Nozzle Life-

~Plasma - Max Electrode Life-

IOxy Fuel Torch 1 _v_|

|72 minutes
|—10 pierces
IW inches
I—O minutes / pierce

Last Torch Tip Installed

| 9 Nov 2005 11:40 AM

Process | Plasma 1

I Plasma Torch 1 .L_l

IW minutes
Iw pierces
I—O arc errors (actual)
IW inches
l—ﬂ minutes / pierce

Last Nozzle Installed
| 9 Nov 2005 11-40 AM

| Plasma Torch 1 ;|

IW minutes
m pierces
I—O arc errors (actual)
Im inches
Iiﬂ minutes / pierce
I—U volts / minute

Last Electrode Installed
| 26 Aug 2005 11:18 AM

)

Supply | HPR Material | Mid Steel

Current 100A

« §) @ aw

@ Cancel

501215 | 501211 | 500341 | 500230 500141 Q «
Mew Torch . New | Marual . Reset Upload . Save

Tip or Mozzle Bectrode Options

Database

Database Database

When the FineLine feature has been enabled, coridardata information may be

viewed at the Change Consumable screen.
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Marker

The control comes with the following built in marleontrol logic for marking. When
marking is selected, the following parameters a&eelable to customize the logic for the
particular metal being marked. As these parametershanged, the timing diagram
below will change to show the new timing parametdriis screen is located under the
Cut Types soft key in Setups.

Marker Interface

The Marking feature from the control is operatemtigh the use of existing I/O points
for cutting torches on the control I/O connect®hese 1/0O points may be switched from
the cutting torch to the marking tool by use ofeaternal relay(s) activated by the
Marker Output or the Marker Output may be usedctivate the marking tool.

Please refer to the Machine Interface sectionisfghide for exact I/O pinout
information.
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Press the Timing Diagram soft key to view the tigndiagram from setups.

Ignition Time
(Ignition Output) Specifies the length of time ttiize ignition output is held on at each
ignition point.

Marker On Time
(Time Delay) This parameter allows the operatansert a time delay, which allows the
marker to prepare for operation prior to the stéiarker motion.

Marker Off Time
(Time Delay) This parameter allows the operatansert a time delay, which allows the
marker to prepare for operation prior to the entafker motion.

Marker Up Time
(Torch Up Output) Specifies the length of timedse the marker at the beginning and
end of each mark.

Marker Partial Up Time

(Torch Up Output) Specifies the length of time parrtial raise of the marker at the
beginning and end of each markote: The Partial Raise parameter must be enabled.
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Marker Down Time

(Torch Down Output) Specifies the length of timddwer the marker at the beginning
of each marking cycle.
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Set Arc Current

The Set Arc Current feature allows the user talsearc current at the Plasma Marking
supply. This feature uses the “Set Current BCDtpatifrom the control to activate the
BCD inputs at the Plasma Marking supply. EIA RSR27part program code G59%velue
Fvalue for setting current is supported.

Corner Current Percent

The Corner Current Percent feature allows the aopeta select a reduced current setting
to be executed when cutting corners to improve mgrguality. This value is a
percentage of the Set Current (above) and is awatinen the Torch Height Disable
Output is on.

Ignition
(Ignition Output Enable) The Ignition Off/On sefien allows the operator to use the
Ignition Output when marking if set to On.

Cut Control Used for Marking
This parameter is used to determine if the Cut @boutput is to be used for activating
the Marking tool. If set to no, the Marking Outpubuld be used.

Marker Down/Up With Each Marker On/Off
The Marker Down/Up With Each Marker On/Off will comand the send the appropriate
Up/Down Output commands at each Mark On/ Off.

Arc On Feedback

Specifies whether an arc-on signal from a plasmikimg system to the control is used.
With Arc On Feedback ON, the control waits for G4afk Sense input to activate before
initiating machine motion.

Partial Raise

Enabling the Partial Raise feature will executed taise at the end of the Mark within a
nest for the time specified in the Partial Up Tipggameter. Full raise will be executed
at the end of the final Mark segment.

Down On During Mark

Turning on the Down On During Mark feature fordes torch down output to remain on
throughout the marking process. This is advantagéar pneumatic style torch lifters
that require a constant output.

Down On Between Marks

Turn on the Down On Between Marks feature to faheeTorch Down Output to remain
on while traversing between marking segments.

Note: Please refer to the Program Codes section ofthde for information on the
Marker Font Generator feature.
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Laser Overview

The Mariner CNC offers a unique Laser process sad@ectly integrates to the
HyperthermFAST Laser™ head. This feature has the ability to imprbaser setup and
operational accuracy while having the flexibilityfine tune the process specific to the
operator’s needs.

FAST Laser uses an innovative patent-pending desigrette a dual flow zone allowing
significantly higher oxygen assist gas pressurekertightly defined cut zone established
by the beam geometry, without the uncontrolled mgm the surrounding zone
normally induced by increased assist gas presslingsaccelerated high-velocity
oxygen flow along the beam path not only increasgespeed by fueling the exothermic
reaction, but also reduceansitivity to common plate fabricating conditions and
variables, most notably plate chemistry and coouliti

With this technology, Hypertherm has introducedha bf laser cutting heads that utilize
the FAST Laser process to deliver up to a 20% increasetiseed over standard @O
laser heads on plate steel while also significaelyanding the capacity and quality
range of plate laser cutting systems. These cordlbeaefits produce substantial gains in
productivity and unattended operation potentialdedicated plate lasers (4 to 6 kW) —
whether integrated or retrofitted — while also dffg expanded capacity range and cost
performance for shared-duty systems (2 to 3 kW Higpertherm LH2100 head offers
two different focal lengths: 7.5 and 10.0 inchég £H2125 adds a 12.5-inch focal
length option for thicker plate. The Hypertherm W28/2100 series is used on laser
systems with 1.5” or 2.0” optics. The Hypertherm1575 head offers two different focal
lengths: 5.0 and 7.5 inches for 1.5 inch optics.

Integrated with Hypertherm Automation’s Mariner CNfDi-board=AST Laser process
intelligence coupled to process monitoring optitesidard on LH-series cutting heads,
achieves improved overall control of the cuttinggass with fewer system faults and
reduced operator involvement. Dynamic Pierce Costnses and initiates each cut once
the pierce is complete. These combined capabilii@simize uptime while minimizing
total cycle time.

Note: Refer to Laser Information provided with tRAST Laser head for proper
operation.
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Laser Cut Types Screen

Purge Time 1 sec

New Gas Purge Time 0 sec
Shutter Time 0 sec
Power Ramp Time 0 sec
Pierce Time 9999 sec

Elilze Cn [T 0003 =ac
Bl e 0 o=
Creep Time 05 sec

Beam Off Time 0 sec
Postflow Time 0 sec

Cut Height 0.039 in

Pierce Height | 400 % ]

Lens Cut Position 0.315 in
Lens Pierce Position 05 in

&

%El Oy Fuel Piasma 1 Flasma 2

Height Confrol © Manual « Automatic
b= = i R |
Retract & Full ¢ Partial
Parlial Retract Distance I i i
StartIHS Distance [ 6 in

Ship) IHE Wt i
Preflow During IHS & Off © On
Nozzle Contact IHS ¢ Off # On
Nozzle Contact During Cut = Off  On
Pierce Control # Manual © Automatic
SereelViode ® Rz 0 Elash
n Fleroe Complete |—4 vl
Iext Bulse Iil.}’ lalies

Pulse Laser Time 0 sec

Pulse Laser Power | 0 watts

94502 AM @ Fteay Q_)) Help V oK

Timing

Marker 2 Laser Water Jet Diagram

The Alt soft key at the left edge of the soft ke@ydicates additional soft keys are
available. This allows for test lifter function lbe available.

Test Lifter

Pressing the Test Lifter soft key will command kkser head THCL lifter to lower to the

Calibrate: Calibrate

Lens CHS deat L

plate, sense the plate and retract to the pienghthe
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Press the Timing Diagram soft key to view the tigndhagram from setups.

Machine Motion L
Shutier Open S [S—
AssistGas || Jom—
BeamStart | | [
Pierce Control | |

Timing Diagram

34624 AM @ Cancel @ Help ‘J oK

:
‘ Laser Water Jet e

%El Oxy Fuel Piasma 1 Plasma 2 Marker 1 Marker 2 soi

Purge Time
Specifies the time delay for cutting gas purge feefstart of the laser cut motion is
enabled.

New Gas Purge Time
Specifies the Gas Purge Time for switching from ouiing gas to another cutting gas.

Shutter Time
The Shutter Time parameter is used to specify theuat of time to open the shutter
prior to the laser beam on.

Power Ramp Time
The Power Ramp Time parameter is used to speatfyathount of time to ramp up the
laser power prior to the laser pierce.

Pierce Time

Specifies the time delay from when laser head cetapl lowering until motion is
initiated at creep speed for cutting.

When Manual Pierce Control is selected, this istdia pierce time allowed.
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With Automatic Pierce Control is selected, thisdim an additional delay after pierce is
complete.

Pulse On Time

When Automatic Pulse Mode is selected for pieraetrod the user can select Pulse On
and Off Time to adjust duty cycle response of teessr pulses from the laser cutting
head.

Pulse Off Time
When Automatic Pulse Mode is selected for pieraatrod the user can select Pulse On

and Off Time to adjust duty cycle response of thessr pulses from the laser cutting
head.

Creep Time

Specifies the amount of time after piercing theemat that the laser head travels at
Creep Speed for cutting. Creep Speed is deterntipedsetup parameter in the Speed
Setup Screen and is a percentage of the prograromiepeed. After the Creep Time is
completed, the control accelerates to full cut dpee

Beam Off Time

The Beam Off Time parameter specifies the amoutitred the beam output will be
turned off prior to he stop of motion. This featee: be used to tab parts for attachment
to the skeleton.

Postflow Time
Specifies the amount of time that the cutting gasains on after the cut is complete.

Cut Height

The Cut Height setup parameter is used to selealékired cut distance above the plate.
This will set the initial cut height before thedéasut motion is activated. Cut Height is
derived from the CHS signal and the calibrationvewand represents cut distance from
nozzle tip to the plate.

Pierce Height

The Pierce Height setup parameter is used to sblectesired Pierce Height above the
plate. This can be entered as a multiplicatiotofathat is calculated times the Cut
Height or an actual Pierce Height distance.

Lens Cut Position
Sets the focal lens position in the laser headditiing.

Lens Pierce Position
Sets the focal lens pierce position in the lasadHer cutting.

Pulse Laser Time
Sets the Laser Pulse Time duration for a one stéambalignment.
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Pulse Laser Power
Sets the Laser Pulse Power for a one shot beanmagigt.

Height Control Manual/Automatic
Allows the user to either select a Manual or Autbmieight control for the laser head.

IHS in Manual
The IHS in Manual setup parameter allows the opetatselect whether or not to use the
Initial Height Sense feature when operating theig after (THC1) in manual mode.

Retract Full/Partial

Selects the retract distance to be set at Fulbaid?. In the Full retract mode, the laser
head will retract to the Z-Axis Home position. Rartial retract mode, the laser head will
retract to the set retract distance.

Partial Retract Distance
This setup parameter is used to select the THCtia&eDistance when configured for
partial retract mode.

Start IHS Distance

The Start IHS Distance specifies the distance afelrfor the THC 1 to move the laser
head at high speed before switching to low speetbaginning Initial Height Sense.
Caution should be taken when selecting this digtaacthat the laser head does not crash
into the plate.

Preflow During IHS
Selecting ON will activate Preflow gases during itH& cycle.

Nozzle Contact IHS
This parameter would be set to ON to select the TH@ use Contact Sense to detect the
plate during the IHS cycle.

Nozzle Contact During Cut
Nozzle Contact During Cut allows the CNC to detamitact with the plate and generates
a fault if this condition occurs.

Pierce Control Manual/Automatic

Allows the user to select manual or automatic gierontrol. Automatic control uses

sensors in the Laser head to detect when the pigrcemplete. Manual mode uses a
preset pierce time and preset laser program. Automade dynamically controls laser

duty cycle.

Pierce Mode Pulse/Blast

When Automatic Pierce is selected the user cartsieleise a definable pulse output or a
single Blast.
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Pierce Complete
The Automatic Pierce monitors the voltage of semsorthe laser head and compares
them to the value set by this parameter to deltectompletion of the pierce.

Next Pulse

Based on sensors in the laser head, the systenetammine when the next Laser Pulse is
delivered during Automatic Pierce control. The agk is derived from the feedback of
the sensors in the laser cutting head.

Cut Chart

A cut chart database allows the user to selecbifacecommended settings or amend the
database for personalized settings. The Cut @ifarmation can be saved or loaded via
the hard drive, floppy drive or USB memory stickthe Cut Chart files contain the
factory recommended settings that are availabi@a tdypertherm.

Notes:

» Refer to the=AST Laser operator’'s manual for complete informatiorttma operation
and setup of thEAST Laser head.

» The FAST Laser Laser parameters must first be enabletianpassword protected
Station Configuration screen to allow use of thé Chiart Information

» Specific Material, Process Power, Assist Gases,eN&tThickness, Focal Length
and Nozzle data fields allow new values to be ad@emlible click on the field to
enter an new value or press the Plus key “+” to@dd" to delete on the keypad.
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Laser Cut Chart Screen

Laser Cut Chart - Rev 0 Sel Power IW watts
-Rofin RF 050 - Process Selection——————— Cut Speed | 338.583 ipm
Material Type m Kerf IWG— in
Specific Material [None | CutHeight [ 0.039 in
Process Power Wz‘ Pierce Height | 400 o I 0.156 in
Assist Gas m Lens Cut Position IW n Pulse
Material Thickness %_ZI Lens Pierce Position | 05 in I 1 in
Focal Length m Purge Time |—1 Sec
Nozzle W Pierce Time 9.999 sec
Pulse On Time 0.003 sec
Pulse Pulse Off Time 0 sec
Pierce Pressure |—5 ,_10 psig Creep Time 0.5 sec
Cut Pressure |—20 psig Pierce Complete |—4 volts
Next Pulse I_[F volts

Start Corner Power I 0 9% of Cut
Minimum Corner Power | 0 9% of Set

544:15 Al @ Cancel @ Help u oK

@0y Save Reset s Save Load Test
@g Process Process i Cut Charts Cut Charts Gas

The Cut Chart Database (cut process parametersntiied to configure the laser head
are based on the following process variables. aAlllgs are user definable.

Material Type
The Material Type, such as Mild Steel, StainlegeStr Aluminum, may be selected.

Specific Material

This is a user defined value to allow the useréaie a custom database based on unique
characteristics of the material type. Double clickthe field or press the Plus key “+” to
enter an new material name or “-“ to delete onkidngpad.

Process Power
The appropriate process power (Wattage) for thenathickness and material type for
the desired process.

Assist Gas
The appropriate Assist Gas for the desired process.

Material Thickness
The material thickness for the selected materiag ty
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Focal Length
Specific Focal Length lens that needs to be ireslaih the laser head for the desired
process.

Nozzle
Diameter and type of nozzle that needs to be iestdbr the desired process.

Test Gas
Pressing the Test Gas soft key performs the Testfézure of the cutting assist gas
delivery system.

The following parameters are the Cut Process pammwithin the database, which are
then available to configure the specific process.

Set Power
The Set Power parameter allows the user set thempwatts) to be used during the cut
process. This value can be less than the procegsrpo

Cut Speed
Specifies the Cut Speed for the selected matemalgss.

Kerf
Specifies the amount of kerf that will be appliedhe current part program.

Cut Height
The Cut Height setup parameter is used to seleatiéired cut distance from the nozzle
tip to the plate. Cut Height is derived from the £kignal and the calibration curve.

Pierce Height

The Pierce Height setup parameter is used to sthleatesired Pierce Height. This may
be entered as a multiple factor that is calculatgde of the Cut Height or an actual
Pierce Height distance.

Lens Cut Position
Sets the focal lens position in the laser headditting.

Lens Pierce Position
Sets the focal lens pierce position in the lasadHer cutting.

Resonator On Time
During automated power up this allows a specifizetifor the resonator to power up.

Purge Time
Specifies the time delay from switching from onétiog gas type to another cutting gas

type.
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Pierce Time
Specifies the time delay from when laser head cetapl lowering until motion is
initiated at creep speed for cutting.

When Manual Pierce Control is selected, this isttia pierce time allowed.
With Automatic Pierce Control is selected, thisdim an additional delay after pierce is
complete.

Pulse On Time
When Automatic Pulse Mode is selected for pieradrobthe user can select Pulse on
time to adjust the pulse.

Pulse Off Time

When Automatic Pulse Mode is selected for pieradrobthe user can select Pulse on
and off time to adjust the pulse. The Off Time tstavhen the sensor signal falls below
the next pulse threshold.

Creep Time

Specifies the period after pierce complete thataker head travels at Creep Speed.
Creep Speed is determined by a setup parametee deeds setup screen and is a
percentage of the programmed cut speed. AfterpCFere is complete, the control
accelerates to full cut speed.

Pierce Complete

The Automatic Pierce monitors voltage of sensothénlaser head to detect completion
of the pierce. This is used in conjunction withg&uDn Time, Pulse Off Time and next
pulse.

Next Pulse
Based on sensors in the laser head, the systenetammine when the next pulse occurs.
The Next Pulse will be delivered when the voltaggpd below the Next Pulse setting.

Start Corner Power

The Start Corner Power allows the user to defispeged where the corner power analog
signal will be used to start to decrease laser povihis is defined as a percentage of cut
speed.

See Corner Power graph, where the example shosise¢hto 80%.
Minimum Corner Power
This parameter defines the minimum laser resormiwver to switch when the cut speed

reduces to zero in a corner. This is defined psreentage of selected power (watts). See
Corner Power graph, where the example shows 30%.
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Example of Corner Power Graph

100% = Analog Signal

of 10 Volis
100 100 %=5et Corner
g0 Power when i@ 80%

of Set Cut Speed
an

70
Bl
50
40
30

30% = Mininwum

0 Corner Power when
Cut Speed =0
10
1]
30% of Set a80% of Set 100% hax Cut
Cut Speed Cut Speed Speed

Save Process
Press the Save Process soft key to save the cpragdss settings to the hard drive and
create a custom user database based on the edglsprvariables selected.

Rest Process
Pressing the Reset Process soft key allows thetmseset the current settings to factory
recommend factory defaults based on the eight peocariables selected.

Save Cut Charts

Pressing the Save Cut Charts soft key allows teetossave the current User and
Factory databases to Diskette or USB memory stidgser files are designated with a .usr
file extension and the factory files are designatétl a .fac file extension

Load Cut Charts

Pressing the load Cut Charts soft key allows tle testhe factory default database files
which are supplied by Hypertherm in a Text filat),tuser files (.usr) or factory files
(.fac) from Diskette or USB memory stick.

Pulse Laser Time
Sets the Laser Pulse Time duration for a one shambalignment.

Pulse Laser Power
Sets the Laser Pulse Power for a one shot beanmagigt.

Height Control Manual/Automatic
Allows the user to select a manual or automatightezontrol for the laser head.
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IHS in Manual
The IHS in Manual setup parameter allows the opetatselect whether or not to use the
Initial Height Sense feature when operating theig ifter (THC1) in manual mode.

Retract Full/Partial

Selects the retract distance to be set at Fullaotid?. In the Full retract mode, the laser
head will retract to the Z-Axis Home position. Rartial retract mode, the laser head will
retract to the set retract distance.

Partial Retract Distance
This setup parameter is used to select the THCaBebistance when configured for
partial retract mode.

Start IHS Distance

The Start IHS Distance specifies the distance @felr for the THC to move the laser
head at high speed before switching to low speetbaginning Initial Height Sense.
Caution should be taken when selecting this digtaacthat the laser head does not crash
into the plate.

Preflow During IHS
Select ON to activate Preflow gas during the IH8ley

Nozzle Contact IHS
This parameter would be set to ON to select the TélGse Contact Sense to detect the
plate during the IHS cycle.

Nozzle Contact During Cut
Nozzle Contact During Cut allows the CNC to detamitact with the plate and fault.

Pierce Control Manual/Automatic
Allows the user to select manual or automatic gierontrol. Automatic control uses
sensors in the Laser head to detect when the peecmmplete.

Pierce Mode Pulse/Blast
When Automatic Pierce is selected the user cartsieleise a definable pulse output or a
single Blast.

Pierce Complete
The Automatic Pierce monitors voltage of sensorthélaser head to detect completion
of the pierce.

Next Pulse

Based on sensors in the laser head, the systemetarmine when the next Pulse Pierce
occurs during Automatic Pierce control. The voltageerived from the feedback of the
Sensors.
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Cut Chart

A cut chart database allows the user to selecbfacecommended settings or amend the
database for personalized settings. The Cut @ifarmation can be saved or loaded via
the hard drive, floppy drive or USB memory stickthe Cut Chart files contain the
factory recommended settings that are availabi@a tdypertherm.

Notes:

» Refer to the=AST Laser operator's manual for complete informatiorttza operation
and setup of thEAST Laser head.

» The FAST Laser Laser parameters must first be enabletiarnpassword protected
Station Configuration screen to allow use of thé Chiart Information

» Specific Material, Process Power, Assist Gases,eN&tThickness, Focal Length
and Nozzle data fields allow new values to be ad@emlible click on the field to
enter an new value or press the Plus key “+” to@dd" to delete on the keypad.

86



Setups

Water Jet

Press the Timing Diagram soft key to view the tigndiagram from setups.
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Q) o
Machine Motion | | | ——
CutControl | | | ——
Abrasive Control || | E——

Pierce Conirol
Timing Diagram
@ Cancel
@

1:34:31 PM
;}‘i Save - Load
S Data = Data

Oney Fuel Plasma 1 Plasma 2 Marker T Marker 2 Laser Wiater Jet ‘

Timing
Diagram

Purge Time
Specifies the time delay from torch ignition umtibtion is enabled.

Pierce Time

Specifies the time delay from when cutting tool @betes lowering until motion is
initiated at Creep Speed. Used to allow the ogtitol to completely pierce the material
before moving.

Creep Time

Specifies the amount of time after piercing the gzat the torch travels at Creep Speed.
Creep Speed is determined by a setup parametez 8peeds setup screen and is a
percentage of the programmed cut speed. Afte€Cthep Time is completed, the control
accelerates to full cut speed.

Abrasive Off Time
The Abrasive Off delay parameter species the amafuiithe the abrasive will remain on

at the end of a cut.

Abrasive Charging

When selected, the Abrasive Charging feature wirge or fill the abrasive into the
cutting system for use while cutting.
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Watch

The control comes with a unique function for wanghcritical process related parameters
during cutting. The Watch window allows the operdb customize a certain portion of
the screen to display functions that are critioalyfour particular cutting operation.
Whether it is Current Speed, Position, 1/0 stabngprch consumable life, you now have
the flexibility to display the information that yauant to see.

As these parameters are turned on or off, the Wabetiow will be updated with the new
graphical widget. Widget is a GUI programmer’stiidor defining icons which
graphically display information.

_ @ On - Cut Sense (7) L
Upper Location Inputs @ Off - Torch Height Disable &) 3
Input / Qutput - Input1 - @ Off - Marker
Dual Gantry Hpme @ Off - High Preheat Control
=l I >, Program Inhibit @ Off - Low Preheat Control
Cut Sense
e | ¥ Inputs
Remote Pause
Middie Location Drive Disabled > |
[Jog Keys =i Outputs A .
| - Torch Up % r N
Torch Down
2 | > | |ignition - S
. Torch Height Disable 4 R }
Lower Location Hold Ignition A
=T Marker ST
Position ;
I [ Cut Control S | | ' - y |
Status Position
1st |Transverse - Drive Enable 1 . Transverse Cut Mode
Drive Enable 2 :
= — 0.000
2nd IRa“ L‘ Drive Enable 3 I | i I i
Drive Enable 4 Rail Kerf
3rd |Dual Gantry L‘ Drive Enable 5 I 0.000 in | 01 in
IN Drive Enable 6 : :
4th |None =i Drive Enable 7 % | Dual Gantry Plasma Speed
[ 0000 in | 180 ipm @ e
22547 FM
; 1 ;
Fo oo o @ o
Cutting Process gﬂ:ﬁ OO Watch ‘-1;:’5 Password ‘ Diagnostics r,?;ncgat,;s

Several options are available to personalize theckMaindow and not all options can be
viewed at one time. The options are grouped mtogizes of widgets or icons. Large
widgets may be placed into the upper position atdip of the Watch window or in the
middle of the Watch window. Small widgets are posed in the lower left corner of the
Watch Window next to the cut information and clodihe cut information and clock at
the lower right may not be edited.

Selections in the Watch window will change slighibsed on the control I/O

configuration and machine option selections thaehzeen enabled.
The Watch positions will allow for the followingleetions.
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None
Selecting None leaves the selected position blank.

Input/Output

Allows current state of selected Input, OutputStatus information to be displayed
during cutting. This can be especially useful @bdgging gas control sequencing
problems. To add or delete a desired Input, Ouip&tatus point to the Input/Output list
box, double-click an item or highlight an item an@add) o (delete) keys on the alpha-
numeric keypad.

Position

Allows the position for the selected axis to beptiiged. Only two axes may be displayed
at the Upper or Middle locations. The Lower looatwill allow up to four axes to be
displayed.

Following Error

Allows the Following Error to be displayed. Follmg Error is the distance between the
position the control has calculated and the agasition of the torch. A large Following
Error may indicate that the cut speed selectedImedyeyond the capability of the cutting
system. Only two axes may be displayed at the UppBbtiddle locations. The Lower
location will allow up to four axes to be displayed

Command Voltage

Allows the user to view directional motion commarudtage being sent to the amplifier
for velocity type drives. This displayed voltagsmequates to current being commanded
for motion in current type drives. Peak voltage ba displayed for a specified amount

of time.

Temperature

Selecting to add the Temperature information toitach window will display the
current temperature inside the control in FahrdntreCelsius (selected at the Special
Setups screen).

Note: Specific control hardware is required.

Speedometer
Allows cut speed, maximum machine speed and cumachine speed to be graphically
displayed while cutting.

Oxy Fuel Torch Tip

Allows the selected oxy fuel torch tip (1- 12) camsble life to be graphically displayed
while cutting. This is especially useful in helgito determine when the torch tip should
be replaced and keeping track of torch tip datasfatistical process control (SPC).
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Plasma Torch Tip

Allows the selected plasma torch tip (1- 8) conshbiméife to be graphically displayed
while cutting. This is especially useful in helgito determine when the torch tip should
be replaced and keeping track of torch tip datafatistical process control (SPC).

Plasma Electrode

Allows the selected plasma electrode (1- 8) consleniée to be graphically displayed
while cutting. This is especially useful in helgito determine when the electrode should
be replaced and keeping track of electrode datat&tistical process control (SPC).

Jog Keys

Selecting the jog keys option allows a directidtapad to be added to the watch
window for manual motion directly from the touchresen. The operator can press the
hand ICON in the middle of the navigation pad talda manual mode. Select the
desired move speed and press the corresponding foronanual motion in the desired
direction.

Process Data

The Process Data option allows the user to viewoupur selected items for a selected
cut or marking process. Process timers and sitetms for Oxy Fuel, Plasma, Marker,
Water jet and Laser may be selected. Note: Tbegss data will only be displayed
during the current cut process. Example: Plasmadess parameters will only be
displayed in the Watch window at the main cut secnehile cutting in Plasma 1 Mode.

Laser Nozzle

Laser Nozzle consumable life to be graphically kdiggd while cutting. This is

especially useful in helping to determine whenrtbezle should be replaced and keeping
track of nozzle data for statistical process cdr{®®C).

HPR Power Supply

Allows the user to view status for inputs, outpartsl gas pressures for the HPR autogas
console. Up to four power supplies may be moador This is generally used for
service diagnostics only.

Multiple Watch Windows
Up to ten different Watch windows may be configuoedthe control for quick selection
and viewing of the Watch icons.

3of obf 2

To configure different Watch windows for viewingst access the Watch setup screen.
Press the number ICON to enter a number or théRigft arrows to move up and down
through the selections. The different Watch wind@an be selected and viewed during
operation using the same selection process.
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Example
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Shape Manager

Shape Library

The CNC contains a built-in Shape Library with more than 68 commonly used shapes.
These shapes are parametric. Parametric shapes are shapes whose size or geometry you
can edit. The shapes in the library are color-coded from easiest (green) to hardest
(black).

X ¥ F : 0 Help
Rectangle Circle Triangle L-Bracket Trapezoid Slant Gambrel Roofed 4 Sided 5 Sided Oval —)
Rectangle Rectangle Rectangle Pafygon Pafygon
Circle w/ Flat  Circle Slice  Straight élnls Angled Slots  Horizontal Rip  Vertical Rip Flange Circle w/ Gusset 8 Sided Rectangle w./
ide Rectangul Convex Cor.
® L L A« NN ~ T OO0 &
Rectangle w/  L-Bracket w/ Slant Trapezoid w/  Flange Slice Blbow Flange Repair Rectangle w/ Rectangle w/ Rectangle w/ Rectangle w/
Concave C... Elbow Radi  L-Bracket .. ConvexCo... Ring Rectangula... Circular Hole  Circular Hol.. Tab
Rectangle w/' Rectangle w/ Rectangle w/ Rectangle w./ Convex Concave Triangle w/  Polygon w/ Slart Slant Slant
Convex Tab Noetch Slart Motch Radius Rectangle Rectangle  Concave Side Concave Side Rectangle ... Rectangle ... Rectangle ...
+ & 8 X —~ @ O B 8B B B
Cross Cross w/ 4 Sided 4 Sided Pipe Mourt Bolt Hole Bolt Hole Bolt Hole Bolt Hole: Bolt Hole Bolt Hole
Circular Hol.. Convex .. Concav... Circle Flange Rectangle Rectangle ... Rectangle .. Rectangle ..
Rounded Horseshoe  Convex Roof  Convex Roof  Convex Roof  Pulley Cover  Paddle Blind  Water Pump Frame Pulley Sprocket
L-Bracket Trapezoid ...  Polygonw... Polygonw/ ... Gasket
ABC
123 ,
Text W
@ Cancel
0K
Double-Click Shape or Press Enter key to Edit Shape 11:25:55 AW
Shape ~ Text Shape Teach qﬁﬂﬂ]- e
Library ’d Editor Wizard Trace L | Bpatil

To select a simple shape:

1. On the Main screen, press Shape Library

2. Double click a shape.

3. Press OK.

4. If the selection is incorrect, press Cancel and select the shape again.

Keypad operation:
1. Use the arrow keys to navigate to a shape.
2. Press Enter.

The shape is displayed with the default parameters or the parameters from the last time
this shape was edited. For more information on the available shapes, see Files.
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Text Editor

The text editor screen allows you to write or edit a part program in either ESSI or EIA
format. The current part that is in memory is displayed when this screen opens.

The OK soft key saves changes to the current part in memory. If you want to save the
changes to the hard drive, go to the Files Save to Disk screen.

If you do not want to save any changes that were made, press Cancel on the keyboard.
Changes can be made by pressing on the desired line of code. An alphanumeric keypad
will be displayed to initiate changes.

-~
o o -
Go1
G99 X1 Y010 JO
GO0 X-1.414214 Y-1.414214
G41
MO7
GO03 X1.177371Y-0571713 11.414214 J1.414214 .
G03 X0.111842 Y0.099296 10.011842 J0.099296
GO01 X-0 Y0.937947
G03 X-0.076923 Y0.097301 1-0.1 JO
G02 X-0.649459 Y0.649459 10.201923 J0.851382
G03 X-0.097301 Y0.076923 1-0.097301 J-0.023077
G01 X-0.937947 YO
G03 X-0.099296 Y-0.111842 10 J-0.1
G03 X0.571713 Y-1.177371 11.985927 J0.236842

MO8

G4O ‘»j‘ Mutti Tasking
GO00 X0 Y2.828427

G41 Cancel
Mo7 @

GO3 X-0 571713 Y-1 177371 11 414214 .1-1 414214 :l

)
Double-Click Line of Text to Edit 23124 P

Show Delete
Original Text Part

Show Original Text
Allows you to view and edit the part program in its original format.

Delete Part
Deletes the current part from the Text Editor so that a new part can be constructed.
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Shape Wizard

ShapeWizard® is a proprietary graphical part editor that provides a user-friendly,
graphical interface for editing part programs.

You can view not only the segment that is being edited, but other changes that are made,
as well. You can add EIA RS-274D codes to a part program in the EIA Text window as
ASCII text. If you don’t know EIA RS-274D codes, you can create segments specifying
phrases in your native language.

( Rectangle - Piece )

Manual Line Edit

Press Manual Line Edit to edit a line of text in the EIA Text window. The ASCII text
that you enter must be a valid EIA RS-274D code or an error message will display. The
alphanumeric keypad is displayed for line edits.

Type over a line to erase the highlighted text.

While a text line is highlighted in blue, you can use the Segment Type field and related
fields to change the segment type and insert it into the program.
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Segment Type [CCW Circle =

Radius | 15' in
Starting Angle | 05‘ deg

As you edit a line of code, the picture of the part in the Preview window is updated. The
corresponding segment is highlighted in red or blue to indicate that it is a cut segment or
a traverse.

Replace Segment
Replaces the segment highlighted in gray in the Text Editor window with the segment
selected from the Segment Type window:

» View Segment Data Below

Segment Type lComment j

Comment | Rectangle - Piece

Insert Before Segment
Inserts the segment selected from the Segment Type window to be inserted before the
segment highlighted in gray in the Text Editor window.

Insert After Segment
Inserts the segment selected from the Segment Type window after the segment
highlighted in gray in the Text Editor window.

Remove Segment

Deletes the segment that is highlighted in gray or blue in the EIA Text window from the
part program.
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Teach Trace

The Teach Trace function of the CNC allows parts and remnants to be traced rather than
programmed. The position information from the traced part remains as a part program
that can be saved to disk.

The Teach Trace algorithms present in the CNC can recognize both arcs and lines. This
reduces the overall memory required to store these parts and improves the smoothness of
the cut. The traced part in memory is in EIA format and can be cut, saved or manipulated
using any of the part options.

Teach Trace has two modes, Remnant Trace and Teach Trace. The screen opens in
Remnant Trace mode. Press the Select Teach Trace Mode soft key to use Teach Trace.

Remnant Trace Mode
In Remnant Trace mode, you can trace the outline of a plate remnant and save it as a file
so that it can be used later and nests of parts can be cut from the remnant.

To trace a remnant:

1. Onthe TeachTrace screen, press the Select Remnant Mode soft key.

2. Jog to the point on the Remnant window where you want the trace to begin. Use the
joystick or jog keys to move the torch over the plate.
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w

7.
8.

9

Press or click First Point.

Jog to the next point and press or click Next Point.

Repeat this step until you have traced all but the final point.

When the pointer is over the last point you need to trace, press or click Last Point.
Trace Remnant draws a line between this point and the first point to close the
remnant.

Press or click OK to let TeachTrace create the remnant.

TeachTrace connects the last point to the first point automatically and returns to the
Preview Window.

Press or click Files then Save to Disk.

Select a folder for the new remnant file from the Save to dropdown list.

It is helpful to create a folder named Remnant to hold your remnant files.

Enter a file name in the File Name field.

10. Press or click OK.

Teach Trace Mode

Transverse Position

0.000 in

Rail Position

0.000 in

y {1 “~8 Y
SA TR 1
A 4
Al wl 4
Start Corner
Tracing Pitch IW n
Arc Radial Error Iiﬂo in

Auto Closure Detect « Off & On

Closure Over/Under Lap Iifﬂ in _
Teach Trace Window Kerf Direction m @ Cancel

Press Start When Ready To Trace Cut 45317PM Manual Move Speed | 200 ipm @

t_)) Help

¥ Optimize Segments

Select Change Select Remnant
Select Move Mode Auto Mode Move Speed Mode

The Teach Trace function must be used in conjunction with an optional stand-alone
optical tracing system.

To use the manual function, press Select Manual Mode, which also enables the Change
Move Speed button so you can change the manual move speed. Press the Change Move
Speed button repeatedly to cycle through the programmed manual jog rate settings.
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Transverse Position

0.000 in

Rail Position

0.000 in

4 B B
S A=l > T
A A g
Al wl 4
Start Corner
Tracing Pitch IW in
Arc Radial Error Iim n

Auto Closure Detect © Off © On

Closure Over/Under Lap | -1 in

g) Help

Teach Trace Window Kerf Direction m @ Cancel
Press Start When Ready To Trace Traverse 5:03:21 M Manual Move Speed |10 ipm 0

v Optimize Segments

I L Select Change Select Remnart
S HETE T E Auto Mode Move Speed Mode

Start Corner
The Start Corner setup parameter allows the user to select where the taught part will
begin for proper viewing on the screen.

Tracing Pitch

This determines how precisely to learn a part. The Tracing Pitch can be adjusted to trade
off resolution versus size of the taught part. This value does not affect the actual position
resolution of the part.

A good starting point for most tracing systems is 0.01”.

Arc Radial Error

Specifies the arc error tolerance to be used when checking the current segment for
dimensional accuracy. All ESSI or EIA programs are comprised of lines, arcs and
circles. Arc Radial Error is used to ensure that the starting and ending radial vectors are
within tolerance to describe a valid geometry.

Auto Closure Detect

This parameter is used to allow the CNC to detect that it has returned to the starting point.
With this feature ON, the CNC stops the motion of the tracer when the part is complete
allowing a lead-out to be programmed.
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Closure Over/Under Lap

By specifying a positive value for this parameter, the CNC does not stop the tracer until it
has gone past the start point by the amount of this parameter. By specifying a negative
value, the tracer stops as soon as the tracing head position is within this parameter’s
distance of the starting point. This is only available if the Auto Closure Detect is On.

Kerf Direction
Selects the kerf for cut segments.

Traverse/Pierce
Switches between the traverse and cut segments of the part as it is taught.

Select Auto/Manual Mode
Use this button to change trace modes. If you select manual mode, you can also use the
Change Move Speed button to change the trace speed.

Change Move Speed
Press this button to change the trace speed in manual mode.

Select Remnant Mode
Press this button to use remnant mode to create remnants.

Tracing a part

To trace a part while at the Teach Trace screen, select Auto mode, then select traverse or
pierce. You can switch between traverse and pierce during the tracing procedure.
Position the optical sensor near the part drawing and press Start. Use the sensor
positioning controls to direct the sensor towards the part. Once the sensor has located the
part, the tracing system will follow the part outline until completion. When completed,
press OK. The part file can now be cut, saved or edited.

Refer to the instructions provided with your Optical tracing system for further details.
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Nester

Nester is a proprietary part nesting program, which allows the operator to manually group
or nest selected parts together as one part program to conserve raw materials and
maximize machine utilization. This nesting program is designed to maximize the control
features of graphical user interface, simplified keypad operation and advanced
communications software to provide quick, simple and logical programming.

Additionally, an optional Automatic Nesting feature may be enabled to perform true
shape, single station, automatic nesting. With its advanced Graphical User Interface, ease
of use and advanced profile positioning algorithms, this Automatic Nesting feature can
greatly improve the output of your shape cutting operation by reducing overall process
time and increasing plate utilization. Contact your CNC vendor for details on enabling
this Automatic Nesting feature.
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Manual Nesting

Main Screen Layout

The main viewing area is the largest area of the screen and is located in the upper left
corner. The edge of the plate is displayed in dark green. The plate size displayed is based
on plate information that has been selected at the main setup screen.

The upper right corner of the main screen displays the part program list for the nest in
order of cut sequence. In the lower right, part position and orientation information for the
selected part program is displayed and can be manipulated for use as new parts are added.

LB |

LBracket.txt
LBracket.txt
LBracket txt

LBracket.ixt
LBracket.txt

Add Part
Pressing the Add Part soft key accesses the screen, which allows the user to select a part
program from a selected source.

Remove Part
This soft key is used to remove the selected part from the nest parts list.
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Cut Earlier

Pressing the Cut Earlier soft key will move the selected part program to an earlier
position in the part cut list. The sequence in which the parts are cut changes, but not the
selected part location in the nest.

Cut Later

Pressing the Cut Later soft key will move the selected part program to a later position in
the part cut list. The sequence in which the parts are cut changes, but not the selected
part location in the nest.

View Sheet / View Part

View Sheet allows the viewing of a part as it would appear on the plate. After pressing
the View Sheet soft key, the display window zooms out to show the part in relationship to
the entire plate.

After zooming out, the display can be zoomed in again by pressing the + key, which
causes horizontal and vertical scroll bars to be displayed. Pressing the - key will zoom
back out.

More information on use of this feature is provided in the Manual cutting section.

Arrow Key (Distance)

The Arrow Key allows the user to select one of five different preset move distances when
the arrow keys are pressed to locate parts in the nest. These five distances are definable
and are selected in the Nester setup screen.

Clear Nest
Clear Nest will delete all the parts located in the nested parts list from temporary
memory.

Setup

Pressing the Setup soft key accesses the Nester setup screen for configuring the variable
parameters when using Nester.
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Nester Setup
The following Setup parameters are used to configure the manual nesting process for use.

Arrow Motion

At this screen, the user can select different move increment dimensions. These
dimensions are used as move distance references when the control arrow keys are pressed
to place parts in position on the plate.

Autoposition

Autoposition is an automated feature of the Nester software to search for the next
available location to place a part that is being added to the nested part list. Autoposition
compares the overall block dimensions of the selected part and searches for the next
available block on the plate that is large enough to accommodate the part being loaded.
Values can be input for the Search Increment and Scrap Clearance parameters that are
used when searching for the next available part location.

Autoposition will not allow parts to be placed on top of other parts or inside other parts.
This feature is enabled or disabled by using the space key at the enable box.
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Using Nester

To begin, first select the plate size requirements for the nest at the Main Setup screen.
This information is used to display the plate size and plate orientation at the main view
screen to place parts on the plate. The plate information is retained with the nested part
program when saved.

Press the Nester soft key from the Shape Manager screen then enter the Nester Setup
Screen to configure the nesting software for use. Press OK to return to the Nester Main
Screen to begin placing parts in the nest.

Adding Parts

At the Nester Main Screen, press the Add Part soft key to add a new part to the nesting
part list. The first screen viewed will allow the user to select a part from the Simple
Shape Library, from a disk or from the host computer via link communications.

Memory Stick

BoltHoleFlange

Flange
GambrelRect
Gusset

LBracket
MarklIt
Pulley

After a part has been selected from either location, the user will be prompted to select the
number of pieces desired.
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As new parts are added, they are displayed on the selected plate in preparation for final
placement.

At this screen, the part can be oriented, scaled and moved to final position. This is done
by moving to the Nester Part List and highlighting the file name. Then select the desired
field to manually offset, rotate, mirror and scale the part.
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To position the selected part, use the manual direction keys. The view screen will be
outlined by a bold blue border indicating that the arrow keys are active. Pressing the
arrow keys will allow movement of the part to the desired location on the plate. Each
time the arrow keys are pressed, the selected part will move in the direction of the arrow
by the increment set by the Arrow Key distance soft key. By use of the arrow distance
key, arrow keys and zooming in the view field, exact placement of the desired part may
be obtained.

Additional parts may be added to the nest in the same fashion as described above. To
customize your nest, you may decide to delete parts or add parts to the list and change the
order in which they are cut by use of the soft keys displayed. When finished, press OK to
return to the Main Cut screen and begin cutting the nest. The part nest is currently saved
as a temporary file until another part is loaded.

Saving a Nest

From the Main Cut screen, press the Files soft key then Save to Disk. From here the part
can be saved to a hard disk folder on the CNC, Diskette or USB memory stick. The
nested parts file may be saved as a nest or a part. Saving as a nest using the save as
Nester File feature, will create a larger file which will allow future modification of the
nest through Nester. Nested parts saved as a part file cannot be modified.

108



Shape Manager

HyperNest — CNC Automatic Nesting Software

Optional HyperNest - CNC feature - This true shape, single station, automatic nesting
package allows quick and simple nesting of profiles on to selected material sizes. With
its advanced Graphical User Interface, ease of use and advanced profile positioning
algorithms, HyperNest - CNC can greatly improve the output of your shape cutting
operation by reducing overall process time and increasing plate utilization.

Main Screen Layout

The main viewing area is the largest area of the screen and is located in the upper left
corner and is used to preview manual nests. During an automatic nest, this area will
remain blank. The plate size used during Automatic nesting is based on plate information

that has been selected at the main setup screen.

The upper right corner of the main screen displays the list of part programs and quantities
of parts to be automatically nested. In the lower right, there locations to save the nested
part program to a folder location and to assign a file name.

Files | aty| s
RadiusL Bracket1 txt 25 L)) ¢
Flange2.txt 10
Triangle3.td 400
Gussetd txt 50
50
No Part Loaded
= P
Save to
[NESTED PARTS v |
File name :
[NEST Q o
¢ =
301:55 PM
's:g Hepr;?tue Setups

Note: This software feature is protected both by a software enable and a hardware key
(dongle) installed on the CNC.
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Automatic Nesting Setup

Pressing the Setup soft key accesses the following setup parameters and can be used to
configure the automatic nesting process for use. Note: If this feature is not available
(grayed out), the feature has not been enabled on your CNC. Contact your CNC vendor
for details on how to enable the Automatic Nesting feature.

g [ 006
[Botom et 5]
CuBieston [Soton o oo 5]

o -

Automatic Nesting
Switching the Nesting Parameter to Automatic enables the feature for use.

Part Spacing
The Part Spacing feature sets the spacing between parts during the Automatic Nesting
process.

Plate Edge Spacing
This parameter allows the user to set spacing around the edge of the plate to be used
during the Automatic Nesting process.

Program Origin

The Program Origin (nest start location) may be set to lower left, upper left, bottom left
or bottom right.

110



Shape Manager

Cut Direction
Cut Direction allows to user to select the direction the parts will be placed in during the
automatic nesting process. Options are: Left or Right, Right to Left, Top to Bottom and
Bottom to Top.

Nest Direction
Select the direction in which nests are placed in the automatic nesting process.

Return to Nest Start
When enabled, the Return to Nest Start feature will insert a traverse segment back to the
start point at the end of the nest.

Use Remnant
If remnants are created and saved for future use, select On to use one of these remnants
for automatic nesting.

Generate and Cut Offcut

Select On to generate offcuts for standard, rectangular nests.

If this feature is enabled, offcuts are created when 30% or more of the sheet remains after
nesting. The offcut is cut after a pause at the end of the nest on the last nested rectangular
sheet.

M65 Auto Reload
Select On to allow new sheets to be reloaded automatically.

When this feature is selected, there is a pause at the end of each sheet until the operator

presses Start to Resume. Then, a new sheet automatically loads and runs. Auto reload
works with standard, rectangular nests only.
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Using HyperNest — CNC

To begin, first select the plate size requirements for the nest at the Main Setup screen.
Press the Nester soft key from the Shape Manager Screen then enter the Setup Screen to
enable the Automatic Nesting software feature and configure the setup parameters for
use. Press OK to return to the Main Screen and begin placing parts in the nest.

Adding Parts

At the Main Screen, press the Add Part soft key to add a new part to the nesting part list.
The Add Part screen will allow the user to select a part from the Simple Shape Library,
from a disk or from the host computer via link communications.

| :
BoltHoleFlange
Flange
GambrelRect
Gusset

LBracket
RoundedLBracket
TestPattern

After a part has been selected from the desired location, the user is prompted to select the
number of pieces to be included in the nest.
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Shape Manager

After the number of parts is selected, a popup window displays to allow you to select
whether the selected part will be mirrored in the nest, for greater efficiency, or used as a
wildcard part. Wildcard parts “fill in” a sheet on which the nest occupies at least 75% of

the sheet.

Number of Paris I

I~ Mirror I Wildcard

w 0K @ Cancel

As new parts are added, the part file name and quantity are displayed in the parts list
window in the upper right corner of the screen in preparation for final placement during

the Automatic Nesting process.

113



Shape Manager

RadiusL Bracket1 txt
Flange2.txt
Triangle3.txt
Gussetd tt

Select the desired file location and assign a file name, then press the OK soft key to begin
the automatic nesting process. A progress window will be displayed during the nesting
process.

Hyperhlest Progress

BT
A S
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Note: The nest process progresses quickly and not all shapes may be visible on screen or
other drawing anomalies may be noted during the nesting process.

In the event that more parts are selected than can fit on one plate, multiple plates or sheets
(nested program) files will be generated and saved in the selected folder with the selected
file name, but a numeric suffix will be added. Example: saving the part file as Nest may
generate multiple part files named NEST1.txt, NEST2.txt, NEST3.txt, etc.

Remove Part
A part may be removed from the part files list by highlighting the selected part in the files
list and pressing the Remove Part soft key prior to executing the nesting.

Note: The software feature on the CNC is protected by a hardware key or dongle. If the

hardware key has been removed from the CNC, the following message will appear when
the Nest Parts soft key has been pressed.
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HASP Protection Syztem

X

—

Nest Summary
Upon completion of the nest, the software will provide a summary of the Automatic
Nesting process.

Hyperllest Results

Statistical analysis of the process is provided for the number of sheets, time to execute
nest, total nest utilization and total number of shapes nested.

Note: Sheets that are generated with the exact same part configuration will be listed as
“Sheet No. # (total #)”.
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Hyperlest Results

Scrolling down will allow you to view an analysis of the parts used and to view the
individual sheets produced and a listing of the net utilization for the specific sheet.

Hyperllest Results

I [ utEut Fragran
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Press OK to accept the nest and have the first sheet become the current part. Press the
Cancel key to reject the nest and return to the main nesting screen to add or remove parts
from the nest.

Main Screen View of Nest

- Cut Sense
- Torch Height Disable
- Marker

- High Preheat Control
- Low Preheat Control

Note: Parts with open loops or other invalid geometries may not be able to be
automatically nested. It may be possible to manually nest parts which have been rejected
by the Automatic Nesting function.
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HyperCAD

HyperCAD is an easy to use 2D drawing application specifically designed for shape
cutting. The software’s powerful CAD utilities let users import DXF and CNC files or
draw from scratch. Files can be converted to graphical parts for editing and saving or go
directly to cutting.

This simple CAD/CAM application lets you move easily from drawing to cutting.

HyperCAD Features

English or Metric Units

Part / Sheet viewing capabilities

Scaling, mirroring or rotating of parts
Repeating and copying of shapes

Moving / modifying of lead-ins and lead-outs
Add-on of chamfers, fillets and notches
On-screen, full-part cutting simulation

Built in Help functions

[Z4 Crevis Cam - HyperCAD NEE
File Edit Insert Modify WYiew Tools Part Help

[DCzEdsny=a~ «[xFoQuaaaaa|s ik am a8 S50 7 7[R 4X Y A%
[/ 20000 ad @AA=wEG I &I It |fRFFLF Ral @
ailcslil=adls EMclgpopooEpe 2 2R~ EEE s e=E s+ e

&,

|{-0.6402, 1.0280} inches [ hom |
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This feature is offered as a limited use trial version. Contact your CNC vendor for
information on enabling unlimited use of this feature. This package may be used on the
CNC equipped with mouse and PC keyboard or offline on a PC.
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HyperNEST

HyperNEST is a full featured, automatic true shape application designed to allow quick
and simple nesting of profiles onto standard material sizes. The HyperNEST graphical
user interface greatly improves the output of any shape cutting operation.

HyperNEST Features

HyperNEST also lets mechanized end users achieve:
Multi-torch nesting with a variable number of torches
Bridging and chain cutting for common line cutting
Extending consumable life

“Move, drag and drop” manual interactive nesting
Viewing and modifying of multiple sheets at the same time
Multiple nesting scenarios for optimizing plate use and process cutting time
Use of Wild Card parts to optimize plate utilization
Automatic off-cut generation

Built in Help functions

%% test nest (1) - HyperNest _ 3] x|
Flle Edt Insert Modify Wiew Tools Hest Help

Dz A8R|sTe|y ~[x 6 AOARKISR|| TR T CTRARUR P 7]
[s@eAld a0 |ARFFSP 2 BEE 6oonod B
EEEEE TR R G e E =

(110,3628, -3.4608) inches Jraura |

This feature is offered as a limited use trial version. Contact your CNC vendor for
information on enabling unlimited use of this feature. This package may be used on the
CNC equipped with mouse and PC keyboard or offline on a PC.
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Evaluation Timer

Trial version software will prompt the user with a notification of the number of “uses”
left at each launch. To enable unlimited use, a password would be provided by the CNC
vendor.

To launch the trial software, select the Evaluation Version.

Example
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Load from Disk

The following screen is used to load a part from a diskette, USB memory stick, or the
hard drive.

Flange
GambrelRect
Gusset
LBracket
Pulley
Rectangle
Rectangle

BoltHoleFlange |

v

Load from

Select the source from which you load a part: diskette, USB memory stick, or a directory
on the hard disk. To add or remove a directory, double-click on the touch screen where
indicated.

Keypad operation: To select a different directory, use the T and 4 keys on the
keyboard. To add or remove new directory use the + or — key.

Files
Lists the files that are in the directory you selected in the Load from field. Press the
name of the files that you want to load.

Keypad operation: To scroll through different files, use the T, I, Page Up and Page
Down keys on the keyboard. To remove a file, use the - key on the keyboard. To select
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multiple files to load, highlight the first file selection, then use the T and { keys while
pressing the shift key to highlight the remaining files.

Note: You can only select multiple files if you are loading them from a diskette or USB
memory stick to the hard drive.

File name/Diskette file name
Displays the name of the file you selected. To remove a file, highlight the file name and
double-click on the touch screen where indicated.

Keypad operation: To remove a file using the keyboard, use the — key.

Preview
Check this box to preview the files you selected in the Preview Window.

Load to
Select the destination for the part; either load the part for cutting or save it in a directory
on the hard disk. To add or remove a directory, double-click on the touch screen where
indicated.

Keypad operation: To select a different directory, use the T and 4 keys on the
keyboard. To add a new directory, use the + key on the keyboard. To remove a
directory, use the - key on the keyboard.

Note: This selection is only available if you are loading the part from the diskette or USB
memory stick.

Hard drive file name

Enter the name for the file that you are loading on the hard drive.

Note: This selection is only available if you are loading the part from the diskette or USB
memory stick.

Resume Last Part

Displays when the Rush Job Interrupt or Automated Power Loss Recovery feature is in
use. These features allow the user to pause the current part program and retain the part
and current position information. The user can load and execute another part program
and return to the original part using the Resume Last Part soft key.

Show Certain Files
Allows the operator to search the selected folder for specific part files by using wildcard
searches with both the asterisk (*) and question mark (?).

Keypad operation: To input the asterisk when using a keyboard, press the left shift key

(purple) and the backspace key. To input the question mark, press the right shift key
(blue) and the backspace key.
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Show All Files
Allows the operator to switch from viewing the selected files to viewing all files with the
predetermined file extensions.

After all the parameters are set, press Enter on the keyboard to load the part.

Resume Last Part Features

Rush Job Interrupt

Allows you to pause the current part program and retain the part and current position
information. At the Pause screen, press the Cancel key. A message window offers you
the opportunity to save the part information to use later.

Edge |

vt Would you like to save this part for completion later? This will replace any previously
* 3 saved partially completed part. If you select Yes, you may Select Files and Resume
Part after your Rush Job(s) are complete to finish this part.

w Yes @ No

If the user selects YES, the Resume Last Part button will be viewable at the Files Screen.
The user can load and execute another part program and then press the Resume Last Part
soft key to return to the original part and resume cutting.

Automated Power Loss Recovery

Uses the Resume Last Part feature similar to the Rush Job Interrupt. However, the
machine must be homed to ensure proper positioning before it can resume cutting the
part.

You can also use this feature if there is an overtravel, or similar fault.
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Save to Disk
This screen is used to save a part to a diskette, USB memory stick, or the hard drive.

Dscts 4

NEstEDPARTS ]

Save to
Select whether you save to the diskette, USB memory or to a directory on the hard disk.
To add or remove a directory, double-click on the touch screen where indicated.

Keypad operation: To select a different directory, use the T and 4 keys on the
keyboard. To add a new directory, use the + key on the keyboard. To remove a
directory, use the - key on the keyboard.

File name/Diskette file

Enter the file name that you are giving the file you are loading on the disk.

If you select the Save Original Text option, the system will save the part to the disk in its
original programming format.

Note: This selection is not available if you are saving the file to the diskette or USB
memory stick from the hard drive.

Save From
Select whether you save from the current part or from a directory on the hard disk. To
add or remove a directory, double-click on the touch screen where indicated.
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Keypad operation: To select a different directory, use the T and 4 keys on the
keyboard. To add a new directory, use the + key on the keyboard. To remove a
directory, use the - key on the keyboard.

Note: This selection is only available if saving to the Diskette or USB memory stick from
the hard drive.

Files

Select one or more part files from the list of all the files that are in the Load from
directory that can be loaded from the disk. To remove a file, double-click on the touch
screen where indicated.

Keypad operation: To scroll through different files, use the T, J, PAGE UP and PAGE
DOWN keys on the keyboard. To remove a file, use the - key on the keyboard. To select
multiple files, highlight the first file selection, then use the T and { keys while pressing
the shift key to highlight the remaining files.

Note: This selection and Multiple file selection are only available if you are saving files
to the diskette or USB memory stick from the hard drive.

Hard drive file name

Enter the name that you are giving to the file if you are loading it on the hard drive.
Note: This selection is only available if you are saving files to the diskette or USB
memory stick from the hard drive.

Preview
Check this box to preview the file that is selected in the Files listbox.

Keypad operation: To check or uncheck the box, press the SPACE key on the keyboard
when the Preview box has the focus.

Note: This selection is only available if you are saving files to the diskette or USB
memory stick from the hard drive.

After you have made all your selections and entries, press OK to save the part.

Save Log to Disk

This feature is enabled when Key Logging is selected in setups.

The Key Logging feature is used as a diagnostic tool to record key presses that are made
at the control during operation. When this feature is enabled, all key presses and
application faults are saved in a daily log file that can be sent to the control manufacturer
for evaluation.
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Download from Host

The following screen is where you download a part from a host computer. After all the
parameters below are set, press Enter on the keyboard to start the download.

4SidedConcaveRect-ixt
5SidedPolygon-txt
ABCA123-xt
CirclelnRect-txt
Circle-txt
o | ConvexCirclelnRect-txt
| | Flange-ixt

Curertpert 5]

Download from
Selects the directory on the host computer from which you want to download a part. To
add or remove a directory, double-click on the touch screen where indicated.

Keypad operation: To select a different directory, use the T and J keys on the
keyboard. To add or remove new directory use the + or — key.

Files
Lists the files in the download from directory that can be downloaded from the host
computer.

Keypad operation: To scroll through different files, use the T, 4, PAGE UP and PAGE
DOWN keys on the keyboard. To remove a file, use the - key on the keyboard. To select
multiple files to download, highlight the first file selection, then use the T and { keys
while pressing the shift key to highlight the remaining files.
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Remote file name
The name of the remote file that will be downloaded from the host computer.

Preview

Check this box to preview the file that you selected in the Files list box. To check or
uncheck the box, press the SPACE key on the keyboard when the Preview box has the
focus.

Download to

Selects you want to download the part -- to the current part in memory or to a directory
on the local hard disk. If you select one of the local directories, the Local file name field
displays.

Keypad operation: To select a different directory, use the T and 4 keys on the
keyboard. To add a new directory, use the + key on the keyboard. To remove a
directory, use the - key on the keyboard.

Local file name

The user-defined file name assigned to the file that is being downloading to the hard
drive.
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Upload to Host

Use this screen to upload a part to a host computer. After all the parameters are set, press
Enter on the keyboard to start the upload.

pats

CE—

BoltHoleFlange
Flange
GambrelRect
Gusset
LBracket
Pulley
Rectangle
Rectangle

GambrelRect '

¥ Previe

Upload to
Select the directory on the host computer to which you want to upload a file. To add or
remove a directory, double-click on the touch screen where indicated.

Keypad operation: To select a different directory, use the T and 4 keys on the
keyboard. To add a new directory, use the + key on the keyboard. To remove a
directory, use the - key on the keyboard.

Remote file name
Enter the name of the file that you are uploading to the host computer.

Upload from

Select whether you upload the current part in memory or from a directory on the local
hard disk. If you select one of the local directories, the Files, Local file name and
Preview fields display. To add or remove a directory, double-click on the touch screen
where indicated.
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Keypad operation: To select a different directory, use the T and { keys on the
keyboard. To add a new directory, use the + key on the keyboard. To remove a
directory, use the - key on the keyboard.

Note: This selection is only available if you are saving a file to the diskette or USB
memory stick from the hard drive.

Files
Lists all the files in the upload from directory that can be uploaded to the host computer.
To remove a file, double-click on the touch screen where indicated.

Keypad operation: To scroll through different files, use the T, {, Page Up and Page
Down keys on the keyboard. To remove a file, use the - key on the keyboard. To select
multiple files to upload, highlight the first file selection, then use the T and { keys while
pressing the shift key to highlight the remaining files.

Local file name
The name of the local file that will be uploaded to the host computer.

Preview
If you check this box, you can preview the file you selected in the Preview window.

Keypad operation: To check or uncheck the box, press the SPACE key on the keyboard
when the Preview box has the focus.

Loading Invalid Files

While loading the desired part file, the control will check the part for proper geometry
and other errors. If an error is detected, a message is displayed:

bdoe x|

A Invalid X Code Numeric Value:
LIRS €,0,0.0,0.0,0.¢

u()k

If the system attempts to load the part, the control highlights the invalid line of code from
the text editor.

For example, in the following sample code, the line of code “XXXXXXXX" is invalid
and has been circled for easy detection. Correct the file using the text editor. After the
invalid code is corrected, the control will attempt to translate the part file and will
indicate additional invalid codes.
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( Rectangle - Piece )
G20
G91

G99 X1Y010JO
G41

MO7

G01 X0 Y5

G01 X5 Y0

G01 X0 Y-5

G01 X-5Y0
MO8
G40
MO02
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Library Shapes

Double-click on a shape to edit it.

b L I L g) Help
Rectangle Circle Triangle L-Bracket Trapezoid Slant Gambrel Roofed 4 Sided 5 Sided Qval
Rectangle Rectangle Rectangle Palygon Palygon
Circle w/ Hat  Circle Slice  Straight Slots  Angled Slots  Horizontal Rip  Vertical Rip Flange Circle w/ Gusset 8 Sided Rectangle w:
Side Rectangul.. Conwvex Cor...
® L L A\ ~ T OO &
Rectangle w/  L-Bracket w. Slant Trapezoid w/  Flange Slice Elbow Flange Repair Rectangle w/ Rectangle w/ Rectangle w/ Rectangle w.
Concave C... Ebow Radi  L-Bracket ... ConvexCo... ing Rectangula... Circular Hole  Circular Hol.. Tab
Rectangle w/ Rectangle w/ Rectangle w/ Rectandle w/ Convex Concave Triangle w. Polygon w/ Slant Slant Slart
Convex Tab Notch Slant MNotch Radius Rectandle Rectangle  Concave Side Concave Side Rectangle ... Rectangle ... Rectangle
- 8 X —~ @ O B B B B
Cross Cross w. 4 Sided 4 Sided Pipe Mount Bolt Hole Bolt Hole Bolt Hole Bolt Hole Bolt Hole Bolt Hole
Circular Hol...  Convex .. Concav.. Circle Flange Rectangle  Rectangle .. Rectangle ... Rectangle ..
Rounded Horseshoe  Conwvex Roof Convex Roof Conwvex Roof  Pulley Cover  Paddle Blind  Water Pump Frame Fulle: Sprocket
L-Bracket Trapezoid ... Polygonw.. Polygonw/ .. Gi
ABC B
123 Y
Text Test Pattem #J MUkiT:
@ Cancel
e >
Double-Click Shape or Press Enter key to Edit Shape 47280 M

Hyperiest

Shape ;:_'- Text Shape Teach Gm-
Library 1ﬂ Editor Wizard Trace Nester L] HyperCAD

Library Shape Setup

On the screen for the shape you select, enter the correct dimensions to create the part you
require. There is a small Help icon in the lower right hand corner of the display to
indicate which parameter the control is looking for. The current parameter is highlighted
with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Rectangle

Base Width 9 in
Height [ § in
Lead In Length |—05 in
Lead Out Length ,70.5 in

Part Type m

Lead Type !Almled—j

5354 in

55in

Preview Window =
Cancel Hel oK
12.03:20 PM @ e t_’) £ V'

Gy Part View
{ Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with
the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Height
Enter the height of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Note: the Rectangle simple shape has the ability to select the location for the lead-in and
lead-out by pressing the Space key. Press the Space key to move the lead-in and lead-out
to the next available location.

Part Type
Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Circle

Circle Diameter n
Lead In Radius |705 in
Overburn Length I—U in
Lead OutRadius [ 05 in
Part Type m
Lead Type |Radius T

5in

Sin

Preview Window

12.03:49 PM @ cocc B Q) e @ x

Gy Part View
= Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Circle Diameter
Enter the diameter of the part.

Lead-In Radius

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius

Part Type
Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Triangle

Base Width in
LeftSide Angle [ 65 deg
Right Side Angle [ 65 deg

Lead In Length [70 in

LeadOutlength [ O in
Part Type m

4289 in

4in

Preview Window -
Cancel ) Hel oK
12.04:11 PM @ A ) s @

Gy Part View
i ] Optians EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with
the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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BaseWidth
Enter the width of the base of the part.

Left Side Angle
Enter the number of degrees for the angle on the left side of the part.

Right Side Angle
Enter the number of degrees for the angle on the right side of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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L-Bracket

Base Width in

TopWidth [ 1 in

Overall Height [ 225 in

SideHeight [ 1 in

Lead In Length I—U in

Lead Outlength [ O in
Part Type m

225in

225in

Preview Window

12:04:32 FM @ el 0_..) tic v JK

Gy Part View
= Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Top Width
Enter the width of the top of the part.

Overall Height
Enter the height of the part from the base to the top.

Side Height
Enter the height of the shortest side of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Trapezoid

Base Width in

Height [ 4 in
LefiSide Angle [ 75 deg
Right Side Angle [775 deg

Lead In Length I—U in

Lead Outlength [ O in
Part Type m

4in

Preview Window

12.04:55 PM @ cocd I @) B @ X

75.5_5_93. Part View

= Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Height
Enter the height of the part.

Left Side Angle
Enter the number of degrees for the left side angle of the part.

Right Side Angle
Enter the number of degrees for the right side angle of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Slant Rectangle

Base Width E in

TopWidth [ 25 in

Overall Height [ 5 in

Side Height [ 25 in

Lead In Length I—U in

Lead Outlength [ O in
Part Type m

5in

Sin

Preview Window

12.05:22 PM @ ceec I @) e @ =

Fart View
Options EIA Text

o

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Top Width
Enter the width of the top of the part.

Overall Height
Enter the height of the part from the base to the top.

Side Height
Enter the height of the shortest side of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Gambrel Rectangle

BaseWidth [ 5 in

Left Slant Width [ 1.25 in
Right Slant Width W in
Overal Height [ 5 in
Side Height [ 375 in
Leadinlength [ O in
LeadOutlength [ 0 in
Part Type [ESSNNG

5in

Sin

Preview Window

12:05:57 PM @ e 0_..) tico \' Ok

Gy Part View
= Opticns EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Left Slant Width
Enter the width (measured horizontally) of the left, slanted side of the part.

Right Slant Width
Enter the width (measured horizontally) of the right, slanted side of the part.

Overall Height
Enter the height of the part from the base to the top.

Side Height
Enter the height of the sides of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Roofed Rectangle

Base Width E in

Left Slant Width [ 3.25 in

Overall Height [ 5 in

Side Height [ 35 in

Lead In Length I—U in

Lead Outlength [ O in
Part Type m

5in

Sin

Preview Window

k=1

12.06:11 PM @ 2o i G @ X

@y Part View
o Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Left Slant Width
Enter the width (measured horizontally) of the left, slanted side of the part.

Overall Height
Enter the height of the part from the base to the point at the top.

Side Height
Enter the height of the sides of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

151



Library Shapes

4-Sided Polygon

Base Width E in

LeftSlantWidth [ 15 in

Overall Height [ 5 in

Side Height [W in

Lead In Length I—U in

Lead Outlength [ O in
Part Type m

5in

Sin

Preview Window

12.08:25 PM @ s ) @

Gy Part View

= Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Left Slant Width
Enter the width (measured horizontally) of the left, slanted side of the part.

Overall Height
Enter the height of the part from the base to the point at the top.

Side Height
Enter the height of the sides of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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5-Sided Polygon

Overalwicth [ B in
LeftSlantWidth [ 15 in
Right Slant Width W in
Overal Height [ 5 in
Side Height [ 425 in
Lead In Radius lim in
Lead OutRadius [ 01 in

Part Type m

Lead Type |Radius >

5in

Sin

Preview Window

12.06:47 PM @ Cocd B @) on @

Gy Part View
= Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Overall Width
Enter the width of the part.

Left Slant Width
Enter the width of the slant (measured horizontally) of the left side of the part.

Right Slant Width
Enter the width of the slant (measured horizontally) of the right side of the part.

Overall Height
Enter the height of the part, from base to top.

Side Height
Enter the height of the right side of the part.

Lead In Radius
Enter the radius of the lead-in arc.

Lead Out Radius
Enter the radius of the lead-out arc.

Part Type
Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.

155



Library Shapes

Oval

Lead In Radius I—U in
Overburn Length ,70 in
Lead OutRadius [ 0 in

Part Type m
Lead Type m

3in

Preview Window

12.07.02PM @ el (2GS @

Gy Part View
3 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.

156



Library Shapes

Width
Enter the width of the part.

Height
Enter the height of the part.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Part Type
Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Circle with Flat Side

Circle Diameter n

CentertoFlat Side | 1.75 in

Lead In Length 0 in

Lead Out Length [70 in
Part Type m

4.25in

Preview Window =
Cancel ) Hel oK
12,0718 PM @ 5 O @

Gy Part View
= Opticns EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with
the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Circle Diameter
Enter the length of the diameter of the part.

Center to Flat Side
Enter the distance from the center to the flat side of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Circle Slice

Circle Radius in
Sice Angle [ 90 deg

Lead In Length I—U in

Lead Out Length [70 in
Part Type m

35in

495in

Preview Window -
Cancel Hel oK
12.07:47 PM @ ” ) & @

r_'e.ﬁ’i Part View
= Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Circle Radius
Enter the radius (straight side) of the part.

Slice Angle
Enter the number of degrees of the angle of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Straight Slots
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Slot Width
Enter the width of the slots.

Slot Height
Enter the height of the slots.

Number of Slots
Enter the number of slots in the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.
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Angled Slots
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Slot Width
Enter the width of the slots.

Slot Height
Enter the height of the slots.

Slot Angle
Enter the number of degrees for the angles at the end of each slot.

Number of Slots
Enter the number of slots in the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.
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Horizontal Rip

Length n

Oin

Preview Window

12.08:35 PM @ el RS @ x

Gy Part View
b Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Length
Enter the length of the horizontal rip.
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Vertical Rip
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Length
Enter the length of the vertical rip.
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Flange
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Flange Outer Diameter
Enter the diameter of the outer edge of the part.

Flange Inner Diameter
Enter the diameter of the inner edge of the part.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Circle with Rectangular Hole
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Circle Diameter
Enter the diameter of the outer circle.

Hole Width
Enter the width of the rectangular hole.

Hole Height
Enter the height of the rectangular hole.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Gusset

Base Width in
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Height
Enter the height of the part.

Clearance Radius
Enter the length of the radius of the clearance curve.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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8-Sided
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Left Slant Width
Enter the width of the side that slants to the left.

Base Width
Enter the width of the base of the part.

Right Slant Width
Enter the width of the side that slants to the right.

Top Slant Height
Enter the height of the slanted sides on the top of the part.

Side Height
Enter the length of each side.

Bottom Slant Height
Enter the height of the slanted sides on the bottom of the part.

Lead In Radius
Enter the radius of the lead-in arc.

Lead Out Radius
Enter the radius of the lead-out arc.

Part Type
Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Rectangle with Convex Corners
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Height
Enter the height of the part.

Corner Radius
Enter the length of the radius of the curve in the convex corners.

Convex Corners
Enter the number of convex corners on the part.

Lead In Radius
Enter the radius of the lead-in arc.

Lead Out Radius
Enter the radius of the lead-out arc.

Part Type
Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Rectangle with Concave Corners
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Height
Enter the height of the part.

Corner Radius
Enter the length of the radius of the curve in the concave corners.

Convex Corners
Enter the number of convex corners for the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Top Width
Enter the width of the top of the part.

Overall Height
Enter the height of the part, from base to top.

Side Height
Enter the height of the right side of the part.

Inside Elbow Radius
Enter the radius of the inside curve of the part.

Outside Elbow Radius
Enter the radius of the outer curve of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type
Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Slant L-Bracket with Elbow Radii

Base Width in
TopWidth [ 15 in
Overall Height [ 5 in
Side Height [ 15 in
Inside Elbow Radius [ 1 in
Outside Elbow Radius [ 1 in
Lead In Length I—U in
; Lead Out Length Iiﬂ in
w Part Type m
Lead Type imj
Sin
Preview Window —
12:13:02 PM @ Sits 0_.-) teo v K
i gt

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Top Width
Enter the width of the top of the part.

Overall Height
Enter the height of the part from base to top.

Side Height
Enter the height of the short side of the part.

Inside Elbow Radius
Enter the radius of the inside curve of the part.

Outside Elbow Radius
Enter the radius of the outer curve of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type
Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Trapezoid with Convex Corners
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Height
Enter the height of the part.

Left Side Angle
Enter the number of degrees for the angle on the left side of the part.

Right Side Angle
Enter the number of degrees for the angle on the right side of the part.

Corner Radius
Enter the radius of the curve in the convex corners of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Flange Slice
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with
the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Flange Outer Radius
Enter the radius of the outside curved edge of the part.

Flange Inner Radius
Enter the radius of the inside curved edge of the part.

Slice Angle
Enter the angle of the straight sides of the part

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Elbow
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Elbow Outer Radius
Enter the radius of the outer edge of the part.

Elbow Inner Radius
Enter the radius of the inner edge of the part.

Elbow Angle
Enter the number of degrees of the angle formed by the straight edges of the part.

End Length
Enter the length of the ends of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Flange Repair Ring
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Flange Outer Diameter
Enter the length of the diameter of the outer, circular edge of the part.

Flange Inner Diameter
Enter the length of the diameter of the inner hole within the part.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Rectangle with Rectangular Hole

BaseWidth [  § in
Overal Height [ 5 in
Hole Width [ 15 in
Hole Height [ 3 in
SidetoHole [ 1 in
Top to Hole |71 in
Lead In I—U in
leadOut [ 0 in

Hole Lead Type |Radius vi

5in
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Preview Window
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.

194



Library Shapes

Base Width
Enter the width of the base of the part.

Overall Height
Enter the height of the part from base to top.

Hole Width
Enter the width of the hole within the part.

Hole Height
Enter the height of the hole within the part.

Side to Hole
Enter the distance between the left edges of the part and the hole within it.

Top to Hole
Enter the distance between the top of the part and the top of the hole within it.

Lead-In/Lead-Out
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Hole Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Rectangle with Circular Hole

Base Width 6 in

Overal Height [ 6 in
Hole Diameter |—3 in
SidetoHole [ 3 in
Top to Hole |—3 in
Lead In liﬂ in
Overburn Length I—b in

i
Lead Out 0 in
Hole Lead Type |Radius vi

gin

Gin

Preview Window
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Overall Height
Enter the height of the part from base to top.

Hole Diameter
Enter the diameter of the hole within the part.

Side to Hole
Enter the distance from the left side of the part to the center of the hole within it.

Top to Hole
Enter the distance from the top of the part to the center of the hole within it.

Lead-In/Lead-Out
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Hole Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Rectangle with Circular Hole and Convex Corners

BaseWidth | 5 in
Overall Height [ 5 in
Hole Diameter ,—2 in

SidetoHole [ 2 in

Top to Hole |_25 in
Corner Radius ,—1 in

Lead In I_O in
Overburn Length I—O in

leadOut [ 0 in
Hole Lead Type Imz

5in

5in

Preview Window
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@Yy Part View
b4 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.

198



Library Shapes

Base Width
Enter the width of the base of the part.

Overall Height
Enter the height of the part from the base to the top.

Hole Diameter
Enter the diameter of the hole within the part.

Side to Hole
Enter the distance between the left side of the part and the center of the hole within it.

Top to Hole
Enter the distance between the top of the part and the center of the hole within it.

Corner Radius
Enter the length of the radius of the convex corners.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Hole Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Rectangle with Tab

TabtoleftSide | 125 in
TabWidth [ 15 in
TabtoRight Side | 225 in
Tab Height W in
Overall Height [ 5 in
Lead In Length ,—0 in
Lead Outlength [ O in

Part Type |Piece v l

5in

5in

Preview Window
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Part View
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Tab to Left Side
Enter the distance between the left side of the part and the left side of the tab.

Tab Width
Enter the width of the tab.

Tab to Right Side
Enter the distance between the right side of the part and the right side of the tab.

Tab Height
Enter the height of the tab.

Overall Heigth
Enter the height of the part from the base to the top of the tab.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Rectangle with Convex Tab

TabtoleftSide | 125 in
TabWidth [ 15 in
TabtoRight Side | 225 in
Tab Height W in
Overall Height [ 5 in
Convex Diameter ,—15 in
Lead In Length I_O in

Lead Out Length 0 in
Part Type |Piece hd I

5in

5in

Preview Window
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Tab to Left Side
Enter the distance between the left side of the part and the left side of the tab.

Tab Width
Enter the width of the tab.

Tab to Right Side
Enter the distance between the right side of the part and the right side of the tab.

Tab Height
Enter the height of the tab.

Overall Heigth
Enter the height of the part from the base to the top of the tab.

Convex Diameter
Enter the diameter of the convex curve of the tab.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

203



Library Shapes

Rectangle with Notch

NotchtoleftSide [ 125 in
NochWidth [ 15 in
Notch to Right Side [ 225 in
NotchHeight [ 15 in
Overall Height [ 5 in
Lead In Length ,—0 in
Lead Outlength [ O in

Part Type |Piece v l

5in

5in

Preview Window
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Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Notch to Left Side
Enter the distance between the left sides of the part and the notch.

Notch Width
Enter the width of the notch.

Notch to Right Side
Enter the distance between the right sides of the notch and the part.

Notch Height
Enter the height of the notch.

Overall Height
Enter the height of the part from base to top.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Rectangle with Slant Notch

NotchtoLeft Side [ 125 in
LeftSlantWidth | 05 in
NochWidth [ 05 in
Right Slant Width [ 05 in
Notchto Right Side | 225 in
Notch Height [ 15 in
Overall Height [ 5 in
Lead In Length ,—O in
LeadOutlengh [ 0 in
Part Type [Plece = |

£in

5in

Preview Window
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Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Notch to Left Side
Enter the distance between the left sides of the part and the notch.

Left Slant Width
Enter the width of the left slant in the notch.

Notch Width
Enter the width of the notch.

Right Slant Width
Enter the width of the right slant in the notch.

Notch to Right Side
Enter the distance between the right sides of the notch and the part.

Notch Height
Enter the height of the notch.

Overall Height
Enter the height of the part from base to top.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Rectangle with Radius Notch

Radius to Left Side

1
Radius Diameter 2
2
5

n

Radius to Right Side n

i
in
I
Lead In Length 0 in

Lead Qut Length 0 in
Part Type |Piece v I
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Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Radius to Left Side
Enter the distance between the left sides of the part and the radius.

Radius Diameter
Enter the diameter of the radius.

Radius to Right Side
Enter the distance between the right sides of the part and the radius.

Height
Enter the height of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Convex Rectangle

BaseWidth [ 5 in

Side Height [ 25 in

Convex Diameter |_5 n

Lead In Length I—D in

LeadOutlength [ O in
Part Type Im
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Preview Window
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Side Height
Enter the height of the rectangular portion of the part.

Convex Diameter
Enter the diameter of the convex portion of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Concave Rectangle

BaseWidth | 5 in

Center Height [ 5 in

Concave Diameter ,_5 in

Lead In Length I—O n

Lead Outlength [ O in
Part Type m
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Preview Window
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Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Center Height
Enter the height of the part between the base and the lowest point of the concave side.

Concave Diameter
Enter the diameter of the concave portion of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Triangle with Concave Side

BaseWidth [ 5 in
Height [ 5 i
Concave Radius |_5 in
Lead In Length I—O in
LeadOutlength [ 0 in
PartType [Piece = |

5in

5in
Preview Window
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Height
Enter the height of the part.

Concave Radius
Enter the length of the radius of the concave portion of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

215



Library Shapes

Polygon with Concave Side

BaseWidth [ 45 in
Overal Height [ 5 in
Side Height [ 05 in
Concave Radius |—45 in
Lead In Length ,—0 in
Lead Outlength [ O in
Part Type |Piece = |

5in
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Overall Height
Enter the height of the part from the base to the top.

Side Height
Enter the height of the right side of the part.

Concave Radius
Enter the radius of the concave portion of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Slant Rectangle with Radius

BaseWidth | 5 in
TopWidth [ 2 in
Overal Height [ 4 in
Side Height |—25 in
Clearance Radius IW in
Lead In Length ,—0 in
Lead Outlength [ O in
Part Type m
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Top Width
Enter the width of the top of the part.

Overall Height
Enter the height of the part from the base to the top.

Side Height
Enter the height of the right side of the part. The height of the side must be less than the
overall height of the part.

Clearance Radius
Enter the length of the radius of the clearance curve.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Slant Rectangle with Circular Hole

BaseWidth | 5 in
TopWidth [ 25 in
Overal Height [ 5 in
Side Height |—25 in
Hole Diameter |_2 in
SidetoHole [ 2 in
Top to Hole |_25 in
Lead In Radius I—O in
Overburn Length ,70 in
Lead OutRadius [ O in

5in

5in

Preview Window
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Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Top Width
Enter the width of the top of the part.

Overall Height
Enter the height of the part from the base to the top.

Side Height
Enter the height of the right side of the part. The height of the side must be less than the
overall height of the part.

Hole Diameter
Enter the diameter of the hole within the part.

Side to Hole
Enter the distance from the left side of the part to the center of the circle within it.

Top to Hole
Enter the distance from the top of the part to the center of the circle within it.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

221



Library Shapes

Slant Rectangle with Beveled Corners

Base Width 5 in
Top Width 25 in
Overall Height 5 in

Side Height 2.5 o

Top Left Corner -

Comer Type |Square «

Lead In Length 0 in
Lead Qut Length 0 in
Part Type |Piece - I
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Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Top Width
Enter the width of the top of the part.

Overall Height
Enter the height of the part from the base to the top.

Side Height
Enter the height of the right side of the part. The height of this side must be less than the
height of the left side.

Corner Selection
Use the dropdown list to select a corner of the part. Use the remaining fields to specify
the style of that corner. Repeat your selections for up to three corners.

Corner Type
Use the dropdown list to select a square or bevel corner.

If you select a bevel corner, use the Corner Width and Corner Height fields to enter the
dimensions of the bevel.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Cross

Leftwidth [ 15 in
Center Width [ 2 in
Rightwidth [ 15 in
TopHeight [ 15 in
Center Height [ 2 in
Botom Height [ 15 in
Lead In Length I_O in

Lead Out Length 0 in
Part Type |Piece hd I

5in

5in

Preview Window

24748 M @ s R @

@y Part View

= Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Left Width
Enter the width of the left side of the part.

Center Width
Enter the width of the center of the part.

Right Width
Enter the width of the right side of the part.

Top Height
Enter the height of the top of the part.

Center Height
Enter the height of the central portion of the part.

Bottom Height
Enter the height of the bottom portion of the part

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Cross with Circular Hole and Concave Inside Corners

Leftwidth [ 15 in

Center Width [ 2 in
Rightwidth [ 15 in
TopHeight [ 15 in

Center Height [ 2 in
Botom Height [ 15 in

Hole Diameter |_15 in
Inside Corner Radius I—OE in
Lead In Radius ,70 in

Lead OutRadius [ O in

5in

5in

Preview Window

24808 P @ et B @) kel @ X

y Part View

b4 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Left Width
Enter the width of the left side of the part.

Center Width
Enter the width of the center of the part.

Right Width
Enter the width of the right side of the part.

Top Height
Enter the height of the top of the part.

Center Height

Enter the height of the central portion of the part.

Bottom Height
Enter the height of the bottom portion of the part

Hole Diameter

Enter the length of the diameter of the hole within the part.

Inside Corner Radius

Enter the length of the radius of the curve on the inside of the corner.

Lead In Radius
Enter the radius of the lead-in arc.

Lead Out Radius
Enter the radius of the lead-out arc.
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4 Sided Convex Rectangle

BaseWidth | 5 in
BaseHeight | 5 in
Left Convex Radius ,_5 in
Right Convex Radius |—5 n
Top Convex Radius |_5
Bottom Convex Radius ,—5 in
Corner Size |_1 in
= Lead In Length I—O in
§ LeadOutlengh [ 0 in

5461in
Preview Window
Caneel ) He oK
24843 M @ e L) s v
[y Part View
b 4 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the rectangular base of the part.

Base Height
Enter the height of the rectangular portion of the part.

Left Convex Radius
Enter the length of the radius of the left convex side of the part.

Right Convex Radius
Enter the length of the radius of the right convex side of the part.

Top Convex Radius
Enter the length of the radius of the top convex side of the part.

Bottom Convex Radius
Enter the length of the radius of the right convex side of the part.

Corner Size
Enter the length and height of the corners of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.
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4 Sided Concave Rectangle

BaseWidth | 5 in

BaseHeight | 5 in

Left Concave Radius ,_5 in

Right Concave Radius |—5 n

Top Concave Radius |_5 in

Bottom Concave Radius ,—5 in

Corner Size |_1 in

- Lead In Length I—O in
0 LeadOutlength [ 0 in

5in

Preview Window

24932 PM @ =t B ) e @ X

[y Part View

b 4 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Base Height
Enter the height of the part from the base to the top.

Left Concave Radius
Enter the length of the radius of the left concave side of the part.

Right Concave Radius
Enter the length of the radius of the right concave side of the part.

Top Concave Radius
Enter the length of the radius of the top concave side of the part.

Bottom Concave Radius
Enter the length of the radius of the bottom concave side of the part.

Corner Size
Enter the length and height of the corners of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.
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Pipe Mount

LeftEndWidth [ 1 in
Distance Between Pipes |—15 in
RightEndWidth [ 1 in
Height [ 1 in
PipeRadius [ 05 in

Number of Pipes 3

,—
Lead In Length 0 in

Lead Out Length 0 in
Part Type |Piece hd I

1in

5in

Preview Window

25007 PM @ et B @) ek @

@y Part View

b Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Left End Width
Enter the distance between the left side and the center of the left pipe.

Distance Between Pipes
Enter the distance between the center of the pipes.

Right End Width
Enter the distance between the right side and the center of the right pipe.

Height
Enter the height of the part.

Pipe Radius
Enter the radius (measured vertically) of the pipes.

Number of Pipes
Enter the number of pipes in the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type

Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Bolt Hole Circle

Circle Diameter |—5 n
Bolt Hole Diameter W in
Bolt Hole Offset [ 3 in
Number of Bolt Holes |—4
Lead In Radius I_U in
Overburn Length ,—0 in
Lead OutRadius [ O in
Lead Type lm

5in

5in

Preview Window

25035 M @ et O e @

y @i Part View
(G Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Circle Diameter
Enter the length of the diameter of the part.

Bolt Hole Diameter
Enter the length of the diameter of the bolt holes.

Bolt Hole Offset
Enter the distance between the centers of the bolt holes .

Number of Bolt Holes
Enter the number of bolt holes within the part.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Bolt Hole Flange

Flange Outer Diameter |—5 in
Flange Inner Diameter |—25 in
Bolt Hole Diameter [ 075 in
Bolt Hole Offset [ 375 in
Number of Bolt Holes |_4
Lead In Radius ,—0 in
Overburn Length I_O in

Lead Out Radius 0 in
Lead Type |Radius v i

5in

5in

Preview Window

25102 PM @ cct B @) fick @ X

[y Part View

b 4 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Flange Outer Diameter
Enter the length of the diameter of the outer edge of the part.

Flange Inner Diameter
Enter the length of the diameter of the circle at the center of the part.

Bolt Hole Diameter
Enter the length of the diameter of the bolt holes.

Bolt Hole Offset
Enter the distance between the centers of the bolt holes .

Number of Bolt Holes
Enter the number of bolt holes within the part.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Bolt Hole Rectangle

BaseWidth | 5 in

Overall Height [ 5 in

Bolt Hole Diameter [ 075 in
Bolt Hole Offset Width [ 1 in
Bolt Hole Offset Height [ 1 in
Lead In ,—0 in

Overburn Length I_O in

Lead Out 0 in
Bolt Hole Lead Type |Radius »

5in

5in

Preview Window

25127 PM @ s QL e L~ RIS

@y Part View

b4 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Overall Height
Enter the height of the part from the base to the top.

Bolt Hole Diameter
Enter the length of the diameter of the bolt holes.

Bolt Hole Offset Width
Enter the distance between the center of the bolt holes and the side of the part.

Bolt Hole Offset Height
Enter the distance between the center of the bolt holes and the top or bottom of the part.

Lead In

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out

Bolt Hole Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Bolt Hole Rectangle with Convex Corners

BaseWidth | 5 in

Overall Height [ 5 in

Corner Radius |_0?5— in

Bolt Hole Diameter [ 0.75 in
Bolt Hole Offset Width [ 1 in
Bolt Hole Offset Height [ 1 in
Lead In Radius I_O in
Overburn Length I—O in
Lead OutRadius [ 0 in
Lead Type m

5in

5in

Preview Window

25202 P @ st RN @ X

Gy Part View
h Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Overall Hieght
Enter the height of the part from the base to the top.

Corner Radius
Enter the length of the radius of the convex corners.

Bolt Hole Diameter
Enter the length of the diameter of the bolt holes.

Bolt Hole Offset Width
Enter the distance between the center of the bolt holes and the side of the part.

Bolt Hole Offset Height
Enter the distance between the center of the bolt holes and the top or bottom of the part.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Bolt Hole Rectangle with Center Hole

BaseWidth | 5 in
Overall Height [ 5 in
Center Diameter |—15 in
Bolt Hole Diameter [ 0.75 in
Bolt Hole Offset Width [ 1 in
Bolt Hole Offset Height [ 1 in
Lead In I_O in
Overburn Length I—O in
leadOut [ 0 in

Hole Lead Type IMZ[

5in

5in

Preview Window

25236 PM @ =t ) e @ X

,I_{.@’_f.i Part View
b4 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Overall Height
Enter the height of the part from the base to the top.

Center Diameter
Enter the length of the diameter of the central hole.

Bolt Hole Diameter
Enter the length of the diameter of the bolt holes.

Bolt Hole Offset Width
Enter the distance between the center of the bolt holes and the side of the part.

Bolt Hole Offset Height
Enter the distance between the center of the bolt holes and the top or bottom of the part.

Lead-In/Lead-Out
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Hole Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Bolt Hole Rectangle with Center Hole and Convex Corners

BaseWidth | 5 in

Overall Height [ 5 in

Corner Radius |_0?5— in
Center Diameter |—15 n

Bolt Hole Diameter [ 0./5 in
Bolt Hole Offset Width [ 1 in
Bolt Hole Offset Height [ 1 in
Lead In Radius I—O in
Overburn Length ,70 in
Lead OutRadius [ O in

5in

5in

Preview Window

25311 M @ s K2ME @ X

I‘_wﬁ Part View
i Options ElA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Overall Height
Enter the height of the part from the base to the top.

Corner Radius
Enter the radius of the convex corners.

Center Diameter
Enter the diameter of the central hole.

Bolt Hole Diameter
Enter the diameter of the bolt holes.

Bolt Hole Offset Width
Enter the distance between the center of the bolt holes and the side of the part.

Bolt Hole Offset Height
Enter the distance between the center of the bolt holes and the top or bottom of the part.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.
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Rounded L-Bracket

Base Width |75 in
TopWidth [ 25 in
Overal Height [ 5 in
Side Height |—25 in
EndRadius [ 05 in

ElbowRadius [ 1 in
Lead In Radius I_O in
Lead OutRadius [ 0 in

Part Type m

Lead Type m

5in

5in

Preview Window

25350 P @ et I @) bk @

Gy Part View

b Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Top Width
Enter the width of the top of the part.

Overall Height
Enter the height of the part from the base to the top.

Side Height
Enter the height of the right side.

End Radius
Enter the length of the radius of the curve at the corners of the part.

Elbow Radius
Enter the length of the radius of the curve at the elbow of the part.

Lead In Radius
Enter the radius of the lead-in arc.

Lead Out Radius
Enter the radius of the lead-out arc.

Part Type
Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Horseshoe

Outside Diameter 5 in
Inside Diameter 2 in
Side Height 25 in

Lead In Length

0
Lead Qut Length 0 in
Part Type |Piece b l

n

5in

5in

Preview Window
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Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.

248



Library Shapes

Outside Diameter
Enter the diameter of the outside curved portion of the part.

Inside Diameter
Enter the diameter of the inside curved portion of the part.

Side Height
Enter the height of the straight sides of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Part Type
Indicate whether you want to cut the part as a separate piece or a hole in a larger part.
Chain cut options are available for simple shapes that have external cut paths.
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Convex Roof Trapezoid with Hole

!

Convex Diameter 325 in

Hole Diameter |—15 in
Left SidetoHole [ 25 in
Right Side to Hole |—25 in
Bottom to Hole 1.625
Lead In ,—0 in
Overburn Length I_O in

Lead Out 0 in
Hole Lead Type |Radius

Preview Window

325in
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[y Part View

b Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.

250



Library Shapes

Convex Diameter
Enter the diameter of the convex portion of the part.

Hole Diameter
Enter the diameter of the hole within the part.

Left Side to Hole
Enter the distance between the left corner of the base to the center of the circle.

Right Side to Hole
Enter the distance between the right corner of the base to the center of the circle.

Bottom to Hole
Enter the distance between the base and the center of the circle.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Hole Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Convex Roof Polygon with Hole

Convex Diameter 325 in

Hole Diameter 15 in
Left Side to Hole 25 in
Right Side to Hole 2.5 o

Bottom to Hole 2375 in

Side Height 075 in

Lead In 0 in

Overburn Length 0 in
,7

Lead Qut 0 in

Hole Lead Type |Radius =

4in

5in

Preview Window

3.07.27 PM @ et B @)tk @ X

y Part View

b 4 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Convex Diameter
Enter the diameter of the convex portion of the part.

Hole Diameter
Enter the diameter of the hole within the part.

Left Side to Hole
Enter the distance between the left corner of the base to the center of the circle.

Right Side to Hole
Enter the distance between the right corner of the base to the center of the circle.

Bottom to Hole
Enter the distance between the base and the center of the circle.

Side Height
Enter the height of the straight sides of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Hole Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Convex Roof Polygon with Oval Hole and Concave Bottom

Convex Diameter |—3E in

HoleWidth [ 15 in

Hole Height [ 225 in

LeftSidetoHole [ 25 in

Right SidetoHole [ 25 in

Bottom to Hole ,ﬁ in

Side Height [ 075 in

Bottom Radius I—S in

-Er Lead In ,70 in
leadOut [ O in

5in

Preview Window

3.07.47 PM @ et I @) e " S

Gy Part View

b 4 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Convex Diameter
Enter the diameter of the convex portion of the part.

Hole Width
Enter the width of the hole within the part.

Hole Height
Enter the height of the hole within the part.

Left Side to Hole
Enter the distance between the left corner of the base to the center of the hole.

Right Side to Hole
Enter the distance between the right corner of the base to the center of the hole.

Bottom to Hole
Enter the distance between the base and the center of the hole.

Side Height
Enter the height of the straight sides of the part.

Bottom Radius
Enter the radius of the curve on the bottom of the part.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.
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Pulley Cover

LeftHeight | 275 in

Right Height [ 175 in

Left Hole Diameter [ 2 in
Right Hole Diameter |—1 in
Hole Offset | 275 in

Lead In Radius ,—0 in
Overburn Length I_O in

Lead Out Radius 0 in
Lead Type |Radius v I

275in

Preview Window

3.08:30 PM @ e RN L s

@y Part View
- Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.

256



Library Shapes

Left Height
Enter the diameter of the outside, left edge.

Right Height
Enter the diameter of the outside, right edge.

Left Hole Diameter
Enter the diameter of the left hole within the part.

Right Hole Diameter
Enter the diameter of the right hole within the part.

Hole Offset
Enter the distance between the centers of the two holes.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Paddle Blind

LeftHeight | 275 in

Center Height [ 175 in

Right Height [ 175 in

Left Hole Diameter [ 2 in

Right Hole Diameter [ 1 in

Hole Offset [ 275 in

Lead In Radius I_O in

Overburn Length I—O in

Lead OutRadius [ 0 in
Lead Type m

275in

Preview Window
Cancel ) Hel 5 0K
308:48 PM @ rd B @) 0 7

[y Part View
"} Options ElA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Left Height
Enter the diameter of the outside, left edge.

Center Height
Enter the height of the center of the part.

Right Height
Enter the diameter of the outside, right edge.

Left Hole Diameter
Enter the diameter of the left hole within the part.

Right Hole Diameter
Enter the diameter of the right hole within the part.

Hole Offset
Enter the distance between the centers of the two holes.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Water Pump Gasket

SideHeights [ 2 in
Center Height [ 4 in
Qutside Hole Diameters ,_1— in
Center Hole Diameter lﬁ n
Corner Radius |_1 in
Outside Hole Offset [ 45 in
Lead In Radius I_O in
Overburn I—O in
Lead OutRadius [ 0 in

Lead Type m

6.5in c

Preview Window

4in

3.08.04 PM @ Gt B ) el @

Gy Part View

B Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Side Heights
Enter the diameter of the outside edges of the sides of the part.

Center Height
Enter the diameter of the outside, center edge of the part.

Outside Hole diameters
Enter the diameters of the outside holes within the part.

Center Hole Diameter
Enter the diameter of the center hole.

Corner Radius
Enter the radius of the curve in the corners of the part.

Outside Hole Offset
Enter the distance between the centers of the outside holes.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Frame

BaseWidth | 5 in
Height [ 5 in

Left Thickness |_1— in
Top Thickness |—1 n
Right Thickness [ 1 in
Bottom Thickness ,—1 in

Top Left Quiside Corner hd

Corner Type w

Lead In

5in

Lead Qut

T o
.

5in

Preview Window

308,57 PM @ cacd B @)k @

Part View
Options EIA Text

ie

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Base Width
Enter the width of the base of the part.

Height
Enter the height of the part.

Left Thickness
Enter the distance between the inner and outer edges on the left side of the part.

Top Thickness
Enter the distance between the inner and outer edges on the top of the part.

Right Thickness
Enter the distance between the inner and outer edges on the right side of the part.

Bottom Thickness
Enter the distance between the inner and outer edges on the bottom of the part.

Corner Selection
Use the dropdown list to select a corner of the part. Use the remaining fields to specify
the style of that corner. Repeat your selections for up to three corners.

Corner Type

Use the dropdown list to select a square, bevel, or round corner.

e If you select a bevel corner, use the Corner Width and Corner Height fields to enter
the dimensions of the bevel.

e If you select a round corner, use the Corner Radius field to enter the radius of the
corner.

Lead-In/Lead-Out Length
Enter the appropriate value to ensure proper piercing (lead-in) and gas bleed-off (lead-
out) to obtain optimum cut quality.

The location for the lead-in and lead-out is fixed, but can be changed by using the
ShapeWizard and then saving the new shape to disk.
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Pulley

Outer Diameter n

5
Inner Diameter 4 in

Hub Diameter ,—1ﬁ in
Spoke Width W in
Comer Radius I_[H in
Number of Spokes ,—4
Lead In Radius I_O in
Overburn Length I—O in
Lead OutRadius [ 0 in
Lead Type m

5in

5in

Preview Window

310:53 PM @ Cncd B @)tk @

y Part View

4 Options EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Outer Diameter
Enter the diameter of the outside edge of the part.

Inner Diameter
Enter the diameter of the inside edge of the part.

Hub Diameter
Enter the diameter of the hub in the center of the part.

Spoke Width
Enter the width of the spokes of the part.

Corner Radius
Enter the radius of the curve in the corners of the part.

Number of Spokes
Enter the number of spokes in the part.

Lead In Radius
Enter the radius of the lead-in arc.

Overburn Length

Parts that contain a circular element user overburn. Overburn specifies the arc length that
the torch will travel past the circle closure point. The dimension entered is the chord
length of the overburn-arc.

In some cases it is desirable to have an underburn length. For these conditions, enter a
negative number for the overburn length.

Lead Out Radius
Enter the radius of the lead-out arc.

Lead Type

Depending on the shape you select, the style of the lead in/ lead out can be selected as
radius, lock or straight line. The lock style lead-in creates greater stability for the part
and is only available if the part type is set to piece. Lead-in selection is only available if
the part type is set to piece or hole.

Note: Some shapes offer drop down fields to increase options with additional parameters.
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Sprocket

Qutside Diameter ,_5 n

Root Diameter |—4 in

Hole Diameter ,—2 in

Roller Diameter |—05 n
Rollers between Teeth | 15
Numberof Teeth [ 8

Tooth Angle |_40 deg

Tooth Corner Radius I—O in

Lead In Radius ,70 in

Lead OutRadius [ O in

5in

5in

Preview Window

31127 PM @ ot B @) ek @

Part View
Options EIA Text

1]

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Outside Diameter
Enter the diameter of the outside edges of the teeth on the sprocket.

Root Diameter
Enter the diameter of the part at the root of the curves between the teeth of the sprocket.

Hole Diameter
Enter the diameter of the hole in the center of the part.

Roller Diameter

Enter the diameter of the roller that defines the curve at the corners of the roots of the
tooth.

Rollers between Teeth
Enter the number of rollers that fit between the root corners of the teeth.

Number of Teeth
Enter the number of teeth on the sprocket.

Tooth Angle
Enter the number of degrees of the angle of the straight side of the tooth.

Tooth Corner Radius
Enter the radius of the curve at the corner of the teeth.

Lead In Radius
Enter the radius of the lead-in arc.

Lead Out Radius
Enter the radius of the lead-out arc.

267



Library Shapes

Text
Characier Height | 5 in
Text & Cut ¢ Marked
|-’;'r:s: ©r v I | Offt l
Text | ABC123
£
w
21429in
Preview Window
31147 PM @ ot B Q) Hoe @ x
Gy P Vi
b 4 Options. EIA Tt

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with

the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.
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Character Height
Enter the height of the characters in the text.

Text
Use the radio buttons to select whether the text will be cut or marked.

If you select Marked, use the dropdown lists to select the marker and the offset.

Text
Enter the text you want to cut or mark.
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Test Pattern

Base | 5 in

gin

312.02 PM @ Cad B Q) ek @ x

(Y Part View

b 4 Opions EIA Text

Library Shape Setup

Enter the correct dimensions to create the part you require. There is a small Help icon in
the lower right hand corner of the display to indicate which parameter the control is
looking for. The current parameter is highlighted with a yellow arrow.

While you are entering parameters, the control is performing some general checks for
proper geometries. If the control finds a set of parameters that conflict, a warning
message is displayed and the parameters in conflict are highlighted in red.

Note: The system does not check for all incorrect geometries and it is possible to enter a
part that does not make geometric sense.

As you enter dimensional parameters, the control automatically draws the new shape with
the values you enter. This is extremely useful in providing a visual check of the shape
that has been entered.

Base
Enter the width of the base of the part.
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There are a number of options available under the Part Options soft key. These options
can be used to customize the current part loaded into working memory. All options will
display the effects of the changes in the Preview Window.

Scale Factor

Allows the operator to scale the current part in memory by a programmed factor. After a
new scale factor has been entered, the part is redrawn and its overall dimensions shown.
The scale factor must be greater than zero.

Rotate Angle

Allows the operator to rotate the current part in memory by a programmed value. After a
new rotate angle has been entered, the new part is displayed in the Preview window. The
rotate angle can be any positive or negative angle.
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Mirror X/Mirror Y

These checkboxes make the X or Y dimensions negative. The result is a mirror image of

the current part in memory.

For keypad operation, press the Next or Enter key to toggle to the X or Y field. When the
cursor is on the field, press the Space key to enter a checkmark in the current highlighted

field.

Kerf
Press the Kerf soft key to show the kerf path in light blue. This helps you see the Kerf
path before cutting. Press the button again to turn the Kerf part graphics off.
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Repeat
The control has three built-in automatic repeat types: Straight, Staggered, and Nested.

Straight Repeat

Repeat Type hd Q_)/ Help
Start Corner IBoﬂom Right =
Number of Rows I—Q—
Number of Columns |72
X Pattern Offset Iﬁ in
Y Pattern Offset [ 565 in
Scrap Clearance IW in

11.38in

W)
11.35in | =
Preview Window @ Cancel
3:55:51 PM :
@ -

Repeat Type
Allows the user to select which type of the three repeats to use: Straight, Staggered or

Nested.

Start Corner
Allows the user to select which corner of the plate from which to start the shape repeat.

Number of Rows
Program the number of rows to cut.

Number of Columns
Program the number of columns.

X Pattern Offset/Y Pattern Offset
This control automatically calculates the pattern offset based on the dimension of the

current part in memory.
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Scrap Clearance
Allows the user to insert scrap clearance between parts in the grid pattern. The same
value is used for X and Y dimensions.

Staggered Repeat

X Nest Distance/Y Nest Distance
The control automatically calculates the nest offset based on the dimension of the current
part in memory. This parameter is only available for the Nested type of repeat.
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Nested Repeat

Repeat Type | @
Start Gomer |Bottom Left = |

Number of Rows I—Z

Numper of Coumns [ 2

XPattem Offset [ 6 in

Y Pation Offsat [ 85 in

Scrap Clearance ’W in

X Mest Distance l—bb in

Y Nest Distance '—3 in

1695in

11.95in
Preview Window e Concel

40135PM

Pattern Offsets

This is an automated feature that calculates the minimum spacing required between
repeated parts. The spacing is based on the size of the part (including lead-in and lead-
out), the kerf value and scrap clearance. This calculated spacing is not always optimum
but allows the part to be repeated without overlapping.

You can use this pre-calculated value or select new values manually. If you enter new
pattern offset values, the control automatically draws the new group pattern with the new
values.

Nest Distance

This is an automated feature that calculates the minimum spacing required between
nested parts. The spacing is based on the size of the part (including lead-in and lead-out),
the kerf value and scrap clearance. This calculated spacing is not always optimum but
allows the part to be repeated without overlapping.

You can choose to use this pre-calculated value or select new values manually. As you
enter new offset values, the control automatically draws the new nested pattern with the
new values.

Tip: If you change Nest Distance values manually, start with a simple nest (1 column x 1
row) and perform adjustments based on the display. As the nest distance values are
adjusted, the pattern displayed on screen is updated. When the Nest Distance is what you
want, increase the nest size to a 2-column, 2-row nest. Then the X and Y pattern offsets
can be adjusted in the same fashion. When the desired nest spacing has been reached,
increase the nest size as needed to the maximum size that the plate allows.
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Align

This screen allows you to:
Launch the Align wizard.

Align the current part to one of the four corners of the plate. This is common with

parts that have an internal pierce point such as a flange.

Accommodate skewed plates when aligning the part. This is commonly used with a

nest of parts that has a small margin of error for placement of the nest on the plate.

Align Wizard

The Align wizard automates the sequence of operations to enter coordinates for a skewed
plate on the table and to align parts to a skewed or aligned plate.

The Align wizard opens automatically from the Align screen or you can press the Align

Wizard soft key on the Align window.

Align Wizard

The Align Wizard helps you:
- Align a part to the plate
- Adjust for a skewed plate
- Select a scrap clearance

- Position the torch to cut the part

" Disable automatic showing of wizard

v Begin @ Cancel

HPR-F

Corner to Align with |Boftom Left =

9/.

| ——rT=

=T

in
On

[

i1
i

ode

o ipm

U5 ipm

0p00  Postions

As you work with the Align wizard, it keeps track of your progress and displays it at the

bottom of the wizard window in the progress

bar.

You can choose to use the torch or a laser pointer to align the plate. If you choose the
laser pointer, you must have a marker offset value of at least 1 entered for Marker Offset

10, 11, or 12 on the Setups screen.
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Manual Part Alignment

To align a part manually on the plate:

1. Set parameters that are needed to align your part in the upper right corner of the

screen.

Move the torch to the first corner location (Corner to Align with) using the jog keys.

Press At Corner.

If you are aligning a part, go to step 7.

Move the torch to a point along the edge of the plate toward the selected Skew

Reference.

Press At Skew Point.

7. Press OK. The machine will move to the start point for the part and return to the
Main screen and be ready for cutting.

ARl

Sk

Corner to Align with
Selects the corner of the plate to align the part in.

Scrap Clearance

This is the amount of clearance between the edge of the plate and the part the control will
add in when moving to the start point of the part.
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Skew Adjustment
This determines if the control will adjust for plate skew when performing the align
function.

Skew Reference
This is the skew reference corner which you will move towards and mark a point along
the edge. This is only available if Skew Adjustment is On.

At Corner
Press this soft key when at the corner of the plate you want to align the part in.

At Skew Point
Press this soft key when at the edge of the plate for skew adjustment. This is only
available if Skew Adjustment is On.

Automatic Plate Alignment (APA)

The Automatic Plate Alignment (APA) feature detects the edges of a rectangular plate
and calculates the degree of skew to align a part on the plate. Two types of APA
sequences are available:

e Five-point alignment is the default type of APA and detects plate alignment, skew,
and size.

e Three-point alignment detects plate alignment and skew.

Notes about APA:

e The APA sensors must be assigned in I/O setups. The logic states must be set so that
the input is active when the sensor is over the plate.

e The sensor moves fast to the outward edge of the plate until the sensor detects the
edge and switches to OFF. For accuracy, motion reverses until the sensor is activated
again and switches to ON. See Sensing Sequence.

e |If User Defined is selected as the Manual Offset value on the Manual Options screen,
an X/Y tool offset value from the Setup screen is required to compensate for the
distance between the master torch and the APA sensor.

e Scrap clearance, if required, is entered on the Align screen. In addition, Corner to
Align With on the Align screen sets the start corner location of the program.

e If your machine requires homing, this function should be performed before APA.

e Some sensors may detect the table slats as an extension of the plate. If thisis a
problem in your application, configure 2 sensors. The first sensor to detect the edge
of the plate (switch to OFF) is used for all plate detection at that location.

e An appropriate X/Y offset for the two sensors is recommended to minimize the
potential that booth sensors would the slats as an extension of the plate. The distance
between the first and second sensor is programmed in tool offset #11 on the Setup
screen.

e Sensing radius should be programmed according to the radius of the sensor. If dual
sensors are used, the radius applies to both sensors.

278



Part Options

e You can insert program codes into the part program to automatically configure 3-part

APA for that part. See Part Code.

Sensing Sequence

1. The sensor moves off the plate at
high speed (status = OFF).

2. The sensor returns to the plate at
medium speed (status = ON).

3. The sensor moves off the plate at
slow speed (status = OFF). The
edge of the plate is detected and
recorded.

Five-Point Alignment

5-point alignment uses 5 reference points to calculate skew and plate size. The CNC
commands the Sensor PHC to move around the plate in search of the edge at 5 points.
After the 5 reference points have been detected, the CNC positions the torch in the
correct location to start the part program with the calculated skew.

To start 5-point alignment:

1. Position the Plate Sensor above the plate manually. The Auto Plate Align Sensor

Input should be ACTIVE.

2. Select Part Options > Align. Verify that the correct corner has been selected. Edit

parameters for Skew alignment.

3. Press the Automatic Plate Align soft key on the Part Options screen.

The sensor moves across the plate to detect the reference edges of the plate. Each
position is recorded as one of the reference points. Motion continues until all 5 points are

detected.
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After the sensor detects all 5 reference points, the CNC positions the sensor or the torch
at the starting point of the part program.

The values for Scrap Clearance and Start Corner on the Align screen contribute to the
calculation of the final position for the alignment and the start point of the part program.
The APA function also enters the values for the dimensions of the plate in the appropriate
fields in the Setup screen.

The part program can be executed automatically at the end of the alignment if Auto Start
after APA is enabled on the process Setup screen or it can wait for the start of the cycle.

Three Point Alignment

During a 3-point alignment, the CNC commands motion of the sensor around the plate
and searches for the edges of the plate at 3 reference points After the sensor detects the 3
reference points, the CNC positions the sensor or the torch at the starting point of the part
program with the calculated alignment and skew.

Program Code

To configure APA within a part program, you must add EIA program codes to the
beginning for the part program. The parameters remain in effect until they are changed
or the CNC is restarted.

Three point alignment distance and speeds can be defined with the following EIA format
program code:

G66D100B300C30
e (66 = 3-point alignment command

e Duvalue = Distance between two plate edge reference points
e Bvalue = Rapid feed rate for distance (D) motion
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e Cvalue = Slow feed rate for the distance to the edge

Motion Path

Part Options

The following drawing shows a typical edge detection sequence for APA with the

following selections on the Align screen:

e Corner to Align: Lower left
e Skew Point: Upper left

Change the values for these fields to specify a different starting point and sequence.

/
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To start the 3-point alignment:

1. Load a part program with the appropriate program codes included at the beginning of

the program. See Program Code.

2. Position the plate sensor above the plate manually. The Auto Plate Align Sensor

Input should be ACTIVE.

3. Select Part Options > Align. Verify that the correct corner has been selected. Edit

parameters for Skew alignment.

4. Press Auto Plate Alignment.

The sensor moves across the plate to detect the reference edges of the plate. Each
position is recorded as one of the reference points. Motion continues until all 3 points are

detected.

After the sensor detects all 3 reference points, the CNC positions the sensor or the torch

at the starting point of the part program.

The values for Scrap Clearance and Start Corner on the Align screen contribute to the
calculation of the final position for the alignment and the start point of the part program.



Part Options

The APA function also enters the values for the dimensions of the plate in the appropriate
fields in the Setup screen.

The part program can be executed automatically at the end of the alignment, or it can

wait for the start of the cycle, as specified in Program Code selection list on the Setup
screen.
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CutPro Wizard

The CutPro wizard automates the sequence of choices and selections that you must make
before you begin cutting parts. If you have parts, nests, and cutting processes stored on
your system, you can use the CutPro wizard to simplify cutting operations.

The CutPro wizard also helps you to align parts and handle plate skew with the Align
wizard. For more information on the Align wizard, see the Part Options chapter.

The CutPro wizard opens automatically from the Main screen or you can press the
CutPro Wizard soft key on the Main screen. As you work with the CutPro wizard, it
keeps track of your progress and displays it at the bottom of the wizard window in the
progress bar.

0609082 TXT

@ Off - Cut/Mark Sense

@ Off - Input4
@ Off - Hold lanition
CutPro Wizard

The CutPro Wizard helps you:
- Load a part or nest
- Configure the cutting process
- Align the part to the plate

- Start cutting the part

™ Disable automatic showing of wizard

v Begin @ Cancel

= Start Finish
E f :/\

o
D00 in
Cut Mode
Plasma
Kerf
0.1 in ,»_‘E Wuti Tasking
lasma Speed
245 | ipm

Cutting in Manual Mode

After you verify that the cut mode, cut speed and Kerf values are set correctly, press the
Start key on the Main or Manual window to cut a part. The following window is

displayed:
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To cut the part, verify that the Cut Mode is set to the selected cut type and that the Kerf
and Cut Speed settings are correct, then press the Start key on the front panel. This starts
cutting in the selected Cut Mode.

To preview the path, press the Change Cut Mode soft key until Trial appears in the Cut
Mode window. Press the Start key to have the cutting device follow the cut path without
cutting. Motion is performed at the programmed speed.

Press the Stop key on the front panel to stop a cut. The machine decelerates to a smooth
stop along the cut path. If the cutting process was on when you pressed the Stop key, it is
de-activated according to the programmed cut logic.

During a cut, the Watch window displays information about the part being cut, such as
the current cut speed, current axes positions and path position.

In sheet view, the control automatically scrolls to keep the cut location centered within
the view screen. This feature is useful during normal cutting to zoom in and follow the
cut-path.

View Sheet is useful when proper plate size values have been entered in Cutting setups

and when the machine has been homed. If you attempt to view large parts with a fully
zoomed screen, the part may not be fully drawn on the screen before the next view
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location displays and the screen may flash. Zoom out to correct this and view a larger
area.

Speed Increase
Increases the current cut speed by 3%.

Speed Decrease

Decreases the current cut speed by 3%.

Note: Double click the speed field to enter a new speed value.

Keyboard operation: To change the current cut speed while cutting a part, press the
Enter key once to highlight the current cut speed, enter the new cut speed, and press Enter
again.

Repeats

If a Shape Repeat option has been enabled, press the Repeats soft key to see the number
of rows and columns remaining to be cut. The Repeats soft key operates with the Extend
soft key which is only active during initiation of the cut sequence.

Cut Delay Timers

Cut Delay Timers define the timing logic for the cut and are available for both Oxy-fuel
and plasma at the Cut Types setup screen. In cut mode, the control displays the preset
delays as they are executed in the lower right corner of the screen. For certain delay
times, such as Preheat and Pierce, a countdown timer shows the preset time and time
remaining. An example of the Preheat Timer is illustrated below:
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- Cut Sense

- Torch Height Disable
- Marker

- High Preheat Control
- Low Preheat Control

The Preheat times, Total, Completed and Remaining, are shown to a tenth of a second.
When you activate the Cut Sense input, the Preheat delay time cycle ends. The time at
the point of activation becomes the new Preheat time for subsequent cuts. Three soft
keys are also displayed which can be used to modify the Preheat cycle in progress.

Press the Start key twice to bypass the Preheat and Pierce Time Delays and begin the cut
in the Oxy Fuel cut mode.

The function of these keys is explained below:

Extend
Extends the Preheat timer until it is stopped with either the Set-Now or Release soft key.

Set Now
Ends the selected delay timer and saves the new set time. Use the Set Now soft key with
the Extend soft key to modify the preset Preheat time.

Release
Ends the selected delay timer, but does not modify the original delay time.
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Multitasking

Cut Operations

Multitasking allows you to load and configure a new part program while another part
program is cutting. This feature is only available in advanced operation mode.

To begin, press the multitasking soft key. The current part program displays in the lower
right corner of the Preview Window. The new program displays in the main view area.

@ off -
@oOff -
@off -
@off -
@0n -

Cut/Mark Sense
Torch Height Disable
Marker

High Preheat Control
Low Preheat Control

Press the multitasking soft key to switch between programs.

287



Cut Operations

288



Pause

If the cut process fails, the CNC has full-featured recovery capabilities.
The Cut Loss Recovery features of the CNC are available from the Pause screen which
displays when the operator presses Stop or if cut sense is lost.

@ Off - Cut/Mark Sense

@ Off - Torch Height Disable
@ Off - Marker

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

Press the Cancel key while the Pause screen is displayed to cancel the current part.

Return to Start

Allows the operator to return to the initial starting point of the part. Note: If the Return
to Start function is used after a cut loss, all information about the current position of the
cutting device on the path is lost.

Backup and Forward on Path

Use these two soft keys to move backward and forward along the cut path at the selected
move speed to locate the pierce restart point. Press the Start key to resume the cut at the
programmed cut speed. In addition to all segments of a standard part, the Backup and
Forward on Path functions allow full movement through all sections of Shape Repeat
part, as well.
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Like the Manual Mode functions, Backup and Forward on Path use the currently selected
move speed. The different speeds allow moving rapidly along the path, or precisely
positioning the cutting device.

When a cut loss occurs, the initial backup and forward speed is the one that was used last.
To toggle between the move speeds, press the Change Move Speed soft key in the Pause
window. The corresponding speed is displayed in the Move Speed window.

Move to Pierce/Mark
Press the Move to Pierce/Mark soft key to move directly to any pierce point.

[fdge X
& Backup © Forward ¢ Number

Number of Pierces | 1

Move 8 Cancel

Enter the information for the pierce point and press Enter. The cutting device moves
directly to the selected pierce point.

Change Cut Mode
Alternates the restart mode between Cut and Trial. This allows the operator to move
through the part partially as a trial cut and partially as an actual cut.

Change Move Speed

Cycles through the four move speeds that are available. The four move speeds are the
Maximum Machine Speed, High Jog Speed, Medium Jog Speed and Low Jog Speed from
the Speeds setups.

Change Consumable
Opens the Change Consumable screen.

On-Path Restart

To restart the cut at the pierce point that you selected using On-Path Backup, press the
START key. The cut speed and the cut mode are the same as they were before the motion
was paused unless the values have been edited in the Watch window.

While the Pause Window is displays, the manual arrow keys are fully functional so you
can move the cutting device. This allows you to move the machine in any direction (not
necessarily along the path) to inspect the partially cut piece. Once the cutting device is
moved off the cut path, the Off-path Pause Window displays.
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The differences between the On-path Pause Window and the Off-path Pause window are
outlined below.

Return to Path

Press the Return to Path soft key in the Off-path Pause window to return the cutting
device to the point on the cut path from which it was jogged away. This feature is useful
for inspecting or replacing components after cut loss and then returning to the cut loss
point. When the cutting device is back on the cut path, the On-path Pause Window is
restored and cutting can resume.

Move Part

Moves the entire part on the plate. The point along the cut path to which the cutting
device moves becomes the current position of the cutting device. The On-path Pause
window displays again because the cutting device is on path.

Off-Path Restart

Press the Start key from the Off-path Pause window, to construct a lead-in from the off-
path point back to the original part.

In a cut loss situation, the operator can use the Backup on Path key in the On-path Pause
window menu to position the cutting device on the cut path where the cut was lost. The
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operator can then use the manual arrow keys to jog the cutting device off path to a
suitable pierce point.

Press Start at this point to cut a new lead-in from the off-path pierce point to the point
along the path from which the cutting device was jogged away. When the cutting device
is back on path, it continues along the path to cut the remainder of the part.

Rush Job Interrupt

Allows the user to pause the current part program and retain the part and current position
information. On the Pause screen, press the Cancel key. A prompt displays on screen to
allow the user the option to save the part information for later use.

edoe =

1\ Would you like to save this part for completion later? This will replace any previously
saved partially completed part. If you select Yes, you may Select Files and Resume
Part after your Rush Job(s) are complete to finish this part.

u Yes @ No

If you select Yes, the Resume Last Part button displays on the Files Screen. You can
load and execute another part program and then return to the original part using the
Resume Last Part soft key. The part program and position resumes.
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Change Consumable

This screen tracks consumable life data for statistical analysis. In addition, the feature
can prompt the operator that a consumable has reached its expected life by using an
output from the control to activate an indicator such as an indicator lamp or audible
alarm. This feature allows the operator to change the consumable and avoid a
consumable failure that can affect cut quality or damage the torch.

Note: This Change Consumable feature can only track consumable life data and offer
features related to that data. The control cannot detect consumable condition or failures.

~Oxy Fuel - Max Torch Tip Life—— Plasma - Max Nozzle Life - Plasma - Max Electrode Life- '_’J Help
[Wl W Plasma Torch 1 -
|—2 minutes ,W minutes 'm minutes
l—10 pierces 'W pierces IW pierces
IW inches ,—0 arc errors (actual) I—O arc errors (actual)
'_0 minutes / pierce Im inches lm inches
Last Torch Tip Installed I—D minutes / pierce I_O minutes / pierce
[ 9Nov2005 1140 AM i et [0 voits / minute
| 9Nov2005 11:40 AM Last Electrode Installed
- Laser - Max Nozzle Life | 26 Aug 2005 11:18 AM
I—Q minutes
l—m pierces
l—10 inches
I—O minutes / pierce
Last Nozzle Installed
| None Installed 6 _—
(V] 0K
To o et s Dot Dasbaen e W
Overview

If the New Torch Tip or New Electrode soft key is pressed every time a torch tip or
electrode is changed, the last information for the corresponding consumable will be
added to a database. This database shows the date a consumable was changed and how
long it lasted in minutes, pierces, inches and millimeters.

To reset the current consumable value, press the New Tip/New Electrode button. Select
the torch tip or electrode to be updated. The value of the tracking information is reset to
zero and starts counting up as you cut in the selected mode. The “Installed on” date for
the selected consumable is updated and the current values for the selected consumable are
recorded, with the date, in a database that can be saved to disk.

The database is saved in CSV (comma separated value) format on the CNC and can be

downloaded for use with standard database software programs for productivity and cost
analysis. In addition, this data may also be viewed in the Watch Window during cutting.
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The consumable information that is updated (Oxy torch 1-12 / Plasma torch 1-8) is
determined by the “Station Select 1-20” inputs.

In the previous example, Plasma Torch #1 torch tip has a limit of 5000 minutes of
operation. After 5000 minutes, the Change Consumable output becomes active and is
indicated with a lamp or audible alarm. The intent is to set the limits at an expected life
value of the consumable so that the operator is reminded to change the consumable when
it has reached its expected life.

The data collected on the consumable life automatically updates to the new highest value.
In the previous example, the new maximum value could extend above 5000 minutes
when the new value is reached so the value would increase to 5001 and continue. This
auto update feature can be disabled in the password protected Special Setups screen.

Minutes
The estimated life in time that the torch tip or electrode lasts. This value increases to the
maximum life achieved or a maximum value can be entered.

Pierces
The estimated life in pierces that the torch tip or electrode lasts. This value increases to
the maximum life achieved or a maximum value can be entered.

Inches/millimeters
The estimated life in distance that the torch tip or electrode lasts. This value increases to
the maximum life achieved or a maximum value can be entered.

Minutes per Pierce

Piercing causes additional wear on the consumables. This parameter allows the user to
enter a value which is added to the overall minutes value for each pierce, providing a
more accurate representation of overall consumable wear.

Arc Errors

Actual Arc Errors can be tracked using the Arc Error Input to the control from the Plasma
supply. The power supply indicates an Arc Error when the Plasma Arc did not achieve a
long-life ramp down. The Arc Error input to the control is through the HD4070 serial
communication or through the discrete Arc Error input.

Volts per Minute

The Volts per Minute parameter allows the user to enter a value that is used to change the
cut Arc Voltage, based on the number of minutes that have elapsed while cutting in
Plasma mode. This value adjusts the Voltage offset value.

Note: This feature is only available for systems configured with the Sensor THC.

Last Torch Tip Installed
Displays the date and time when the selected tip was installed.
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Last Electrode Installed
Displays the date and time when the selected electrode was installed.

New Torch Tip
Press the New Torch Tip soft key to select which Torch Tip has been replaced and to
update the database.

fdee
& Oxy Fuel © Plasma ¢ Laser
Torch Number IE‘
u" OK @ Cancel

New Electrode
Press the New Electrode soft key to select which Electrode has been replaced and to
update the database.

Torch Number =1

u 0K @ Cancel

Setups
Press the Setups soft key to access the control setups and adjust the cutting process.

Reset Database
Resets the values in the database on the control and clears the torch tip or electrode
information after uploading or saving the database.

Upload Database
Uploads the current database to a host computer running our link.

Save Database
Saves the current database to the diskette or USB memory stick.
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The manual key is indicated by the hand icon.

Press the manual key on the screen to view the following screen. The directional jog
keys are active when they are green.

@ Off - Cut/Mark Sense

@ Off - Torch Height Disable
@ Off - Marker

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

Whenever the manual keys are active, the cursor icon in the graphics display window is
the shape of a hand.

From the Manual window, the machine can be moved in one of eight directions using the
arrow keys. The dual-purpose arrow keys are press on/release off. The cutting device
moves while you hold the key down. When the key is released, the cutting device comes
to a smooth stop.

If the latched manual key feature is enabled in the control setups, press the manual key a
second time to allow motion to continue without holding down the arrow key. This

297



Manual

feature is available for the manual direction keys in the Manual, Align and Pause screens.
When this feature is activated, the dialog “Latched Manual Keys On” will be displayed in
red at the bottom right corner of the part window. Motion can be paused by use of the
Stop, Cancel or an arrow key. The latched manual key feature can be turned off by
pressing the manual key again.

Return to Start

Whenever the Manual window is opened, the transverse and rail positions at that point
are saved. After rip cutting or other manual operations, it may be necessary to return to
this "start” position. Press the Return to Start soft key to generate motion in the transverse
and rail axes from the machine’s current position to the position that was saved when the
Manual window opened.

Move Distance

When Move Only is displayed in the Manual Mode window, the second soft key from the
left changes to Move Distance. The Move Distance soft key allows you to perform
moves over exact distances. After you press Move Distance, the control prompts you for
traverse and rail distance values for the machine’s motion. Enter the appropriate values
and press ENTER. The cutting device moves the distance you entered in a straight line
without executing any cut logic.

edoe x|
Transverse I in
Rail I 0.000 in

Mave ‘ @ Cancel

Values are entered the same way as described in the previous Cut Distance paragraphs.
As with any automatic motion, you may press STOP on the front panel at any time to
bring the machine smoothly to a stop before the programmed motion is complete.

Cut Distance

When Rip Cut mode is selected in the Manual Mode window, the second soft key from
the left changes to Cut Distance. This soft key allows you to make rip cuts of an exact
length. After you press Cut Distance, the control prompts you for traverse and rail
distance values for machine motion. Enter the appropriate values and press ENTER.
After the cutting device executes the cut logic sequence, it moves the distance you
entered in a straight line.
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Edoe x|

Transversel in
Raill 0.000 jn

sy

If you enter incorrect values, press the CANCEL key at any time. After motion has
begun, press STOP on the front panel to bring the machine smoothly to a stop before the
programmed motion is complete.

Rip Cut mode is useful for making a cut along a specified linear path. Motion stops and
cutting action ceases when the new position is reached or when the STOP key is pressed.
If you do not know the exact distance, enter a distance longer than needed in the right
direction, and then press STOP to end the cut.

Manual Options
Press the Manual Options soft key to access the Manual Options screen.

Home Axes
Press the Home Axes soft key to access the Homes Axes screen.

View Sheet/View Part

View Sheet allows you to view a part as it would appear on the plate. After you press the
View Sheet soft key, the display window zooms out to show the part in relationship to the
entire plate.
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@ Off - Cut/Mark Sense
@ Off - Torch Height Disable
@ Off - Marker

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

After the display zooms out, you can zoom in again by pressing the + key, which adds
horizontal and vertical scroll bars. Press the - key to zoom out again.
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While the scroll bars are displayed, you can hold down the scroll bar and move it to
adjust the view of the machine horizontally and vertically. This mode is useful in normal
cutting to closely follow the cut path while in zoom.

While cutting in sheet view, the control automatically scrolls to keep the cut location
centered within the view screen. This feature is useful in normal cutting to follow the

cut-path while zoomed in.

View Sheet is more useful when proper plate size values have been entered in cutting
setups and when the machine has already been homed. If you are viewing large parts
being cut with the display fully zoomed, the system may not be able to draw the part on
screen before it has to move to the next view location. In this case, the view screen may
flash but you can correct this by zooming out to a larger view area.

Change Manual Mode

This soft key alternates the control Manual Mode between Move Only and Rip Cut.

If you press this soft key the second soft key from the left to changes function from Move
Distance to Cut Distance. Rip Cutting is described in more detail below.
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Change Move Speed

This soft key toggles through the four Move Speeds: maximum machine speed, high jog
speed, medium jog speed and low jog speed from the Speeds setups.

Zero Positions
Press this soft key to return all axes positions to 0 (zero).

Rip Cutting
When the Manual Mode window displays Rip Cut, the arrow keys can then be used to
begin a cut sequence and machine motion in the chosen direction.

To initiate a Rip Cut:

1. Verify that the correct cut-mode (Oxy or Plasma) has been selected.

2. Verify that the proper cut speed is displayed in the Cut Speed window (editable in
Rip Cut mode).

3. Press the arrow key corresponding to the desired start direction for the cut.

The cutting sequence proceeds even after the key is released; however, machine

motion is generated only as long as an arrow key is held down, unless the latched

manual key feature has been enabled.

Use the arrow keys to change direction.

Press Stop, Cancel, or Manual to stop the operation of the cutting device.

SRR
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Manual Options

@ Off - Cut/Mark Sense

@ Off - Torch Height Disable
@ Off - Marker

@ Off - High Preheat Control

al Offsef _. User Defined |_J @ Off - Low Preheat Control

Raise Torch

Raises the cutting torch while the soft key is pressed or until the Torch Up sense input is
activated.

Lower Torch

Lowers the cutting torch while the soft key is pressed or until the torch down sense input
is activated. If the torch down output has been enabled to stay on during the cut in
plasma setups, press the Lower Torch soft key to keep the torch in the down position
until the Lower Torch soft key is depressed a second time.

Manual Offset

Manual Offset is useful for cutting tables that have a laser alignment tool attached and
allows you to use your laser alignment tool for aligning a part to a plate. The offset will
stay in place until it is turned off from this screen or a part is cut in either oxy-fuel or
plasma cut mode.

You can select the following offsets:

e User Defined — Uses the selected X / Y Offset distance.

e Laser pointer to Plasma 1 — Offset 10
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e Laser pointer to Plasma 2 — Offset 11
e Laser pointer to Oxy Fuel — Offset 12

Adjust Dual Gantry Skew
Allows you to realign the Dual Gantry Axis manually using the directional manual jog
(arrow T and 4) keys.
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Home Axes

From the Home screen, each axis or all axes can be "homed". In addition, the transverse
and rail axes can be sent to one of four programmed alternate home positions.

- I X 1 in YI 1 in Transverse Position Q@
Rail Position

0.000 in
Dual Gantry Position

0.000 in

THC 1 Position

0.000 in

~ Following Error——
Transverse

I 0.000 in

Rail

I 0.000 in

Dual Gantry

0.000 in @ Cancel

. THC 1
32721 FM
Homing Off 0000 in % 1 % g

GoTo Home GoTo Home GoTo Home GoTo Home GoTo Home GoTo Home GoTo Home GoTo Home
Fosition 5 Position & Fosition 7 Fosition 8 Position § Posttion 10 Posttion 11 Posttion 12

GoTo Home GoTo Home GoTo Home GoTo Home
fhacs e = = i Position 1 Fosition 2 Position 3 Fosition 4

The home feature sets 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 moves the axis toward
the home switches at the fast home speed until the switches have been activated. After
the switches have been activated, motion stops and 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 and provides an absolute reference point for future
motion commands.

Transverse

Press the Transverse soft key to initiate the automated homing procedure. This procedure
generally produces machine motion in the transverse axis, depending on the homing
parameters set in the Setups.
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Rail
Press the Rail soft key to initiate the automated homing procedure. This procedure

generally produces machine motion in the Rail axis, depending on the homing parameters
set in the Setups.

CBH

Press the CBH soft key to initiate the automated homing procedure. This procedure
generally produces machine motion in the CBH axis, depending on the homing
parameters set in the Setups.

THC

Press the THC soft key to initiate the automated homing procedure for the Sensor THC.
This procedure generally produces machine motion in the THC axis, depending on the
homing parameters set in the Setups.

Tilt
Press the Tilt soft key to initiate the automated homing procedure for the Tilt Axis.

Rotate

Press the Rotate soft key to initiate the automated homing procedure for the Rotate Axis.
Note: If Tilt and Rotate Axes are enabled, the following window will appear and allow
access to the Tilt/ Rotate or other axes.

[ x|
3 Home Tilt Rotator Axes?

u Yes @ No @ Caneel

Select Yes to access Homing for the Tilt and Rotate Axes. Select No to access the
Homing functions for the other axes,

All

Press the All soft key to initiate the automated homing procedure. This procedure
generally produces machine motion in one or more axes, depending on the homing
parameters set in the Setups.

Go To Home Position

Press one of the four Go To Home Position soft keys to move the transverse and rail axes
to the predefined position set in the corresponding edit window. The Go To Positions are
absolute and require that an automated home procedure already be executed.
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Control Information

This screen displays the current software versions and hardware configuration of the
control. You must provide this information if you contact the factory for support. A
typical control information screen is shown below.

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 1/0O type, axes enabled and 1/0O enabled.

Software Modules

The Software Modules information displays the optional software features which have
been loaded or have been enabled for use, such as DXF Translator, McAfee VirusScan
Software, or NJWIN font Viewer.

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

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

Fans
Fan speeds at the motherboard are displayed for motherboards equipped with this
monitoring feature.

Limited Version

The Limited Version information is displayed if the control is operating on a trial version
of the software. The version of software is available for 90 days and can enabled for
permanent use with 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 are displayed at the
Control Information screen when enabled.

~ THC Revisions

Interface I_ Real Time I_

System Diagnostics
Press the System Diagnostics soft key to access the touch screen calibration utility for
tuning touch screen response.
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1/O

Inputs

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

You can change the name of inputs that are displayed with a white background. To
change the input name, use the Previous/Next arrow key to highlight the input and type
the new input name. The input can be connected to the control and used as commanded
in the part program. For example, the EIA W7 S1 code pauses the program and waits for
input 7 to become active.

A password is required to view this screen.

@ Off - |anuH @ Off - |Gas Control Read Complete
@ Off - |Dual Gantry Home @ Off - |Gas Control Error
@ Off - |Program Inhibit @ Off - |Raise Torch 1
@ On - |Cub’Mark Sense @ off - |LowerTorch1
@ Off - |mpu|5 @ Off - |anut21
@ Off - |Remote Pause @ Off - |Raise Torch 2
@ Off - |Drive Disabled @ Off - |Lower Torch 2
@ Off - |mpulB @ off - |\nput24
@ Off - |XHome Switch @ Off - |Input25
@ Off - |x+mer1rave| Switch @ Off - |[nput26
@ Off - |Y—Dvenravel Switch @ Off - |mpu127
@ Off - |Y+Over1ravel Switch @ Off - |[nput28
@ Off - |Plasma 1 Select @ Off - [Input29
@ Off - |Plasma2 Select @ off - |Input30
@ off - [Marker 1 Select @ off - [Input31 Q —
@ Off - |Marker2 Select @ off - |anu132 :
9 «
1:23:21 PM
‘ Inputs Outputs Aralog

Input

Note: The number and name of the inputs depends on the control software and hardware
configurations.
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Outputs

This test allows the activation of all optically-isolated discrete outputs in the control. To
change the state of an output, select it with the PREV and NEXT keys and press the
SPACE key. The current state of each output, On or Off, is displayed next to the output
name. Below is an output screen with all of the outputs Off.

A

Warning: When you activate the control’s outputs manually, the machine, torch and
marker can move and the cutting device can activate.

Hel

Re] @ Off - |Torch Up Re] @ Off - |Remote Air Plasma 9) d
(&1 @ off - |Torch Down ] @ Off - |Remote H35/N2 Plasma
BE] @ off - [lgnition B @ Off - [Remote 02 Plasma
& @ Off - [Torch Height Disable BE) @ Off - [Gas Flow Sel 1
(%] @ Off - [Hold Ignition Rr) @ Off - |Ges Flow Sel 2
] @ Off - |Marker ] @ Off - |Gas Flow Set 4
BE1 @ Off - |Cut Control B @ Off - |Gas Flow Set8
@om_|Plasma1Enab|e @QOﬁ-lGasFIDwSeHO
] @ Off - |Plasma 2 Enable ) @ Off - |Gas Flow Set 20
(] @ Off - [High Preheat Control [RE] @ Off - |Gas Flow Set 40
B] @ off - |Low Preheat Control [AE] @ Off - |Gas Flow Set 80
B @ Off - IMarker1 Enable R @ Off - |Gas Flow Set 100
M) @ Off - |Marker 2 Enable M) @ Off - |Valve Select 1
[Rr] @ Off - |Gas Conlrol Wrile Re) @ Off - [Valve Select 2
Bl @ off - |Remote Test Operate K] @ Off - |Valve Select 4 @ Cancel
B @ Off - |RemoleTesl Preflow He] @ Off - |Vawe Select 8

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

Anal
Inputs Dutputs ‘n;;g

You can change the name of outputs that are displayed with a white background. To
change the output name, use the Previous/Next arrow key to highlight an output and type
the new output name. The output can be connected to the control and used as
commanded in the part program. For example, the EIA M22 and M23 code will turn on
and off output 12.

Note: The number and name of the outputs depends on the control software and
hardware configurations.
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For controls equpped with more than 64 1/O, a series of selection softkeys are available to
access the required inputs, ouputs and analog 1/0.

@ Off - |X+0ver1ravel Switch

@ off - |X—Dvenravel Switch

@ Off - |Dual Gantry Home

@ Off - |rnpu|4

@ Off - |[npu|5

@ Off - |Enputﬁ

@ Off - |Y+Over1ravel Switch

@ Off - |Y-0venrave| Switch

@ Off - |[npulg
@ Off - |Enpul10
@ Off - |[npul!1

@ Off - |Enpul12

@ Off - |[npul13
@ off - |CHS Over Range

@ Off - |CHS Cut Cable

@ Off - IEnpul16

10 140 140 10
1-64 65-128 129-132 193 - 256
Inputs Inputs Quiputs Qutputs

Z53 1-32 33-64

@ Off - |mput17

9) Help

@ Ooff - |Enput18

@ Off - |mput19

@ Ooff - |Enput20

@ off - |Input21

@ Off - |mput22

@ off - [Input23

@ Off - |mput24

@ Off - |Enput25

@ Off - |Enput26

@ Off - |anu127

@ Off - |Enput28

@ of - |fnput29

@ Off - |anut30

@ Off - |Enput31

Q o

@ Off - |anu132

10
257-320

Analog
Input

l‘/j 0K

10:35:35 AM

1/0

10 1/0
321-384 385-448 443-512

Note: The optional USB Front Panel 1/0 is not accessible from the 1/0O Diagnostics
screen. Functionality for the USB Front Panel can be tested through the Keyboard

Diagnostics.
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Analog Input Diagnostics

Note: The appearance of the View screen depends on the type of Analog Input Card that
is 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. 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 voltages
coming into the analog card. Analog Inputs 1 and 2 are used for THC 1 and 2. Analog
inputs 3 and 4 are used for optional external speed pots.
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Serial Port

This diagnostic screen allows you to test the control serial ports. To perform the test,
install the appropriate jumper or jumpers. If the serial port you are testing is configured
for RS-232, jJump pin 2 to pin 3. If you are testing a serial port that 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 soft key to initiate the test.

If the serial port is functioning properly, the 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, 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.

Help

&

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
)

10:45:02 AM

Control ) Drives and Plasma
2 il 170 L)) Ports Motons et Test Port

Port
Select the port that you want to test.

Test
Select a single or continuous signal to send for testing.

Send window
Contains the text that will be transmitted during the serial port test.
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Received window
Displays the text that is received during the serial port test. If the test is successful, the
text in the Send and Received windows is the same.

Test Port
The soft key that initiates the serial port test on the selected port.
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The Drives and Motors diagnostic screen allows a technician to send a direct signal to the
drive amplifiers for testing, without enabling the servo loop.

A

Warning! Use extreme caution when you send direct signals to the drive amplifiers.
Unexpected motion on the cutting table can occur.

Select OK on the warning window:

Voyager

7\ Warning: This will Disable Feedback while leaving the Drives
* ) Enabled for All axes. This may cause the Motors to Dnft if the
Drives are Not properly balanced. We Recommend that All

Motors be Removed before proceeding.

u Ok @ Cancel |

x|

Enter the machine password to view the Drives and Motors screen:

Pulse Type ¢ Single ~ Repeating

Pulse Direction ¢ Positive © Negative  Alternating

Pulse Magnitude | 5 volts
Pulse Duration I 5 sec

+10 -

Volts 0 4|_|

—

L] L[

Output Signal

A=

-Speed

Rail Position

0.000 in

Transverse Position

0.000 in

Dual Gantry Position

0.000 in

THC Position

0.000 in

Rail
0 ipm
Transverse
0 ipm
Dual Gantry
0 ipm
THC 1

0 ipm

Test Test Test Test Test

Rail Transverse Dual Gantry THC Al
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Pulse Type

Select the kind of pulse, single or repeated, that is sent to the drive amplifier. If you
select a repeated pulse, the signal continues until the Test soft key for that axis is pressed
again.

Pulse Direction
Selects the direction of the pulse; positive, negative or alternating, that is sent to the drive
amplifier.

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

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

Test Transverse/Rail/Dual Gantry/CBH

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

Test All
Sends 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 must select which group of axes
will be tested on the Drives and Motors Diagnostic screen:

Axes & 1thrud4 o 5thru8

v oK @ Cancel
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SERCOS Drives and Motors

The SERCOS Interface allows the user to expand the number of axes available for use.
Motion commands are sent to the drives is over a serial link using diagnostic software
provided by the Drive vendor.

AN

Warning! Use extreme caution when you send direct signals to the drive amplifiers.
Unexpected motion on the cutting table can occur.

Press Yes on the following warning message window:

<

‘ WWARMING: You are about o enter Drive Tuning Mode. Drives will be Disabled. Drive Tuming Mode Requires the Use of a Keyvboard and
[ Mouse, Ready to Enter Drive Tuning Mode?

When the Drive and Motors Diagnostics screen displays, the appropriate drive
communications software is launched for the drive that you selected. Refer to
information supplied by the drive vendor on how to use the drive setup software for the
drive that you selected. The following sections provide some examples of drive setup
and tuning software.

Note: Screen resolution may temporarily change during the use of these utilities.
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DriveTop from Indramat

i d DriveTop - Drive status - Drive 3, SGP032 Axnisl

HHE N

g Bl 22 I e

H W EEER®

_
r
_
_|
_
_|
_
_
r
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PacSci 800Tools from Pacific Scientific

[FdPacSci 8007 ools =[5

Communication  Edit  Uliities  Help

[% New Configuration

Mpload

= Edit File [ Wariables and Parameters —Command
Drive: PCE42

Motar: SINE M Coad |
Mode: SERCOS Control

Controls power to the motor UG ane
P S

}& Oscilloscope Drive enabled status

velocity commmand source Inputs Outputs—

Diagnostics
¢ Dtasm fetemesre <15 1ot 1@ off
2 @ Off

Fosition error value {poscommand - position) 3 @ off 2 O Off

Control Mode Switch Postrror A oo . @ off

3 O off
Sets the proportional gain of the velocity loop 5 (0 off

Iy || e—— —— s@on | +on

Sets velocity feedforward signal amount applied to pasition loop Scope

Switch to Scope |

|Drive: PCg842  |SERCOS Control Mode |status: Axis 255 Disabled
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Error Messages

The control displays error messages when programming, machine, or internal errors are
detected. A list of the common error messages are explained below in the following
sections.

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/0 modules in
use. Refer to information supplied by the drive and 1/O hardware supplier for the
appropriate actions.

SERCOS Ring Not Running

This error indicates that communication with the SERCOS ring has been lost. Generally,
this is caused by a fault condition on the ring. Check SERCOS hardware and cycle
power.

No Part Loaded

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

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

This message displays if 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 that was
selected, or abort the cut to review the part program for errors. If the operator chooses to
continue cutting the part program that prompted this error, unexpected results can result.

Cut Sense Lost

This message displays 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. The operator can then use the Cut Recovery
feature to finish cutting the piece.

Communications Time Out

This message displays if the host system does not respond within the time set in the Link
Time Out field for either a Host Upload or Download.

320



Diagnostics

To correct this problem:
e Increase the Link Time Out setup parameter.
e Check the communications setup parameters on the host system and the control.

Host Not Responding
This message displays if communication to the Host system is lost after initial
communication has been established.

To correct this problem:

e Re-establish communications to the host by exiting and re-entering the Upload or
Download to Host screens.

¢ Review the communications setup parameters on the Host system and the control.

Scale Factor must be between .001 and 1000
This message displays if 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.

Radius at Arc Beginning and Radius at Arc End are not within the Arc
Radial Error Tolerance

This message displays if 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:
e Increase the Arc Radial Error Tolerance setup parameter.
e Correct the part program itself.

Transverse Position Error Exceeded

This message displays if the current Transverse position error exceeds the Servo Error
Tolerance Setup parameter in the machine setups screen. This message also displays if
the position feedback loops are not operating properly, or the machine is being
commanded to move or accelerate faster than it is able.

Generally, this error is displayed if the setting for Incremental or Absolute EIA 1 and J
codes is set to the wrong state for the active part program. To correct this problem:

e Increase the Servo Error Tolerance Setup parameter in the machine setups screen.

e Re-tune the system.
e Decrease the Maximum machine speed setup or acceleration rate setup parameters.
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Rail Position Error Exceeded

This message displays if the current Rail position error exceeds the Servo Error
Tolerance Setup parameter in the machine setups screen. It can also appear if the position
feedback loops are not operating properly or if the machine is being commanded to move
or accelerate faster than it is able.

This error generally indicates a servo drive or motor problem. To correct this problem:
Check for fault indications on the servo drives.

Increase the Servo Error Tolerance Setup parameter in the machine setups screen.
Re-tune the system.

Decrease the maximum machine speed setup or acceleration rate setup parameters.

Dual Gantry Position Error Exceeded

This message displays if 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 able.

This error generally indicates a servo drive or motor problem. To correct this problem:

Check for fault indications on the servo drives.

Increase the Servo Error Tolerance Setup parameter in the machine setups screen.
Re-tune the system.

Decrease the Maximum machine speed setup or the acceleration rate setup
parameters.

Transverse Positive Hardware Overtravel Reached

This message displays if 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.

This error generally indicates a servo drive or motor problem. First check for fault
indications on the servo drives. If the Transverse axis tripped the positive limit switch,
use Manual mode to jog the Transverse axis away from the limit switch.

Rail Positive Hardware Overtravel Reached

This message displays if 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 tripped the positive limit switch, use Manual mode to jog the Rail axis
away from the limit switch.

Transverse Negative Hardware Overtravel Reached
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This message displays if 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 tripped the negative limit switch, use Manual mode to jog the
Transverse axis away from the limit switch.

Rail Negative Hardware Overtravel Reached

This message displays if 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 tripped the negative limit switch, use Manual mode to jog the Rail axis
away from the limit switch.

Transverse Positive Software Overtravel Reached
This message displays if the Transverse axis position is greater than the Maximum Travel
Limit setup parameter for the Transverse axis.

If 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 displays if the Rail axis position is greater than the Maximum Travel Limit
setup parameter for the Rail axis.

If 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 displays if the Transverse axis position is less than the Minimum Travel
Limit setup parameter for the Transverse axis.

If 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 displays if the Rail axis position is less than the Minimum Travel Limit
setup parameter for the Rail axis.

If 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 message displays 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
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not operating properly, or the machine is being commanded to move or accelerate faster
than it is capable.

To correct this problem:

e Increase the Skew Error Tolerance Setup parameter in the machine setups screen.
e Re-tune the system.

e Decrease the maximum machine speed or the acceleration rate setup parameters.

Need Station Selection

This message displays 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 message displays 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. If the HASP
is not installed, the control will not work. If this message appears and the hardware key
is in place, contact your control vendor for assistance.
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Norton Ghost Utility

If a disaster occurs and 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 installed on the control hard drive with an appropriate
ghost image file.

The Norton Ghost Utility works by allowing you to retrieve an image file from the drive
D: partition of the hard drive to replace all data on drive C: The Ghost Image can be a
factory default or custom user created image files.

Note: All current information on Drive C: will be lost. You should create a unique user
image after table configuration which includes 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 is available from the control supplier and transmitted over the
Internet.

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

e USP 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.

e 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.

To copy the executable file to a diskette:
1. Place a blank diskette into your PC.
2. Double click on the recovery EXE file.
A message box displays.
3. Click on the “Create Floppy” button to copy the files.
The EXE will copy the new files to the floppy disk to take to the control.

Create a Ghost Recovery File

To create a Custom Image File:

1. Place the Norton Diskette or USB memory device into the control.
2. Turn the control on. Norton Ghost displays:

Starting PC DOS.......

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

3. Press 1 to create a new back up image.
You can create up to three custom images. They are created as “newest” to “oldest”
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image and are automatically assigned. The “original” ghost image is the factory
default and cannot be over written.
Back up begins automatically:

—————————————— Backing Up Drive, Please Wait --—-——————————-

The following Message appears when the backup is complete:

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

4. Remove the diskette or USB memory device.
5. Turn the control off and then on.
You may need to reload table setups and software updates if the image is not current.

Retrieve an Image File

To retrieve an image file:
1. Place the Norton Diskette or USB memory device into the control.
2. Turn the control on.

Norton Ghost displays:

Starting PC DOS.......

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

3. Press 2 to retrieve the back up image.
You can create up to three custom images. 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:
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. Newest.gho

. Older.gho

. Oldest.gho
Original .gho

P OWNBE

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

4. Press the number for the image that you want to retrieve.

———————————————————— Restoring, Please Walt -—--————-—-——————-

Norton Ghost launches and displays messages to indicate the progress of the restore. The
following message displays when the restore is complete:

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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Password Setups

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

& Warning! Only trained service personnel should have access to these passwords.
Incorrect settings can cause machine damage.

The 2865 password allows you to view the machine, speeds, link and axes setups without
making 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 the CNC is installed on the cutting table or setup parameters are
changed, save the current setup file to both the hard drive and a floppy disk for future
reference.
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Machine

X Axis Orientation
Specifies the X axis as the transverse or rail axis. The default setting is Transverse. This
parameter should be set before cutting the part.

Up Direction
Defines the machine motion when the T arrow key is pressed during manual mode.

Right Direction
Defines the machine motion when the — arrow key is pressed during manual mode.

Dual Gantry Installed
Select Yes to enable the dual gantry axis and allow configuration of that axis.

CBH Installed
Select Yes to enable the contour bevel head axis and allow configuration of that axis.

X and Y Motor/Encoder

Select Swapped to swap the X and Y Axis encoder signals internally. This feature
simplifies the installation of systems with alternative wiring configurations.
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Auto Torch Spacing

Select Yes to enable the automatic torch spacing feature. 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. Refer to the Auto Torch Spacing
information for additional information.

Tilt Rotator Installed
Enables use of the Tilt Rotator feature. Tilt Rotator is a unique rotational cutting tool that
combines a rotational axis with a tilt (bevel) axis that performs for compound cutting.

Note: The Tilt Rotator feature executes the tilt-angle motion over the length of the line
segment.

Dual-Tilt Rotator Installed
This parameter enables use of a second tilt rotator feature. A second transverse axis is
enabled and allows individual, parallel, and mirror cutting.

Auto Home at Power Up
Determines if the contour bevel head (CBH) and tilt or rotate axes automatically go into
the homing routine when the CNC powers up.

Follower Initially

Determines whether the CBH and rotate features are always enabled after power up or are
enabled through the part program.
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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. The Tilt Rotator Installed must be selected for this feature.

Key Press Logging

Records key press and other related information in a daily log file. This log is intended
for use by Service Technicians when a fault occurs to help review events before the fault
occurs. When logging is enabled, the log file is saved to the hard drive so it can be
retrieved by transfer to a floppy diskette or USB memory. Usually this parameter is set
to NO.

Table Size
Enter a value for the active cutting area for the X and Y axis. These values limit the plate
size parameter in the cutting setup screen to the maximum size of the table.

THCs Installed
Defines the total number of Sensor THC axes assigned for operation at the control.

Sensor THCs Installed | 1 _%
THC 1  +| Installed on |Axis 4 «||Analog1  ~|

THC Installed On Axis / Analog
Defines the THC axis. Select the THC, which axis it is installed 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
Allows the system to ignore input about a torch collision during the initial height sense
cycle. This may be helpful for some THC mechanics.

Command THCs Installed

Enables the Command THC serial link. For more information on this feature, 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 1/0.

The following drives are supported and are preferred:

Indramat/Bosch
e IndraDrive Mi

e IndraDrive C basic drive

e IndraDrive C basic drive with MA1 option

e IndraDrive C advanced drive

e IndraDrive C advanced drive with MA1 option
Kollmorgen

ServoStar 300

The following drives are also supported:

Indramat/Bosch

IndraDrive M Double Drive (/0O on drives is not supported)
EcoDrive 03

EcoDrive Cs

Kollmorgen/Danaher
ServoStar 600
SSCD

Yaskawa
Sigma Il with TRIO SERCOS adapter

PacSci
PC840 Series

The SERCOS 1/0 modules that are supported include:
1 Reco Inline SERCOS node

1 Reco 02.2 SERCOS node

1 Beckhoff SERCOS node

1 Hypertherm Automation 1/0 SERCOS node

Note: A single Hypertherm Automation 1/O node can be configured with either 1 Reco
or 1 Beckhoff node. No more than one Reco or Beckhoff I/0O node can be enabled.
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Drive Type
Select the manufacturer of the SERCOS style drive. This makes the proper operation and
tuning parameters and software available.

Update Rate

Select the motion and 1/0 update rate for the SERCOS ring. One millisecond is
recommended but the actual value depends on the capabilities of the hardware being
used.

Baud Rate
Select the communication rate for the SERCOS ring. This is determined by the type of
drive and 1/0O being used.

Light Level
Adjust the intensity of the light pulses used on the fiber optic ring. This feature
compensates for diminished signal due to issues such as ring distance.

Drive I/O

Select the 1/0O options that are supported on the drive amplifier; None, Overtravel and
Home Switches, or All 1/0.
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Note: The drive I/O populates the general purpose 1/0 (both analog and digital) in order
from the lowest SERCOS drive axis to the highest SERCOS drive axis. All 1/O is the
default setting for the SMCC interface.

RECO/Beckoff 1/O at Address 50
Select Yes if the Indramat RECO or Bechkoff 1/0 module is being used to expand the
total number of 1/O on the fiber optic ring.

Note: The RECO I/O will populate the general purpose 1/0 (both analog and digital)
following all drive 1/0.

HPR/4070 at address 60
Select Yes if the optional SERCOS interface for HPR/4070 is being used.

HTA I/O at Address 70
Select Yes if the optional Hypertherm SERCOS interface card is being used.
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Speeds
The Speeds setup screen is where you set the machine speeds for the operating modes.

The CNC is capable of operating over a wide range of speeds, depending on the drives,
motors, gearboxes and mechanics of the system.

Speed 0 fo | 1000 ipm @ ki
Acceleration Rate I 30 mG

Fast Deceleration Rate | 100 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 jpm
Minimum Corner Speed 10 ipm
Fast Home Speed 100  ipm
Slow Home Speed 10  ipm

Creep Speed 10 9% of Cut Speed

Plasma Hi/Lo Speed 90 9 of Cut Speed

Plasma Distance to Corner |702 in -
Plasma Distance from Corner |—02 in @ Frii
@ =
11:16:13 AM
Machine ‘ Speeds Forts 1/0 Axes
Speed 0 To

Specifies speed ranges and customizes the acceleration rates for these speeds. When a
speed range that is lower than the maximum speed is entered, a new range at the
maximum machine speed setting is created. You can set a maximum of 5 speed ranges.

To reduce the number of Speed To ranges, enter the maximum speed in the highest range
and the additional range fields will be removed from the screen.

Acceleration Rate
Determine both the acceleration and deceleration rate for all motion.

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.
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Enter a value in milliGs for the desired acceleration rate. One milliG is approximately
0.384 inches per second®. A recommended, initial value for this field is 10 mGs.

Fast Stop Deceleration Rate

This parameter is activated by the Fast Stop or Torch Collision Input and specifies in
milliGs how quickly the system will stop when the Fast Stop Input is active. Generally,
this value is much higher than the acceleration rate.

One milliG is approximately 0.384 inches per second?.

Maximum Machine Speed

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

The maximum speed at which the CNC can contour can be calculated with the following
equation.

Maximum Contouring Rate (IPM) =

60seconds © 1 Inch ® 100,000 edges
minute User edges second

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

Limited Machine Speed

Defines maximum machine speed when the Limited Speed Input is active. This is
commonly used to set a reduced machine speed for increased safety during machine
testing or maintenance.

High Jog Speed
Defines the high speed for manual motion.

Medium Jog Speed
Defines the medium speed for manual motion.

Low Jog Speed
Defines the low speed for manual motion.
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Minimum Corner Speed

Defines the minimum speed to use when negotiating corners. The CNC has centripetal
velocity and acceleration contouring algorithms which provide optimal cut quality for
most cut operations. In some situations, a minimum corner speed prevents over-burning
at corners. In normal operations, this parameter should be set to zero.

Fast Home Speed

Defines the speed that the CNC uses during the first phase of the homing sequence.
During the first phase, the cutting device moves toward the home limit switches at the
fast rate.

Slow Home Speed

Defines the speed that the CNC uses during the second phase of the homing sequence.
During the second phase, the cutting device moves off the home limit switch and
proceeds to the marker pulse. When the CNC detects the marker pulse, it decelerates to a
stop and performs a small move in the opposite direction to the marker pulse.

Creep Speed Percentage
Defines what percentage of the machine cut speed will be used when creeping.
Generally, creep speed is 25% of the cut speed.

Plasma Hi/Lo Speed Percentage

Specifies the percentage of the Cut Speed at which the CNC activates the Torch Height
Disable output. The plasma system uses this output to switch from low to high current or
to disable the height control.

Note: The Dual Grid/THC feature must be enabled at the Plasma Setups Screen.

Plasma Distance To Corner

Specifies the distance before turning a 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 be enabled at the Plasma Setups Screen.
Plasma Distance From Corner

Specifies the distance after turning a corner 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 CNC operates,
please refer to the Cutting Section of this guide.
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CBH Speed Setups
The CBH speed setup parameters display only if they have been enabled.

CBH Acceleration Rate

Specifies 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 revolutions/second?.

Maximum CBH Speed
Specifies the maximum speed for the CBH rotation in revolutions/minute.

CBH High Jog / Home Speed
Specifies the manual CBH jog and fast Home speed.

CBH Low Jog / Home Speed
Specifies the CBH slow home speed.

THC Speed Setups
The THC speed setup parameters display only if they have been enabled.

THC Acceleration Rate

Specifies the acceleration rate for smooth and stable movement of the Sensor THC. 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 milliGs.

Maximum THC Speed
Specifies the maximum speed for the Sensor THC in inches / minute.

THC Jog Speed
Specifies the THC jog speed.

THC Home/Fast IHS Speed
Specifies the speed that 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

Specifies the speed that is used to retract the torch after the plate has been sensed. The
torch retracts at this speed until contact sense is lost. This determines the exact distance
to the plate regardless of any flexing of the plate. A very low speed is recommended for
optimal accuracy.

The following Speeds setup parameters are available when Tilt Rotator has been enabled.
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Speed 0 to & ipm @ Help
Acceleration Rate I—W mG
Fast Deceleration Rate W 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 Rotate Acceleration Rate ,—10 revisech?
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 0 of Cut Speed Tit Acceleration Rate [ 10 revisect
Plasma Hi/Lo Speed 90 9% of Cut Speed Maximum Tilt Speed 10 rpm
Plasma Distance to Corner liﬂ in Tilt Fast Jog/Home Speed 10 rpm
Plasma Distance from Corner liﬂ in Tilt Slow Jog/Home Speed 5 rpm @ e
u 0K

1:20:04 PM

Machine Speeds Forts 1 /0 Pxes

Rotate Acceleration Rate

Specifies the acceleration rate for smooth and stable movement of the contoured bevel
head. The higher the acceleration rate, the quicker the Rotate Axis gets up to speed. The
lower the acceleration rate, the smoother the machine will position the cutting device.
Values are entered in revolutions/second?.

Maximum Rotate Speed
Specifies the maximum speed for the Rotate Axis rotation in revolutions/minute.

Rotate High Jog Speed
Specifies the high speed for the rotate axis jog.

Rotate Low Jog Speed
Specifies the low speed for the rotate axis jog.

Tilt Acceleration Rate

Specifies the acceleration rate for smooth and stable movement of the contoured bevel
head. The higher the acceleration rate, the quicker the tilt axis gets up to speed. The
lower the acceleration rate, the smoother the machine positions the cutting device. Values
are entered in revolutions/second®.
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Maximum Tilt Speed
Specifies the maximum speed for the tilt axis, in revolutions/minute.

Tilt High Jog Speed
Specifies the high speed for tilt axis jog.

Tilt Low Jog Speed
Specifies the low speed for tilt axis jog.

Torch Height Disable

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
to prevent diving or crashing of the torch in corners.

Note: The Dual Grid/THC feature must first be enabled in the Plasma Setups screen.

The CNC activates the Torch Height Disable output based on the values of the following
parameters:

e Plasma Hi/Lo % of Cut Speed

e Plasma Distance to Corner

e Plasma Distance from Corner

When any one of these conditions is met, the Torch Height Disable feature is
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

Specifies the degree of the tangent angle for motion control. Segments within a part that
intersect at angles greater than the selected tangent angle will decelerate to zero or the
minimum corner speed.

Segments within a part that intersect at angles less than or equal to the selected tangent
angle do not decelerate unless the next segment is a speed-limited arc.

Plasma Hi/Lo Speed Percentage

Specifies the percentage of the cut speed below which the CNC will activate the Torch
Height Disable output. The plasma system can use this output to switch from low to high
current or to disable the height control.

Plasma Distance To Corner

Specifies the distance before turning a 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 when the speed drops below the Plasma Hi/Lo Percentage, or when
segments intersect at an angle greater than the tangent angle.
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Plasma Distance From Corner

Specifies the distance after turning a corner 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:
In the following illustration, the Torch Height Disable output is activated based on the
values of the setup parameters.

@ Off - Cut/Mark Sense

@ Off - Torch Height Disable
@ Off - Marker

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

4 B B

- T
4| = )

4 R .
A | 4

§in
LTS

- Position
Transverse Cut Mode
| 4305 in [ Oxy Fuel
Rail Kerf ;
| 4543 in | 0lin J.Q_J’ Mult Tasking

5in Dual Gantry Oxy Fuel Speed
| 11.359 in | 20 ipm

THC

e | g ol o

RadiusRect bd Cut Window

Increase Decrease View 2 Download
Speed Speed Sheet j from Host

Plasma Hi/Lo Percentage Value 90%
Distance to Corner Value .5 inches
Distance from Corner Value .5 inches
Tangent Angle Value 20 Degrees

For these values, the Torch Height Disable output is active 0.5 inch before and 0.5 inch
after each 90 degree corner. The THD output is also activated as the torch accelerates
away from the pierce and through the arc because the speed is 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 0.5 inches before and after the beginning of the arc, and is
activated for 0.5 inches before and after the end of the arc.
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Ports

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

The CNC can be configured to use the communication link provided on the CNC or the

user can enter information to create a custom communication link on the Link screen to

communicate with a host computer. Information on how to access the Phoenix software
is provided later in this section.

A maximum of eight ports can be configured for use in software. Hardware provided
with your CNC may support a lower 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 x| -|seral1 ¥ ] Q e
Baud Rate © 4800 ¢ 9600 ¢ 19200 ¢ 38400 ¢ 57600 < 115200
Parity & Mone © Odd € Even
Date Bitsy €177 # &8

Elow Sontrol & hone € Xonlceff € Hardware

During Jog en Path # kome

Refry om Time Ot | 0 fmes

C Eorward @rly. © Eorward and Backyvard

Time Qut | 5 sec Using Phoenix Link © No & Yes
Transmit Delay | 0 sec Show Host File Names © No  Yes
Rewird | 8 File Bump Mede & Off € Qn

Dialog Stant I_ Aoy s Auto Reload € o & Yes
Diglog Dare 42 Auto Home before Auto Reload « Off ¢ On
Dilog Prompt [ 3 Essi Program Termination # 0 63 © 64 © 99 / =
Dialog Palse IT Download Updates « No ¢ Yes
Dialog Acknowledges IT Use Multidrop & No © Yes 5
End of Transrmission IT Address E @ i

Control Monitoring ¢ Off ¢ On v -

11:25:11 AM

Machine Speeds Ports 140 Bxes

343



Password Setups

Port Designation

Specifies which serial port is configured for link use with the following remote
communication settings. Select Link, Messaging, HD4070, FineLine or Command THC
(type”V” controls).

Baud Rate

Specifies the baud rate for the remote communication link. The available baud rates are
shown. The CNC 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 is 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
Specifies the parity for the remote communication link.

Data Bits
Specifies 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
Specifies the amount of time the CNC waits before it displays a communications error if
it is not be able to establish a link with a remote device.

Transmit Delay

Specifies the amount of delay the CNC inserts between each character that is transmitted
over the serial port. Some communication links require a small delay to avoid missing
characters that have been sent to them. This parameter should normally be set to 0.

The following parameters allow the user to create a custom communication link on the
CNC 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 field is only enabled when Link File Dump Mode has been enabled. 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 O 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.
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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 prompt.

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 acknowledgement.

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

Using Phoenix Link

Select Yes if you are using the Phoenix Communication link program that is supplied on
the control. The CNC automatically enters the appropriate ASCII codes to the
communication link dialog parameters listed previously.

Show Host File Names

Select whether File Names are shown on 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 they want to load. 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 that operate in File Dump Mode. This allows the CNC to accept part programs
as a single uninterrupted stream of information as with a tape reader style link.

Allow M65 Auto Reload
Available when a generic link communication has been enabled and allows you to select
whether the EIA M65 code is used as an auto-reload code or is ignored.

Auto Home before Auto Reload

Automatically homes the machine before the next auto reload (EIA M65 code), either
serial link, USB memory or from diskette, is executed
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ESSI Program Termination
This parameter allows the operator to tell the CNC which ESSI code (0,63, 64 99, / or =)
is used as machine stop.

Download Updates

Allows the operator to download CNC software updates through the link communication
to the host PC. To use this feature, the “Using Phoenix Link” parameter must be set to
YES. The new update file must be placed in the same folder location as the Link
software. When the Update Software soft key is pressed on the Special Password screen,
the CNC searches for the new software update through the link rather than the floppy
drive.

Use Multi Drop

Allows the CNC 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 can be supported with the
multi-drop feature.

Note: The “Using Phoenix Link” parameter must be set to Yes to enable this feature. In
addition, specific hardware (serial communication board Rev C or higher) may be
required to support this feature. Please contact your CNC supplier for more details.

Address

Defines the CNC identification address for the multi-drop communication feature. The
Phoenix Link software uses this address at the host PC to know which CNC it is
communicating with.

Control Monitoring

Allows the user to view CNC 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. Refer to the Phoenix Link section for additional
information.

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 None, Xon/Xoff or Hardware.

During Jog on Path
Select whether the CNC sends messages when jogging Forward or Backward on Path
while at the Pause screen.

Note: All messaging stops when the Stop Key has been pressed or when the Remote
Pause input becomes active.
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Note: The Message Type 21 is not executed for Backup on Path.

Retry on Time Out

Select the number of times the system automatically retries Message Type 22. After the
system tries to send the message this many times it displays “Message Error” to indicate
that the external device does not respond.

Time Out

This value is used for Message Type 22 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/O
Press the 1/0 soft key to configure the inputs and outputs for the shape cutting table.

o
-

Closed - Inputi —
Closed - Dual Gantry Home

Open - Program Inhibit

Closed - Cut/Mark Sense
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Speed Pot. 1
[Arciog nput Ofse 1 |
% o tege| 0 [provawi v -
ol

- Fume Extraction Control
- Torch Down

- Ignition

- Torch Height Disable

- Hold Ignition

Output3 v | -[Fume Extraction Control | = |

Expanded 1/O
Available when more than 64 1/0 have been selected. A drop-down box is available to
assign 1/0 in the higher 1/0O ranges.

Note: When the optional USB front panel is used, the top 128 1/0O are assigned to USB
1/0 to support the front panel

Input Logic

The CNC comes standard with up to 32 discrete inputs. Used as a mask to determine
whether an input is treated as a normally open or closed contact. Entering a numerical
value here sets 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 is displayed with a green lamp in the
input diagnostic screen.

Logic Selection Box

Determines whether the logic state for each input is normally open or closed. To select
the logic state for an input, select the desired input and press the space key.
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Input Selection

Defines which inputs are used by the CNC and their physical location on the CNC
interface. All controls are shipped with the default selection of inputs and interface
locations for the selected control interface (1/0) configuration.

Torch Collision Uses

Determines the type of response that is used when the Torch Collision input is active.
You can select to use a Fast Stop Decel value or the Fault Ramp time that has been
selected for the individual axis.

Inputs Inverted

Defines which inputs are used by the CNC and their physical location on the CNC
interface. All controls are shipped with the default selection of inputs and interface
locations for the selected control interface (1/0) configuration.

Drive Enables

Determines how the CNC responds to drive faults. If you select Series, all axes must
complete their individual fault ramp times before the drives are disabled. If you select
Independent, each drive is disabled as soon as its axis fault ramp time is finished.

Initial Feedback Delay
Allows the initial feedback from the drive system to be held off after initial power up.
This allows the drive system to become fully enabled before it enables the position loop.

Fume Extraction Delay
Enter the number of seconds after the end of a cut part program that the fume exhaust
remains on.

Speed Pot and Joystick Overview

Through the use of single-ended inputs to an optional analog input card installed in the
control, your CNC can be configured to support an external joystick or two speed
potentiometers.

Note: These features are not available for all CNC types and optional CNC hardware
may be required.

e The external joystick is used as a directional command signal when it is in manual
motion.

e The optional speed potentiometer can be used to adjust the current motion speed.

e These features must first be enabled at the password-protected 1/O screen.

Joystick Installed

Select Yes to enable the optional external joystick. This parameter is not available for all
CNC types and optional CNC hardware is required.
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Speed Pot Installed
Select Yes to enable the optional external speed potentiometer. This parameter is not
available for all CNC types and optional CNC hardware is required.

Plasma Override %

Sets the minimum and maximum range for adjustment of the plasma speed potentiometer
based on a percentage of the set cut speed. The speed potentiometer feature must be
enabled to use this parameter.

Oxy Fuel Override %

Sets the minimum and maximum range for adjustment of the oxy fuel speed
potentiometer based on a percentage of the set cut speed. The speed potentiometer
feature must be enabled.

Trial Override %

Sets the minimum and maximum range for adjustment of the trial speed potentiometer
based on a percentage of the set trial speed. The speed potentiometer feature must be
enabled.

Speed Pot Installed On
Assigns speed potentiometer inputs to the desired Analog Input if a dedicated speed
potentiometer input is not available on the analog input card.

Analog Offset 1- 12
Corrects for any imbalance or zeroes 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 on the Diagnostics Analog 1/O screen. The incoming
voltage should be 0. If any voltage is displayed at the diagnostic screen, an offset voltage
equal to the incoming voltage being read can be entered here to make the incoming
voltage 0. 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

Definition

Activated through the part program. If a spare input is located
in the part program, the CNC pauses the process until the input
state is detected. The spare inputs can be implemented with
specific EIA “O” and “M” codes that indicate the input number
and function. Refer to Appendix A for a complete description
of these commands.

Indicates that the torch is in the full up position.
Indicates that the torch is in the full down position.
Indicates that the preheat input from the torch is active.

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

Used with the Teach Trace feature and indicates that the
tracing system has detected the template line.

Causes the CNC to stop all motion and generate a fault
message. Position information is lost.

Stops all CNC motion and displays the Pause screen. No
motion is allowed until this input is deactivated.

Begins the selected program cycle as if the Start button on the
CNC had been pressed.

Forces the CNC 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.

Operates multiple Sensor THCs when multiple Sensor THCs
are commanded by the CNC as separate axes. The Torch Raise
and Torch Lower commands can be issued with soft keys or
through these external inputs to the control. Type V control.

Indicates which Sensor THCs is active when multiple Sensor

THCs are commanded by the CNC as separate axes. Also
tracks consumable data for the specified plasma or oxy torch.
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Y Home Switch

Z Home Switch

Y Overtravel Switch

X Overtravel Switch
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Stations 1-8 are designated for plasma; stations 9-20 are
designated for oxy fuel. Type V control.

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. After the switch is deactivated, the X
axis decelerates to a stop or, if the Use Marker Pulse parameter
is set to YES, continues until the encoder marker pulse is
detected.

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. After the switch is deactivated, the Y
axis decelerates to a stop or, if the Use Marker Pulse parameter
Is set to Yes, continues until the encoder marker pulse is
detected.

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. After the switch is deactivated, the Z
axis decelerates to a stop or, if the Use Marker Pulse parameter
is set to Yes, continues until the encoder marker pulse is
detected.

Indicates that the machine has traveled into its full positive
travel of a Y axis. If hardware overtravels are enabled and this
input is activated, the CNC stops all motion and generates a
fault message. Motion is not re-enabled until the switch is
deactivated.

Indicates that the machine has traveled into its full positive

travel of a X axis. If hardware overtravels are enabled and this
input is activated, the CNC stops all motion and generates a
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Limit Switch

Ready to Fire PS 1-4

Raise /Lower 4070 1-2

X +Qvertravel Switch

X —Overtravel Switch

Y +Overtravel Switch

Y —Overtravel Switch

fault message. Motion is not re-enabled until the switch is
deactivated.

Indicates that the machine has traveled into its full positive
travel of an axis. If hardware over travels are enabled and this
input is activated, the CNC stops all motion and generates a
fault message. Motion is not re-enabled until the switch is
deactivated. (Type “M” configuration only)

Ensures 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. This input is exclusive to the HD4070
multiple power supply configuration.

Used as a manual raise/lower command to the selected
HD4070 integrated THC through the CNC serial power supply
communication link. This input is exclusive to the HD4070
multiple power supply configuration.

Indicates that the machine has traveled to its full positive travel
on the X axis. If hardware over travels are enabled and this
input is activated, the CNC stops all motion, generates a fault
message and only allows manual motion in the X axis negative
direction.

Indicates that the machine has traveled to its full negative
travel on the X axis. If hardware overtravels are enabled and
this input is activated, the CNC stops all motion, generates a
fault message and only allows manual motion in the X axis
positive direction.

Indicates that the machine has traveled to its full positive travel
on the Y axis. If hardware overtravels are enabled and this
input is activated, the CNC stops all motion, generates a fault
message and only allows manual motion in the Y axis negative
direction.

Indicates that the machine has traveled to its full negative
travel on the Y axis. If hardware overtravels are enabled and
this input is activated, the CNC stops all motion, generates a
fault message and only allows manual motion in the Y axis
positive direction.
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Power Supply OK

Fast Stop

Torch Collision

Joystick (Direction)

Fume Extraction Sense

Cut/Mark Sense 1& 2

THC Cut Sense
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Used for the optional Automated Process Controller (APC). It
confirms a ready condition from the plasma power supply
before beginning the cut process.

Used as an urgent stop input command to the control. When
the Fast Stop input becomes active, the CNC decelerates
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 CNC turns
off and disables motion. Position information and 1/O points
are maintained while the input is active. This allows 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.

Used on torch systems with breakaway mounts. If a torch
makes contact with the plate or an obstacle that causes the
breakaway mount to release, an input for the mount is sent to
the CNC indicating that a torch collision has occurred. The
operator is forced to the Pause screen. While the input is
active, the Cut output is turned off and manual motion is
enabled, allowing the operator to raise, lower and move the
torch position to clear the fault.

Note: Position information, motion command, and 1/0 points
are maintained and allow the operator to return to the cut path
and resume cutting. This feature uses the Fast Stop
Deceleration rate. Manual raise inputs can be used.

Command manual motion (up, down, left, and right) when
using an external joystick.

If selected, this input confirms that an external Fume
Extraction system on the cutting table is operational before
beginning the cut. An option to override is displayed if the
input has not been satisfied at the time of the cut.

Verifies that the plasma torch or marker tool has established
the arc for the selected process. This indicates to the CNC
that motion can begin. (Type “V” controls).

Verifies that the plasma torch or marker tool has established

the arc for the selected Sensor THC and indicates to the CNC
that motion can begin. (Type “V” controls).

355



Password Setups

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

Select which Plasma process logic is used by the control.
These inputs are generally run by external switches. (Type
“V” controls).

Select which Marker process logic is used by the control.
These inputs are generally run by external switches. (Type
“V” controls).

Indicates which Sensor THCs are active when multiple Sensor
THCs are commanded by the CNC as separate axes. 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.

Used during Sensor THC IHS to detect the location of the cut
surface. This input is returned to the CNC 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.

Used as an external input to switch the Sensor THC between
automatic and manual operation.

Limits the machine speed for safety during machine testing
and maintenance. When this input is active, motion is limited
to the user-defined Limited Machine Speed selected in the
password protected Speeds screen

Tilt +/- Overtravel Switch Indicates that the machine has traveled to its full positive

Tilt +/—

Tilt Home Feature

travel in the Tilt axis. If hardware overtravels are enabled and
this input is activated, the CNC stops all motion, generates a
fault message and only allows manual motion in the Tilt axis
opposite direction. The Tilt Overtravel Input is also used for
homing the tilt axis.

Used for manual jog commands for the tilt axis.

Uses the Tilt Overtravel Switch input to indicate that the
machine has traveled to its tilt axis home position. When the
Tilt axis is homed, it moves in the specified home direction at
the Fast Home Speed until the input is activated. The tilt axis
decelerates to a stop and moves in the opposite direction at the
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Slow Home Speed until the switch is deactivated. See also Tilt
Overtravel Switch.

Rotate +/- Used for manual jog commands for the rotate axis.

Rotate Home Switch Indicates that the machine has traveled to its rotate axis home
position. When the rotate axis is homed, it moves in the
specified home direction at the Fast Home Speed until the
input is activated. The rotate axis decelerates to a stop, moves
in the opposite direction at the Slow Home Speed until the
switch is deactivated.

Pierce Complete Used for the laser cut process to confirm that the pierce is
complete.

Gas Control Read Comp. Used as part of the HD3070 Automatic Gas Console
communication to confirm that communication is complete.

Gas Control Error Used as part of the HD3070 Automatic Gas Console
communications to indicate an error from the Auto Gas
Console.

Enable Oxy Fuel 1-12 Used for tracking consumable data for the specified oxy torch.
This input is now supported by the Station Select input.

Enable Plasma 1-8 Used for tracking consumable data for the specified plasma
torch. This input is supported by the Station Select input.

Arc Error Counter 1-8 Used as part of consumable data tracking, this input triggers a
counter on the Change Consumable Screen. A Plasma Enable
Input must be mapped to enable this input.

Test Lifter Performs a test IHS function with a Sensor THC.

Output Logic

The CNC 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 as a 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 can 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
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the default selection of Outputs and interface locations for the selected control Interface
(1/0) configuration.
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Output Definitions

Output
Spare

Torch Up

Torch Down

Ignition Control

Torch Height Disable
/Dual Grid Control

Reduce Current

CNC/Tracer

Marker / Marker Enable

Password Setups

Description

Activated through the part program. If a spare output is
located in the part program, the CNC turns on the output as
directed. The Spare outputs can be implemented with
specific EIA “W” and “M” codes that indicate the output
number and function. Refer to Appendix A for a complete
description of these commands.

Raises 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.

Lowers 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.

Turns on the igniters in oxy fuel mode or ignites the plasma
system in plasma mode.

Disables 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 also reduces the plasma current in a switchable
current plasma system when the machine speed is less than
the Plasma Hi/Lo speed percentage.

Used with the HD4070 to switch the plasma to low current
mode.

Controls a CNC relay. The CNC relay determines whether
the control, tracing system, or joystick is commanding the
amplifiers. This output is always active unless the CNC is
off, in Teach Trace mode, or is disabled.

Activates an external marking device. It can only be
activated by the appropriate “M” code in the part program.
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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

Fume Extraction Control

Shutter Open

Refer to Appendix A for a complete description of
appropriate “M” code commands.

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

Enables the low preheat gas when cutting in oxy fuel mode.
It is activated for the “Low Preheat Time” when initiating a
cut.

Enables the high preheat gas when cutting in oxy fuel
mode. It is activated for the “High Preheat Time” when
initiating a cut.

Activated whenever a key is pressed on the control.

Activated whenever the CNC is commanding machine
motion.

Activated whenever the CNC is in the Plasma cutting
mode.

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.

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.

Used by the Optional APC to turn on or off the plasma
supply through the control.

Used by the Optional APC to enable the use of nitrogen
while cutting.

Used to enable the drives during normal functions and to
disable the drives during fault conditions.

Enables fume extraction and the Initial Feedback Delay and
Fume Extraction Delay fields.

Used exclusively with the laser cut logic to open the laser
shutter for use.
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Assist Gas

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

Password Setups

Used exclusively with the laser cut logic to activate the
assist gas.

Used exclusively with the laser cut logic to activate the
digital beam.

Used exclusively with the laser cut logic to activate the
laser system.

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.

Used for external logic. The appropriate output(s) is on
during plasma cutting, based on the Plasma Select inputs.

Used for external logic. The appropriate output(s) is on
during marking, based on the Marker Select inputs.

Active during Sensor THC IHS. This input is tied back to
the CNC through the external voltage divider card. This
output can also be used to switch an external drive system
to low output mode (if equipped) during IHS for stall force
plate sensing.

Is part of the Sensor THC operation to hold ignition of the
external Plasma Supply. This output can be tied back to the
CNC through the external voltage divider card or direct to
the power supply depending on configuration.

Used as part of the HD3070 automatic gas console
communications (BCD) to set gas flow rates.

Used as part of the HD3070 automatic gas console
communications to select the appropriate valves for
operation.

Used as part of the HD3070 automatic gas console
communications to configure the unit for operation.

Used as part of the HD3070 automatic gas console
communications to initiate the remote test.

Used as part of the HD3070 automatic gas console
communications to test operation of preflow gases.
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Remote Air Plasma

Remote H35/ N2 Plasma

Remote O2 Plasma

Change Consumable

Current Set BCD

Marker Control

Program Running

Station Enable 1-20

Station Lock 1-19

Used as part of the HD3070 automatic gas console
communications to signal the Air Plasma output.

Used as part of the HD3070 automatic gas console
communications to signal the H35/N2 output.

Used as part of the HD3070 automatic gas console
communications to signal the O2 Output.

Activates when a consumable data value on the Change
Consumable Screen has reached its 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. The affected consumable data
must be reset on the Change Consumable Screen to clear
the output.

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

Activates the marker tool during 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 can be configured
on the Marker Setup screen for the desired process timing
and operational results.

Active any time the CNC is operating within a part
program.

Activates any function specific to a torch station and are
controlled through M37T and M38T codes within a part
program. Typically, these codes generally enable a torch
station for use. Stations Usually, stations 1-8 are
configured with plasma and stations 9-20 are configured
with oxy fuel or other types of fuel. However, plasma can
only be configured on stations 1-8.

Avre part of the Automated Torch Spacing feature. The

station lock locks the unused torch station to the gantry or
beam when the torch is not in use.
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Station Clamp 1-19

Station Mirror 1-19

Auto OHC 1-20
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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.

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.

Instructs the Sensor OHC to operate the specified station in
automatic mode
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Axes — Transverse or Rail
The following screen is identical for both the traverse and rail setup screens.
The CNC 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.

to Overtravel Switch

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
replaces the Speed To values entered at the Speeds setup screen.

Proportional Gain

Proportional gain correlates to elastic stiffness in the control loop. Increase the
proportional gain to increase the static stiffness, but decrease the response of the servo
loop.
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Under a proportional loop control, the drive system applies a restoring torque to the
motor in proportion to the position error of the axis.

If proportional gain too high, the system and axis become unstable. During cutting, the
torch can overshoot the path. This is also called a “hot” control loop.

If proportional gain too low, the system response is not precise. This can be seen in the
test pattern when the outside corners become rounded and not all the circle segments
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 minimize 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 is 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 you use a current loop amplifier, you can use the internal velocity loop in the CNC
to provide dampening without an external tachometer.

Use of 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. Itis
possible to enter fractional encoder units and the CNC 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).
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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.

Drive Type

This parameter is used to tell the CNC 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 CNC 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 CNC will disable feedback and display an error
message if the inputs become active. It is 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
1/0 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
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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 CNC 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.

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.

Use Software Travel Limits

The CNC 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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Axes -- SERCOS

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

9/'1 Help
SERCOS Drive Address | |
Servo Error Tolerance I—ﬂ in Home Ito Home Switch _-_l
Encoder Counts per in Iw Absolute Home Position I—O- in
Fault Ramp Time |—1 sec Home Offset Distance I—O in
Emulated Countsimotor I_G% Home Direction € Positive & Negative
Use Marker Pulse & No & Yes
Encoder Polarity & Positive & Negative Use Software Travel Limits & Mo € Faut @ Fast Decel
Use Hardware Overtravels & No @ Yes Travel Limit ,7‘ I -
Backlash Compensation l—U in @ e
.‘ oK
956:35 4M
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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Axes -- Dual Gantry

The following setup screen is available if the CNC 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 1o | 500 fo | 1000 ipm O
Proportional Gain I 0 | 0 I 0
Integral Gain I 0 | 0 I 0
Derivative Gain I 0 | 0 I 0
Feedforward Gain I 0 | 0 | 0
Yelocity Gain I 0 | | 0
Skew Error Tolerance I—D n Use Home Limit Switch © No & Yes
Encoder Counts per in IW Switch Offset Distance Iio in
Drive Type & Velocity ¢ Current Skewlimt [ 0 in
DAC Polarity * Positive © Negative Backlash Compensation Iio in
Encoder Polarity # Positive ¢ Negative
Encoder Decode Mode  1X ¢ 2X & 4X
@ Cancel
V) 0K

11:31:28 AM

Transverse Rail Dual Gantry

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.
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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.

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 CNC 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.
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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 CNC 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.

Drive Type

This parameter is used to tell the CNC 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 CNC 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/O 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 CNC 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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Axes -- CBH

The following setup screen is available if the CNC 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 I 0 Absolute Home Angle I 0 deg
Derivative Gain | 0 Home Offset Angle | 0 deg
Feedforward Gain I 0 Use Home Limit Switich & No ¢ Yes
CIty Galr | 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 Initially ¢ Off © On

@ Cancel
. =

11:32:29 AM

Transverse Rail Dual Gartry CEH

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 CNC 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 CNC 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
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This parameter is used to tell the CNC 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 CNC 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 CNC 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 CNC 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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AXxes -- 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.
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Axes -- Tilt

Current Limi

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.

Homing with Overtravel Switch

The Home with overtravel switch parameter is used to activate use of the Home feature
and uses the Overtravel Switch as its reference.

The Home feature is used to set a known absolute physical position location for the tilt
axis.
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Axes -- Transverse 2
The transverse 2 axis is only available when a second bevel head has been enabled.

Minimum Torch Spacing
Sets the minimum distance that is allowed between the transverse 1 and transverse 2
axes.

Mirrored Marker Offsets
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 VVoyager 111 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, process, and lifter selections for the station. You can configure up to
eight stations for the plasma 1 & 2 and marker 1 & 2 process selections.

The “4532” password allows you to view the Station configuration screen and verify
setups but does not allow changes.

You can also use this station configuration screen 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 (_)) Help
Lifter [Sensor THC | Lifter [Other =1
Plasma 1 |HPR ;l Plasma 1 |Nnne ;l
Plasma 2 |None ;l Plasma 2 |H'|'44OO ;l
Marker 1 |None ;I Marker 1 |None ;l
Marker 2 IN[:ne ;l Marker 2 lNone ;l
Laser |None ;l Laser |None ;l
Head |?-.’or=e LI Head |Tu'o=‘=e LI
. Station 3 - Station 4
Lifter |None ;l Lifter |None ;l
Plasma 1 |Nnne ;l Plasma 1 |Nnne ;l
Plasma 2 |None ;l Plasma 2 |None ;l
Marker 1 |None ;I Marker 1 |None ;l
Marker 2 |Nnne ;l Marker 2 anne ;l
Laser |None ;l Laser |None ;l @ e
Head |?-.’or=e LI Head |Tu'o=‘=e LI
11:33:10 AM u i

You can use codes within a part program to select the stations that are used. These
station codes enable a THC station and are used in conjunction with the process selection
codes to configure the cut or mark process.

When a station selection code is executed through program codes, the corresponding
station select output is active.

378



Password Setups

Stations 1-4 or 5-8
The Stations 1-4 or Stations 5-8 soft keys access the corresponding stations for
configuration.

Reset
Resets or clears all station setup parameters to None.

Part Program Support
Enable a station for use. Place station and process selection codes before the cut or mark.

Station Selects
You can select or cancel stations (lifters or THCs) 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 Cancel station 1-20 (Tvalue)

You can override these station selection program codes by selecting THC inputs to the
control. The feature to override the part program must be enabled at the Cutting Setup
screen.

Process Selects
Make process selections with an EIA-274D program code in the following format:

Example: M36 Tvalue

M Code T

Valve ldentity
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 station configuration:

Lifter

None

Sensor THC

Command THC (with serial link)

HD4070 integrated THC 1 or 2 (used only with the HD4070 power supply)
Other (any standalone lifter station)
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Power Supplies

None HD4070 Torch 1or 2
Max100/ 100D HT4001

Max200 HT4100

HT2000 HT4400

HD3070 HPR130

Marker

None

ArcWriter

FineLine 100 & 200

HD4070 Torch lor 2

HPR130

Other (any standalone marker)

Laser

Rofin RF 40 & 50
Rofin DC 35
Rofin TR 60
Other

Powermax series

FineLine 100

FineLine 200

Other (any other plasma system)

Set the Station Select Override feature in Cutting Setups to Disabled to override station

selections with manual inputs.

Set the Process Select Override feature in Cutting Setups to Disabled to override process

selections with manual inputs.

Overview

1. Press the Stations 1-4 or Station 5-8 soft key to access a station.

2. Select the appropriate lifter station from the list of available lifter types.

3. Select the appropriate tool (plasma power supply or marker tool) the 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 can be
configured so that all four plasma and marker processes operate on one station or are

distributed throughout all 8 stations.

4. If necessary, use the Reset soft key to reset or clear all station setup parameters

setting the values to None.
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~Station 1 ~Station 2
Lifter |Sensor THC 1 ;l Lifter INDI‘IE! LI
Plasma 1 [MAX200 | Plasma 1 [None |
Plasma 2 [HD3070 | Plasma 2 [None =1
Marker 1 lArcWriler ;l Marker 1 |None ;l
Marker 2 |None ;l Marker 2 |None ;l
Laser |None ;l Laser |None ;l
Head [None I~ Head [None |

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

Stations Stations
1thru 4 5thru 8

Reset

t_)) Help :

@ Cancel

OK

Q

The selections you make for the four processes, THC designations, and certain power
supplies can limit the overall configuration.

For example, if you selected a Sensor THC for Station 1 and a MAX200 for plasma
process 1, you cannot select another power supply type for plasma process 1. However,
you can select a MAX200 for plasma process 1 at other stations if you select a Sensor

THC.
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Support for Command THC
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 or 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 to the control, the lifter type should be set to Other.

Refer to the Command THC section for additional information on the operation of the
Command THC.

Support for HD4070

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

Each HD4070 can use two integrated Command THCs. These are controlled by the
HD4070 and have designated station locations.

~Station 1 - Station 2 9) Help
Lifter [HD4070 1, Integrated THC 1 | ¥ | Lifter [HD4070 1, Integrated THC 2 |~ |
Plasma 1 |HD40?0‘ Torch 1 ;l Plasma 1 |None ;l
Plasma 2 [None ~ ] Plasma 2 [HD4070, Torch 2 =i
Marker 1 [HD4070, Torch 1 ~ ] Marker 1 [None -]
Marker 2 |None ;] Marker 2 !HD40?0‘ Torch 2 ;l
Laser [None [ Laser [None [ =]
Head I?-sone L! Head |?u'o=‘=e ;l
~Station 3 - Station 4
Lifter [None | Lifler [None =i
Plasma 1 |None ;l Plasma 1 |None ;l
Plasma 2 |Nnne ;l Plasma 2 |Nnne ;l
Marker 1 |None ;l Marker 1 |None ;l
Marker 2 |None ;] Marker 2 !None ;l
Laser INDI‘IE ;l Laser IN‘]“E ;I @ Eairl
Head I?-sone L! Head |?u'o=‘=e ;l
u oK
11:37.05 AM
Soma e Reset
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In the previous example, you can see that the Cutting and Marking with the HD4070
Integrated Torch 1 is limited to Plasma 1 and Maker 1 on Station 1. Additionally, the
cutting and marking with HD4070 Integrated Torch 2 is limited to Plasma 2 and Maker 2
on Station 2. These stations can be configured for Cut or Mark or both. A second multi-
dropped HD4070 can also be assigned on stations 3 and 4.

Support for FineLine 100 / 200

You can configure serial communications to the Inner Logic FineLine 100 and FineLine
200 for use with selected THCs.
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Special

Enabled - Torch Already Raised/Lowered
Enabled - Automatic Align Wizard 1
Enabled - Automatic CutPro Wizard :

age [Engisn  1v]

T - Beaifrer o - i
e Exensions [TXT. [ cn [ weG [ WP [ 0 |
Stalus  [Feare | |

Allowed - Adding Folders !

Mot Allowed - Deleting Folders

i 2 _
12 Station ~

Date
Enter the current date.

Time
Enter the current time. This is the time that is displayed on the main screen.

Display Time
Select whether the display time is shown in either AM/PM format or 24-hour clock
format.

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

Keyboard

Select Not Installed to use the on-screen keypad. Select Installed to use an external
keyboard.
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User Level

Select the user experience level. The level you select determines view screens and the
features that are available. For example, the intermediate level provides a larger preview
area and an ALT soft key to access additional screens.

Motion Cursor
Select the style of the Motion Cursor.

File Extensions
Enter the file extensions of the part files that will be accepted at the control.

Adding Folders
Select whether the CNC operator can add folders from the parts directory on the CNC or
the host computer.

Deleting Folders
Select whether the CNC operator can delete folders from the parts directory on the CNC
or the host computer.

Deleting Files
Select whether the CNC operator can delete folders from the parts directory on the CNC
or the host computer.

Mapping Drives
Select whether the CNC operator can map to external drives from the CNC through the
optional network.

Configuring Watch
Select whether the CNC operator can change the items in the Watch Window.

Adding Processes
Select whether the user can add new processes to the laser cut charts when enabled.

Removing Processes
Select whether the user can remove processes to the laser cut charts when enabled.

Force Simulation
Select On to put the CNC into simulation mode. This mode disables motion but
maintains CNC operation and 1/0 feedback.

Temperature
Select whether the internal CNC temperature is displayed in Fahrenheit or Celsius in the
Watch Window.

Note: This setting is not available on all CNC types and optional CNC hardware is
required.
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Tools Installed
Selects or limits the cut modes available to the CNC 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

Disables the Kerf Too Large warning message. This message notifies the user that a
conflict between the cut paths and the current Kerf value for a part has been detected and
that some detail could be lost when the part is cut.

Homing Must Be Performed Message
Prompts the operator to home the selected axis before motion begins. The selected axis
must have homing enabled on the axes setup screen.

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

uOk

Values Have been Changed Message
Displays as a confirmation when changes to values on the current configuration screen
are detected. This ensures that changes are not made in error when exiting the screen.

Home Torch Height Control Message
Prompts the operator to home the Sensor THC axis at power up and before motion
begins.

Ready to Final Align Message
Appears as part of the skew alignment function and displays just before final motion to
position the tool begins.

Part Larger than Plate Message
Displays when the dimensions of the part that have been loaded exceed the selected plate
dimensions.

Cut Chart Data Has Changed Message

Displays as a confirmation when changes to the values on the current Cut Chart screen
are detected. This ensures that changes are not made in error when exiting the screen.
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Save Part for Rush Job
Enables or disables the Resume Part prompt for Rush Job Interrupt.

Automatic Align Wizard
Enables or disables the automatic availability of the alignment wizard on the Align
screen.

Automatic Cut Wizard

Enables or disables the automatic availability of the Cut Pro wizard on the Main screen.
If availability of the wizard is enabled, it appears 10 seconds after the Main screen is
opened.

Start Cut from Cut Wizard
Allows or prevents cutting to start directly from the Cut Pro Wizard. If this is disabled,
the operator must use the Start button on the console to begin the cut.

Latched Manual Keys
Enables or disables the Latched Manual Key feature which allows the manual motion
keys to remain on with a single key press.

Auto Drop Down
When this option is enabled, all options are displayed in a drop-down list.

Repeat Type |None - |

None

Staggered
Nested

Zero Positions
Determines whether the CNC operator has the ability to zero positions. When disabled,
the zero positions soft key is grayed out and is unavailable to the operator.

Auto Size App.
Changes the size of the application software to full screen display (when it is enabled) or
the standard size of 640x480.

Language

Allows the user to select the language that is displayed on the CNC from the available
languages stored on the control. Languages can be added to the CNC by performing the
standard software update with a language-specific update file. Some languages also
require the installation of a font viewer to properly display characters. To change to a
different language, select the desired language and press the OK soft key. You must
restart the CNC for the new language to be displayed.
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Tangent Angle

Sets the degree of the tangent angle for motion control. Segments within a part that
intersect at angles greater than the selected tangent angle decelerate to zero or to the
minimum corner speed. Segments within a part that intersect at angles less than or equal
to the selected tangent angle, do not decelerate unless the next segment is a speed-limited
arc.

Password
Allows the user to enter a new password for machine setups. Numbers or letters can be
used.

Special Password
Allows the user to enter a new password for special setups. Numbers or letters can be
used.

Station Configuration Password
Allows the user to enter a new password for Station Configuration setups. Numbers or
letters can be used.

Auto Update Max Consumable Life

If this feature is enabled, it tracks the consumable life values beyond the user-defined set
point and assigns that maximum value as the new set point. If this feature is disabled, the
user-defined set point for maximum consumable life is not updated.

Machine Position Resets

If this setting is enabled, it resets the absolute machine position when the Zero Positions
soft key is pressed. Only the current incremental motion (part) position is reset to zero.
Position information based on homing is not lost.

Arc Speed Limit Check

Allows the user to turn off the Speed Limit Check that is performed by SoftMotion for
arcs larger than 10”. This compensates for abrupt motion commands caused by non-
tangent line arc segments and smoothes out motion.

HD3070 Auto Gas
When enabled, this setting allows the CNC to communicate with the auto gas console for
the HD3070 and gives access to the related setup parameters.

Front Panel
Defines the use of an optional 12-station or 6-station operator console.

Save Setups

Press the Save Setups button to save the current CNC setting to the floppy disk or hard
drive. A window displays to select the drive and enter a file name.
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& Note: After installation of the CNC 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

Press Load Setups to load the selected control setting from the floppy drive or hard drive
on to the control. A window displays where you can select the drive and enter the file
name.

Update Software
Press the Update Software button to update the CNC operating software from a floppy
disk.

Update Help
Press the Update Help button to update the CNC help files from a floppy disk.

System Tools

Press the System Tools button to 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
Restores the CNC to the previous version of system software.

Make Link Disk

The CNC is shipped with proprietary communication link software for communication
with a host computer. Press this soft key to transfer the link software to a floppy disk so
it can be loaded onto a host computer. A text file is included with the software to instruct
the user on setup and use of the link.
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System Tools — Windows XP

& Note: The CNC Systems Tools require operational knowledge of the Windows XP
operating system and should only be performed by qualified personnel.

Note: A reminder is posted on the screen when entering the Systems Tools that a mouse
and keyboard are required for proper operation. The mouse and keyboard should be
connected to the CNC before entering the System Tools.

Voyager 5[

1\ WARNING: You are about to 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 @ Help
Table

Company Name I Enter company name here

Address 1 I Enter address or contact name here

Address 2 I

Phone Number I Enter phone number here

Email Address | Enter email address here

Automated Backup

Select the frequency of the automatic reminder for the backup of information on the main
hard drive. At the selected time, the system displays a prompt to back up the system when
you turn it on.

Table Manufacturer Information

Enter the contact information for the cutting table manufacturer. This information is
displayed when Remote Help starts up so this information should be the contact
information for users of Remote Help.
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Backup Hard Drive

Press the Backup Hard Drive soft key to save the contents of the main hard drive to a
specified location on the CNC hard drive or mapped location using the Norton Ghost
Utility.

¥ Morton SystemWorks = II:“E'
«ﬁHnme \ ﬂLiveUpdate ‘ﬂ options - ®ﬂelpv
Nostondtilities . Ghost Basic

Horton Antivirus .
J Q Backup

Norton CleanSweep :I h—:ﬂ, Backup your compter to & Ghost image file
[Norton Ghost |

_ I 6 Restore

Ghost Basic " ey Restore your computer from @ Ghost image file
Ghost Advanced — .
- = View Loy

% Wiewy the execution history of completed Ghost tasks
Ghost LHilities

Weh Tools :I
Extra Features :I
Y symantec. vrnSystemWorks-=:

Note: After using Norton Ghost, all files on Drive C: will be replaced. CNC setups must
be reloaded.
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Scan Hard Disk
Press the Scan Hard Disk soft key to scan the hard drive for viruses or disk errors using
Norton antivirus software.

B

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

‘ Yes @ No @ Cancel

Select Yes to scan the hard drive for viruses using Norton anti-virus software.

Select No 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 CNC software is in
operation. You will be prompted to press “Y” (for yes) to check the disk the next time
that the CNC boots up.

The type of the file system iz FAT32.
Cannot lock current drive.

Chkdsk cannot run hecause the volume is in use by another
process. UWould you like to schedule this volume to he
checked the next time the zuystem restarts? (Y-/N>
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Antivirus
The AntiVirus feature allows you to search files that are loaded on the CNC for known
viruses. Contact your CNC vendor to obtain the anti-virus software for your control.

=
ﬁHnme @PLweUpdate -ﬂ Cptions - @Helpv
Norton Utilities J System Status: Urgent attention &
[Morton Antivirus |
Security Scanning Features ltem Details
Status 4
@ Auto-Protect Cn The tems marked in
[ S s S red need your
Sean forviruses &) Email Scanning o]y attertion.
reports | @) Script Blocking on Pleass sslect an ftem
................................................................................................ by clicking an the item
Norton CleanSweep :I @ Full System Scan Mot completed || 8t leftinorder to get
mare information and
Norton Ghost :I take the necessary
Web Tools :I virus Definition Service action.
Extra-Features :I @ Yirus Definitions 12032003
@ Subscription Service 1111452004
@ Automatic Livellpdate on
Norton ™
, symantec. SYStEIT!“ UE'_OI'kS 2003
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Defragment Hard Disk
Scans the CNC hard disk for file locations and rearranges them for optimum
performance. This task should be performed approximately every three months.

" Disk Defragmenter

File  Action  Yiew Help

|c = @@
Volume | Session Status | File Sywskemm | Capacity | Free Space | “a Free Space |
=0 FAT3Z 29,29 B 22,96 5B T8 Y

Estimated disk usage before defragmentation:

Estimated disk usage after defragmentation:

[ Analyze J [ Defragment: J | Pause | | Skop | | Yiew Fepart |

M Fragmented fles [l Contiguous Files [ Unmowable files [ Free space
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Format Floppy Disk
Formats a floppy disk if the CNC has difficulty reading a floppy disk formatted by a
computer.

Important: Formatting the diskette will remove any files that are stored on the diskette.

Capacity:
|3.5", 1.44MB, 512 bytes/sector |
File system
|Far v
Allacation unit size
|DeFauIt llocation size v |
Yalume label

Format options

CQuick. Format

[ create an M5-00s startup disk
( ]

[ Start ] [ Close

Reset Setups
Deletes the current setup file and reloads default values. A new setup file can then be
loaded on the CNC through the Special Password screen.

If the CNC supplier has installed a customized setup file that contains information
specific to the cutting table, the soft key is renamed Restore Setups. This custom setup
file is the default setup file and if you press the Restore Setup soft key, the custom setup
file is restored.
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Network Tools

Network tools allow the CNC to be incorporated directly into an office PC Network for
part allocation. This feature is available on the control’s Windows XP operating system
and requires a factory supplied network card to be installed. Contact your CNC vendor
for additional details on adding this feature.

The optional networking feature is supported for:
e Window NT servers

e Window NT workgroups

e Window 98 workgroups

& Note: The Network Tools require operational knowledge of the Windows XP
operating system and should only be performed by qualified personnel.

Press the Network Tools soft key on the System screen to access the Windows XP
Network Connection utility.

NETWOIK onne 0 u E ﬂ
.fll
; " P Seatch Folders x n E-
Address |e Metwork Connections Vl G0 Morbon Ankivirus E, -
Mame Type Status Device Mame Phone # or Hosk Addre

LAN or High-Speed Internet
< Local Area Connection L& or High-3peed Inter...  Enabled Com ZC905TH-based E,..
Wizard

"_'1 Mew Connection Wizard Wizard
"2 Metwork Setup Wizard Wizard

To Map the CNC for loading files

Enables the Mapped Network Drive feature on the special password screen. On the Files
screen, double click on the load from file location or press the + key then enter a drive
location.

New  Folder ¢ Mapped Drive

Folder Name |

Drive Path |

The control automatically logs on to the system at boot up.
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Phoenix Link

Overview

The Phoenix Link communication software is communication software on the CNC for
transmission of part and consumable database files between the CNC and the host
computer. The program uses a 2X compression feature that allows the communication
system to operate at speeds up to 230 K baud.

Phoenix Link

When the Phoenix Link communication software is operating, the following window
displays at the host computer for configuration. After the software is running, the
window can be minimized.

W=
Port Baud Folder Files Setkings  Test Help
File Mame Here bt
Position Cut
Tranzverse Cut Mode
| 0741 in | | OwyFuel
F ail F.erf
IEEE 0.08 i
Doy Fuel Speed
I 10 ipm
0000000000
Cutting
Ready... CAP |NLIF‘-'1 P
Port

Allows you to select the communication port on the host computer.

Baud
Allows you to select the baud rate for communication on the host computer. The

minimum baud rate is 9600 bps; the maximum baud rate is 115,200 bps.

Folder
Allows you to change the path of the Master folder (in the Parts folder). Subfolders and

the part files within this folder are viewed at the CNC.
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Files
Allows you to indicate which file extensions are acceptable for part program files that are
downloaded by the link software and viewed at the CNC.

Settings

Allows you to configure the link to allow the Auto Reload (M65) feature to be enabled
and recognized during communication. In addition, you can also select and configure
communication with multiple CNCs using Multi-Drop.

Test

Tests the operation of the communication port. To test, simply connect the send and
receive signals on the selected communication port by inserting a paper clip and click on
the port to test. The status of the test is displayed in the lower left corner of the window.

Help
Displays the current version of the link software.

Files

The Files setup parameter allows you to indicate which file extensions are acceptable for
part program files that are downloaded by the link software and viewed at the CNC.

After a file has been saved on the CNC, it is assigned the .txt file extension.

Important: Take care when downloading files. Part programs with the same name, but
different file extensions, are overwritten during multiple file downloads. A warning is
displayed at the control before a file is overwritten.

The list of acceptable part program types is listed in the lower half of the of the Files
option box. A checkmark (V) before the file extension indicates which selected file type
will be displayed at the control. Note that the checkmark (V) in the file extension listing
also indicates the file extension that is placed on a part program when uploading a file to
the host.
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£ ¢ Link - Link _ (O] x|
Port Baud Folder | Files Settings Test Help
v Show All Files
v Show Extension in Mame
Fosition Add to Files...
Transverse Femove From Files. ..
" bt
Fiail - e
I it | | 1]
Eut Speed
I iy
Ready... | y

The following options are available to define what part programs can be viewed at the
control.

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

Show Extension in Name

Allows the user to view the file extension as part of the file name at the CNC. For the
file name Job123.CNC, the control displays Job123 CNC in the filename location of the
download screen. The control displays Job 123 if this feature is not enabled. This
feature is helpful if multiple files that have the same file name but different file
extensions are being used. A checkmark (V) before this feature indicates that it has been
enabled.

Add to Files

Allows the user to add to the list of acceptable part program types to be viewed at the
CNC. Up to four file types (extensions) can be added to the default .txt extension. A
checkmark (V) before a file extension indicates which file extension will be added to any
part file that is uploaded to the host.

Remove from Files
Allows the user to remove file extensions from the list of acceptable part program types.
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Settings
£ ¢ Link - Link - 10| x|
Portk Baud Folder Files | Setkings  Test  Help
v Ao MES Auto Reload
Ilse Multi Drop
Ereiia fdd Control
Traneverze [ Remowe Contral
in I_ v Conkrol Monitaring
Ha" =
I i I i
Eut Speed
I iy
Ready... [ M [

Allow M65 Auto Reload

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

Use Multi Drop

Allows the link to be configured for communication with multiple CNCs through one
communication port on the host PC. Up to eight controls can be supported with the Multi-
Drop feature.

Note: The Using Phoenix Link parameter must be set to Yes at the control to enable this
feature. In addition, specific hardware for the control (serial communication board Rev
D or higher) and host PC may be required to support this feature. Contact your control
supplier for more details.

Add Control
Adds a new control to the list of controls to communicate with. The corresponding
control number must be assigned to the new control in the link set-up screen.

Remove Control
Removes a control from the list of controls with which the host PC communicates.
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Control Monitoring

Allows you 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.

Installation

The list below outlines the step-by-step procedure for the communication setup of the
control and installation of the Phoenix Link communication software:

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. Atthe CNC, access the Special Password screen.

2. Insert a diskette or USB memory device into the floppy drive or USB port.

3. Press the Make Link Disk soft key. Three files are transferred to the memory device:
Link.exe
Setup.exe
Readme.txt

The Setup file creates a Link folder on the root directory of the host PC and copies
the Link software into it. The Readme file contains additional information about the
installation and setup of the Link software on the host computer.

4. When the light goes out on the floppy drive, transfer the floppy disk to the host
computer and place the disk into the floppy (A) drive.

Click the Windows Start button and select Run.

6. Enter A:\Setup.bat in the Open field and click OK.

o

The setup file expands the files and creates a Link folder on the root directory. The
Link.exe file is copied to this folder.

Note: The Link software must be located and run on the PC that is connected to the
communication cable coming from the control.
Click the Windows Start button and click Run.
8. Enter A:\Link\Link.exe in the Open field and click OK.
After the link software has been launched, two other files are created. A Link.ini file,

~
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which contains the Link software configuration information, and a Parts folder, which
is the default Master parts folder.

9. Create a shortcut to the Link.exe file on the desktop of the host PC..

10. At the host computer, create one or more folders in the Parts directory. Copy any part
programs that will be accessed by the control in these folders.

For example, to add the folders Workfile 1 and Workfile 2 to the parts directory, the
hierarchy of the files would resemble the following structure:

Path C:\Link\Parts\Workfile 1 and C:\Link\Parts\Workfile 2

=3 Link
- B+ Parts
: LT Woorkfile

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

Change Master Folder

If the host computer currently has existing part programs and folders, the Link software
can be configured to operate with the current folder names. This master part program
folder can be located on the host PC or on another PC that is networked to the host PC.

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 to view the Link window.

404



_iBix]
Port Baud | Folder Files Settings Test Help
hange Master Folder - CHLIMK\PARTS
Fozitian EET
Transyerse Cut Miode
| in ||
Bl Foerf
I i I i
Eut Speed
I iy
Ready... L m [

Select Files > Change Master Folder.

PhoenixLink

Mew b aster Folder | [DSEIE St S N e

o]

Cancel |

Phoenix Link

To change the master file from the current folder, enter the selected path in the New
Master Folder field and click OK.

Use the same procedure to select a master folder on a network.

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

Example path: R:\Cad\Production\Jobs

=] Cad

-2 Bitmaps
-[27 Drawings
=27 Production
=] Jobs

i3] Projects

20 whorkfile 1
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Again, start by launching the Link Software at the host computer. Select Files\Change
Master Folder.

PhoenixLink

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

] 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, you can install Link software specifically for each control. Each version of Link
that operates requires its own, dedicated communication port on the host PC.

Create individual folders for each cutting table.

Copy the Link.exe file into each folder.

Create a shortcut for each Link.exe on the desktop.

Right-click on each shortcut to open the shortcut properties dialog box.

Add to each shortcut the target command line information to indicate with which
table the Link will be communicating.

arONE

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 HE
General Shnrtcull
g Link.
(] U2
T arget type: Application
Target location: Lirk.
Target: IC:\Link\Link.axe Tahle
Start i IE'\Llnk
Shortout key: INone
Bun: INnrma\ window j
Find Target... | Change |con.. |
Ok I Cancel | Spply |
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This “table” information, added to the Target command line, is added to the title bar of
the Link window. The Link can 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.

o Tablel - Link M= B3

Port Baud Folder Files Seftings Test Help

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

Hardware

To set up communication, place the control next to the host computer and connect them
with a short communication cable. After communication is successfully established, the
control can be moved to the cutting table and connected to the host computer with the
appropriate cable or short-distance modem system.

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

2. 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.

3. 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. Start at the lowest baud rate
and increase it until the maximum is achieved. If you select a baud rate that is too
high characters or information can be lost and error messages will be displayed.

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

5. Load and configure the Link software at the host computer as described in the
Software section.

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

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

The Phoenix Link software must be running on the host computer to communicate with
your CNC.

1.

2.

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, enter C:\Link\Parts\Link.exe (or the appropriate path to the
Link.exe) and click OK.

The Phoenix Link window appears. The Link software window can be minimized
during operation.

At the CNC, press the Files soft key 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 try to contact the host. If this
attempt at communication fails, an error message is displayed in red. If the attempt is
successful, the control downloads the available folder and part file names to be
viewed on screen.

Note: If you select No in the Show Host File Names field at the control, only folder
names can be viewed.

Common Errors

The following list describes common errors that you can encounter when you install a
communication system.

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
The following list provides descriptions of common error messages and 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 not 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 could not 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 is displayed if the communications port test has failed for
the selected port. There could be a failure of the communications port or a fault in the
test wire connection that is incorrectly connected to the proper send and receive pins
location.

Host Not Responding

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

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

Communications Time Out

This message is displayed if the specified amount of time allowed for a response from the
host computer expires. This amount of time is configured in the Link setup screen.

There could be a fault in the cable connection, cable configuration, or the host computer’s
communications port.

Checksum Error

This message is displayed at the control after a part has been uploaded or downloaded if
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 that are used.
Possible reasons for this error are incorrect cabling or transmission at a speed that is too
high for the selected communications system.
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Warning: The Master Folder Selected does not Contain any Folders

This error message is displayed at the host computer if the selected master folder does not
contain any subfolders. You can 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,
contact your control vendor.
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Sensor THC

Overview

Sensor THC (Torch Height Control) system is designed for use with your shape cutting
control. Sensor THC utilizes the most current technology available to provide superior
plasma cut performance.

During the plasma cut process, variations in the distance between the torch tip and the cut
material affect the cutting arc voltage and ultimately, the quality of the cut. An
automated torch height control maintains the appropriate cut height for the set arc voltage
to obtain the optimum cut quality regardless of variations in plate positioning.

Sensor THC is operated as a separate closed-loop servo axis on the control and has
several setup parameters available to customize the system for optimal performance and
individual requirements. The THC system includes four parts: the control, the analog
input card mounted in the control, the voltage divider card and the mechanical slide with
a motor to operate the slide. The voltage divider card, which is mounted in the plasma
power supply, monitors the arc voltage of the cutting process at the torch then transmits
1/40™ of this voltage to the analog input card in the control where it is restored to the
original value. This value is then compared to the value of the Set Arc Voltage field. If
the values are different, the control will raise or lower the torch on the slide to correct the
cut voltage. This Appendix will highlight the features which are unique to the Sensor
THC.

For operation, this feature must first be enabled in the password machine setups. Setup

parameters specific to the cut process and the THC axis will then be available for
configuration.

& Warning! Installation, Setup and Calibration should only be performed by trained
service personnel. Extreme care should be used when installing this product.
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Cut Setups

Cut Mode IP}asma - l
Ken‘l 0 in

200

Plasma Speed ipm
Marker Speed 400 ipm
PhateSize X[ 48 in
| = | VentControl1 On | 0 in
ILI Marker Offset 1 X | 0 in
Dwell Time 5 sec
Arc Radial Error IW in
Status | Program Code | A~

Enabled - Dwell Override

Enabled - Optional Program Stop
Disabled - EIA | & J Codes Absolute
Enabled - EIA F-Code Override
Disabled - Speed +/- Affects F-Codes
Disabled - EIA Single Decimal Shift
Enabled - Process Select Override

B

Show Traverse Segments © Off < On

Retain Skew Adjustment & Off  On

Disable

Process Control

Cutting

THC Voltage Offset

L)
Kerf Variable [ 1= KerfVale [ 0= in
Plasma 2 CutSpeed | 0 ipm
Marker 2 Speed 10
Y[ 9% in
off[ 51 in
Y[ 0 in

ipm

THC Voltage Offsets
Offset 1 0 _I;I volts  Offsel 5 ff';l wolts
Offget 2 0 _Ij yalts.  Offset 6 | 0 _I;i yalts
Offeet 3 0 _|:' volts:  Offset 7 | 0 _IZ walts
Dffeet 4 U;I volis  Offeel & U;I yalts
@ Cancsl
9 -
10:09:41 AM

Change to

SRR Metric Units

--'\".‘-a—i Diagnostics

=
‘f'g Password

Offsets the individual Sensor THC arc voltages from the master set arc voltage. This
allows the individual THCs to be adjusted to compensate for consumable wear and obtain
optimum cut quality.

Note: The THC Voltage Offset parameter can be automatically adjusted using the Volts

per Minute parameter of the Change Consumable screen. Refer to Change Consumables
for additional details.
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| Plasma / Sensor THC Setup Parameters

Purge Time |70
Pierce Time ,70
Creep Time lil)
CutOffTime [ 0
Arc Off Time Ii{)
Stop Time lil)
Retract Delay |70
Set Arc Current W amps
Corner Current Percent IW %
Auto Voltage Set ~ Off © On
Set Arc Voliage IW volts
Cut Height IW in

200 %|

sec

sec

Pierce Height | 025 in

Height Control © Manual @ Automatic

Ignition Output © Off & On

Load
Data

Save
Data

Plasma 1

Cut Chart ;gng

Cooy Fuel Plasma 1 Plasma 2

B

Markcer 1

Sensor THC

Voltage Tracking Range 50  wvolts

|HS 1 WManual E0 0 & O

9) Help

Retract © Full # Partial

Partial Retract Distance I—OQ in
StartIHS Distance | 1 in
Skip HS Within [ 5 in
Preflow During IHS
Early Preflow if Skip IHS
Nozzle Contact IHS © Off & On

Nozzle Contact During Cut & Off

Offset IHS & Off © On
Auto Kerf Detect © Off & On

Auto Kerf Voltage Change 3 wvolts

Kerf Detect Reacquire Time 005 sec ?.’J

Retry on Transfer Fail 0 times

Transfer Time 0 sec
.=
10:10:13 AM
Test Lifter
Marker 2 L Water Jet ik
Diagram

The test lifter soft key allows you to test the IHS function.

Test Lifter

Test Lifter

Press the Test Lifter soft key to command the torch lifter to descend to the plate, sense

the plate, and retract to the pierce height.
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Press the Timing Diagram soft key to view the timing diagram from setups.

Q9
Machine Motion | | |
Cut Control || L
Torch Height Disable [ [ [
CutSense || | —
Ignition I
Timing Diagram
@)
@ Cancel
..
10:11:19 AM
gl a4 = 18 = Tes Uit

=
ey Fuel Plasma 1 Plasma 2 Marker 1 Marker 2 e o D-Ii-lan;ggm

Retract Delay
Specifies the delay between the cut off and the torch retract.

Auto Voltage Set

Samples the Arc Voltage that is generated when cutting at a specific cut height. The Arc
Voltage value relative to the manual cut height sample is used when cutting the part
instead of a predetermined Arc Voltage.

Set Arc Voltage
The Arc Voltage to use for the material being cut.

Cut Height

Selects the cut height from the plate. This sets the initial cut height before arc voltage
control is activated when the system is operating in automatic mode.

Pierce Height

Selects the pierce height. This can be entered as a percentage of the cut height or as an
actual distance.

Voltage Control
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Allows the operator to select whether the Sensor THC operates in manual or automatic
mode. Manual mode disables the torch height control and allows the torch to cut at the
specified cut height and voltage. Automatic mode allows the THC to command the torch
up and down to maintain the voltage at the specified arc voltage set point.

Ignition Output
Enables the use of the ignition output to ignite the plasma torch. If your plasma system
requires a separate ignition signal, select On. If not, leave Ignition Off.

Voltage Tracking Range
Specifies the allowable variation in arc voltage from the set point. If the arc voltage goes
above or below this allowable range, the system faults and pauses cutting.

IHS in Manual
Allows the operator to select whether to use initial height sensing when operating the
Sensor THC in manual mode.

Retract Full/Partial

Allows the retract distance to be set at full or partial. During a full retract, the torch
retracts to the home position. During a partial retract, the torch retracts to the set retract
distance.

Partial Retract Distance
Selects the THC retract distance for a partial retract.

Start IHS Distance

Specifies the distance that the THC travels to move the torch at high speed before
switching to low speed and beginning initial height sense. Take care to select a distance
that allows the torch to clear the plate.

Skip IHS Within

Disables initial height sense at pierce points if IHS falls within the selected distance.
This setting increases cutting productivity. The distance is measured from the end point
of the cut segment to the next pierce point.

Preflow During IHS
Select On to activate preflow during the IHS cycle.

Early Preflow if Skip IHS
Select On to activate preflow during the traverse before the pierce if skip IHS is enabled.

Nozzle Contact IHS

Select On to require the Sensor THC to use contact sense to detect the plate during the
IHS cycle. Use this parameter when cutting light gauge material to prevent plate
deflection.
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Nozzle Contact During Cut
Select On to require the Sensor THC to use the contact sense input to detect the plate
contact during cut and pause operations.

Offset IHS

Activates a remote probe for plate detection and initial height sense. If this feature is
enabled, the control system executes the Tool Offset 9 or Marker Offset 9. The plasma
torch moves the distance of the offset, performs the IHS and then returns the torch to the
pierce location at each commanded pierce or cut on. The Z axis parameter is used to
adjust for height differences between the torch and the probe.

[~ ] Marker Offset 9 x| 1 in Yl 1 [ z| 0 in

Auto Kerf Detect

Reduces the possibility of the torch diving into the plate. When Yes is selected, the THC
detects sudden changes in arc voltage when crossing a kerf path and freezes the height
motion of the THC.

Auto Kerf Voltage Change

Sets the change in voltage that disables the THC when the torch passes over a previous
cut. This setting prevents the torch from diving and requires that the Auto Voltage Lock
On parameter be active.

Kerf Detect Reacquire Time

Determines the amount of time after a change in voltage is detected that the CNC
disables THC height motion.
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| Marker / Sensor THC Setup Parameters

0 sec

,—0 sec

lio sec

I—BO amps

[ 100 %

Auto Voltage Set « Off ¢ On

Set Arc Voltage W volts
Mark Height [ 0.1 in

Start Height | 150 % |

Purge Time
Start Time
Arc Off Time
Set Arc Current

Corner Current Percent

0.15 in

Height Control © Manual ©~ Automatic

Marker 1 M Save - Load
Mark Chart ] Data .' Data
Cney Fuel Plasma 1 Plasma 2

Marker 1

Voltage Tracking Range 50 wolis

|5 in Marual & Off £0n
Retract © Full & Partial

Partial Retract Distance

1 in
Start IHS Distance 6 in
Skip IHS Within 0 in

Preflow During IHS « Off © On
Early Eretiow f Ship IRz & OfF £ 0n

Nozzle Contact IHS © Off & On

10:12:24 AM

Marker 2 Laser Water Jet

The test lifter soft key is available to test the IHS function.

Test Lifter

Test Lifter

Sensor THC

@ Cancel

Test Lifter

Press the Test Lifter soft key to command the torch lifter to descend to the plate, sense

the plate, and retract to the pierce height.

Purge Time

Specifies the time delay from torch ignition until motion is enabled.

Start Time

Specifies the time delay from when torch completes lowering until motion is initiated at
Creep Speed. Used to allow the Marker to completely transfer to the material before

moving.
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Sample Voltage

If this parameter is enabled, it samples the Arc Voltage that is recorded when cutting at a
specified cut height. The value of this sample arc voltage is used to cut the part instead
of a predetermined arc voltage.

Set Arc Voltage
Records the arc voltage for the material being cut.

Mark Height
Sets the cut distance from the plate. This value sets the initial cut height before arc
voltage control is activated when operating in automatic mode.

Start Height
Sets the start height for the cut. This can be entered as a percentage of the start height or
as an actual start height distance.

Voltage Control

Allows the operator to select the Sensor THC to operate in manual or automatic mode.
Manual mode disables the torch height control and allows the torch to cut at the specified
cut height and voltage. Automatic mode allows the THC to command the torch up and
down to maintain the voltage at the specified arc voltage set point.

Voltage Tracking Range
Sets the allowable variation in arc voltage from the set point. If the arc voltage exceeds
this range, the system faults and pauses cutting.

IHS in Manual
Allows the operator to select whether to use the initial height sense when the Sensor THC
is in manual mode.

Retract Full/Partial

Selects the retract distance. If Full is selected, the torch retracts to the home position. If
Partial is selected, the torch retracts to the distance set in the Partial Retract Distance
field.

Partial Retract Distance
Sets the distance that the THC retracts when partial retract is selected.

Start IHS Distance

Specifies the distance that the THC moves the torch at high speed before switching to
low speed and beginning initial height sense. Take care to select a distance that allows
the torch to clear the plate.
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Skip IHS Within

Disables initial height sense at pierce points if IHS falls within the selected distance.
This setting increases cutting productivity. The distance is measured from the end point
of the cut segment to the next pierce point.

Preflow During IHS
Select On to activate preflow during the IHS cycle.

Nozzle Contact IHS

Select On to require the Sensor THC to use contact sense to detect the plate during the
IHS cycle. Use this parameter when cutting light gauge material to prevent plate
deflection.

Process Watch

Upper Location Inputs 7' A ‘ 9) ik
|Jog Keys v Input1 -~
Dual Gantry Home
(s | Ll Program Inhibit { ?@ }
Cut/Mark Sense Y y
2rd | . Input5
Remote Pause
Middle Location Drive Disabled Bt | Al v| 4
|fnpulf Output v Outputs @ On - Cut/Mark Sense
@ On - Plasma 1 Select
Tet | [ E;EE ngn A ‘ @ Off - Plasma 2 Select
Il I = lgnition @ On - Marker 1 Select
7 Torch Height Disable @ Off - Marker 2 Select
Lower Location Hold Ignition @ Off - Cut Control
Process Data Marker @ Off - High Preheat Control
| ;| Cut Control b
|Plasma 1 ;l Catis B
1st IArc Voltage 1 - Drive Enable 1 &~ Arc Voltage 1 Cut Mode
Drive Enable 2
2nd [Set Arc Voltage '~ | |Drive Enable 3 100.0 voits | Plasma
- Drive Enable 4 Set Arc Voltage Kerf
3rd |Cut Height = | |Drive Enable 5 :
i 130 wits | [ 0 in
4 [Skip IHS Within Rl chabke § v
THC Locked On Cut Height Plasma Speed
0125 in | 200 ipm @ e
e Skip IHS Within £
- 5 S oo ol @

==y
Cutting Process g‘::dt:éel o Watch —f“g Password Mgy  Disonostics I'\Ee]i?'ir::gﬁr::t’s

Input/Output

In addition to the standard 1/0 options, the Watch window can be configured to include
the status of the voltage tracking for the Sensor THC. This indicates when the automated
voltage tracking has “locked on” and is adjusting the torch height based on voltage.
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Position
The Sensor THC is operated as a separate axis on the CNC. Position information for the
THC axis can be displayed in the Watch window.

Plasma Process

Information critical to the THC operation may be added to the Lower Location. This
information includes Arc Voltage, the Set Arc Voltage, Cut Height and Pierce Delay.
Values for the Set Arc Voltage, Cut Height and Pierce Delay can be adjusted on the main
cut screen to customize the cut process.

Main Cut Screen
Automatic THC Mode

@ Off - Cut/Mark Sense

@ On - Torch Height Disable
@ Off - Marker

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

When the Sensor THC is cutting in automatic mode, three soft keys are available on the
main cut screen that allow the operator to manually increase and decrease arc voltage for
the cut and to switch to manual mode.

When the Sensor THC is cutting in manual mode, three soft keys are available on the

main cut screen that allow the operator to manually raise and lower the manual cut height
and to switch to automatic mode.
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Sensor THC Setups

Analog Input

The Sensor THC requires that additional inputs, outputs and analog voltage be
transmitted to the CNC to monitor the process. These signals are transmitted to the CNC
through an analog input card that is installed in the CNC. In addition to THC operations,
this analog input card can also be used for operation of an optional joystick and external
speed pots.

Note: The appearance of the view screens varies depending upon the analog input card
that has been installed.

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 of the screen are the actual voltages
coming into the analog card. Analog inputs that are assigned to the THC axis and the
analog input for the THC are visible here.
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Sensor THC Axis Setups
The THC Axis screen is designed specifically for use with the Sensor THC.

Proportional Gain @ Help
Integral Gain
Derivative Gain
Feedforward Gain
Yelocity Sain
Voltage Gain 0

Servo Error Tolerance 10 in

LU

Stall Force Tolerance 0 in

Encoder Counts per in 4000

Drive Type * Velocity  Current

DAC Polarity * Positive  Negative

Encoder Polarity ¢ Positive  Negative
Encoder Decode Mode ¢ 1X © 2X & 4X

Slide Length 13 in

Home |t0 Hard Stop j

@ Cancel

u 0K

3:06:05 PM

Transverse Rail Dual Gantry THC Rotate Titt

Note: For proper operation, Sensor THC encoder counts should be approximately 20,
000 counts/ inch.

Stall Force Tolerance

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.
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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.

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

)
foreasop o]
%
[ 58

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

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 milliGs.

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.
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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. It is, however, suggested that a value be entered for the “Distance from
Corner” to stabilize the torch during acceleration.

Inputs |1—32 - I Logic | 0 Joystick Installed & Mo © Yes Q_)/n Help
Normally | Input [~ Speed Pot_ Installed © No & Yes

Open - Auto Plate Align Sensor 1

Open - Dual Gantry Home Trial Override | 0 fo | 120 %

Open - Program Inhibit S

Open - Inputd Oxy Fuel Override | 0 to |120 %

Open - Input5 L‘ Plasma Override | 70 to |[130 9%

Input 1 - | = |Auto Plate Align Sensor 1 - | .zser Gverride 0 to |120 o
Torch Collision Uses & Fast Decel © Fault Ramp |Speed Pot. 1 - | Installed on | Analog Input2 |« l

|Analﬂg Input Offset 1 | = | | 0.125  wolts

Outputs |1-32 ~ | Logic | 0 |PFC Valve 1 ~ | Installed on |None -

Normally | Qutput | -

Open - Torch Up

Open - Torch Down

Open - Ignition

Open - Torch Height Disable

Open - Hold Ignition v|

Output 1 | - | Torch Up -

Drive Enables « Independent ¢ Series -
Initial Feedback Delay 0 sec @ —
I
1:02:55 PM
Machine 0 Speeds mj Ports ‘ 1/0 Hxes

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 1/0 screen. The incoming voltage
should be zero. If any voltage is displayed at the diagnostic screen, an Offset VVoltage
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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.

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: G59 V601 Fvalue

Misc. G Code T

Variable Identity
V600 = Plasma 1 Arc Voltage
V601 = Plasma 1 Pierce Time
V602 = Plasma 1 Pierce Height Factor — User units
V603 = Plasma 1 Cut Height
V604
V625 = Plasma 2 Arc Voltage
V626 = Plasma 2 Pierce Time
V627 = Plasma 2 Pierce Height Factor
V628 = Plasma 2 Cut Height
V629
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.
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& 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.
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The Command THC from Hypertherm is an automated Torch Height Control system that
adjusts the distance between the plasma torch and the work surface to provide improved
cut quality. After the Command TCH is set up using the password-protected parameters,
you can set up operational parameters for the Command THC on the Plasma Setups
Screen. For additional information on the use of the Command THC, refer to the
operating instructions provided with the Command THC system.

i Plasma / Command THC Setup Parameters

Purge Time 0 sec
Pierce Time 0 sec
Creep Time 0 sec
Cut Off Time 0 sec
Arc Off Time 0 sec
Stop Time 0 sec

Accel Delay | 0 sec
Retract Delay | 0 sec

Ignition Qutput © Off & On

Height Control ¢ Manual ¢ Automatic

Retry on Transfer Fail | 0 ftimes

Transfer Time 0 sec
é’ Cney Fuel Plasma 1 Plasma 2
Additional soft keys:
o | B o i [ e
Clear Error

Marker 1

B

Load
Data

Set Arc Current I 200 amps
Corner Current Percent | 100 9%
Set Arc Voltage I 130 volts
Cut Height | 0125 in
Retract Distance | 09 in
Pierce Height Factor | 200 o4
IHS Stall Current | 4 _j;'
IHS Speed i ;I
Homing Speed | 9 A:jj
Nozzle Ohmic Contact © Off # On
Auto Kerf Detect © Off & On
10:23:20 AM @ Cancel @ Help
Marker 2 Lager Water Jet
10:22:41 AM @ Cancel (_)) Help

Clear Emor

u 0K

Timing
Diagram

Test Lifter

The Clear Error soft key allows you to clear an error at the Command THC control box.
After the soft key is pressed, a message will be posted on the control displaying a

description of the error.
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Test Cycle ON/OFF

Press the Test Cycle ON/ OFF soft key to operate the Command THC in Test mode. In
Test mode, the Command THC completes the cycle without firing the torch.

Test Lifter

Press the Test Lifter soft key to command the torch lifter to lower to the plate, sense the
plate and retract to its pierce height.

Press the Timing Diagram soft key to view the timing diagram from setups.

Machine Motion | |
Cut Control |
Torch Height Disable | [ 1 1 [ 1 1 [ 1
CutSense | |
Ignition _|_|

T

Timing Diagram

10:23:42 AM @ Cancel (_)/1 Help @

%E’ Oy Fuel Plasma 1 Plasma 2 Marieer 1 Marker 2 Laser Water Jet D";”;‘:_:Eﬂ
Purge Time

Specifies the time delay from torch ignition until motion is enabled, if the value for Arc
On Feedback is Off.
Enter O (zero) for the Purge Time if the value for Arc On Feedback is On.

Pierce Time

Specifies the delay between the time that the torch is fully lowered until motion is
initiated at Creep Speed. This value allows the plasma torch to pierce the material
completely before moving.
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Creep Time

Specifies the amount of time that the torch travels at creep speed after piercing the
material. Creep Speed is a percentage of the programmed cut speed and is determined by
a setup parameter on the Speed Setup Screen. After Creep Time has elapsed, the control
accelerates to full cut speed.

Arc Off Time

Specifies the amount of time to wait before indicating a lost cut signal. This delay helps
minimize nuisance trips when the torch travels over previously cut paths in complex
nested layouts.

Stop Time

Specifies the amount of time that motion pauses at the end of a cut. This pause allows
the torch to raise completely and clear cut irregularities before advancing to the next cut
segment.

Accel Delay

Delays the activation of the Automatic Voltage Control so the cutting table can reach a
steady cutting speed. This parameter should be set as low as possible without allowing
the torch to dive excessively at the beginning of a cut.

Retract Delay Time
Specifies the delay between the end of the cut signal and retracting the torch.

Ignition

Enables the Ignition output to ignite the plasma torch. If your plasma system requires a
separate ignition signal, select ON. If your system does not require a separate ignition
signal, select OFF.

Voltage Control

Allows the operator to select manual or automatic mode for the Command THC. Manual
mode disables the torch height control and allows the torch to cut at the specified cut
height and voltage. Automatic mode allows the THC to command the torch up and down
to maintain the voltage at a specified set point.

Retract Full/Partial

Selects a full or partial retract distance for the torch. In the Full retract mode, the torch
retracts to the Home position. In Partial retract mode, the torch retracts to the set retract
distance.

Retry On Transfer Fail

Specifies the number of times the control attempts to fire the torch if the torch fails to
ignite.
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Transfer Time

Specifies the amount of time to attempt ignition of the torch. The ignition is confirmed
by the Arc Sense Input (Arc on Feedback) to the control.

Set Arc Current

Allows the user to set the arc current at the plasma supply. This feature uses the “Set
Current BCD” output from the control to activate the BCD inputs at the plasma supply
and supports EIA RS-274D part program code G59 Vvalue Fvalue for setting current.

Corner Current Percent

Allows the operator to improve cut quality at corners by selecting a reduced current
setting for cutting corners. This value is a percentage of the Set Current (above) and is
active when the Torch Height Disable Output is on.

Set Arc Voltage
Selects the desired Arc Voltage for the material being cut.

Cut Height

Selects the desired cut distance from the plate and sets the initial cut height before Arc
Voltage control is activated.

Retract Distance
Selects the THC Retract Distance when partial retract mode is configured.

Pierce Height Factor
Is a factor that is multiplied by the Cut Height value to set the pierce height distance.

IHS Stall Current

Sets the lifter downward force to detect when the torch makes contact with the plate
during the IHS cycle. This is a relative factor between 1 and 10. The limited stall force
is always used if nozzle ohmic sense is turned off.

IHS Speed

Sets the lifter downward speed during the IHS cycle. This is a relative factor between 1
and 10.

Homing Speed
Determines the retract or homing speed. This is a relative factor between 1 and 10.

Nozzle Ohmic Contact

Select ON for the Command THC when using Ohmic Contact Sense to detect the plate
during the IHS cycle.

Preflow During IHS
Select ON to activate preflow during the IHS cycle.
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Auto Kerf Detect

Select ON to reduce the possibility of the torch diving into the plate. When this feature is
enabled, the THC detects sudden changes in arc voltage when it crosses a kerf path and
freezes the THC.

Main Cut Screen

Automatic THC Mode

@ Off - Cut/Mark Sense

@ On - Torch Height Disable
@ Off - Marker

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

Increase/Decrease Arc Voltage

These two soft keys, display on the main cut screen while the Command THC is
operating in automatic mode,. These soft keys allow you to increase and decrease the
Arc Voltage for the cut.

Extend

Press this soft key during the pierce cycle to extend the pierce timer until it is stopped
either by the Set-Now or Release soft key.

Set Now

Press the Set Now soft key to end the pierce cycle and save the new pierce time. The Set
Now soft key is often used in with the Extend soft key to modify the preset pierce time.
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Release

Press the Release soft key to end a pierce cycle without modifying the original pierce
time. The original pierce time is saved for the remaining pierces.

Manual THC Mode

Raise/Lower Torch

These two soft keys, display on the main cut screen while the Command THC is
operating in Manual mode. These soft keys allow you to raise and lower the torch for the
cut.

Extend

Press this soft key during the pierce cycle to extend the pierce timer. To stop the timer,
press either the Set-Now or Release soft key.

Set Now

Press the Set Now soft key to end the pierce cycle and save the new pierce time. The Set
Now soft key operates with the Extend soft key to modify the preset pierce time.
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Release
Press the Release soft key to end a pierce cycle but keep the original pierce time.

Diagnostics
- THC Revisions

‘ Interface I_ Real Time l_

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

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 communication for the Command THC is automatically set to the serial port which
is not selected for serial communications. For example, if Serial Port 1 is designated for
use as the link to the host PC for downloading part programs, HD4070 communications
are 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, cable shields for communication should be tied to ground.
Ferrite bead with several wraps on the cable may also be used.
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Motion Overview

This section provides an introduction to motion theory.

Note: System tuning should be performed by a qualified service technician. Improper
tuning can cause personal injury or damage to the system.

Outline of Information

Closed loop servo control
Encoders

Following error

Position and servo error

Edge per inch parameter

Gain

Recommended tuning procedures

NogakowdnpE

Closed Loop Servo Control

A servo system is the means of accurately controlling electrical motors to create force.
The motor output is connected to a gear system to translate the rotational force of the
motor into linear motion. In addition, this gear system modifies the strength and speed of
the motion.

Closed loop servo control is the continuous process of monitoring position, or velocity
commands, or both compared to actual position and velocity and adjusting the output
accordingly. A servo system without feedback devices and automatic adjustment
capabilities is called an open loop servo control.

The drawing below outlines a typical velocity and position loop system. The most
important aspect for 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 position. Position is tracked during the motion by means of a feedback device,
or encoder, that provides both directional and distance information. Based on this
feedback, the control adjusts its motion command, or voltage, to the motor to ensure that
the motor is accurately positioned on the designated motion path at the correct speed.

I T T T T T T T T TR ST e EEE T A

Position i Velocity i Current urrenJngﬁ?tASr;\gprl‘#ier
Loop i Loop : Loop \C Servo
3 )i { ; Motor |
/\Y/ L > L :
. S : © i Carrent : :
Position : Velocity ! Command or i :
commant 4 gommend| - velocity Ertor £ Clrrentessser__{_________ ;

Z Velocity Feedback Signal
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Typical Velocity and Position Loop System

The motion command starts as digital output within the control and is converted to a +/-
10 Vdc analog output for use by the motors. This conversion of the motion command
within the control is referred to as the digital to analog converter (DAC) output and is
performed by the motion control card. After the analog output leaves the control, it
travels to a drive amplifier that increases the voltage output to the motor and creates
motion. Also, there is usually a linear relationship between the voltage sent and the
machine speed. For example, if 10 volts is the maximum machine speed, 5 volts is half
maximum machine speed. Additionally, the polarity of the output (DAC polarity +/-) to
the amplifier dictates the direction of the motor rotation. In most applications and in the
following application description, the feedback device is an encoder.

Encoders
An encoder is a feedback device that provides _
signal pulses as the motor turns. The diagram at Encoder Diagram

the right illustrates the basic concept of an encoder. :
Although this does not represent all encoder

feedback device technology, this illustration
provides a visual aid to help understand the
process.

The illustration shows a disk with small holes cut J

out along the outer edge. The light source projects —
a beam of light downward through the holes in the

disk. As the disk turns on the end of the motor
shaft, the light passes through the disk and creates pulses. The receiver below the disk
picks up the light pulses and sends that feedback to the control.
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There is a direct relationship between the rotation of the motor shaft, the encoder light
pulses, and the distance of the motion. Therefore, the control is able to calculate distance
by counting the encoder pulses it receives, which closes the position loop. This
relationship, shown as a simplified formula is:

encoder pulses x motor revs = distance

The encoder generates a square wave signal as Encoder Signal
illustrated in the Encoder Signal diagram to the
right. Most encoders provide two main signals, | chemela T 1 T 1L 1 1
A and B, and the complements, A/ and B/. ChannelA 1 [ LT 11
These signals are also referred to as channels.
The compliment channels are not always used channets [ LT LT LT L_
but if they are used, they can provide increased channel® LT LI LI LT
noise immunity. The rotational direction, or
encoder polarity, can be determined by the Channel Z 1
signal that is received, either ABABA or Channel T LI
BABAB.

The channel Z signal is produced only once a revolution and is called the marker pulse.
This marker pulse is quite often used for accuracy in homing routines.

The pulses are called counts. The holes in the disk are also called lines. The pulses that
the receiver picks up may actually be the beginning and end of each pulse for a line on
both channels (A&B) so that the receiver picks up four pulses for each line. This is
called a 4x mode encoder. Thus, a 1000 line encoder in 4x mode would produce 4000
counts for each revolution of the motor. The more counts an encoder produces, the more
accurate the motion is.

Following Error

Following error or servo error is the distance between the position that the control
commands and the actual position of motion. Some following error is normal because
the resistance of the load prevents the response of the motor to reach the ideal command
of the system. This latent response is similar to driving a car away from a stop light. It
takes time for the engine to produce the force that is required to move the weight of the
car 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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Position and Servo Error

A position, 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,
was executed too slowly or was executed incorrectly. The Servo Error Tolerance is a
user definable value within the control and is usually set to a value twice the 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.

Note: It is important to remember that in the closed position loop, the output command
adjusts to maintain speed and positioning. Thus, a loss of encoder feedback causes the
control to send its maximum motion command to the motor so the motor “runs away”
without control. Conversely, if the motor fails to turn while feedback is enabled, a
position error results and the command output stops when the fault occurs.

Encoder Counts and Maximum Machine Speed

Remembering that the position loop uses the pulses or 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. The following formula illustrates this
relationship:

counts/line x counts/rev x 1 rev/inch = encoder counts/inch
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 formula is used to establish the proper value for determining maximum
machine speed.

max RPM of the motor x of inches of travel per revolution = maximum machine speed
in inches per minute.
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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 motion test of the system and does not use gain
terms or the position loop for motion. Refer to the Speeds information in this guide for
more information on this feature.

Gain

Proportional Gain

In a feedback control system, the error term is acted on by the control system and it alters
the output. Proportional gain is amplification of the error term. In a closed loop control
system, this is proportional to the error signal. Thus, the output is proportional gain
multiplied by error.

In most systems, proportional gain is the primary tuning parameter for improving the
response of the position loop.

Integral Gain

Proportional gain cannot completely eliminate error. The system can become unstable if
only proportional gain is used to eliminate error in a system. When the response of a
system is 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: Integral gain can cause instability in a system because it has a more instant effect at
the beginning of a move profile. Therefore, it is rarely used for velocity drives. However,
integral gain can provide improved response with current 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. Use the feed forward gain for closing following
error that occurs 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
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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

Feed forward “pushes” the commanded output ahead to reduce or eliminate the difference
between the actual position and the commanded position during motion, called dynamic
following error. Feed forward corrects for a “lag” in the system and has an effect similar
to proportional gain. Do not make large increases in feed forward gain because it can
cause positive following error and excessive overshoot.

Velocity Gain
When using a current loop amplifier, the internal velocity loop in the control can 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.

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.
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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.

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.
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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.
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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.
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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 replaces 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.

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 1/0O modules may be
added to expand the total number of digital and analog 1/0.
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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.

Eal AN
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5. SERCOS is an open standard that is cross vendor compatible.

For more information on SERCOS, contact SERCOS North America at
http://www.sercos.com/
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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 Al HT Horizontal Tab
0A 10 N LF Line Feed

0B 11 "K VT Vertical Tab

0C 12 AL FF Form Feed

0D 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 T DC4 Device Control 4
15 21 U NAK Negative Acknowledge
16 22 AV SYN Synchronous Idle
17 23 AW ETB End Transmission Block
18 24 "X CAN Cancel

19 25 Y EM End of Medium
1A 26 V4 Sub Substitute

1B 27 N ESC Escape

1C 28 A\ FS File Separator
1D 29 Al GS Group Separator
1E 30 AN RS Record Separator
1F 31 "o U 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 : o7 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 5 92 \
07 7 "G 32 50 2 5D 93 ]
08 8 H 33 51 3 5E 94 N
09 9 Al 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
0D 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 ]
15 21 U 40 64 @ 6B 107  k
16 22 v 41 65 A 6C 108 |
17 23 W 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 N 45 69 E 70 112 p
1B 27 N 46 70 F 71 113 ¢
1C 28 N\ 47 71 G 72 114 r
1D 29 4l 48 72 H 73 115 s
1E 30 AN 49 73 | 74 116t
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 121y
24 36 $ 4F 79 @) TA 122 2z
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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EIA RS-274D

The control supports EIA RS-274D part programs. EMy RS-274D program lists the
sequence of lines, arcs, speeds, kerf and I/Oifursthat are used to create a part. While the
user is free to program in EIA using the standaxd €ditor, it is recommended that the
ShapeWizard® Graphical Programming environment be used instead.

Following is a list of the EIA codes that are ditgsupported, mapped, or currently
unsupported by the control. Mapped EIA codes atemaatically converted upon program load
into directly supported EIA codes. Unsupported Ebdles are ignored. All other EIA codes

generate an error.

Directly Supported EIA Codes

EIA CODE
Fvalue

Nvalue

(text)

Xvalue

Yvalue

Ivalue

Jvalue

Ovalue Svalue
Whvalue Svalue

GO0
GO0 Avalue
GO0 XYval Aval

GO01 Avalue Fvalue

GO0 Xn Yn
GO0 Zx.xx Tx

GO0 Cxx
GO01 Cxx Fxx
GO00 C180-

GO0 C-180-
direction

G01 C180- Fxx
GO01 C-180- Fxx
GO01

G02

G03

G04

G04 Xvalue

DESCRIPTION

Machine Speed (if Speed Override enabled)
Line Number

Comments

X Axis Endpoint or other Data

Y Axis Endpoint or other Data

| Axis Integrand or Part Option Data

J Axis Integrand or Part Option Data

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

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

Rapid Traverse Linear Interpolation
Sets Tilt angle — A is the angle value in degrees
Performs Linear Interpolation of Tilt angle aldivge segment.
Sets Tilt angle value in degrees with a speed canthin RPM
Traverse command where n = value to ntbeelesired axes a distance.
Index Sensor™ THC height “Z” distarfoe torch “T”. Manual mode
only.

Move to rotate “C” position

Move to rotate “C” position with Spe#df command in RPM

Rotate Axis offset 180 degrees will amundi to rotate in the proper
direction

Rotate Axis offset -180 degrees willtoare to rotate in the proper

Rotate Axis offset 180 degrees witbed
Rotate Axis offset -180 degrees \sfibed
Linear Interpolation (at Cut Speed)
Clockwise Circular Interpolation
Counterclockwise Circular Interpolation
Preset Dwell (uses Setup Dwell Time)
Program Dwell in Seconds
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G08 Xvalue
G20

G21

G40

G41

G42

G43 Xvalue
G41 D1-200
G42 D1-200
G43 D1-200

G59 D1-200Xvalue
G59 Walue Fvalue

G66 Dval Bval Cval

G82
G83
G84
G85
G90
G91
G92
G97
G97 Tvalue
G98
G99

MOO
MO1
MO02
MO7
MO8 TxX.XX

M09
M10
M1l
M12
M13
M14
M15
M16

Repeat Subroutine X Times
Select English Units (inches)
Select Metric Units (mm)
Disable Kerf Compensation
Enable Left Kerf Compensation
Enable Right Kerf Compensation
Kerf Value
Enables Left Kerf using a Kerf Tableafale
Enables Right Kerf using a Kerf Tablaatale
Sets the current Kerf value via the Reatble using prior set Left / Right
Kerf
Sets Kerf table variable fromQD2
Sets the Plasma Supply current through Outpu&edal 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
Auto Align 3 Point Method with Long Offset Distandéast Speed, Slow
Speed values respectively
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 repeatdsti
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 (Temporary Optionainie Delay from —1 to 99.99
seconds)

Enable Marker 1

Disable Marker 1

Marker Offset 1 On

Marker Offset 1 Off

Enable Marker 2

Disable Marker 2

Cut On

Cut Off
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M17
M18
M19
M26
M27
M28
M29
M30
M31
M32
M32 Tvalue
M33
M34
M34 Tvalue
M35
M35 Tvalue
M36 Tvalue

M37 Tvalue (1-20)
M38 Tvalue (1-20)
M40

M40 Xvalue

M41

M48

M49

M50

M51 TxX.XX

M52
M53
M63
M64
M54
M55
M56
M57
M58
M59
M65
M72
M73
M75

Program Codes

Oxy Gas On

Oxy Gas Off

Cancel All Stations

Station Select On

Station Select Off

CBH / Rotator(s) Disable

CBH / Rotator(s) Enable

End of Program (same as M02)

Reset Functions (Cut Off, Marker Off, KerffDf
Unclamp / Unlock All Stations

Unclamp / Unlock ‘T” Station, where T = 1 throutf
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 thugh 19
Process Select “T” where T value selects the psces
1-Plasma 1

2 —Plasma 2

3 — Marker 1

4 — Marker 2

5 — Laser

Select Station “T” where T = 1 through 20
Deselect Station “T” where T = 1 through 20

Start of Subroutine

Start of Subroutine. Executes the repeat X times
End of Subroutine

Speed Override Enable

Speed Override Disable

Height Sensor Disable

Height Sensor Enable (Temporary Optiohiahe Delay in seconds
before Enable)

Height Sensor Disable and Raise Torch

Height Sensor Enable and Lower Torch

User Defined 1 On

User Defined 1 Off

User Defined 2 On

User Defined 2 Off

User Defined 3 On

User Defined 3 Off

User Defined 4 Off

User Defined 5 On

End of Program (same as M02) or Auto Reload
Marker Offset 2 Off

Marker Offset 2 On

A Axis/Tilt Go to Home Command - Rapid Index
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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
M305
M306
M307
M308
M309
M310
M311
M312

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 newt segment
Align rotator negative, when not using sharfggth 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 igos 1
Assigns the current X/Y position to Home igos 2
Assigns the current X/Y position to Home igos 3
Assigns the current X/Y position to Home iRos 4
Assigns the current X/Y position to Home ig#os 5
Assigns the current X/Y position to Home iRos 6
Assigns the current X/Y position to Home igos 7
Assigns the current X/Y position to Home iios 8
Assigns the current X/Y position to Home igos 9
Assigns the current X/Y position to Home i#os 10
Assigns the current X/Y position to Home igos 11
Assigns the current X/Y position to Home igos 12
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Mapped EIA Codes

EIA CODE
G04 Rvalue
GO05

G21

G22

G23

G41 Kvalue
G42 Kvalue
G97 TValue
G45

G70

G71

G98

MO3

MO04

MO5

MO6

MO6

MO7

MO8

M09

M10

M14

M15

M20

M21

M20

M21

M22

M23

M24

M25

M25

M26

M26

M27

M67, M02
M68, M03
M69, M04
M65, M70
M66, M71, M73
M70

M71
M70TO1

DESCRIPTION
Program Dwell

Set Axis Presets
Linear Interpolation
(at cut speed)

CW Circular Interpolation

Program Codes

MAPPED TO

G04 ¥alue
G92
GO01

G02

CCW Circular Interpolation GO03

Left Kerf with Value
Right Kerf with Value
Subroutine Loop

Lead In to Kerfed Part
Select English Units
Select Metric Units
End of Subroutine Loop
Cutting Device On/Off
Cutting Device On
Cutting Device Off
Cutting Device Off
Enable Marker 2
Disable Marker 1 or 2
Enable Marker 1
Disable Marker 1 or 2
Enable Marker 2
Height Sensor Disable
Height Sensor Enable
Cutting Device On/Off
Cutting Device On/Off
Output 9 On

Output 9 Off

Output 12 On

Output 12 Off

Wait for Input 7 On
Wait for Input 8 On
CBH Enable

Wait for Input 7 Off
CBH Disable

Wait for Input 8 Off
Kerf Left

Kerf Right

Kerf Off

Cutting Device On
Cutting Device Off
Marker Offset 1 Off
Marker Offset 1 On
Marker Offset 1 Off
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G41 with Kerf Value
G42 with Kerf Value
GO08véalue and M40
GO01, G02, or G03
G20
G21
M41
MO7 (Oxy Fuel) or MO8 appropriate
MO7
MO8 (Oxy Fuel)
MO8
M13
M10 or M14 as appraf®i
MO09
M10 or M14 as appraf®i
M13
M50
M51
MO7 or MO8 as appropeiéPlasma)
MO7 or MO8 as appropeidPlasma)
09 s1
09 SO
012 s1
012 SO
W7 S1
w8 S1
M29
W7 SO
M28
W8 S0
G41
G42
G40
MO7
MO8
M12
M11
M12
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M71TO1
M70TO2
M71T02
M70TO3
M71T03
M70TO4
M71TO4
M70TO5
M71T05
M70TO6
M71TO6
M70TO7
M71TO7
M70TO8
M71T08
MO8
M99
M221
M222
M223
M224
M225
M226
M227
M228
M245
M246
M247
M248
M249
M250
M251
M252
M253
M254
M255
M256
M257
M258
M259
M260

Marker Offset 1 On
Marker Offset 2 Off
Marker Offset 2 On
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
End Comment
Start Comment

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
Output 1 On
Output 1 Off
Output 2 On
Output 2 Off
Output 3 On
Output 3 Off
Output 4 On
Output 4 Off
Wait for Input 1 On
Wait for Input 1 Off
Wait for Input 2 On
Wait for Input 2 Off
Wait for Input 3 On
Wait for Input 3 Off
Wait for Input 4 On
Wait for Input 4 Off
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M1l

M72

M73

M274
M275
M276
M277
M278
M279
M280
M281
M282
M283
M284
M285

)

(
G99 X1 Y0 10 JO

G99 X1Y010J1

G99 X1Y011J1

G99 X1Y0I11J0

G99 X1Y27011J0
G99 X1 Y9010 JO

G99 X1Y27010J1
G99 X1Y27010 J0
0181

01 S0

02 S1

02 S0

0381

03 SO

04 S1

04 S0

W1 S1

W1 S0

w2 S1

W2 S0

W3 S1

W3 SO

w4 S1

W4 S0



Unsupported EIA Codes

EIA CODE DESCRIPTION

G30 Mirror Off

G46 Table 0 Select

G94 Feed per minute

G95 Feed per rev

G99 Freestanding G99

G103 Qrame 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
G277 External Variable Load
G278 X Axis Home

G279 Y Axis Home

G280 X Home Return

G281 Y Home Return

M66 PLC Control Code

M75 Ignored if not using CBH, Tilt Rotator(s)
M76 Ignored if not using CBH, Tilt Rotator(s)
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
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The unsupported EIA codes previously noted arergphavhen read. Some of these codes may
be supported in the future. Any EIA codes thatraoelisted above will result in a translator
error upon loading the EIA program. Known EIA cedkeat 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 wisg@ayed on screen and viewed by the
operator. The comment line must first be precdned program stop command (EIA MOO
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 defaydatie International Standards
Organization in ISO 6582. An ESSI program lists sequence of Lines, Arcs, Speeds, Kerf
and 1/0O Functions used to create a part. Whileutter is free to program in ESSI using a
standard text editor, it is recommended thatStrapeWizard® Graphical Programming
environment be used instead.

While the user is free to download ESSI progranttiéocontrol, it is important to note that all
Part Programs will be internally converted to Etk éxecution in the control. Following is a
list of the ESSI codes that are mapped into thérobror currently unsupported by the control.
Mapped ESSI codes are automatically converted ppagram load into directly supported
EIA codes. Unsupported ESSI codes are ignoretiotAér 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 appropriat
0 End Program or Stop MO2 or MOO (if 64 is EnddPam)
3 Start Comment (

4 End Comment )

5 Enable Rapid Traverse Not Used-Automatic
6 Disable Rapid Traverse Not Used-Automatic
7 Cutting Device On MOQ7

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

11+3 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

11+7 Marker Offset 7 On M283

12+7 Marker Offset 7 Off M282

11+8 Marker Offset 8 On M285

12+8 Marker Offset 8 Off M284

13 Enable Marker 2 M13
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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

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 G97, G98 or EBlappropriate
or start of program if no 97

End of Program
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M14
M73
M72
G99 X1 Y0 10JO
G99 X1Y01I0J1
G99 X1Y0I1J1
G99 X1Y0I1J0
G99 X1Y27011J0
G99 X1Y9010J0
G99 X1Y27010J1
G99 X1Y27010J0
G41
G42
G40
vialue
G43vdlue
G04
GO04v&lue
M53
M52
M51
M50
M29
M28
MO7
MO8
M31
MO02
M65
M50
M51
G20
G21
M79 T1
M79 T2
M79 T3
M79 T4
G91
G90
G92
MO02
G97
M40 yalue

MO02



245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
282
283
284
285
286
287
288
289
290
291
292
293

Output 1 On

Output 1 Off

Output 2 On

Output 2 Off

Output 3 On

Output 3 Off

Output 4 On

Output 4 Off

Wait for Input 1 On
Wait for Input 1 Off
Wait for Input 2 On
Wait for Input 2 Off
Wait for Input 3 On
Wait for Input 3 Off
Wait for Input 4 On
Wait for Input 4 Off
Marker Offset 3 On
Marker Offset 3 Off
Marker Offset 4 On
Marker Offset 4 Off
Marker Offset 5 On
Marker Offset 5 Off
Marker Offset 6 On
Marker Offset 6 Off
Marker Offset 7 On
Marker Offset 7 Off
Marker Offset 8 On
Marker Offset 8 Off

Unsupported ESSI Codes

ESSI CODE
103+Name
237
238
239
266
267
268
269
276
277
278
279
280
281

DESCRIPTION
Stop Current Program/ Load New Program

X Sign Toggle

Y Sign Toggle

X and Y Swap and Toggle
Table 1 Select

Table 2 Select

Table 3 Select

Table 4 Select

Internal Variable Load
External Variable Load
X Axis Home

Y Axis Home

X Home Return

Y Home Return
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O1s1
01 S0
02s1
02 SO
03sS1
03 SO
0451
04 SO
W1 S1
W1 S0
w2 S1
W2 S0
W3 S1
W3 SO
w4 S1
W4 S0
M275
M274
M277
M276
M279
M278
M281
M280
M283
M282
M285
M284
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The unsupported ESSI codes above are ignored velaeh ISome of these codes may be
supported in the future. Any ESSI codes that atdisted above will result in a translator error
upon loading the ESSI program.

ESSI Comments
Comments may be placed in to the part program wisg@ayed on screen and viewed by the

operator. The comment line must first be precdned program stop command (EIA MOO
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 fro20D-

G41 D1-200 Enables Left Kerf using a Kerf Tabégiable

G42 D1-200 Enables Right Kerf using a Kerf Taldeable

G43 D1-200 Changes current kerf value via Kerfl&aising previously set Left or

Right kerf

Tilt / Rotator Part Codes

CODE DESCRIPTION
GO0 Avalue Sets Tilt angle as a preparatory command —tAasangle value in
degrees

GO0 XYvalue Avalue Performs Linear Interpolation of Tilt angle alomge segment.
GO0 Avalue Fvalue  Sets Tilt angle — Angle value in degrees witip@esl command in RPM
M28 Disables Follower

M29 Enables Follower

MO0 Preparatory Cmd - Aligns Rotator to Tangergla of next cut segment

M90- Align rotator when not using shortest pathtiom

M75 A axis/Tilt Goto Home Cmd - Rapid Index

GO0 Cxx Move to rotate “C” position

GO1 Cxx Fxx Move to rotate “C” position with Spe#d command

G00 C180- Rotate Axis align 180 degrees will coundi to rotate in the proper
direction

GO0 C-180- Rotate Axis align -180 degrees willtaare to rotate in the proper
direction

G01 C180- Fxx Rotate Axis align 180 degrees wsfibed

GO01 C-180- Fxx Rotate Axis align -180 degrees \sfiked

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 throug8 1

M35 Clamp / Unlock All Stations Mirror

M35Tvalue Clamp / Unlock Mirror “T” Station, where T = 1rttugh 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 and de«tel 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 codey beoverridden using the user selected
THC inputs to the control. The feature to overtilde part program must be enabled at the
Cutting Setup screen.

Process Selects
Process Selections may be selected using a EIA-prd@ram code with the following format.

Example: M36 Tvalue

Misc. M Code T

Valve ldentity
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 stataamfiguration

Lifter

None

Sensor THC

Command THC (w/ Serial Link)

HD4070 Integrated THC 1 or 2 (used only with the49D0 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 alonek®ta
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Laser

Rofin RF 40 & 50 Rofin DC 35 Rofin TR 60 Other

Automatic Torch Spacing

The automatic torch spacing feature uses codesnwitib part program, and designated
outputs, to perform precise positioning of indivaditorch stations for multi-torch cutting
processes.

This feature must be enabled in Machine Setup® Alttio Torch Spacing Override feature in
Cutting Setups must also be enabled.

In this process, the primary torch station hasadimount to the transverse axis and the other
secondary torch stations have the ability to claonfne mechanics of the transverse axis during
use or lock to the gantry or beam when not in use.

For the example, in the following illustration, Thrl is the primary station and Torch 2-4 are
the secondary stations.

Typical use is as follows:

1) Unclamp and unlock all stations (except the firatch is fixed and slides the others)
2) Go to Home Command on Transverse Axis (M77 or M@8ethding on orientation)

CHC

Gantry

| |
HEEEEEEEEEEEEEEEEEEEEEEEEEN

Cutting
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3) Clamp and Unlock all carriages and G0OO index inwardransverse (optional command -
may used to space all stations away from edge $\@fth of machine)

4) Lock and Unclamp all and GO0 index to space fitatien (remember-first station has no
clamping/locking on board)

Gantry

| |
HEEEEEEEEENEEEEEEEEEEEEEEEN

Cutting

5) Unlock and Clamp next station and GOO indegptace the next station.

=
CMC 1

Gantry

| |
HEEEEEEEEENEEEEEEEEENEEEEEN

Cutting

6) Repeat Step 5 until as many stations as nes@espaced.

Note: Homing also automatically includes the command®ssary to push the stations to the
side and lock / clamp them whenever the transversemed, if Auto Torch Spacing is
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enabled. Unclamp/ Clamp and Unlock / lock commamdscute a one second delay before

moving.

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 throug8 1

Clamp / Unlock All Stations Mirror

Clamp / Unlock Mirror “T” Station, where T = 1rttugh 19

Go to Home position Y Axis

Go to Home position X Axis

Traverse command where n = value to ntbgelesired axes a distance.

Automatic Torch Spacing I/0

Station Lock 1-19

Station Clamp 1-19

Station Mirror 1-19

Example Part Program

The Station lock is used to Lok unused torch station to the
gantry or beam when not in use.

The Station Clamp is used tonpléhe selected torch station to
the transverse axis for standard cutting.

Station Clamp is used to Clatimg selected torch station to the
transverse axis for mirrored cutting.

Transverse axis defined as X axis
Three station cut of 20 inch vertical rip.

CODE
G70
G91

G99 X1Y010JO

M32

M78

M34
G00X2Y0
M33
G00X10YO
M34 T1
G00X10YO
M34 T2
G41

MO7

GO01 X0 Y20
MO8

G40

DESCRIPTION

English Units

Incremental Mode

Axes Preset zero Scaling

Unclamp / Unlock All Stations

Home X Axis (move all stations to Home pasidi

Clamp All / Unlock All

Traverse X axis 2 inches (to move off ddyatch)
Unclamp All / Lock All

Traverse X axis 10 inches (to set 10 syhce — station 1)
Clamp Station 1 / Unlock Station 1

Traverse X axis 10 inches (to set 10 syghce— station 2)
Clamp Station 2 / Unlock Station 2

Left Kerf

Cut On

Line segment (Y axis 20 inches)

Cut Off

Kerf Off
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MO2 End of Program

Sensor THC Part Program Support
Sensor THC allows you to configure THC setup patansg¢hrough part program codes.

The following parameters are available for use gi&itA-274D G59 codes:

e Arc Voltage

* Pierce/ Start Time

e Pierce/ Start Height Factor
e Cut/ Mark Height

» Transfer Height Factor

Setup is obtained using the following format:
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Example: G59 V601 Fvalue

Misc. G Code T

Variable Identity
V600 = Plasma 1 Arc Voltage
V601 = Plasma 1 Pierce Time
V602 = Plasma 1 Pierce Height Factor
V603 = Plasma 1 Cut Height
V604 = Plasma 1 Transfer Height Factor
V605 = Plasma 1 Cut Height Delay
V606 = Plasma 1 Kerf Detect Reaquire Time

V625 = Plasma 2 Arc Voltage

V626 = Plasma 2 Pierce Time

V627 = Plasma 2 Pierce Height Factor

V628 = Plasma 2 Cut Height

V629 = Plasma 2 Transfer Height Factor
V630 = Plasma 2 Cut Height Delay

V631 = Plasma 2 Kerf Detect Reaquire Time

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 forch “T”. Manual mode only.

Subparts
Subparts allow the user to call and execute a agppart file within a part program using a
simple line of text.

To configure a subroutine part for use, the usestrfitst create a folder on the CNC hard drive
named “SUBPARTS”. To create a folder on the harded select Load From Disk. With the
folder location highlighted, press the + key toateea new folder.
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New & Folder  Mapped Drive

Folder Name | SUBPARTS]

e Bt

u oK @ Cancel

Save the desired part program in the SUBPARTS folde

To execute the part, insert a line of code at #sard location within the part with the following
format.

PFILENAME

Start the line of code with the letter P to indéctitat a Sub Part is to be executed, followed by
the filename for the desired part program.

For example, to execute subpart L-Bracket afterpeting a simple 5” x 5” square with a
programmed traverse, the part program would lookething like the following example:

(Rectangle - Piece)
G20

GI1

G99 X1Y010JO
G41

MO7

GO01 X-5.2 YO
GO01 X0 Y5

G01 X5 YO0

GO01 X0 Y-5.2
M08

GO00 X.75 YO
PL-BRACKET
G40

MO02

When executed, this program would be representéueasriginal part plus the additional
subpart, including the programmed traverse.
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y b “% 9) Help
- w L
| ] »=
= .
Al »w!| 4
Current Speed - ipm
a0 P 30

180 420

521

120 / ) — 480
607 \/ " 540
o *s00
= ~Following Error——
igm Transverse Cut Mode
] 0000 in I Plasma
Rail Kerf ™
[ 0000 in | | O P e
Dual Gantry Plasma Speed
0.000 j 343 [ e T
Lbracket TXT Preview Window J L I g |ﬁ§§§ Wizard
2.05:25 FM i
- i 35 7 @ Al Re
0000 in ; i{! HZI?B

Marker 1
Cut Chart

Marker 2
Cut Chart

Plasma 2
Cut Chart

Plasma 1
Cut Chart

Shape
Manager

Curent i View Change W Change fiood Zero
He Part Options _'w =il Sheet Cut Mode % Consumable 0:000 Positions

Note: Subparts can also contain subparts. After beargslated by the CNC, the final text of
the part will contain the complete text of the orad part and subpart.

Marker Font Generator

The Marker Font Generator feature can be usedt ta identify parts with a marking device
before cutting. This is accomplished by use afigpte command string within the part
program code to call existing text characters @pand execute marking of the selected text.

The program code uses a specific format and istsired to provide information to be used
when marking. Information on the font source lamatscale factor, angle, marker tool, tool
offset and text are entered as information blookkh& command string. Each section or
information block in the command string is sepatdig a space. The format of this command
code is outlined as follows:

Note: If a value is not present for a specific inforroatblock, 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
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Example of a simple command string: <F2S1 A45M2 O2 <TEST 123>

<

<>

The program command must begin with tkésymbol to indicate the Marker Font
Generator feature is being used.

The first block of information is the Font Soutoeation. The “F” indicates “Font” and
is followed by a digit to indicate the location.uidber 1 indicates the internal font in the
control software, number 2 indicates to use a limcdated on the control hard drive, and
number 3 indicates to source the font to be used ftiskette or USB memory. If no font
is found at the selected location, the defaultrirdefont will be used. For the example
given, the font location would be from the hardsdri

The second information block determines theesoithe text. The “S” is used to indicate
“Scale” and is followed by a digit to indicate americ scale factor. For the example
given, the Scale factor would be two or twice agdaas the original font dimensions.

The third information block determines the angi¢he text. The “A” is used to indicate
“Angle” and is followed by a numeric value for tHegree of angle. For the example
given, the angle would be 45

The fourth information block determines the MarKeol to be used. The “M” is used to
indicate “Marker” followed by the number of the Nkar Tool (Marker Enable Output) to
be used. Up to two marker enables are supported.

The fifth information block determines which t@offset to be used. The “O” indicates
offset followed by a number indicating one of theendifferent tool offsets previously
configured in control setups is to be used. Thamgle shown indicates that tool offset
number two should be used.

The final information block is used to spedifie marker text to be executed. The text
must be enclosed in the "<” and “>” marks to bad/and understood as the selected text.
For the example given, the marker text executedavoel “TEST 123"

Translated by the control, the example commandgtiven above would generate the Marker
Text “TEST 123" onto the plate as shown here inpgh&/izard.
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EIA Text

Help

( Rectangle - Piece )

@)

N
%

6.25in

Preview Window

Manual
Line Edit

Shape
Options

>
N

Replace
Segment

8.25in

11:12:17 AM

Insert Before
Segment

Insert After
Segment

G20

G911

(G99 X1 Y0 10 JO
<F2 A45 <TEST123>
GO0 X-1.5Y-1.0
G41

Mo7

G071 X0 Y6.25
GO1 X6 YO

G01 X0 Y-6

GO1 X-6.25 Y0
M08

bl

¥ View Segment Data Below
Segment Type |Marker Text

=
=

Font |Hard Drive

Scale | 1 ._l;

Angle 45 L!

Marker | 1 ._l;
Offset | 1 __!;I

Text |TEST123

@ Cancel

0K

(€

View

Remove Segment Shost

To improve the ease of use for the part prograngdesand control operator, the marker font
generator always inserts a traverse segment tortuhe original start point at the beginning

of the marking text.

Internal Fonts

The internal fonts located within the control scdte are 1” high and are limited to characters
available on the control keypad. Alphabetical elsters are limited to upper case letters only.

External Fonts

External fonts can be loaded from a floppy diskrom the control hard drive. When the CNC
generates the text, the CNC searches for parttélesrrespond to the selected character. The
part file names must be based on their ASCII nuereggiuivalent and have a .txt file extension.

For example, for the marker text “Ab 12”7, the cahsearches for the following files to
generate the text:

Text ASCII No. File Name
Capital A 65 AsCii65.txt
Lower case b 98 AscCii98.txt
Space 32 Ascii32.txt
No 1 49 Ascii49.txt
No 2 50 Ascii50.txt
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Refer to the ASCII Codes section of this guideddditional ASCII code information.

Font programs may be saved on the control hare dwcreating a folder labeled “Fonts”
using the “Save to Disk” feature and saving thd fmograms within this folder. Remember, if
a corresponding patrt file to text requested isfoohd at the selected source location, the
internal font file will be used.

Custom Fonts
As previously noted, customer-selected custom foasbe used when using the marker font
generator. To construct these font files, centgiidelines should be adhered to.

Programming format must be EIA

Only M09 and M10 maybe used to enable and disalelenarker.

Only GO0, G01, G02 and G03 codes may be used.

The program must end in an M02.

The proper file name must be assigned to the fagram.

The font progranmustbegin in the lower left and end in the lower right
Font programs should have the consistent dimenisiiomgs (i.e. 1’ high, etc.).

NoOkwNE

Example: The letter “B” — File Name Ascii66.txt

M09

G01 X0 Y1

GO01 X0.321429 YO
G02 X0 Y-0.510 J-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

GO0 X0.571 YO

MO02

The darker lines in the drawing represent the Tnse/eegment and the lighter lines represent
the Marking lines. You can see by this illustrattbat at the end of the font program, a
traverse is used to continue motion to the bottigimt corner.

Note: The Burny 3/5 style of programming for the Markent 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 passaeods embedded within a part program
through a selected serial port to an external @evigoth RS-232 and RS-422 are supported.
TCP/ IP protocol is not supported at this time.efEhare 2 Serial Messaging ports available.

Overview

Serial Messaging has a fairly basic communicatimtgeol that has three simple formats to
send ASCII codes as command strings. During thesaging function, a status indicator for
“Message Transmit”, “Message Delay” or “Messageifyewill be displayed in the Watch
window.

Options

1. While the selected message is sent to the extdevade, the part program will be
temporarily suspended. After completion of thesraission, the part program will then
automatically resume. No acknowledgement from #iereal device is required. An
additional Time Delay may also be added.

2. A message is sent concurrent to execution of thiegpagram and no delay is encountered.
No acknowledge is required. No Delay Time is akow

3. The message is sent with a suspension of the prodguaing transmission as in option one,
but an Acknowledge from the external device (ACKjaquired before the part program
can continue. A Non-Acknowledge (NAK) responsaririine external device will prompt a
retransmit of the message from the control. Anamatl Time Out value may be added to
the program code. If no Time Out code is usethénprogram code the Default time out
value at the Ports setup screen will be used. thutdilly, an optional automatic retry
feature may be enabled at the Ports setup screen.

To enable use of this feature, assign Messagitigetgelected port(s) at the Ports setup screen.
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After enabling Messaging, the flow control param&te communicate with the external device
will then need to be selected. The user may akxshow messaging is handled for the
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The following parameters must be configured. Hananand flow control configuration
information must match the external device.

Baud Rate
Select a communication speed from 1200 Baud to Q4 ®aud

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 dwm yogging Forward or Backward on Path
while at the Pause screen. Note: All messagitigstaip when the Stop Key has been pressed
or the Remote Pause input becomes active.

Note: The Message Type 21 will transmit the messageuwoert to the associated motion
segment during “Backup on Path”.

Retry on Time Out

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

Time Out

The Time Out value may be used for the Message Zgevhich requires an
acknowledgement from the external device aftentiessage) if there is no Time Out value
used in the command string of the program codderRe the Delay Time / Time Out
information for more information.

Programming Code

The ASCII message string follows a unique prograessage format. Each command begins
with a “>” character and ends with a “<” charact@hese characters are used as delimiters to
frame the command (Message Type, Optional FornthCptional Delay Time/ Time Out)
instructions for the message.
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Message Information
The format of this command code is outlined afed:

EIA Example: (>20+Format-Delay Time/Time OutPorkMessage)

T A A A

Message Command Type
>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)
Optional Port
The serial port to use (0 = Default Port 1, 1 = Port 2)
Message Text
The message content (see the message text below)

Note: Message format is always within comment chara@edsthe command portion of the
program code is between the “>” Character and #fie€Character.

ESSI Example: EIA Example:

3 (>20,1,1,0<Message)
>20,1,1,0<Message

4

See below for Format, Delay and Port settings médron.

Note: For the example provided, the plus sign (+) charagas used as delimiter between
fields for the command instruction. In additionthe plus sign (+), the hyphef),(comma )
or space may be used as delimiters.

Example:
Using spaces, the EIA command would look like thi$>20 Format Timeout Port<Message
Text)

Message Command Type
>20< This command delays the part program urlthykes have been transmitted, then
optionally waits the Delay Time, if specified.

>21< A message is sent concurrent to executidheopart program and no delay is
encountered. No acknowledge is required.

>22< The message is sent with a suspension girttgram during transmission as in option
one, but an Acknowledge from the external devicEKA= Hexadecimal 06) is required
before the part program can continue. A nonackedgé (NAK = Hexadecimal 15)
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response from the external device will prompt aarefmit of the message from the
control.

An optional Time Out value may be added to the m@ogcode. If no Time Out code is

used in the program code the Default time out valuthe Ports setup screen will be
used. Additionally, an optional automatic retryatie may be enabled at the Ports
setup screen.

With the automatic retry feature the message watbmatically be retransmitted if no
response is detected. The retry is executed @ifgeilime Out value has elapsed. The
number of retries can be defined on the Ports gardtion screen.

Optional Format Value
Specialty characters for the format may be seatlulition 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
0A LF Line Feed
0D CR Carriage Return
BCC “Exclusive Or” Check Byte

Note: Checksum is always an 'Exclusive OR' of the [ Y 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 folmoation if a Delay or
Port is required but no Format options are regl)ire
Append a Carriage Return (<CR> = Hex value OD)ahthe Feed
(<LF> = Hex ValueOA)

16 Append an “Exclusive OR” (<BCC>) to the endlod tnessage.
17 Appends a combination of 16 and 1.
32 Encloses the message with Start of Text (<STXex Value 02) and End of

Text (KETX> = Hex Value 03). The <ETX> follows theessage and the
optional <CR><LF>> append codes but precedes hlezkCByte <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 valueadt) 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 atehd 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 Mgeskype 22. An error will be displayed if
the message is not acknowledged (ACK Hexadeci@amMihin the specified time. If no

Time Out Delay is defined in the command, the Ting parameter on the Ports screen will be
used.

The value is in a 3.2 format where a value of &ggal to 5.00 seconds. Accepted limits for the
value is range of 0.00 to 999.99 seconds.

If there is no delay, but the optional port bel@being selected, then 0 is required to be
entered in the optional delay location.

Optional Port

The Optional Port setting selects which Messagioig ¥ use. The default messaging port to
use is Port 1 if this parameter is omitted. [f tiptional port is used, 0 = Messaging Port 1 and
1 = Messaging Port 2.
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Message Text Content
Up to 300 data characters in each command stringomaent. The Command characters
(information between and including the “>” and “signs) are included in this maximum.

Printable and Non- Printing ASCII codes can be usdtle message string. Refer to the ASCII
Code appendix of this manual for more informationASCIl codes and the Hexadecimal
value.

Non-printing characters are supported by use wfoacharacter command and can send a
Binary Code in the Range from 0-255. Double bytaracter to support combinations will
affect the maximum length count with each pair g the maximum data characters by 1.
Refer to the Non-printing Character informatiorefan this section for information on these
values.

Non — Printing Characters

Non Printing Characters are supported through tiagoair of two printing codes to equal the
non-printing code. This pair of characters isiregd in the program code but sent as single 8-
bit code when transmitted.

There are three types of character pairs and eax¢ébrms a different operation based on the
first character of the pair. This produces a singbdified character for transmission.

Character Options

1. The “&” two-character pair clears the 0x40 bit frahe 2 character code value.

2. The “I" two-character pair clears the 0x40 bit s the 0x80 bit set in th&Zharacter
code.

3. The “$” two-character pair clears the 0xCO bithie £ character.

To transmit the single character with a value Ox&k the two character sequence "&A”. This
converts the “A” value of 0x41 to 0x01 by clearitting 0x40 bit. To transmit 0x81, use “1A” or
to transmit)xC1 use “$A”".

Exceptions / Additions

As the “&”, “I" and “$” are used as key indicatofsr the Non-print characters, there is a
special format used when these characters areassagrint character in the message text.
Simply use the character twice. “&&”" = “&”

The ESSI style part program uses several uniquectexs which requires special two
character codes to be used. For example, the gessde “&K” in the part program will
transmit the code value of 0x2B which is the AS¢itle for the plus sign (+). In order to send
the + character the code “&K” must be used.
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Program Codes

The following are unique codes used in WORD ADDRE&8 ESSI programs

CODE  CODE VALUE DESCRIPTION

& 0x20=space At end of ESSI program

&h 0x28 = “(* To transmit “(” from WORD ADDRESS pgram
&i 0x29 = *)* To transmit “)” from WORD ADDRESS pigram
&? Ox7F = DEL Non-printable DELETE code

&K 0x2B = “+" To transmit “+” from ESSI program

Non Printing Character Table

ASCII codes less than Hexadecimal 20

Code Hex Code Hex Code Hex Code Hex
&@ 00 &H 08 &P 10 &X 18
&A 01 &l 09 &Q 11 &Y 19
&B 02 &J 0A &R 12 &Z 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 Hexadecimal 80

Code Hex Code Hex Code Hex Code Hex
@ 80 IH 88 P 90 IX 98
1A 81 I 89 1Q 91 % 99
B 82 1J 8A IR 92 1z 9A
IC 83 IK 8B 1S 93 ] 9B
ID 84 I 8C IT 94 I\ 9C
IE 85 IM 8D 1y 95 ]| 9D
IF 86 IN 8E v 96 In oE
IG 87 10 8F W 97 | 9D
" A0 th A8 Ip BO IX B8
la Al I A9 Iq Bl ly B9
b A2 J AA Iy B2 Iz BA
Ic A3 Ik AB Is B3 I; BB
id A4 1 AC It B4 I< BC
le A5 Im AD lu B5 I= BD
If A6 In AE lv B6 I> BE
Ig A7 lo AF Iw B7 1? BF
$@ Co $H c8 $P DO $X D8
$A C1 Sl C9 $Q D1 Y DD
$B C2 $J CA $R D2 $Z DA

$C C3 $K CB $S D3 $ DB
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$D
$E
$F
$G

$a
$b
$c
$d
$e
$f

C4
C5
C6
C7

EO
El
E2
E3
E4
ES
E6
E7

$SL
$M
$N
$0

$h
$l
$j
$k
$l
$m
$n
$o

CcC
CD
CE
CF

ES8
E9
EA
EB
EC
ED
EE
EF
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D4
D5
D6
D7

FO
F1
F2

F3
F4
F5
F6

F7

DC
DD
DE
DF

F8
F9
FA
FB
FC
FD
FE
FF

Program Codes



Program Codes
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Automated Plasma Interface

The following information outlines features relates to automated plasma supply functions and
diagnostics. These systems require communication between the CNC and the relevant plasma power

supply.
HPR and HD4070 Interface

Hypertherm Automation controls offer the additional option of interfacing directly to a Hypertherm
HPR and HD4070 HyDefinition Power Supplies for setup. Note: MicroEdge and Edge Il controls can
be operated in VVoyager 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.

When using this advanced feature, all necessary power supply settings are transmitted from the control
directly to the Plasma Supply configuring it for use via serial communications. The Plasma 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 Plasma supply 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. The Cut Chart files containing the factory recommended settings are available from Hypertherm.

Access to the Cut Chart data is available from the Plasma Cut Types or Marker Cut Types screen using
the shift key, as indicated below. The Plasma Supply parameters must first be enabled in the password
protected Station Configuration setups to allow the Cut Chart Information for the Plasma Supply to be
available for use.
|
| Plasma 1
B G Cun

Note: Screen information will vary depending on the THC that is selected.
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Cut Charts
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The Cut Chart Database contains the cut process parameters that the CNC transmits to the power supply.
Each cut chart is based on the following process variables:

Torch type
Material type
Specific material
Process current
Plasma/shield Gas
Material thickness

Depending on the power supply that you have selected, there may be other basic parameters, as well.

The default cut charts that are loaded into the system at the factory, provide values for all remaining
parameters for the cut chart and these are displayed on the right of the Cut Chart screen. You can edit
the values for these parameters and save them in an edited cut chart. The default cut charts are
distinguished by their .fac file extension. Files that you or other users edit have a .usr file extension.

Torch Type
Select a torch for your power supply.
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Material Type
Select the type of material for this cut chart; mild steel, stainless steel, or aluminum.

Specific Material
Select a custom database from the dropdown list.

You can also use this field to create or modify a custom database of characteristics of the material type.
For more information, see Custom Cut Charts.

Process Current
Enter the appropriate current setting for the material thickness and material type that you selected.

Plasma / Shield Gases
Select the appropriate plasma and shield gases for the process.

Material Thickness
Select the thickness of the material.

The following are the Cut Process parameters within the database which are used to configure the
process. Appropriate parameter information is transmitted to the power supply.

Preflow Setting
Select the appropriate plasma and shield preflow percentages for the process.

Cutflow Setting
Select the appropriate plasma and shield cutflow percentages for the process.

Cut Speed
Specifies the speed for the selected process variables.

Kerf
Specifies the amount of kerf that is applied to the current part program.

Pierce Time
Specifies the time delay from when torch completes lowering until motion is initiated at Creep Speed.
Used to allow the plasma torch to completely pierce the material before moving.

Cut Height Delay
Specifies, in seconds, the delay between moving from pierce height to cut height while X and Y motion
advances.

Creep Time

Specifies the amount of time after piercing the part that the torch travels at Creep Speed. Creep Speed is
determined by a setup parameter at the Speeds setup screen and is a percentage of the programmed cut
speed. After the creep time is completed, the control accelerates to full cut speed.
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Cut Height
Specifies the height of the torch from the plate during cutting.

Transfer Height

Species the height of the torch from the plate during transfers. Transfer height allows for a higher pierce
height by initiating the transfer at a lower height than moving to pierce height, away from pierce dross.
This value can be entered as a percentage of the cut height or as an actual transfer height distance.

Pierce Height
Specifies the height of the torch during pierces. This value can be entered as a percentage of the cut
height or an actual pierce height distance.

Set Arc Voltage
Enter the arc voltage for the material that has been selected.

Set Arc Current
Enter the number of amps for the material that has been selected. This field is not supported on all
plasma supplies.

Preflow Time
Specifies the amount of time the Preflow gases are on.

Purge Time
Specifies the time delay from torch ignition until motion is enabled.

Save Process
Press the Save Process soft key to save the current process settings to the hard drive and create a custom
user database based on the process variables selected.

Reset Process
Press the Reset Process soft key to reset the current settings to factory recommend factory defaults based
on the process variables selected.

Save Cut Charts

Press the Save Cut Charts soft key to save the current user and factory databases to a diskette or USB
memory stick. The default, factory files have a .fac file extension. Files that can be edited have a .usr
file extension.

Examples of default and user-edited file names.
Mild Steel-HT4400-HD4070.fac
Mild Steel-HT4400-HD4070.usr
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Load Cut Charts

Press the load Cut Charts soft key to load the factory default database files which are supplied by
Hypertherm in a text file (.txt), user files (.usr) or factory files (.fac) from a diskette or USB memory
stick.

Factory text file names.
Mild Steel Cut Chart Data mschart.txt
Aluminum Cut Chart Data alchart.txt
Stainless Steel Cut Chart Data sschart.txt

The database should be updated through the control rather than the Power Supply if the serial
communications link is enabled.

Test Preflow
Pressing the Test Preflow soft key performs the Test Preflow Gases feature at the Plasma supply.

Test Cutflow
Pressing the Test Cutflow soft key performs the Test Cutflow Gases feature at the Plasma supply.

Notes:

o Refer to the power supply operator’s manual for complete information on the operation and setup of
the plasma supply.

e A serial communications port for the plasma supply must first be selected at the Port configuration
screen to enable the feature for use.

e The plasma supply parameters must first be enabled in the password protected Station Configuration
screen to allow the cut chart information for the plasma supply to be available.

e Power Supplies equipped with the integrated Command THC may be used with the control setups.
The Command THC must first be enabled for use in the password protected Station Configuration
Screen.
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Custom Cut Charts

Custom cut charts are enabled on the Special password screen. In the Status/Feature table, select Allow
for Adding Processes, Removing Processes, and Changing Processes.

J CNC  [MPG [ MP

- Adding Processes = —~—

- Removing Processes )
- Changing Processes ‘

PACT2s ]
Vid Steel v |

To create a custom cut chart:

1. Select an existing entry in the Specific Material dropdown list to copy as the basis for your new cut
chart. To simplify the process, select an entry that is similar to the cut chart you want to create.
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Automated Plasma Interface

None is the factory default value for this parameter. If it is the only option, no custom cut charts
have been created.

Double-click on the message in blue at the bottom of the screen.

Press or click Add on the message popup.

Enter the name of the new specific material on the online keyboard and press or click OK.

Mo

Plasma 1 Cut Chart- Rev B L7

[ TR P v Vo N o T

1 2 3 4 5 6 7 8 9 0 - = Backspace
QEWlERRETH YR U | § ofl P [ ] \
A S D F G H J K L : : Enter
Shift z X C Vv B N M , . / Shift
Space

New Specific Material

NewSpecMat

The name that you enter appears in the Specific Material dropdown list. All other values are copied to
this new custom chart from the original cut chart that you selected.

5. To add a value in the Process Current dropdown list, open the list and double click on the message
in blue at the bottom of the screen.
a. Press or click Add on the message popup.
b. Enter the new value on the online keyboard and press or click OK.

To remove a process current as an option in the custom cut chart, select it from the dropdown list,
and double click on the message in blue at the bottom of the screen.

a. Press or click Remove on the message popup.
b. Press or click Yes to confirm the removal.
6. To add a pair of process/shield gasses, open the list and double click on the message in blue at the
bottom of the screen.
a. Press or click Add on the message popup.
b. Select the new plasma/shield pair from the dropdown list and press or click OK.

To remove a pair of plasma/shield gasses as an option in the custom cut chart, select it from the
dropdown list, and double click on the message in blue at the bottom of the screen.
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a. Press or click Remove on the message popup.
b. Press or click Yes to confirm the removal.
7. To add a material thickness, open the list and double click on the message in blue at the bottom of
the screen.
a. Press or click Add on the message popup.
b. Select the new thickness from the dropdown list and press or click OK.

To remove a thickness as an option in the custom cut chart, select it from the dropdown list, and
double click on the message in blue at the bottom of the screen.

a. Press or click Remove on the message popup.
b. Press or click Yes to confirm the removal.
8. Change the remaining values on the right of the screen as necessary to accommodate the process

changes you just made for the custom cut chart.

9. To save the new, custom cut chart, press or click Save Cut Chart.
Press or click Yes on the next two confirmation message popups.

10. To use a custom cut chart, select it from the Special Material dropdown list on the Cut Chart screen
or in the CutPro wizard:

Plasma 1 Cut Chart- Rev B

- PowerMax900 - Process Selection
Torch Type |PAC125 ~ |
Material Type |Mild Steel > |

@Material

Process Current

Plasma / Shield Gases |Air / Air A |

Material Thickness [16GA v |
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Change Consumable

| Ony Fusi Torcn 1 PesmaTorch 1 i EEIETEE
9039
| 2 2]
0] 9]
[ 136.549] EEZE
[ 0]
0]

1l
ARLT

When the power supply link feature has been enabled, consumable data information may be viewed at
the Change Consumable screen.
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I/0 and Diagnostics
Power supply 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, 1/0 and Remote tools will be available.

Information
Status items for the supply are available at the Information Screen.

HD4070 Diagnostics
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HPR Diagnostics

Test Preflow
Press the Test Preflow soft key to perform 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
Press the Test Cutflow soft key to perform 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 soft key 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 soft key 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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Inputs
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Inputs
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Outputs
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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 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
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
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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 I/O 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 soft keys 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: Proper multi-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 lanition
Reduce Current
Plasma Start 1, 2

RS422 RX
RS422 TX

Cut Sense 3.
Rdv to Fire 3.

Raise 1
Lower 1

Raise 2
Lower 2

Automated Plasma Interface
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HPR and HD4070 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:

Misc. G Code

V503

4

G59

|

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

F5

A

Variable Value

V503, V513, V523, V533 — Material Type

Add .0x for Specific Material x (for example: V503 F1 .01 for mild steel, specific material 1)

1 = Mild Steel
2 = Stainless Steel
3 = Aluminum

V504, V514, V524, 534 — Current Setting

7T=T7A 70 = 70A
10 = 10A 80 = 80A
15 =15A 100 = 100A
18 =18A 130 = 130A
30 = 30A 200 = 200A
45 = 45A
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V507, 517, 527, 537 — Material Thickness

EIA Number Gauge and Fraction | Decimal Metric
1 None None None
2o0r3 28GA 0.015” 0.35mm
4or5 27GA 0.016” 0.4mm
6or7 26GA 0.018” 0.5mm
8or9 24GA 0.024” 0.6mm
100r 11 22GA 0.030” 0.8mm
12 or 13 20GA 0.036” 0.9mm
14 19GA 0.040” 1mm
150r 16 18GA 0.048” 1.2mm
17 or 18 16GA 0.060” 1.5mm
19 1/16” 0.063" 1.6mm
200r21 14GA 0.075” 2mm
47 13GA 0.090” 2.2mm
22 3/32” 0.094” 2.4mm
23 or 24 12GA 0.105” 2.5mm
48 11GA 0.120” 3mm
25 1/8” 0.125” 3.2mm
26 or 27 10GA 0.135” 3.5mm
49 9GA 0.150” 3.8mm
52 8GA 0.164" 4mm
50 7GA 0.180” 4.5mm
28 3/16” 0.188” 4.8mm
53 6GA 0.194” 5mm
51 5GA 0.210” 5.5mm
29 1/4” 0.25” 6mm
30 5/16” 0.313” 8mm
31 3/8” 0.375” 10mm
32 7/16” 0.438” 11mm
33 1/2” 0.5” 12mm
34 9/16” 0.563" 14mm
35 5/8” 0.625” 15mm
36 314 0.75” 20mm
37 7/8” 0.875” 22mm
38 1” 1” 25mm
39 11/8” 1.125” 30mm
40 11/4” 1.25” 32mm
41 13/8” 1.375” 35mm
42 11/2” 1.5” 38mm
54 15/8” 1.625” 40mm
43 13/4” 1.75” 45mm
55 17/8” 1.875” 48mm
44 2" 2" 50mm
56 21/8” 2.125” 55mm
45 21/4” 2.25” 60mm
46 21/2” 2.5” 65mm
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HD3070 Auto Gas Interface

This section outlines information specific to the Hypertherm HD3070 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 and is designed for use
with the six valve autogas console only

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 soft key will allow the operator to save the current autogases setting to diskette,
USB memory or hard drive for future use.

Load Data
Press the Load Data soft key to allow the operator to Load stored autogases setting from diskette, USB
memory or hard drive.

504



Automated Plasma Interface

Save setups to

HardDrive 2

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 BO
G59 V71 BO

Test Cutting Gases
Pressing the Test Cutting Gases soft key allows the operator to test the HD3070 Cut Gases.

Test Preflow Gases
Pressing the Test Preflow Gases soft key allows the operator to test the HD3070 Preflow Gases.
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HD3070 Auto Gas I/O

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/O points are wired in the same fashion as our other Single Ended 1/O points. The following 1/0
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)

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 ldentity
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 = Air

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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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

- Station 1 - Station 2 @ Help
Lifter [Other =] Lifter [None |
Plasma 1 [FineLine100 ~ | Plasma 1 [None |
Plasma 2 |None LI Plasma 2 |None ;I
Marker 1 |N0ne ;l Marker 1 |None ;l
Marker 2 |None ;l Marker 2 |N0ne ;l
Laser |None LI Laser |None ;I
Head [None = Head [LH2100S |
. Station 3 - Station 4
Lifter [None =] Lifter [None |
Plasma 1 |None ;l Plasma 1 |Nnne ;l
Plasma 2 |None LI Plasma 2 |None ;I
Marker 1 |N0ne ;l Marker 1 |None ;l
Marker 2 |None ;l Marker 2 |Nnne ;l
Laser |None ;l Laser |None ;l @ e
Hezd |‘Jo-1e LI fHead |‘J0‘1e ;I

Stations Stations
Tth 4 5thru 8 Reset

Access to the FineLine Cut Chart data is available from the Plasma Cut Types or Marker Cut Types
screen using the shift key, as indicated below.
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Note: Screen information will vary depending on THC selection.
Cut Chart
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The Cut Chart Database (cut process parameters) transmitted to the power supply is based on the
following eight process variables.

Material Type
The Material Type, such as Mild Steel, Stainless Steel or Aluminum, may be selected.

Specific Material
A custom database from the dropdown list may be selected. The factory default is None.

Current Settings
The appropriate current setting for the material thickness and material type may be selected.

Plasma / Shield Gases
The appropriate Plasma / Shield gases for the desired process may be selected.
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Material Thickness
The desired material thickness may be selected.

The following are the Cut Process parameters within the database which are used to configure the power
supply. Appropriate parameter information is transmitted to the power supply.

Material Type — Mild Steel, Stainless Steel, Aluminum, or Mild Steel (Cold Rolled).
Thickness

Set Current

Pierce Delay

Set Preflow Pressure

Set Plasma Gas type

Set Plasma Pressure

Set Shield Gas Type

Set Shield Pressure

Set Process (Cut/Mark)

The following items are stored in the Cut Chart Data file and will be automatically updated on the
control.

Cut Speed
Specifies the speed for the selected process variables.

Kerf
Specifies the amount of kerf (cutter compensation) that will be applied to the current part program.

Preflow Time
Specifies the amount of time the Preflow gases are on.

Purge Time
Specifies the time delay from torch ignition until motion is enabled.

Pierce Time
Specifies the time delay from when torch completes lowering until motion is initiated at Creep Speed.
Used to allow the plasma torch to completely pierce the material before moving.

Creep Time

Specifies the amount of time after piercing the part that the torch travels at Creep Speed. Creep Speed is
determined by a setup parameter at the Speeds setup screen and is a percentage of the programmed cut
speed. After the Creep Time is completed, the control accelerates to full cut speed.

Database Features

Save Process
Pressing the Save Process soft key allows the user to save the current process settings to the Hard drive
creating a custom user database based on the eight process variables selected.

Reset Process
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Pressing the Reset Process soft key allows the user to reset the current settings to factory recommend
factory defaults based on the eight process variables selected.

Save Cut Charts

Pressing the Save Cut Charts soft key allows the user to save the current User and Factory databases to
Diskette or USB memory stick. User files are designated with a .usr file extension and the factory files
are designated with a .fac file extension

Examples of user and factory file names.
Mild Steel-Fineline200-Fineline200.usr
Mild Steel- Fineline200-Fineline200.fac

Load Cut Charts
Pressing the load Cut Charts soft key allows the user to the factory default database files which are
supplied by Hypertherm as a user files (.usr) or factory files (.fac) from Diskette or USB memory stick.

It is recommended that the Database be updated through the control rather than the Power Supply if the
serial communications link is enabled.

Test Preflow
Pressing the Test Preflow soft key performs the Test Preflow Gases feature at the HD4070 Power

supply.

Test Cutflow
Pressing the Test Cutflow soft key performs the Test Cutflow Gases feature at the HD4070 Power

supply.

Notes:

o Refer to the power supply operator’s manual for complete information on the operation and setup of
the FineLine Power Supply.

e 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.

e Serial communications for the FineLine Power supply are established on the user select
communication port. The port must be configured for RS-422 operation.
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Change Consumable

Oy Fusi Torch 1[I | Plosma Torch 1 [ [ Plasma Torch 1B
2
] _ | 0]
Y
0] 1]
G
9]

) Q) aIP

When the FineLine feature has been enabled, consumable data information may be viewed at the
Change Consumable screen.
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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 an EIA-274D G59 code with the following

format.
Example: G59 V503 F
Misc. G Code T I

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

5

Add .0x for Specific Material x (for example: V503 F1 .01 for mild steel, specific material 1)

1 = Mild Steel
2 = Stainless Steel
3 = Aluminum

V504, V514, V524, 534 — Current Setting

8=8A 50 = 50A
9=90A 70 = 70A
10 = 10A 100 = 100A
30 = 30A 200 = 200A
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V507, 517, 527, 537 — Material Thickness

EIA Number Gauge and Fraction | Decimal Metric
1 None None None
20r3 28GA 0.015” 0.35mm
4or5 27GA 0.016” 0.4mm
6or7 26GA 0.018” 0.5mm
8or9 24GA 0.024” 0.6mm
100r11 22GA 0.030” 0.8mm
12 or 13 20GA 0.036” 0.9mm
14 19GA 0.040” 1mm
15 or 16 18GA 0.048” 1.2mm
17 or 18 16GA 0.060” 1.5mm
19 1/16” 0.063” 1.6mm
200r21 14GA 0.075” 2mm
47 13GA 0.090” 2.2mm
22 3/32” 0.094” 2.4mm
230r24 12GA 0.105” 2.5mm
48 11GA 0.120” 3mm
25 1/8” 0.125” 3.2mm
26 or 27 10GA 0.135” 3.5mm
49 9GA 0.150” 3.8mm
52 8GA 0.164” 4mm
50 7GA 0.180” 4.5mm
28 3/16” 0.188” 4.8mm
53 6GA 0.194” 5mm
51 5GA 0.210” 5.5mm
29 1/4” 0.25” 6mm
30 5/16” 0.313” 8mm
31 3/8” 0.375” 10mm
32 7/16” 0.438” 11mm
33 1/2” 0.5” 12mm
34 9/16” 0.563” 14mm
35 5/8” 0.625” 15mm
36 3/4” 0.75” 20mm
37 7/8” 0.875” 22mm
38 1” 1” 25mm
39 11/8” 1.125” 30mm
40 11/4” 1.25” 32mm
41 13/8” 1.375” 35mm
42 11/2” 1.5” 38mm
54 15/8” 1.625” 40mm
43 13/4” 1.75” 45mm
55 17/8” 1.875” 48mm
44 2” 2” 50mm
56 21/8” 2.125” 55mm
45 214 2.25” 60mm
46 21/2” 2.5” 65mm
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Serial Ports

Both of the serial ports that are provided are shipped in the RS-232C wiring
configuration. To change either port to an RS-422 configuration, you must change a
jumper setting on the Serial Isolation Board that is inside the CNC on the back panel.
Find 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. These positions are clearly
marked on the board.

& Warning! Configure the port for RS-422 operation before connecting RS-422
compatible devises.

The serial ports in the CNC 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

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

in 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
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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

RS-232C Connections to Host PC with 25-pin D-type connector

Host PC Control
Signal Name DB-25 Pin Signal Name DB-9 Pin
Shield 1 Shield N/C
RxD 3 TxD 2
TxD 2 RxD 3
Common 7 Common 5
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Automatic DXF Import

Overview

Hypertherm Automation controls offer two styles of automated DXF import. The first
DXF feature allows the CAD designer to prepare a DXF file that includes the location of
pierces, pierce order and direction. When this file is loaded into the control, an EIA
format part program will be created for use at the control.

The second type of DXF file is a fully automatic DXF import feature that allows the
control operator to select lead style and length. The CNC Auto DXF software
automatically places the lead-in and lead-out based on the operator selections and creates
an EIA format part program ready for use and the CNC.

Load DXF Files
To load a DXF file, access the Files Load screen and select the source location and file.

Load from 9) Help
dxf - |
Files
Name | Sizel -
BRACE .dxf 22397 —
BRKT1.dxf 17094
BRKT2.dxf 17839 ——
BRKT3.dxf 16288
CUTOUT1 dxf 16599
FLANGE1 .dxf 18289
FLANGEZ2 .dxf 18291
Preview Off FLANGES3.dxf 18020 wr
File name
BRKT1 dxf
I~ Preview
».
Preview Window 8 e
Double-Click here to Remove Selected File(s) 5:06:08 PM )
oK
Load from Saveto Download Upload Resume Show Certain Show Al
Disk Disk. from Host to Host Last Part Files Files

If the file includes the lead-in and direction, the control detects this and translates the file
for use. For more information, see Prepared DXF Files.
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If the file contains no pierce or lead-in /lead-out information, the HyperDxf utility
prompts the user for this information. For more information, see Raw DXF Files.

Note: To load DXF files the DXF extension must first be added to the Special Setups

screen.
Raw DXF Files

If the control does not detect pierce information in the DXF file, the operator has the
option to use the Hyper DXF translation utility to import the file and add - and lead-out

information.

3 No Pierce Points. Use HyperDxf to Finish?

w Yes @ lNo

@ Expert

If the user selects YES, a configuration screen displays fields to define the lead-in/ lead-

out format.

~Lead In
Lead Type -
Length 0.2 in

Angle | 90 deg

-Lead Out

Lead Type |Straight | |

Lengml 0.2 in
Anglel 90 deg

v Auto Position Leadin
I+ Auto Corner Align Leadin

™ Inside Leadout

Overburn I 0 in

9 oK @ Cancel

Lead Type

Select a Straight or Radius lead-in or lead-out.

Length / Radius

Select the lead-in or lead-out length or radius.

Angle
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Select angle in degrees for lead-in or lead-out.

Auto Position Lead-in
If this box is checked, the software attempts to find a suitable corner for the lead-in.

Auto Corner Align Lead-in
If this box is checked, the software attempts to find a suitable corner for the lead-in.

Inside Lead-out
If this box is checked, a lead-out is used on both internal and external cuts. If the box is
not checked, lead-outs are added to external cuts only.

Overburn

Overburn provides an overlapping cut in the lead-in/ lead-out area of a hole.

After import, an EIA part program with a .txt extension is created and placed in the
source folder. Note the BRKT1.dxf and BRKTL1.txt in the following example.

BRKT1.xt
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Prepared DXF Files

The DXF Translator software allows the control to load and translate a DXF style
drawing created in Autocad ® or Autocad LT® into an EIA part program. Certain
guidelines must be observed when creating the CAD drawing to allow the control to load
and understand the file. The optional DXF translation utility is enabled through a
password provided by your control supplier.

Drawing Format
There should be nothing on the cut layer except lines, arcs, circles and text commands.
Do not put dimensions or notes on the same layer as cut data.

Elliptical segments, squares and polylines are not supported. Divide these elements into
short arcs or line segments. You can use the ACAD EXPLODE command to convert
POLYLINES into segments.

The end angles of two arcs from any intersection point cannot be within the same
quadrant.

Text commands determine cut sequence, and determine the path through multi-segment
intersections. Text commands are placed on the drawing with the text feature of your
CAD program. The size of the text is not important. However, the location of the text is
extremely important. Text must be left justified and text commands must be “snapped to
the appropriate intersection or pierce points.

Text commands indicate pierce points and cut direction. Note that the directional
commands should only be used to determine the direction of the next line segment when
more than one exit path exists at an intersection of segments.

Text Commands

1 Indicates the first pierce point (subsequent pierce points follow in numerical order)
+ Indicates a Counter-Clockwise circle

- Indicates a Clockwise circle

Directional Commands
The following commands indicate the next segment’s direction, if it is a line, or the
ending angle, if it is an arc, if the angle is:

R 350°to 10°
RU 0° to 45°
UR 45°to 90°

U 80°to 100°
UL 90°to 135°
LU 135°to 180°
L 170°to 190°
LD 180° to 225°
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DL 225°to 270°
D 260°to 280°
DR 270° to 315°
RD 315° to 360°

Traverses are automatically determined between pierce points and do not need to be
entered on the CAD drawing.

The following example is a basic bolt hole rectangle with the lead-in and lead-out for the

rectangle as part of the top and side line segments. The numbers indicate the order of the
pierces and the “+” sign indicates a counter-clockwise rotation for the circles.

)

If the lead-in and lead-out are created as additional line segments added to the top and
side line segments, additional text is required to indicate which direction the next line
segment should take as part of the part program, as shown in the following diagram:

In this example, the letter “R” has been snapped to the intersection of the four line
segments to indicate that the next line segment after lead-in (pierce 5) would be the
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segment which is located at 350 to 10 degrees and then to the other connected segments
on the square. After the left side (vertical) segment has been cut, no additional text is
required to indicate which line should be cut. The Lead-out segment is the only segment
left to cut because the lead-in and the first segment have already been cut.

Notes:

e There should be nothing on the cut layer except lines, arcs, circles and text /
directional commands.

e Line segments must be connected to complete the cut path.

e If multiple line segments or arcs need to be repeated, each line segment should be
drawn rather than copied and pasted.

e Features for marking are not available.

e No traverse lines are required. All lines in the CAD drawing are assumed to be cut
lines.

e Left kerf is assumed.
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This chapter describes how to connect a CNC to a local area network and some of the issues that can
arise due to that connection. There are many different network configurations, so you may need to
consult a network technician.

Network Operating System

& Note: The Network functions involve operational knowledge of Windows® XP operating system
and should only be performed by qualified personnel.

The Hypertherm Automation CNCs are designed to work with Microsoft domain- or workgroup-based
networks. These instructions assume a domain-based network. If you are connecting to a workgroup,
refer to Attaching to a Workgroup at the end of this chapter.

In each case, the CNC uses the local administrator account on the CNC. Local logon is required
because the system must have administrative rights on the CNC. You can map network connections to a
share on the host network using the user name provided by the network administrator. If the network
mapping is set to be re-established on power-up when it is created, it will automatically be set up when
the CNC is turned on.

Do not create user accounts on the CNC or try to have the CNC log in directly to your network domain.
The new user accounts create performance issues on the CNC. Use the local administrator account and
map your network drive as described in this chapter.

Configuring the Network Interface Card

To include the CNC on the network, you must attach a keyboard and mouse to the CNC so you can
configure the network interface card (NIC).

Notes:

o IfaNIC issetuptouse a DHCP server, but is not connected to a DHCP server, it can cause startup
delays and other problems.
e Only one NIC should be active on the CNC and be connected to the shared LAN.

Before you begin, you need to know:
o  Whether you will be using a DHCP server on the network.

Note: The use of a DHCP server is recommended because it ensures that the TCP/IP settings are
correct.

If you are not using a DHCP Server, what are the TCP/IP network settings?
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IP address:

Subnet mask:

Default gateway:
Preferred DNS server
Alternate DNS server

For more information about configuring TCP/IP settings, see Hardware Considerations.

Will the controller be part of a Windows domain or workgroup?
What is the name of the domain or workgroup?
Has the operator’s user name and password been added to the server?

Connecting the CNC to a Network

To attach the CNC to the network:

1.

Create a user account on your network file server (Windows Server ). You will need to set up:
a. The user name, for example: operator.

b. The password for the new user name, for example: 1234

Attach the keyboard and mouse to the controller, and plug the fiber optic card into the fiber-to-
copper converter box, if the fiber connection is to be used.

Connect the LAN cable to the network connector on the converter box or to the CNC, as
appropriate.

Turn on the power to the CNC.

The CNC will power up and be connected to the network. You will be logged into the CNC as the
administrator. This is not the same as being an administrator on the LAN. At this point the CNC is
attached to the network and has an address but is not logged into the LAN.

Mapping a Connection to a Network Share

Note that the following procedure requires that the PC you are mapping be logged into the LAN

To map to a network share:

1. Press ALT+F4 to return to the Windows desktop.
2. From the Start menu select Windows Explorer.
3. Right-click on My Computer.
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@% My Computer =10] %

Fle Edit WView Favorites Tools Help | #
\_ . =
O Back ~ () - iT ‘ - Search ||{~* Folders ‘ EI' I{"} Folder Sync
Addressl 4 My Computer i I a Go
¥ | _Name 1T Total Size
Folders I ¥pe I | ~
@' Desktop B —_—
=
[+
; “ﬁmﬁeﬁ @ Backup (E) Local Disk 74.5GB
e Locz STsnEE
& DVD Explore
=@ Back Open W Drive (D:) CD Drive
S tech  Search... HTServer' (W:) Metwark Drive 10.0 GB
=% offic Manage
2 proc
E Engt §J Scan for threats...
e m on 'HTServer' (T:) Metwork Drive 9,00 GB
R B = I.-'-\rchives on 'HTServer' (R:) Network Drive 779 GEB
-_ﬁ vaul " pisconnect Network Drive. . '
=% Doc
\J My Netw Delete
Rename
#) Recyde k(C Local Disk 74.5GB
[0 CutChar properties
|2 Parts O
_"“ﬁof'ﬁceztlm on "htserver' (O:) Metwork Drive 773 GB
P
Z® programs on ‘Htserver' (P1) Metwark Drive 95.0 GB
v
| T
|10 objects | 4 My Computer p

4. Select Map Network Drive.
5. Select a letter for the drive from the Drive dropdown list.

Windows can help you connect to &8 shared
network folder end essign & driwve letter to
the connection 3o thet you can eccess the
folder using Mv Computer.

Specify the drive letter for the connection
and the folder that you want to connect to:

Drive:
Folder: I \Hta » | BESwESN. - |

Example: ‘\\server‘\share

F Reconnect et logon

Connect using a different user name.

Sign up for online storage or connect
to & network serwver.

= Back | Finish I Cancel

6. Enter a path to the network share in the Folder field.
7. Select Reconnect at logon.
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8. Click Finish.
You may see a prompt for the user name and password for your network server. If you are in a
domain system, enter it with your user name in the User name field (domain\username).

Ennnect to HTA1 .h__v_pertherm. com

hyperthermiecbourgaine

To access the share from the CNC software, press the Files soft key on the Main screen to map the
drive.

Note: Mapping must be enabled in the Phoenix software on the Special password setup screen.

Disabled - 1o Start Cutling
Enabled - Kerftoo Large
Disabled - Homing Must be Perfo

[Enoren =]

L 0 Ed g vord [ 139
- Deleting Files —
- Mapping Drives

o

12 Station

526



Networking

Use UNC format to perform the mapping.

ShapeLibrary o~ |

4SidedConcaveRect
45idedConvexRect
5SidedPolygon
85ided

9. Click OK.

Connecting the CNC to a Workgroup

The CNC is set up as a member of a workgroup. If you are going to connect the CNC to a workgroup,
the name of the workgroup must be changed to the name of the workgroup on the computer that shares
files with the CNC.

To connect to a workgroup:

1. Connect a keyboard and mouse to the CNC.

2. Press Alt + F4 to return to the Windows desktop.
3. Select Start > Settings > Control Panel.

4. Double-click on the System icon.
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- Control Panel

% Wireless Network Setup Wizard

5. Select the Computer Name tab.

| System Properties
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Click Change.

Enter the name of your CNC in the Computer name field.

In the Member of group box, select Workgroup.

Enter the workgroup name of the computer with which you share files.

©o~N®

You can change the name and the membership of this
computer. Changes may affect access to network resources.

Computer name:
ICNCI

Full computer name:
CNC hypertherm.com

Mare...

— Member of
~ Domain:
|I1;.-|:-ertl'|erm.|:|:-m

* Waorkgroup:
I‘.’I.-'OHKGHOLIP

QK I Cancel

Use the procedure in Mapping a Connection to a Network Share to map to the shared directory on the
PC.

Hardware Considerations

If you are using a Hypertherm Automation CNC with the networking option included, it may be shipped
with a fiber optic network card installed. The operating system is set up to use DHCP to obtain the
required TCP/IP address. This setup allows the CNC to obtain all the necessary network settings
automatically when it is turned on and eliminates the need for a network administrator to keep manual
records of assigned IP addresses and insures that the address, net mask, DNS server, and gateway
addresses are automatically set to be compatible with your network.

If your network does not support DHCP, it will be necessary to go into the network setting screen and
change the TCP/IP settings by hand on the network settings screen to make the CNC compatible with
the network. To make these changes here involve attaching a keyboard and mouse to the CNC and
accessing the Windows XP network setup parameters.
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% Network Connections

=

J File Edit Wiew Favorites Tools  Advanced  Help | L

J@Backv{\_‘)v!ﬂ =" 2 xu’|'

J Address I@, Metwork Connections

",-.}Search ||~ Folders

e
Marne I Tvpe I Skaktus I Device Mame I Phone # or Hosk
LAN or High-Speed Internet
M Local Area Connection 2 LAMN or High-Speed Inter...  Connected, ... Linksys EG103Z2 w2 Instant Gigabit hetwork Adapter
L WMware Netwaork ddapter YMnetl LAM or High-Speed Inter... Connected YMware Virtual Ethernet Adapter For YMetl
A WMware Nebwork Adapter YMnets LAM or High-Speed Inter...  Connected Wiware Wirtual Ethernet Adapter For WMnetd
Wizard
@New Connection ‘Wizard Wizard

4

1. Double-click on any network adapters that are not being used.
The Local Area Connection 2 Status window opens.
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2. Click Disable to prevent Windows from trying to service these unused adapters.

- Local Area Connection 2 Status

General | Support I

2

 Connection
Status: Conhected
Cruration; 00:34:51
Speed; 1.0 Gbps
— Activity
|
Senf =— ‘_‘Fj) = Received
.5
Butes: 3.861.861 I 41,342 3597
Froperties Dizable |
Cloge |
3. Click Close.

Networking

4. After you have disabled all the adapters that are not being used, double-click the network adapter

that is being used.
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- Local Area Connection 2 Status ﬂﬂ

General | Support |

~ Connection
Statug: Connected
Diuration: 00:34:51
Speed: 1.0Gbps
— Activity
i |
Sent —— ..Jj) —— Received
w5, 8
Bytes: 3,861,861 I 41,342 257
Properties Dizable |

Close |

5. Click Properties.

The Connection Properties screen for the adapter you selected displays the features for its network
connection.

- Local Area Connection 2 Properties ﬂﬂ

General | Authertication | Advanced |

Connect using:

|:§ Linkzys EG1032 %2 Instant Gigabit M

Thig connection ugzes the following items:

™I B Q05 Packet Scheduder ;I

¥ MetProbe Packet Driver

RS | ricinet Protocol (TCPAF)
=
4 { e

Install... U piratall | Properties |

r~ Description
Tranzmizzion Contral Protocal/ntemet Pratocal. The default
wide area network protocol that provides communication
across diverse interconnected networks.

[~ Shaw icon in notification area when connected
¥ Natify me when this connection has limited or no connectivity

Ok | Cancel |

6. Select Internet Protocol (TCP/IP).
7. Click Properties.
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Internet Protocol {TCP/IP} Properties ﬂﬂ

General | Alternate Configuration I

You can get IP settings assigned automatically if your netwark supports
thiz zapability. Otherwize, you need to ask your network administrator for
the appropriate [P settings.

& Dbtain an IP address automatically

— Use the fallawing IP address:

|F address: I i ; :
Subtet mask: I : ; :
[efault gateway: I : : :

% Dbtain DMS server address automatically

— Use the following DNS server addieszes:

Prefered NS server I : : :
Alternate DNS server: I . : :

Advanced... |
g I Cancel |

8. To use DHCP, leave the default settings.

If a DHCP server is not available, enter the TCP/IP address information in the IP address, Subnet
mask, and Default gateway fields. Note that you must provide a valid IP address that has not been
used elsewhere in the network.

In addition, enter the appropriate DNS server address information in the Preferred DNS server and
Alternate DNS server fields.

Internet Protocol (TCP/IP) Properties ] _:Iﬁ

General |

‘fou can get [P settings assigned automatically if your network supports
thiz capability. Othenwize, you need to ask your network administrator far
the appropriate [P zettings.

" Obtain an IP address automatically

— 1% Usze the following IP addiess:

IP address: I 152 . 168 . 100 . 46
Subnet mask: I 285 . 285 . 285 0

Defaulk gateway: 192 168 . 100 . 10

" [Obtain OME server address autormatically

— Lse the following DMS server addresses;

Prefered DNS serven I 192 169 . 100, 3
Alternate DMS server: I 192 168 . 100. 4

Sdvanced... |
0K I Cancel |

9. Click OK.
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10. Verify that only one network card is active.
11. Reboot the system.
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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 1/0 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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MicroEdge

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
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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.

Machine Interface

The MicroEDGE shape cutting control is an extremely versatile product offering up to
four configurable axes of motion, configurable 1/0 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.

@) ©
-
S @
o (@)
=3 Ul =@
0-0 0B o000 2o L |@

USB 2.0 & PAELEL ] u -

= [ e (@) 1Y

The rear panel of the control has several cable connectors to connect the control to power,
I/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 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.
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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.

I/O Configuration

The cables that connect the control to the cutting machine are attached to the 1/0
(Input/Output), and the DRIVE/ENCODER connectors. For the purposes of this guide
Single Ended 1/0O 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/0 pinout information may
vary slightly based on the configuration of the selected 1/0 and their locations. Changes
to the 1/0 configuration may be made in the password protected 1/0O screen. All controls
are shipped with the 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.

/O Connector

The 1/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 1/0 scheme, a ground is provided on the 1/O pin. The advantage to
single ended 1/O is that it takes one pin for each point versus two for the double-ended
1/0 scheme, thus increasing the total number of 1/O points available to the user.

1/0 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

Connecting single ended 1/0O 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 o CutSense output
ut on elay i
24 O Relay Bin 4 of from the PAC unit
RIRRTRTRTER, the control : :
o L :
: j To the p— A
A Z cutting ; ;
; device § :
Fin 27 of : : 240 ¢ EEEEEREERERE : Cut Sense
the control COMIMon ¥ common
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Examples of possible circuits

Output
EXTERNAL RELAY PLASMA POWER
o CONTROL_______ ,  (USERSUPPLIED) - SUPPLY
| : é |
! I +24V : :
| +5V +24V | . START :
| i j ! . SIGNAL+ |
I = : ;
I BV | £ ; !
T i
! I ; :
: ! : ;
| I ! i
| ___ i S !

Input

EXTERNAL RELAY OVERTRAVEL
. GonTROL (USER SUPPLED) SWITCH __
] | i :
| ! z :
| +5Y +24V | ; :
| T j» : 110VAC 5 ;
1 N H
HINPUT ; :
! } \#Z— i ; ;
I : ;
' J} ] : :
! ] ; ;
: 1 : AC
| | ..coum
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Single Ended 1/0O Pinout
The Single Ended 1/0O offers 12 outputs which are rated at 24VVDC for up to 1-amp loads
and 12 inputs rated for 24VDC.

Pin I/0 Description

1 Input 1 Torch Up Sense

2 Input 2 Torch Down Sense

3 Input 3 Preheat Sense or X -Overtravel Switch
4 Input 4 Cut Sense

5 Input 5 Tracer on Path or Z Home Switch

6 Input 6 Spare or Y -Overtravel Switch

7 Input 7 Spare

8 Input 8 Spare or Remote Pause

9 Input 9 X Home Switch

10 Input 10 X Overtravel Switch or X +Overtravel Switch
11 Input 11 Y Home Switch

12 Input 12 Y Overtravel Switch or Y +Overtravel Switch
13 N/C No Connection

14 +24 VVDC + 1/0 Power Supply

15 +24 VDC + 1/0O Power Supply

16 N/C No Connection

17 24V Common I/0 Power Supply Common

18 24V Common I/0 Power Supply Common

19 N/C No Connection

20 N/C No Connection

21 Output 1 Torch Up

22 Output 2 Torch Down

23 Output 3 Ignition Control

24 Output 4 Torch Height Disable/Dual Grid Control
25 Output 5 CNC/Tracer

26 Output 6 Marker Enable

27 Output 7 Cut Control

28 Output 8 Spare

29 Output 9 Spare or Low Preheat

30 Output 10 Preheat Control

31 Output 11 Key Press Indicator or Motion Indicator
32 Output 12 Spare or Plasma Select

33 1/0O Shield Chassis Ground

34 +24 VDC +1/0 Power Supply

35 +24 VDC +1/0 Power Supply

36 24V Common  1/O Power Supply Common

37 24V Common  1/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 Rail

2 (Y) Transverse or Rail

3(2) 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)
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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

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 # Designation Description

1 Common Common

2 Input 5 + Nozzle Contact Sense + ( Relay Contact )

3 Input 5 — Nozzle Contact Sense - ( Relay Contact )
4 Output 1 + Nozzle Contact Enable + ( Relay Contact )
5 Output 1 — Nozzle Contact Enable - ( Relay Contact )
6 Analog Input 1 + THC +

7 Analog Input 1 — THC -

8 Output 2 + Hold Ignition ( Relay Contact )

9 Output 2 — Hold Ignition ( Relay Contact )

Ground Stud Shield

Mating Connector
Connector AMP #206708-1
Backshell AMP #206966-1

Sockets (20-24 ga) AMP #66105-3

Cabling: Use Belden # 9504 or equivalent

THC 2

Pin # Designation Description

1 Common Common

2 Input 6 + Nozzle Contact Sense + ( Relay Contact )

3 Input 6 — Nozzle Contact Sense — ( Relay Contact )
4 Output 3 + Nozzle Contact Enable + ( Relay Contact )
5 Output 3 — Nozzle Contact Enable — ( Relay Contact )
6 Analog Input 2 + THC +

7 Analog Input 2 — THC -

8 Output 4 + Hold Ignition ( Relay Contact )

9 Output 4 — Hold Ignition ( Relay Contact )

Ground Stud

Shield
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Mating Connector
Connector AMP #206708-1
Backshell AMP #206966-1

Sockets (20-24 ga) AMP #66105-3

Cabling: Use Belden # 9504 or equivalent

Joystick

Pin # Designation
Input 1

Input 2

Input 3

Input 4
Common
Analog Input 3 +
Analog Input 3 —
Analog Input 4 +

Analog Input 4 —
Ground Stud

OO ~NO O WNH

Description
Joystick UP
Joystick DWN

Joystick LT
Joystick RT
Common

Speed Pot 1
Speed Pot 1
Speed Pot 2

Speed Pot 2
Shield

MicroEdge

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

+24 VVDC Common
+24 VDC

Nozzle Contact Sense
Nozzle Contact Enable
+24 VVDC Common
Analog Out +

Analog Out —

E Ground

ONO O WN B

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)

546



MicroEdge

Mating Connector
Terminal Connections
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/O 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 VVoltage equal to the incoming voltage being read can
be entered at the Password protected Analog 1/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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Overview

The Edge Ti shape cutting control is an
extremely versatile product offering up to
four configurable axes of motion, built-in
Servo Amplifiers and configurable 1/0. 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

The 15” display used in the Edge Ti 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 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.
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Edge Ti

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.

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, 1/0 pinout information may
vary slightly based on the configuration of the selected 1/0 and their locations. Changes
to the 1/0 configuration may be made in the password protected 1/0 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,
I/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.
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Voltage Input: 120Vac uses 8 amp (slow blow) Littlefuse part #313008
Voltage Input: 220Vac uses 5 amp (slow blow) Littlefuse part #313005
Size: ¥4” x 1¥4” 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.

I/O Configuration

The Edge — Ti provides several options for 1/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

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 SW1-2
Dry Contact Off
12Vdc or 24Vdc Sourced on

I/O Interface

The following illustration shows the details of connecting the 1/0 to common circuitry.
All outputs are relay contacts rated at 1 AMP 250VAC maximum

Example Inputs Edge-Ti Internal Circuitry | Example Outputs

Inputs Outputs

External Circuitry External Circuitry

Dry Contact Inputs

DIP Sw 1-C Closed Use External +12V Supply
Dry Contact Inputs & normally Closed Contact

Note: Logic Level Reversal +24V Field com
3900 LED
—— Z 1+
— 12v
SWITCH fommmn — ;9% N RESISTOR
% —X ono
< :

GN DE{er nal l
Normal Sourced Inputs
Normal Sourced Inputs DIP Sw 1-C Open Use External +5V Supply

GND,Easma
Use External +12V Supply Open & normally Open Contact
F A< com +
3900 NC X— X %
A o} 3900 \ — sv
4 —X ono - RESISTOR 4
el R :

7\ =
OPTO ISOLATOR GND_External
= RELAY SPDT OPTO ISOLATOR
GND_External Normal Sourced Inputs
Normal Sourced Inputs DIP Sw 1-C Open Use External 120 Vac

Use External +24V Supply Open & normally open contact
COM
;] 3900 e H] [_x
. @ ] [ ;%\
24y i GND AN
— RELAY
& 7 i RELAY
RELAY SPDT

@Lk

RELAY SPDT

WE

120 Vac

@Lk

GND_External
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L . . :
/'\ 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.

I/0 Pinout

Three inputs and three outputs are provided per connector

Connector 1/0 1-3

Pin#

e
Hocooo\lcnm.bwl\n—\‘

12
13
14
15
16

Signal

OUT1 Common

OUT1 Normally Closed
OUT1 Normally Open
OuUT2 Common

OUT2 Normally Closed
OUT2 Normally Open
OUT3 Common

OUT3 Normally Closed
OUT3 Normally Open
IN1

IN1 Common

IN2

IN2 Common

IN3

IN3 Common

Cable Shield

Connector 1/0 7-9

Pin#

O©CoOoO~NO Ol WN P

10
11
12
limit input)
13
14
limit input)
15
16

Signal
OUT7 Common

OUT7 Normally Closed
OUT?7 Normally Open
OUT8 Common

OUT8 Normally Closed
OUT8 Normally Open
OuUT9 Common

OUT9 Normally Closed
OUT9 Normally Open
IN7

IN7 Common

INS

IN8 Common
IN9

IN9 Common
Cable Shield

Connector 1/0 4-6

Pin# Signal
1 OUT4 Common
2 OUT4 Normally Closed
3 OUT4 Normally Open
4 OUT5 Common
5 OUTS5 Normally Closed
6 OUTS5 Normally Open
7 OUT6 Common
8 OUT6 Normally Closed
9 OUT6 Normally Open

10 IN4

11 IN4 Common

12 IN5

13 INS Common

14 ING

15 IN6 Common

16 Cable Shield

Connector 1/O 10-12
Pin# Signal

1 OUT10 Common
2 OUT10 Normally Closed
3 OUT10 Normally Open
4 OUT11 Common
5 OUT11 Normally Closed
6 OUT11 Normally Open
7 OUT12 Common

8 OUT12 Normally Closed
9 OUT12 Normally Open

10 IN10

11 IN10 Common

12 IN11 (shared w/ lifter Lower

13 IN11 Common

14 IN12 (shared w/ lifter Upper

15 IN12 Common

16 Cable Shield
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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 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 SW1-1 S5wW1.-2
Lifter Limit Switch Enabled On On
Lifter Limit Switch Disabled Off Off

I/O Mating Connector

The 1/0 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 1/0 setup screen is used to define inputs, outputs and their logic state.

Inputs | 1-32 ~ | Logic I 27 Joystick Installed © No & Yes Q) e
Normally [ Input I~ Speed Pot. Installed © No & Yes
Closed - Input1 . .
Closed - Dual Gantry Home Trial Override 0 to [150 %
Open - Program Inhibit Fuel Override [ 0 to [150 %
Closed - Cut/Mark Sense v B :
Clanat tmmn Plasma Override | 70 to [150 %
Input 1 - —|Spare - [Laser Override 0 to |[120 %
Torch Collision Uses = Fast Decel ¢ Fault Ramp Speed Pot. 1 - Installed on | Analog Input 3 = «
Inputs Inverted © No  « Yes |Ana\ng Input Offset 1 | = | 0 volts
Outputs [132  ~ | Logic | 0 PFCVale 1 = | Installed on [None -
NDrmaIry| Quiput | -
Open - Torch Up
Open - Torch Down
Open - Ignition
Open - Torch Height Disable v
Output1 | » 7|T0rch Up =
Drive Enables « Independent ¢ Series
Initial Feedback Delay 0 sec @ o

u oK

2:52.03PM

Machine Speeds Ports 170 fxee
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Note: The input logic for the first twelve 1/0 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.

Front Panel 1/0

Edge TI has dedicated 1/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)

Pin# 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

O©CoOoO~NO UL WN PP

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
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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 SW1-1 S5wW1.-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

Plasma Interface

A plasma interface is provided as standard for Edge TI. 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 +12VvDC

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
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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 Interlock Relay Coil (24VvDC)

2 GND

3 GND

4 +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.

2. 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

Motor Encoder Connections

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.
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HSMNH4

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 Rail

3(2) Dual Gantry, CBH, or THC
4 (W) CBH, or THC
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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 ok~ DN -

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 (6VV @ 30MA max)
10 Hall GND

11 Hall - A

12 Hall - B

13 Hall - C

14 Cable Shield

O©CoOoO~NO O WDN P

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.
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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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Overview

The Voyager III™ PC based CNC control Voyager 1™
for the metal cutting industry utilizes our

proprietary Graphical User Interface (GUI)

and SoftMotion Technology. Voyager IlI
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 unique
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. O00oo 0000

[ @0

_ _ooao
000 O 0000
Touch Screen 000 — DOt

all
The 15” display used in the Voyager Il is a 000 O 000
patented IntelliTouch  Surface = Wave

technology which provides precise drift free
touch accuracy and unsurpassed clarity. Rear View
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

() o

there are no layers, coatings or moving e =

parts. IntelliTouch technology has been Jrg——

tested by the supplier for more than 50 * l .
million touches in one location without

failure. I

THC, Joystick & Speedpots - =

Optional features for Sensor THC, Joystick ’ —

and Speedpots are offered. L L

Note: Use of some devices such as USB r—r——ar— .

memory devices may require loading of a o (> E o @ <

device driver for operation. Many standard

device drivers are located in the C:\CABS or
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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 1/O that is available from many drive
suppliers.

This new interface approach allows VVoyager 111 to offer three styles of machine interface,
increasing system flexibility for wiring and features.

Interface options:

1) The standard configuration of VVoyager 111 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 1/0.

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 1/0.

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 111™ Shape Cutting Control to the cutting table. Each
machine interface will vary slightly based on the cutting table configuration and features.
Additionally, 1/0 pinout information may vary slightly based on the configuration of the
selected 1/0O and their locations. Changes to the 1/0 configuration may be made in the
password protected 1/0O screen. All controls are shipped with the 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. For
more information regarding the 1/0 process definitions, please refer to the Setups section
of this guide.

562



Voyager Il

Setups
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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 1/0. One millisecond is the
default setting for Voyager I11.

Baud Rate
Communication rate for the ring may be selected. 16 Mbaud is the default setting for
Voyager IlI.

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. Low is the default setting for VVoyager Il
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Drive I/O

The user may select to use 1/0 options directly supported on the Drive Amplifier.
Options are None, Overtravel and Home Switches only or All I/0. Note: The Drive 1/O
will populate the general purpose 1/0 (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 Il interface.

RECO I/O at Address 50

This parameter is set to Yes if the Indramat RECO 1/0 module is being used to expand
the total number of 1/0 being used on the standard fiber optic ring. Note: The RECO 1/0
will populate the general purpose 1/0 (both analog and digital) following all drive 1/0.
The default setting for VVoyager 111 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
1/0 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.
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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.

Machine Interface

I/0O Configuration Type “V” ( Positive Logic Single Ended 1/0)

Connecting single ended 1/0O 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 1/0
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 3 L To the Cut Sense 1
Cut Output _5 L > cutting Input —I— %
a device O
477 +24V \Y
24 VVDC
COM.

Examples of possible circuits

Output
EXTERNAL RELAY PLASMA POWER
CONTROL (USER SUPPLIED) SUPPLY

+5Y START
T SIGNAL+

2 T
oK r’b e

Vv
24VDC
+24V Com
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Input
EXTERNAL RELAY OVERTRAVEL
CONTROL (USER SUPPLIED) SWITCH
+24YDC
i i iy
T
24VDC
INPUT ) \{ Ll COM.
[ TL +24VDC
+5Y 24VDC
COM.

Single Ended 1/0O Pinout
The Single Ended 1/O offers up to 48 outputs which are rated at 24VDC for up to 1-amp
loads and 32 inputs rated for 24VVDC as standard

/O 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 VVDC 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 1/0 9-16, 17- 24, 25-32, 33-40, 41-48
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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

Axes Connector Location* Axes Assignment

1 Axis 0 X- Transverse or Rail

2 AXis 1 Y- Transverse or Rail

3 Axis 2 Dual Gantry, CBH, Rotate or THC
4 Axis 3 CBH, Tilt or THC

5 Axis 4 Rotate or THC

6 AXis 5 Tiltor THC

Note: Markings on backdoor machine interface for Axes are zero based.

Drive/ Encoder Pinout

Pin Description
1 Channel A Input
2 Channel B Input
3 Channel Z Input
4 Encoder Power Output (5 VDC supplied as standard )
5 Field Common
6 Servo Output (£ 10V)
7 Drive Enable In ( relay contact)
8 Field Common
9 Channel /A Input
10 Channel /B Input
11 Channel /Z Input
12 Field Common
13 Field Common
14 Servo Output Common
15 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 I/0O means that a single 1/0 assignment is offered at three
locations.

Example: Output 15 could be assigned as the 1/0 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 ( 0-10vVDC)

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 1/0 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 1/0 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~NO P~ WPk
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Mating Connector
8C Phoenix Connector — Phoenix Part # 1803633

Divider PCB - 5C Connector J3 to Plasma Supply / Table
Pin Number Description

Ground ( Chassis Ground )
Electrode ( Plasma DC -)
Work ( Plasma DC +)

NC

Shield ( Nozzle Contact )

SERCOS to Analog Conversion Card

O~ wdNPE

1/0
¥ indicator
ﬂl HU
i > Decimal Read
0o
geou
1rbah 0 «— status Indicator
LIRE O| +— RX'Eiber
O0o|0|3
CHiss O <+— TX Fiber
i3 S=HED,
i 0 > Drive Address
) jjlexe
N Din Switches
s
H i Programming
E| e e
i Lt
T:L] <+—— Power Connector

Axis Enable

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.
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Voyager Il1

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 Axes1and 2: SW1=0,SW2=1
For Axes 3and 4. SW1=0,SW2=3
For Axes5and 6: SW1=0,SW2=5
For Axes 7and 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.

Address Rotary Hex Switches (for I/O 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 =0N, 2 = OFF

Highest Level (>45 meters): 1 =0N, 2=0N

Baud Rate:

Location SW3

16 MBAUD 3 = ON, 4 = ON (Default setting)
8 MBAUD 3 =0N, 4 = OFF

4 MBAUD 3 =0OFF, 4=0N

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=0N
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Reset Button:
SWS5 — Press to reset card

Error Codes:

E1l 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 1/0 SERCOS addresses.
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Mariner
Overview

Mariner ™ offers motion control operation of
up to 12 axes with 1024 1/0O 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 and 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.
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Mariner

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

IIMEW B "E-STOP" SWITCH PIN 11
IIMEEW B "E-STOP” SWITCH PIN 21

|| 22 R

(]
=
(=]
"FIELD" SUPPLIED AC POWER AC LINE NEUTRAL Irraﬂ LT BLY LNE FILTER
100—230 VAC (50—60 Hz) I IS
e ot [l ofols [Jap—8—<une

FIELD™ EMERGENGY STOP CONNECTIONS

SERCOS Motion and 1/0

As noted previously, Motion and I/O are supported via the fiber optic communication
ring of the SERCOS Interface. Digital and Analog I/O are supported.

5

~

4



Mariner

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 I/O 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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