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Software Installation Guide
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Installing FastCAM®

System Requirements

To useFastCAMo, you need as a minimum:

A persona computer with a Pentium |1 266 MHz Processor or higher.
A CD-ROM drive.

10 Megabytes of free Hard Drive space.

64 Megabytes of RAM.

Microsoft Windows 95/98/ME/XP or Windows NT4/2000.

A VGA (800 x 600) resolution graphics card or higher.

Running the FastCAM® Setup Program

The Setup program inddls dl the necessary filesfor FastCAM ° to operate.
Program directories and program lcons are aso created through the Setup

program.

Installation

1. Run Windows 95/98 or NT.

NOTE: Before trying to install FastCAMP , make sure all other Windows
Applications are closed.

=

Insert your FassCAM® CD , into the appropriate drive.

The FasCAM CD should automaticaly run.

Follow the prompts displayed on the screen to get to the FassCAM
Ingalation; and click on the INSTALL button.

W
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4. Read the information on the Welcome screen, and then dlick the NEXT
button.

FastCAM 2000 ]|

[ wiglcome to the FastCak Setup program, This
program will install FaztCakd on vour computer.

[t iz strangly recommended that you exit all Windows programs
before running thiz Setup program.

Click Cancel to quit Setup and then cloze any programs yoLl
have running.  Click Mest to continue with the Setup program.

WARMIMG: Thiz program iz protected by copunght law and
international treaties.

Ilnauthorized reproduction or distnbution of thiz program, or any
portiarn of it, may result in zevere civil and criminal penalties, and
will be progecuted to the maximum extent poszible under law.

Cancel |
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5. Read the License agreement fully, and click YES to accept the agreement and
continue with the ingdlation. If you do not agree with the agreement click
NO, and the ingalation will end.

Software Licenze Agreement i

; Fleaze read the following Licenze Agreement. Press the PAGE DOWH key to see
" the rest of the agreement.

FaSTCaM STANDARD LICENSE AGREEMENT - IMPORTANT - PLEASE READ -
CAREFULLY

CAREFULLY READ ALL THE TERMS AND CONDITIONS OF THIS AGREEMENT.
IMSTALIMG THE DISKE OR DISKS INDICATES YOUR ACCEPTAMCE OF THE TERMS
AMD COMDITIONS SHOWM BELODYW. |FY0U DO NOT AGREE “/ITH THE TERMS

OF THE LICEMSE AGREEMENT, %Ol SHOULD PROMPTLY RETURN THE DISKS,

AMD YOUR MOMEY WILL BE REFUNDED.

Thiz iz a license agreement and not an agreement for zale. FAGAMN

MICROPROCESSOR SYSTEMS PTY. LTD [FR4S] hereby licenszes this software to you

[the "BUYER" ar "LISER"] under the terms and conditiohs stated. FMS grantz wou the

right o use one copy of the enclosed FASTCAM software programs [the "SOFTWARE"]

arn a zingle computer [i.e with a single CRU). BUYER may not network: the SOFTWARE. _Ij

D'o you accept all the terms of the preceding License Agreement? If you choose Mo, Setup
will cloze. To install FaztCAM | pou must accept this agreement.

< Back Yes Mo ‘




Introduction 17

6. You will then be asked to select a Program Folder name for ingtdlation. To
acoept the default name, click the NEXT button. To install FastCAMO under
adifferent folder name, type over the existing name and then click NEXT.

Select Program Folder |

Setup will add program icons to the Program Folder listed below.
Y'ou may bwpe a new folder name, or select one from the existing
Folders list. Click Mext to continue,

Proagram Folders:
FaztCak Products

E zizting Falders:

FaztCUT

FastFRAME

FaztLIME, =
FaztPIFE

FastTRACE.

< Back I Mext » I Cancel |
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Follow the instructions on the screen

Once the ingtalation has been completed, you can then start the applications by
ather:
Accessing the programs viathe START button, Programs, and then
FastCAM 32BIT, or
double-clicking the ICON on the Desktop.

NOTE: Before the FastCAMO programs can
be run you “MUST” attach your FastLOC
DONGLE to your Printer PORT. If a printer is
connected to your PC, attach it to the “LPTI
Printer Port” where the printer is connected now.
You then attach your Printer Cable to the FastLOC
DONGLE.
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Installing FastLOC Dongle

Step 1 : Unplug the printer cable from the printer port in the back of the
computer.

Step 2 : Insert the FastL OC® security dongle into the printer port in the back of
the computer where the printer cable just came from.

I

Step 3 : Plug the printer cable into the back of the FastL OC® security dongle. The
FastLOC® security dongleis now ingdled. If a printer is to be attached to the
Dongle, then it needs to be turned on and On-Line.
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INTRODUCTION TO FastCAM®

FastCAM® is an advanced line drawing sysem tha has been developed
specificdly for NC controlled, two dimensona cutting equipment. The program
ismenu & Icon driven, and easy to use.

The author has developed FastCAMC with the Philosophy of “dead obvious' in
mind. In many of the congructions the computer will know which part of an arc,

or what fillet blend is required, by how the point is sdected. This is in contragt to
most CAD sysdems that play twenty questions to determine the correct
congruction. Because of the "dead obvious' philosophy, the drawing system is
more interactive than interrogative.

Some FastCAMC fedtures that set it apat from other sysems are described
below.

INFINITE LINE CONSTRUCTION

Infinite lines are useful as condruction lines to help locate unknown points, they
can be placed a any angle through any point.

TRIMMING

Lines, and arcs, can be trimmed as required.
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POINT PLACEMENT AT INTERSECTIONS

A point can be placed a the intersection of lines, arcs, circles or any combination
of these entities. A point may aso be placed a the projected intersection of any
two entities.

NON-SEQUENTIAL PART CONSTRUCTION

The FasCAM drawing can be constructed in any order and the program path is
st after part is completed.

LEAD-INS, LEAD-OUTS

Wide vaiety of lead-in, lead-out placements, can be constructed. A lead-in or
lead-out can be placed at any point on the part.

FAIRED LINES, ELLIPSES

FastCAM® will draw truly fared lines and dlipses, through a series of known
points.

BULK DXF & IGES INTERFACE

Bulk 2D-CAD files in a DXF or IGES forma can be read into FastCAMO,
modified and out-put as a DXF or IGESfile or asan NC part file.
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CAD CLEAN & CAD COMPRESS

The CAD Clean function is used to clean up any erroneous and unwanted entities
imported into the FastCAM® system from a CAD file. The CAD Compress
function is used to smooth out and reduce the number of entities in a CAD
drawing imported into FastCAM®,

FastPATH AUTOMATIC PROCESS PATHING

The FastPATH automatic pathing function adlows the user to automaicaly assgn
cutting paths to individua or bulk pats at the click of a mouse button. This
function can dso be used to path an entire nest of parts after they have been
nested as CAM files.

FASTNEST

FastNEST adlows rapid placement of large numbers of parts on a plate. These
parts are looked at as their TRUE shape. After the parts have been placed on the
plate specified, manuad nesting can be used to optimize the plate usage.

MANUAL NESTING

Easy to use, manud nesting features for efficient plate utilizetion, complete with
dynamic Drag & Drop placement of parts and Redl- Time rotation.

MACRO SUB-ROUTINES

FastCAM© supports macro routine programming. This is where repetitive blocks
of code can be written to a macro or sub-program and executed by a macro cal.
All controllers are not able to use macro's.
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INPUTS

Numeric inputs for part congtruction can be in Metric or Imperia feet, INCH or
fraction.

ABOUT THE MANUAL

This manua has been written to provide a reference guide to the FastCAMC one
dep programming System. It is a menu item by menu item description with
examples in the gppropriete places. It is broken down into three main sections,
FastCAM® | FastPLOT and in a separate manud, FastNEST. FastCAMO is the
drawing sectlon of the program while FastPLOT is the verification program and
FastNEST is the neding section. If you have a quegtion on how a function in
FastCAM®C or FastPLOT works, look up the menu item for an explanation.

This manua was written to accommodate the United States cutting market where
INCH messurements are used primarily instead of METRIC. The examples shown
throughout the manuas are based in the Imperid measurement System. Metric
gzes are shown In "( )" dter the Inch sze FastCAM® will accommodate both
inch and metric caculations. The type of units your FastCAM®  software is
currently configured for was determined by the ingdlation of the software.

The primary purpose of this reference manual, is to inform the user of the
functions available in the Fast CAM® and FastPLOT programs. Please refer to the
separate FastNEST manud for more information on this product.
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Conventions used in this Manual

Throughout this manua information thet is important to your
understanding of FassCAM/FastPLOT is highlighted in certain ways. The
items that are emphasised in this way include:

menu items

keys

mouse buttons
SCreen messages
important notes.

Representing menu items

Each menu item is cepitdized a the beginning of the description. The
genegrd formis

2-1-5 LINE MENU INFINITE LINE

The 2 isthe Chapter number, Inthis case it is FastCAM©

The1 isthe Man Menu item Number, InthiscaseLine

The 5 isthe Sub Menu item Number, In this case Infinite Line
Representing keys

When you need to type a specific key, or click a particular button, the
indruction is shown as.

ENTER

This means press the Enter button.
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Representing lists of instructions

Lists of step by step ingtruction have been detailed with the use of
numbered lists. To complete the task you smply follow the indructionsin
sequentia order. For example:

1.  Placethe mouse arrow on the Point Menu option and pressthe
LEFT mouse button.

1.  Pace the highlight bar displayed in the Point Menu on Absolute co-
ords and pressthe LEFT mouse button.

1.  Attheprompt, pressthe ENTER button, on the box.

Representing important notes

A writing symbol is used to draw your atention to important notesin the
text.
For example:

@ Absolute zero is still the point in the middle of the screen where

the X and Y axes cross.
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CHAPTER 1 - GETTING STARTED

This section will give some direction to the beginner trying to
figure out what FastCAM® is designed to accomplish, and how the
system relates to the cutting process.

The firgt concept that must be grasped is the over dl view of the
process of part cutting and where FastCAM fits into that process.
Look a FastCAM as a trandator between the drawing and the
cutting machine. In the FastCAM drawing section, the programmer
will draw the part on the graphic screen, set a cutting path, and
generate a NC file containing Numericad Control (NC) language
code. Once the NC code is generated, parts can either be taken to
the cutting machine or used in the FastPLOT / FastNEST section
of FastCAM. (Depending on your program configuration - refer to
your Software supplier)

FastPLOT dlows for the verification and editing of the parts.
FastNEST dlows for the automatic/interactive nesting of dl parts.
If a nest is condructed, the end result is a file containing the NC
code for the cutting of the nested parts.

For an overview of the FastCAM drawing program, plesse refer to
the Flow chart in Appendix D.

YOUR SECURITY KEY

Your Security key (FastLOC) is your company's software
protection device. Your FastCAM <oftware programs cannot be
accessed without this device being fitted. Your Security key must
be plugged into a Pardld port on the rear of your PC. Mogt
FastCAM systems are supplied with only one pardld port, named
"LPT1"; however the FasLOC may be placed on any paralld port.
If your FastCAM sysem hardware dso included a printer, it is
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necessary to place your Security key into LPT1 and attach your
printer cable to the open side of the key.

@ If a printer is attached to your Security key, the Printer MUST be

on-line to make the key operational.

RUNNING THE FASTCAM DRAWING PROGRAM

1) Double-Click the FastCAM 1con on the Windows Desktop, with

your mouse, OR
FazelH |
LI

2.) Press the Start button, located on the Windows Taskbar; proceed to
the Programs Menu, and then across to the FastCAM Menu, where
you select the FastCAM program lcon.

@ The FastCAM program will need to be installed from the CD ROM
before it can be started. Your first screen should contain a FastCAM
Bitmap image.
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DRAWING PARTS

SCREEN DISPLAY

All of your menu items and lcons will gppear in the top menu bars
on the Monitor. Any prompts to be answered or default values to
be accepted will be displayed in the CENTER of the Monitor, or at
the BOTTOM of the Monitor.

MENU-BAR

The fird three items, LINE, ARC & POINT, are the main drawing
functions and provide the basic means to draw any geometric
object. The following is the FastCAM menu items and a brief
description of each.

Files Used to save or restorefiles.

Line Used to draw lines.

Arc Used to draw arcs.

Point Used for point placement.

Constructs Ellipse, Faired lines and Corners menu.

Erase Removes Entities from the screen.

Blocks Allows groups of entities to be moved, copied,
rotated and arrayed.

View Manipul ates the graphics screen and plotters.

Utility Utility functions.

Text Marking Used to place Text on the graphics screen.

CAD Layers Used to produce layers for DXF output.

Verify Gives dimensiond information about entities.

Trim Trims a portion of an entity.

Program Path Defines the cut process, kerf direction, cut order
and lead-ins/outs.

Control Points Shows the drawing construction points.
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We will be discussing these menu items and more in CHAPTER 2 "FastCAM'.

1-5

USING THE MOUSE

The entire FastCAM system can be accessed through the mouse. There is
no need to use the keyboard except to enter numeric vaues and filenames.

Hold the mouse in the hand which is most comfortable. Grasp the sde of
the mouse with your thumb and ring finger. This dlows your firsg and
second finger to be used on the mouse buttons. The RIGHT key
corresponds to the ESCAPE (REJECT) key on the keyboard, and the
LEFT peforms the same function as the ENTER (ACCEPT) key. Lay the
mouse on a flat surface, preferably a mouse pad. Notice how at this stage
the Mouse has an ARROW as a pointer (depending on your Windows
95/NT preferences).Click on a Menu Item and move the mouse from sde
to Sde. Notice that each Menu Item is opening to display it's contents.

To SELECT an item, move the highlight bar until it rests on one of the
Menu Liging's Items and press the [ LEFT ] mouse button. The screen
will change and the User-Input Box for the chosen selection is displayed.

To REJECT any item chosen, move the mouse away from any on-screen
User-Input Box/Menu and press the [ RIGHT ] mouse button (or press the
CANCEL button, if the option is given). The streen will change and the
previous menu is displayed.

After a Menu Item has been sdected and a screen input is required, the
mouse will appear as a CROSSHAIR, (size and color depending on your
Windows 95/NT preferences) and it is controlled by moving the mouse up,
down, right and left.
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@ LEFT mouse button is ACCEPT or ENTER, RIGHT mouse button is
ESCAPE or REJECT.

1-5-1 MOUSE PRACTICE

Prectice usang the mouse by firs drawing a line between two
defined points and then erase it from the screen.

1.) Place the mouse arrow on the LINE menu option and press the
LEFT mouse button.

Ei You are now in the Line Menu

2.) Place the highlight bar on Line Menu item #4, Two Points, and
press the LEFT mouse button.

Mewxt point
Length and Angle
Two zides

T Wa p |:|i fks

Angle anly

Tan to circle
Tan to 2 circles
Farallel at dist.
at Rt.Angles
Biow

3.) Click the Right mouse button and place the mouse arrow on menu
item#2, Absolute co-ords, and pressthe LEFT mouse button.




Chapter 1 - “Getting Started” 31

@ A User Input box is now displayed in the middle of the screen. The
value of the last X, Y coordinate entered is displayed in the brackets in the
center of the screen. In this case, since no values have been entered, a
default blank value representing <0,0> is displayed.

4.) Press the ENTER button on the input box to accept the
default value of <0, 0>.

@ The first end point of the line is indicated in the middle of the
graphics screen by a RED point. You will notice also that the Menu
heading has changed to the Second point - point menu. and the point
menu is displayed in the center of the screen. The first point will not be
visible due to the User Input box.

5.) The User Input box is re-displayed, enter the vaue of 12 for X,
then hit ENTER on the keyboard, which will move the focus to
the Y vdue Enter the vdue of 0 for Y and press the ENTER
button on the User Input box. A line of 12 inches will be drawvn
horizontaly to the right of the 0,0 point on the graphics screen.

6.) Pressthe CANCEL button.

7.) Move off the menu and dick your Right mouse button.

@ To view the line, simply press the Number 5 key on the KeyPad.

Congratulationsl, you have just drawn your firg line with
FastCAM.



Chapter 1 - “Getting Started” 32

We have demondrated the use of the mouse and the text screen,
we will now cdl up a function requiring the use of the mouse and
the graphics screen.

1) Place the mouse arow on the ERASE menu option and
press the LEFT mouse button

Ei You are now in the Erase menu.

2) Usng the mouse move the highlight bar to sdect menu
item #2, Line, and press the LEFT mouse button.

By
e

Brc

Faint

Teut

Window

Contour

Duplicates anly

CAD Clean

CAD Compress

Entriez and Exits

Last

Fart

@ The mouse crosshair should now be on the graphics screen. Move
the mouse and notice that the crosshair is following your movements.
Practice moving the cursor around the screen until the movements become
comfortable.



1-6

Chapter 1 - “Getting Started” 33

3) Place the cross hairs anywhere on the line we have just
drawn and press the LEFT mouse button.

@ A RED point will appear on the line which indicates where the line
was picked.

4.) Press the RIGHT mouse button and the line will disappesar.

@ A PROMPT now appears in the middle of the screen asking for a
confirmation to permanently erase the line.
Fastcam

You will eliminate 1 entities, Are you sure?

5.) Move the mouse onto the User Input box and click the YES
button.

6.) Click your Right mouse button to exit from the Erase function.

@ The line is now PERMANENTLY erased and your mouse cursor
will return to the arrow.

Congratulationd, you have just Erased your firsd Entity in
FastCAM.

SCREEN ORIENTATION

Now that you have drawn your firg entity, it is time to tak about the

drawing screen.
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is Left
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CARTESIAN CO-ORDINATE SYSTEM

Think of the drawing screen as infinite. There is a point in the
middle of the screen caled ABSOLUTE ZERO. Passng through
that point are the HORIZONTAL X Axis and the VERTICAL Y
Axis.

These two axes condruct a two dimensonad CARTESIAN CO-
ORDINATE sysem.

Moving UP on the veticd Y axis results in a pogtive Y, (+y)
movement where as moving DOWN on the vertical Y axis results
inanegdiveY, (-y) movement.

Smilaly, moving to the RIGHT on the horizontd X axis results

in a podtive X, (+x) movement and moving LEFT on the
horizontal X axisresultsin anegative X, (-x) movement.

y Axis(+) isUp

x AXis (+)
/ isRight

x0,y0

y Axis (-) isDown
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Angle degrees sart a 0° from the pogtive X, (+x) or the right
hand sde of the screen, and increase pogtively in the counter
clockwise direction (CCW) and negative in the clockwise direction

1-6-2 ANGLES in DEGREES
(CW). Look at the following drawings.
90°
............ + = (CCW)
180° o°
270°

-180°

-270°

o°

= ew)

-90°

FastCAM will accept negative angle degrees, EXAMPLE: 270° isthesameas
-90° (negative 90 degrees)

ABSOLUTE Programming

There ae two types of drawing techniques,

INCREMENTAL.

ABSOLUTE and

ABSOLUTE programming uses <0, 0> to reference al x,y co-ordinates on

the drawing.

This amply means tha any co-ordinate point entered is a reaive
movement from the point where the (x) axis line meets the ) axis line or
(xO,y0). Thispaint isreferred to as <0,0>.
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s

(-S00a00) €0,500) ,, ¢500,500)

—X + X
(-500,0) 0,00 (500,00
+ + <000,-500>
¢(—200,—-900> 0,-500>

—-Y

Point placement using ABSOLUTE CO-ORDINATES.

EXERCISE 1:- ABSOLUTE PROGRAMMING

The @m of this exercise is to demondrate the placement of points on the
screen using absolute coordinates.
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1) Place the mouse arrow on the Point Menu option and press the
LEFT mouse button.
@ You are now in the Point Menu
2)) Note the message at the bottom of the screen, this message should
tel you what point type is currently sdected. Click your right mouse button and

place the mouse arow in the Point Menu on Absolute co-ords and press the
LEFT mouse button.

@ In the User Input box in the middle of the screen you will be given a
default blank value which represents <0,0>

3) At the prompt,

Ahsolute position of point, =

Enter | Cancel |

Pressthe ENTER button, on the box.

@ A YELLOW point will be displayed in the center of the screen. NOTE:
This point may not be visible due to the menu in the middle of the screen. This
point is ABSOLUTE ZERO or <0,0>. Now we will set points on the major axes
around absolute zero.

4.) The User input box will be re-displayed, again.

5.) At the prompt,
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TYPE in 10, and hit the ENTER key, and then type in 0, and press the
ENTER button.

Absolute position of point, =Y

10 |

Enter | Cancel |

@ This places a point 10" to the right of Absolute Zero.
6.) On the User input box displayed in the middle of the screen,

TYPE in -10, and hit the ENTER key, and then type in 0, and press the
ENTER button.

@ At the prompt in the User Input box you will be given a default value of
<10,0> from your previous input.

Asulute position of point, =y
10|

Enter Cancel |

Ei This places a point 10" to the Left of Absolute Zero.

7.) On the User input box displayed in the middle of the screen,
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TYPE in 0, and hit the ENTER key, and then type in 10, and press the
ENTER button.

@ At the prompt in the User Input box you will be given a default value of
<-10,0> from your previous input.

Absolute position of point. =
0 |1 0|

Enter | Cancel |

@ This places a point 10" Up from Absolute Zero.

8.) On the User input box displayed in the middle of the screen

TYPE in 0, and hit the ENTER key, and then typein -10, and press the
LEFT mouse button.

@ At the prompt in the User Input box you will be given a default value of
<0,10>

Absolute position of point, =
0 |—1 |

Enter | Cancel |
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@ This places a point 10" Down from Absolute Zero.
9.) Now, move off the menu, and click the RIGHT mouse button.

@ Your Graphics screen should now show the pattern below. If the pattern is
very small and hard to see, simply press the Number 5 key on the KeyPad.

+

Congratulations!, you have just placed five points on the screen
usng Absolute co-ordinate positioning.

@ Before proceeding to the next exercise, it is necessary to clear the screen
by usng the New function found in the Files menu.
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EXERCISE 2:- RESTART

1) Place the mouse arrow on the Files Menu and press the LEFT
mouse button.

2)) Move the highlight bar down to New and press the LEFT mouse
button.

@ At the prompt in the middle of the screen you will be given an Input box:

Fastcam

Thiz will clear all exizting work,. &re pou sure’?

3) Pressthe Y ES button on the User Input box.

@ You have now permanently erased all of the entities on the drawing and
you now have a new drawing screen. Be cautious when using the NEW function. It
will permanently erase all existing work that has not been saved (e "Files' later
in this chapter).
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1-8 INCREMENTAL Programming

Incrementa programming uses any known point on the screen to reference
an (x,y) movement.

This amply means tha any (x,y) co-ordinates can be entered relative to
any known point on the drawing screen. If you choose a point on your
screen the next point can be an (X,y) movement from the chosen point and
does not have to be related to (0,0).

@ Absolute zero is still the point in the middle of the screen where the X and

Y axes cross.

ty

(-500,0) 4+ (0,500)
Reative to this point. Reative to this point.
X « 1 »+X

+
(0,0) (500,0)
\ Relative to this poirt.

-y

Point placement usng INCREMENTAL CO-ORDINATES.



Chapter 1 - “Getting Started” 43

Incrementa  programming uses any known point on the screen for
reference. When Incrementa co-ordinates are selected, FastCAM locks to
the lagt point entered. A prompt then asks if you wish to "Use this podtion
for reference? YES/NO". If this is the required reference point, answer
YES, if it is not then rgect the point by sdecting NO. When the point is
rgected, the mouse cursor is displayed on the screen. Use the mouse to
move the cursor to the new reference point, and sdect that point by
pressng the LEFT mouse button. The program again asks if you wish to
"Use this podtion for reference? YES/NO". If this is the required reference
point, answer YES and then Type in the (X,y) co-ordinates of the next
point you wish to place.
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EXERCISE 3:- INCREMENTAL Co-ordinates

This exercise demondrates placing points on the screen  usng
INCREMENTAL coordinates.

:@ First you must set a reference point at 0,0 to work from.

1) Place the mouse arrow on the Point menu and press the LEFT
mouse button.

Ei You are now in the Point Menu

2) Pace the highlight bar displayed in the Point Menu on Absolute
co-ords and press the LEFT mouse button.

@ At the prompt in the middle of the screen you will be given a default blank
value of <0,0>

3) At the prompt,

Absolute position of point, =

Enter | Cancel |

Pressthe ENTER button.
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@ A YELLOW point will be displayed in the center of the screen. This point
is ABSOLUTE ZERO or <0,0>. Now we will set points Relative fo this point.

4.) The Absolute input box will re-appear, click the CANCEL button.
Move off the point menu and click the Right mouse button. Now place the
mouse arow displayed, in the Point Menu on Incremental co-ord and
press the LEFT mouse button.

Ei At this point a large crosshair will appear on the screen located on the last
point you entered. At the prompt in the middle of the screen you will be asked if
you wish to use this point as your reference point for the next point.

5.) Atthe prompt,

Fastcam

I1ze thiz pozition far reference?

Pressthe YES button.

@ You are then prompted in the middle of the screen to type in the (x,y)

position of the next point.



Chapter 1 - “Getting Started” 46

6.) At the prompt,

= ]|

Incremental position of paint. = from last point—

Enter | Cancel |

Type in 10, and hit the ENTER key, and then type in 0 and press the
ENTER button.

:ﬁ This places a point 10" to the right of the point you chose to measure from.

@ You are then prompted in the middle of the screen to type in the (x,y)
position of the next point.

7.) The User input box for Incremental Co-ordinates will re-appear,
a the prompt, Type in 0, and hit the ENTER key, and then type in
10 and press the ENTER buitton.

]|

Incremental position of paint. &% from last point—

Enter | Cancel |




Chapter 1 - “Getting Started” 47

:i This places a point 10" above the point you chose to measure from and
your screen should now show the pattern below.

8.) The User input box will re-appear again, Select CANCEL.
Move off the point menu and dick the Right mouse button.
Now place the mouse arrow displayed, in the Point Menu on
Incremental co-ord and press the LEFT mouse button.

Eﬁ At this point alarge crosshair pointer will appear on the screen located on

the last point you entered . At the prompt in the middle of the screen you will be
asked if you wish to use this point as your reference point for the next point.

9.) At the prompt,

Fastcam

|1ze thiz position far reference?

Press the button labeled NO.
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@ You are then prompted in the middle of the screen to Indicate the new

reference point you wish to measure from. You will now have the mouse cursor on
the screen.

10.) Move the cursor to the position shown below and press the LEFT
mouse button to indicate this to be the point to reference the next (X.y)
movement from.

The mouse CURSOR does NOT have to be EXACTLY on the point you wish to
choose. You need only to place the pointer within a radius of (1/8") for it to find
the required point.

If you miss the required point, the program will display an information box
soecifying that there was “No point found’. At this point smply dick the left
mouse button and try to sdlect the required point again.

+ =

Select this point.

@ At this point the selected point will turn red in color (indicating that the
point has been selected).
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11.) Atthe prompt,

ncremental position of paint. %Y from last point—

Enter | Cancel |

Type in 0, and hit the ENTER key, and then type in -10 and press the
ENTER button.

@ This places a point 10" below the point you chose to measure from and
your Graphics screen should now show the pattern below.

+ At

This point will now be RED

4=

Eﬁ You will notice that the point we just chose as our reference point to
measure from has now turned RED. Do not be concerned with this as we will
discuss later how to (Refresh the drawing) change it back to a YELLOW point.
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12.) At the prompt,

E'.:._..': |

ncremental position of point. XY from last point—

Enter | Cancel |

Typein-10,0 and pressthe ENTER button.

@ This places a point 10" to the left of the point you chose to measure from
and your screen should now show the pattern below.

+
= +
+ +

Congratulaions!, you have just placed five points on the screen
usng Incremental Co-ordinate positioning.
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19 SETTING POINTS

So far we have used INCREMENTAL and ABSOLUTE CO-ORDS to set
points on the screen. There are dso severa other methods to set points.
Become familiar with the POINT MENU, it aopears in dl other types of
congructions. For example, to draw aline, the end points must be known,
to draw a circle the center point must be known, and to draw an arc the
dart, end and center points must be known. The menu will dways look the
same but the header is changed to fit the type of construction.

Screen position Used to sketch points

Absalute co-ords Places points relative to (0,0)

Incremental co-ords Places points relative to a known point

Length and angle Used when the length and angle are known

Line mi'I'II"I_'iﬂt Places apoint at the center of aline
Contral F'_':"”t Converts a control point to ared point
|”tE’SEF“':'” Places apoint at the intersection of entities
Or entiky

Places a point anywhere on an entity

@ Apart from Absolute and Incremental co-ordinate point placement which
we have just covered, there are two other main methods of point placement which
are CONTROL POINTS and INTERSECTION. For more information on
Screen position, Length and angle, Line midpoint and On entity, see CHAPTER 2.
"FastCAM'
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1-9-1 CONTROL POINTS

CONTROL POINTS ae reference points associated with lines,
arcs, and circles. When one of these entities is drawn on the screen
the appropriate control points are created. A line will have two
control points, one a each endpoint. A circle, five control points,
one a the center, plus one a each quadrant. An arc has a
minimum of three control points, one a the start, center, and end,
plus a quadrant point if the arc includes 90° quadrant points.
Control points are displayed by using the Control pts, menu item
or by pressing the Asterix key on the KeyPad.

Control points are represented on the screen by a red cross. Control
points are created when an entity is drawn on the screen and will be
removed when the entity is erased. The difference between control
points and red points is that red points are created by using the
Point menu and must be removed with the Erase menu, while
control points are created when an entity is created and removed
when the entity is erased. The following exercise demondrates the
difference between the two kinds of points and how to convert a
control point to ared point.

EXERCISE 4: USING CONTROL POINTS

This exercise shows how CONTROL POINTS are created, displayed on
the screen, and converted to ared point.

1.) Draw a line on the screen by accessng the Line menu and follow
the steps shown below to st the first and second endpoint's of the line.

a) Choosethe Line menu option.

b) Choose the TWO points option.

¢) Choose Absolute Co-ords, and specify 0,0.
d) Choose Absolute Co-ords. and specify 10,0.
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€) Hit the CANCEL button.
f) Move off the point menu and dick the right mouse button.
@ You should now have a line 10" long on your screen.
2)) Place the mouse arow on the Control pts menu item and press
sdect Control points form this menu with the LEFT mouse button.
@ You will notice a RED cross or Control point is displayed at the
Endpoints of your line.
3.) Place the mouse arow on the Points menu item and press the
LEFT mouse button.
Ei You are now in the Point menu.

4.) Pace the highlight bar displayed in the Point menu on Control point
and press the LEFT mouse button.

5.) Place the mouse cursor on one of the RED control points displayed on
the end of theline and pressthe LEFT mouse button.

6.) Click the RIGHT mouse button.

@ The point selected turns YELLOW. You have now set a real point at a
control point. When the line is erased the endpoint defined as a real point will
remain on the screen and the endpoint not defined will vanish.
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EXERCISE 5: INTERSECTION

Another way to set a point is by a line or arc intersection. When two
entities cross on the screen, FastCAM recognizes thelr intersection as a
Control point. A red point can be placed a this intersection by using the
Point on a Control point method. If for example the two entities do not
cross but a projection or extenson of these entities would, and the
intersecting point is needed to be found, you can place a Red point where
these entities would mest.

1)

If you have any entities on your drawing screen, clear the screen by

ng the File menu and sdlecting NEW.

:ﬁ You should now have a clear screen.

2)

Draw two lines on the screen by accessng the Line menu and

following the steps shown below to set the first and second endpoint's of
the lines,

a)
b)
c)
d)
€)
f)
9)
h
i)

Sdlect the Two Points option.

Sdlect Absolute Co-ords for point placement.
Input 8,-8 for x.y.

Sdlect Absolute Co-ords for point placement.
Input 3,5 for x,y.

Sdlect Absolute Co-ords for point placement.
Input -8,-8 for x,y.

Sdlect Absolute Co-ords for point placement.
Input -3,5 for x,y.

:ﬁ You should now have two lines on your screen.
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3) Place the mouse arrow on the Point menu item and press the
LEFT mouse button.

4.) Mace the highlight bar diglayed in the Point menu on
Intersection and press the LEFT mouse button.

:i You will now have the mouse crosshair displayed on your screen. Inthe
middle of your screen you are prompted to select the First and Second entity you
wish to find the intersection of.

REMEMBER

If you miss the required point, the program will BEEP & you and place a RED
point on the screen. At this point Smply try to sdlect the required point again.

5. At the prompt Select first entity, place your crosshair on Line 1 as
shown in the sketch below and press the Left button on your mouse.
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@ You are then prompted to Select second entity.

6.) At the prompt Select second entity, place your crosshair on Line 2in
the sketch below and press the Left button on your mouse.

« A ydlow ‘red point” will
+ be placed here at the
intersection of the two

- -

Congratulations  You have just placed a red point a the
intersection of two entities. This can be done for any two entities on the drawing
screen that will, at some point intersect.
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EXERCISE 6: CLEANING up the DRAWING

1) Pace the mouse arrow on the VIEW menu item and press the
LEFT mouse button.

Eﬁ You are now in the View menu.

2)) Hace the highlight bar displayed in the View menu on Repeat and
press the LEFT mouse button.

@ Your screen is REDRAWN and all of the RED points you used to
indicate each line has disappeared. This operation will also CLEAN UP any
graphic display leftovers from previous operations. This can also be done by
simply hitting the ENTER key on the Keypad.

EXERCISE 7: ERASE

1) Pace the mouse arow on the Erase menu item and press the
LEFT mouse button.

5 i You are now in the Erase menu.

2)) Place the highlight bar displayed in the Erase menu on Line and
press the LEFT mouse button.

Eﬁ You will now have the mouse crosshair displayed on your screen.
At the bottom of your screen you are prompted to Indicate the lines to erase by
pointing to them.
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3) At the prompt,
“Indicate point”
Place your crosshair on Line 1 and press the Left button on your mouse.
@ A Red point will appear on the line where you indicated.
4.) At the prompt

“Indicate point”
Pace your crosshair on Line 2 and press the Left button on your mouse

@ A Red point will appear on the line where you indicated.
At this point you have indicated that you wish to erase both of these lines from the
drawing.

5) Pressthe RIGHT mouse button to Erase the Lines.

6.) At the prompt,

Fastcam

ou will eliminate 2 entities, Are pou sure?

Press the YES button.

@ At this point the two lines you indicated to be erased will be
PERMANENTLY removed from your drawing. The YELLOW real point
remains on the screen.
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You will still see the RED points on the screen where you indicated the lines. To
remove these from the screen follow the instructions in EXERCISE 5"Cleaning
up the drawing."

Congratulationss You have jus Erased some entities from the
drawing.

NOTES ON POINT PLACEMENT

1) Absolute zero is adways present on the screen and can be used as a
reference point, evenif thereisnot area point set at O, 0.

2)) Control points are congtruction points and show up as red crosses, red
points show up as yelow crosses. Control points are removed when the entity is
erased. Redl points are removed by using the ERASE MENU.

3) The cursor has a (1/8") window around the cross hairs to make choosing
points easer. If the point is chosen outsde the window the computer will beep a
warning.
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1-10 LINE MENU

The Line menu is second from the left on the Man menu and contains the
fallowing menu items.

Mest point
Length and &ngle
Twia zides

Two points
Angle only

Tan to circle
Tan to 2 circles
Parallel at dist.
at Bt.&ngles
Bo

Bizect Angle

NOTES ABOUT LINE

1) Never use screen posgtion to set the endpoint of a line unless accurecy is
not important.

2) If aline is drawn on the screen, using O, O as a reference point, there does
not need to be a point set a O, 0 to use this point for reference.

3) When usng next point, the line will dways be drawvn from the last line
endpoint no matter what point is used for areference point on the screen.

4. Infinite lines can be trimmed to the required length by usng the TRIM
function.
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1-11 ARC MENU

The Arc menu is third from the Ieft on the Man menu and contains the
fallowing menu items.

Full circle
Ao
Fillet-Blend
Fing

The Arc menu dlows Full cirdes, Arcs, Fllet-blends and Rings to be

drawn.

1-11-1 FULL CIRCLE
To draw a full drde, samply cdl up the cirde function, give the
radius and specify the center of the circle.

1-11-2 ARCS

Arc congdruction in FastCAM fdlsinto the following categories.



Start point End
Start, Cent End
Start End,Radiuz
Cen, Rad.Al o2
C.H.A1 Sweep
Half circle
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1. Three point arc. The start, a point on the arc,
and the endpoint must be known

2. Start, center, endpoint, and direction must be
known

3. Sart, end, radius and direction of arc must be
known

4. Center point, Radius, Angle one or sart angle,
angle two or end angle

5. Center point, radius, angle one of the dart
angle, and sweep.

The sweep angle is the number of degrees from
the sart to the end of the arc. If the Start angle is
45 degrees and the sweep is 180 the end angle is
45 + 180 = 225 degrees.

6. Two points and direction of arc must be known

@ To draw an arc decide what is known about the arc, then follow

the prompts for that selection.
For further information on Arcs, see CHAPTER 2 "FastCAM'.

1-11-3 FILLET BLENDS

A Fllg-blend

is an ac place between two entities to round

cornes and blend the intersection of the entities FastCAM
provides congructions for blends between lines and lines, lines and
arcs, arcs and arcs, and a point and ine. To use Fillet-blend sdect
it from the ARC menu item.
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Using the mouse cursor, choose the two entities to be blended. If
finite lines such as a box is filleed, the pat will be automaticaly

trimmed. If infinite lines or arcs are involved in the fille-blend,

auto-trimming will not occur and the part must be trimmed with the
TRIM function.

@ For further information on Fillet-blend , see CHAPTER 2
"FastCAM'.

SAVING AND RESTORING FILES.

To use the file save function sdect the Fles menu item and move the
highlight bar to SAVE and click the LEFT mouse button.
Y ou will be presented with the Windows Files-Save Dialog box.

Save CAM file

Save i | =4 Cam Fileg
!@ Test.cam

File name:

Save I
Save as lupe: | * CAM ,:l Cancel |
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Save is a very important function and must be used to save dl geometry
created. When a part is drawn on the screen, there is no permanent record
of the pat until a SAVE is peformed. If the part has been drawn on the
screen and not Saved, the drawing can be logt if the power is turned off or
if the computer should happen to lock up. SAVES are quick and easy to
do, it should become part of your programming routine.
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EXERCISE 8: SAVING a DRAWING
1) Draw any lines or points on the screen.
2)) Place the mouse arrow on to the Files menu item and press the

LEFT mouse button. Move the highlight bar to SAVE and click the LEFT
mouse button.

@ You are now in the PART DATA entry screen. We will cover this screen
in CHAPTER 2 "FastCAM'. For now we will just put in a Filename.

3.) Ensure you are on the line headed "Part Name" and type in with
the Keyboard theFlename  TEST

@ The Filename placed in this field will be used for our NC code Filename
for this part.

4. Press the ENTER button at the bottom left of the PART DATA
screen.

@ You are now in the Windows Files-Save Dialog box.

5. Press the Save button on the box.

Congratulations You havejust Saved a FastCAM drawing file.



Chapter 1 - “Getting Started” 66
EXERCISE 9: RESTORING a DRAWING

1) Place the mouse arrow on the Files menu item and press the LEFT
mouse button.

@ You are now in the FILES menu.

2) Pace the highlight bar displayed in the FILES menu on Restore
and press the LEFT mouse button.

@ You are now in the Windows Open-Files Dialog box.

w. Scan file
Look in: i =13 j_I I‘::Fl
L Test.cam

File name: |- caM | | kb [ Teat

Files of type: I _V!

Select | Cancel I

3) Move your mouse over the part name "TEST.CAM" and ether:
- Double Click thefile name, or
- Pressthe Select button.
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@ The part selected is then displayed on your screen.

Congratulations! You havejust Restored a FastCAM drawing file

@ There is also a DXF and IGES (CAD files) interface. To save or restore a
DXF or IGES file follow the same procedures as above, but use the DXF or IGES
save and restore functions.

See CHAPTER 2. "FastCAM' for more information on these functions.

1-13 THE VIEW MENU

The VIEW MENU dlows the manipulation of the view on the graphics
screen and dlows the graphics output to be changed to the plotter or
printer. By using the view menu the operator can zoom in for a close up
view of a section, change the scde of the part, look a a previous view or
dump a copy of the graphics screen to the printer or plotter.

@ For further information see CHAPTER 2 "FastCAM'.
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1-14 THE ERASE MENU

The ERASE MENU is used to remove entire entities from the screen. If
only part of an entity isto be removed the trim function should be used.

The Erase menu is accessed via the Menu bar and contains the following
menu items.

Ay

Line

Ao

Pairt

Teut

Window
Contour
Duplicatesz only
CAD Clean
CAD Compress
Entriez and Exits
Lazt

Part

To use the ERASE MENU place the highlight bar on the type of the entity
to be erased and press the LEFT mouse button. The mouse cursor is
displayed on the screen. Place the cursor on the entity to be removed and
press the LEFT mouse button. A red pick point will appear. Press the
RIGHT mouse button and the entity will be erased. If this is the entity you
wished to remove confirm the operation by answering YES. Erase is a
continuous function. You can choose multiple entities and when the
RIGHT mouse button is pressed they will dl be erased.

For further information sece CHAPTER 2 "FastCAM'.
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TRIMMING ENTITIES

Trimming entities is a very important concept. Many times the eadest way
to creste a part is to drav severd over lgpping entities and trim out the
unused parts.

TRIMMING LINES

To TRIM any entity, the programmer must be able to locate either
acontrol point or ared point to use for atrim point. To TRIM a

line, thetrim function issdected, FastCAM first prompts for the
itemto trim, then the first and second points to be used for

trimming. Indicate the points by placing the mouse cursor on the

point and press the LEFT mouse button. When an INFINITE
LINE is trimmed, the section of the line outside the trim points
is removed. Thisisjust the opposite of trimming FINITE LINES.
When a FINITE LINE is trimmed the portion of the line
between the trim points is removed.

TRIMMING ARCS
To trim an arc, the programmer Indicates the arc to trim by placing
the mouse cursor on the arc and pressng the LEFT mouse button.

Indicate the first and second trim points with the cursor. Using the
cursor, you then point to the portion of the arc to be erased.

For further information see CHAPTER 2 "FastCAM'.

Producing a PROGRAM PATH
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PROGRAM PATH is used to define the type of machine process, cutting,
zinc marking, punch etc., the aut order, direction and kerf. Once dl paths
are defined, a file containing the NC code of the part will be produced.
The name of the file is limited to 256 dphanumeric characters with any
three aphanumeric character extenson. The three character extenson is
not essentiad unless your machine controller requires a specific filename
extenson.

NOTES ON PROGRAM PATHS

1) When setting paths on circles it is necessary to indicate if the circle is to be
cut on the ingde or outsde of the line Ingde cuts are the DROPS or interior cut
outs and should be cut first.

2)) When sdting a program pah on an entity which is not a crcle it is
necessary to force the path in the required direction by moving your Cut direction
Arrow with the mouse.

Smply indicate the entity to be cut firg and set the direction of cut with the cut
direction arrow.

3) LEADINS and LEADOUTS can be placed on the part when requested.
The choices are sraight, quarter circle lead in, quarter circle lead out, hdf circle
lead in, hdf circle lead out, quarter circle lead in and lead out, haf circle leed in
and lead out.

@ If you are cutting with Kerf, you MUST put a Lead-in on your
part.
Lead-ins are not necessary if you are cutting with NO Kerf.
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4.) KERF is the amount of materia destroyed in the cutting process due to the
width of the cutting flame.

@ The general standard for Kerf, is to use LEFT Kerf on all cuts, this is
usually determined by the type of consumables used within your equipment.

5)If a LEFT KERF is used the cut path needs to be defined
COUNTERCLOCKWISE for indde cuts, and CLOCKWISE for outside cuts.
If a RIGHT KERF is indicated the opposite is true, CLOCKWISE for insde
cuts and COUNTERCLOCKWISE for outside cuts.

6.) On some controllers, the Feedrate and the amount of Kerf can be Prest in
the NC program. Please check with your machine supplier for these details.

In other cases only the Kerf direction is set in FastCAM whilst the Feedrate and
Kerf valueis st a the controller by the machine operator.

For further information see CHAPTER 2 "FastCAM'.
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FastCAM® Quick Start
DXF to NC step-by-step guide.

A demondtration of this guide can be downloaded from our website at:
http://Amww.fastcamusa.com/demos/fcquick.exe

This quick start guide will outline the process in which a DXF file can be loaded

into FastCAM and an NC program be produced. The DXF file has been drawn
separately in a CAD program as asingle part. This DXF part is assumed to be a

smple rectangle with adircular holeinddeit.

Eig Line Arc Poink Co

Save
Restare

MHew
DF Restore

DiF Save

1. Load DXFfileinto FesCAM. IGES Restre
a. Fromthe main menu sdect Files [1 DXF Restore. o
b. Inthe DXF Options Window set File Selection t0 Single File. DXF
File units will be inch (assuming the drawing has been drawvn in
inches). CAD Clean and Apply Z Axis Extrusion should be
checked. The ENTER butter can then be pressed.
c. Find the required DXF file then press Select. [ inch |

Trim | Program Path -Cortrol pts

Mext Fath

Delete all paths
Delete last path
Redefine Path
*Dutput NC code
Status

2. Add cutting path to the part.
a Sdect Program Path [ then Next Path from the main menu.
The Part Data form may appear. If thisform does not appear then
this step can be ignored. Information can be entered into the Part
Data formif required. ENTER isthen pressed.
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3. The Operation now needs to be defined. Thisisthe cutting processand is
st from a sub menu that will appear. A typicd cutting operation in this
menu is PLASMA . Select PLASMA from thismenu. If PLASMA is
unavailable select the top most operation.

PLASHA

Oy
SCRIBE-PLASMA
PUMCH-PLASMA
SCRIBE-O:Y

4. Kerf must now be defined. Thethree options are Left, None or Right. The
maost common Kerf setting is Left. With Kerf set to Left al externd (part
perimeter cuts) are made larger and all internd cuts (or drops) are made
smdler. Externa cuts must be made clockwise and interna cuts must be

made counter clockwisewhen using Left Kerf e

Mone
Right

5. A cross har will gppear and theinterna circular hole should be sdlected.
Left dicking anywhere on the circle will add an entry. Theholeisan
internal hole so Inside should be selected rather than Outside from the
menu displayed. The entry can be either at the point selected or at the
nearest quadrant (90 degree steps from zero.) Nearest Quadrant isusudly
abetter choice. Select Nearest Quadrant.

Dutzide Mearest quadrant
Inside Ihdicated point

6. Theentry should be set to Straight from the options displayed. There will
be no exit on this cutout. Straight

Quarker circle
Half circle
QT entryexit
HLC entmexit
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7. Anentry length should now be set. The default entry length offered by
FastCAM is areasonable guess. Setting a specific length is a better option.
For this example ¥ (6mm) can be entered unless this length is not
suitable.

Enter single number
~ Entry length

| 14

Enter | Aot |

8. The next profiling operation can now be set. Thiswill add a cutting path to
the outside or externa contour of the DXF part; in thisexample a
rectangle. The path begins at the beginning of an entity. For arectangledl
entities are sraight lines of which there are 4. The line should be clicked at
its gpproximate midpoint to ensure it is sdlected correctly. To add a
cutting path, select PLASMA from the menu, then Left Kerf. A cross hair
will appear. The left hand line should be sdlected (at its gpproximeate
midpoint) with the cross hair. A ydlow arrow will be displayed indicating
adirection. Thisarrow should point up. If a person were to travel around
this rectangle in the direction of the yellow arrow they would be moving in
a clockwise direction. Move the mouse to change the direction of the
yellow arrow. The left mouse button should now be pressed.

9. AnAdd Entry question will be displayed. Sdecting Yes will dlow the
input of alead-in or entry on this part. The entry type should now be
selected. The best entry type for this part is straight. 1t will add an entry,
effectively lengthening the slected line at its lower |eft hand corner by the
amount required. Asfor the circular hole¥Z (6mm) can be used. Press
enter after typing this vaue to add the entry.
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10. The Relative Entry Angle isnow required. Thisisthe angular direction
the entry should take. Set thisto 0 (zero) which isthe defaullt.

Enter single number
— RBelative Entry angle (+COW)

| 0

Enter | Aot |

11. An Exit can now be st if required. The procedure for adding an exit isthe
same as an entry. For this example select No.

12.  Once both cutting paths have been added the NC code can be generated.
Sdecting Program Path U Output NC Code (from the main menu) does
this.

_Tgm_| Program Path  -Cortral pts Le

ﬂl = Mext Path

Delete all paths
Delete lagt path
Redefine P

*Output MC coe

Statuz

13. A Save didog box will appear and the directory where the NC code isto
be saved to can be set. It isimportant to remember where the NC codeis
placed, as the file generated has to be subsequently sent to the NC
machine. Once the directory has been sdlected afile name can be entered
and the Save button pressed.

14. A beginning rapid can be added if required, by answering Yes to Rapid at
the start. Thisoption will add afirg (non cutting) movement to a part so a
known initid reference point isset. It may aid in cutting out single parts
on the NC machine. For this example answer NO.

Fastcam5

Rapid at the start?
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15. The Generated NC code can now be verified in FastPLOT by answering
Yes t0 Leave FastCAM and Verify part. Thisoperation isrecommended
to ensure that the NC code generated in FastCAM iswhat was expected.

Fastcamb

Leave FastCab and werify part. TEMP.CHC?

16. FastCAM will close and FastPLOT will open displaying the generated NC
code. The program can now be saved to afloppy disk or sent to the
cutting mechine usng aDNC link if available.
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NESTING THEORY AND APPLICATION

INTRODUCTION

The FastCAM suite offers, "True shape Automdic nesting”, which
can be a combinaion of Interactive or "Manud" negting and
Automatic Neding. Neging functions ae avalddle in the
FastNEST package that is sold separately to the FassCAM drawing
program. NC code and DXF or CAM files can be nested in the
professona verson of FastNEST.

FastNEST INTERACTIVE Nesting

This method is a the name implies The program user is
interacting with the nesting process themselves. They have a hands
on role within the program. It is possble to Move, Move and
Rotate, Shuffle, Add, Delete and Array parts around, and on the
plate. This method of neging is the find phase of the part negting
process. The Automatic nesting procedure returns to Interactive
nesting to enable user interaction and Numeric Code output for the
Nest.

FastNEST AUTOMATIC Nesting

This method enables the user to enter a Cutlist of pats to be
nested. A cutlig is a lig of pats of a paticular Grade and
Thickness of materid that must be cut. The user selects the parts to
be nested, enters the required number to be cut and specifies the
Plate sze or shape to be used. The pats are then automaticaly
placed on the plate from Largest to Smdlest. The user may st the
priority of the pat placement, by placing a higher priority to
certan pats. This then by-passes the Largest to smdler part
placement.
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The advantages of this nesting is its ability to recognize the Shape
of the part to be nested.

A triangular part is seen as a triangular part. Discs or rings are seen
as they are. Even pats that have holes in them ae seen as

opportunities for the program to place parts into the unused
materid. Hence this nesting method is very powerful.

Once the plate has been filled, your cutlis is again displayed.
Shown are the number of each part nested and the remaining to be

nested. You can accept the nest as is or optimize it yoursdf by
moving the parts on the plate.

@ For further information on nesting, see the FastNEST Reference
Manudl .



Chapter 1 - “Negting Information” 79

NOTES
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Save

Restore
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DixF Restore
Di=F Save
IGES Restore
IGES Save
HEEL Hestone
LA Hestane
ShuEs [ Eestare
Flot soreen
Scale Plat
Fart Data
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The Files MENU contains menu items for Saving and Restoring FastCAM
geometry files. Thesefiles are automaticaly assgned the file extenson of
(.CAM). Contained in this menu are dso the menu items for the importation of
CAD (DXF) and (IGES) files.
Any filefollowed by (CAM) extenson isaFasCAM geometry file. If thefile
nameis not followed by an extenson, then thefileisaFastPLOT NC Codefile.
If afile has aready been saved and the operator requests to save the file again an
overwrite prompt will gppear. The ability to create Sub Directories (Folders) is
available when saving any filein FasCAM. Refer to your Windows manud for

further detall.

2-1-1

FILES MENU

Save.

The SAVE function is used to save your current drawing asa
FastCAM drawing file. All drawings saved with this function are
automaticaly assgned afile extenson of (CAM).
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2-1-2 FILES MENU Restore

The RESTORE function is used to restore or Open on the screen, a
file that has been previoudy saved with the FassCAM SAVE
function. The Scan File didog box will gppear and display a
preview of the part. When the required CAM fileis found the Enter
Key or “Sdect” button can be pressed. The part will then be loaded
into FastCAM.

Lok in [ c =] & e |'—]

PLATE ZN0_2008. Ca W
RECT 200N Sl CAM

Fils mame:  [FLATE2 CaM J7 e o2 FM i kb [ Teat
Filea of fupes | Ca4 i | Salar —— |
2-1-3 FILES MENU New

The NEW function clears the drawing screen and starts a new part
program. Be sure to save any drawings before using this function.
Once new is selected and you have answered Y ES to the screen
prompt, al of the current drawing islogt if it has not been
previoudy saved.

2-1-4 FILES MENU DXF Restore

The DXF RESTORE function is used to Open or import a DXF file
from a CAD system. Currently FasCAM is compatible with the
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2002 version of AutoCAD®. Splines are accepted up to
AutoCAD® verson 14. Vaiationsin the gpplication of splines
may exigt in various CAD systems and versions. It is recommended
that splines are removed in the native cad system before
importation into FastCAM. The DXF restore function can adso be
used to load DWG files if the option has been enabled. Once the
DXF options form has been completed and enter pressed, the files
of type drop down can be changed to DWG on the DXF filename
form. The DWG file will be handled in the same manner asaDXF.
Y ou have the option of choosing between Single and Bulk
resoration. (Note: BULK DXF Restore is a FastCAM® optional
feature.)

Whether you sdect Single or Bulk, you will need to aso sdect the:
Unit type, ie..Inch, Metric, or User Defined; and

Cad Clean, Yesor No Cad Clean Removes zero length entities,
dimensoning and blocking. This ensures only the required
drawing isloaded.

Apply Z Axis Extrusion Selected or Desdlected. If selected the
loaded DXF file will be folded dong the Z axis, merging entities.
This may be required on some parts drawn in 3D modding
software. Thisfunction isaso used to load splined files. If aDXF
fileis splined this option must be sdlected.

Check for Orphans Selected or Desglected. If selected the loaded
DXF file will be scanned and any short or needless entities will be
deeted. Thisfunction may clean a poorly drawvn DXF file

removing congruction lines and other short or redundant entities.

SINGLE:

Allowsfor the loading of asngle DXF file. A sanglefileis|oaded
by double clicking on it in the “ Scan File’ window or pressng the
“Sdect” button. The fileisthen loaded into FastCAM.
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BULK:

Sdect your files, either one or severd (refer to your Windows
manud, for help on selecting multiple files), and then dick
SELECT. You will then be presented with the Part Data box,
which alows the user to input Materiad Type, Thickness and other
details. An Automatic Overwrite function will then be asked,
followed by the new CAM file location box.

All the DXF fileswill be automaticaly saved as CAM filesand the
last file to be processed will be displayed on the screen.

FILES MENU DXF Save

The DXF SAVE function will save the current geometry as a DXF
fileto be read back into a CAD system.

FILES MENU IGES Restore
The IGES RESTORE function is used to restore or import a

(IGES) file from a CAD system. The process works smilarly to the
DXF Restore.

FILES MENU IGES Save

The IGES SAVE function will save the current geometry as an
(IGES) file to be read back into a CAD system.

FILES MENU HPGL Restore
HPGL (Hewlett Packard Graphics Language)

The HPGL RESTORE function is used to restore or import a
(HPGL) filefrom a CAD system.

Thisformat is most commonly found in graphics packages
such as Corel Draw. The file can be very large and because arcs are

83
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mogt often represented asamyriad of smal lines these files can
cause jerky motion of machinery when converted to NC code.
HPGL files should be CAD-Compressed to reduce the line
numbers and smooth the output. NOTE: HPGL is a FastCAM®
optional feature.

2-1-9 FILES MENU DSTYV Restore
DSTV isthe German Standard for Steal Construction.

The DSTV RESTORE function is used to restore or import a
(DSTV) filefrom aCAD system.

DSTV is much more powerful than the CAD DXF format and can
fully describe the connection (holes) details for sted congtruction
including the materia and section. CAD packages such as Xgted,
StruCAD BoCAD and others have DSTV like output which can be
utilized by FetBEAM® and FastCAM®.

NOTE: DSTV is a FastCAM® optional feature.

2-1-10 FILES MENU StruCAD Restore

StruCAD isthefile type used by the 3-Dimensona CAD system
of the same name.

The StruCAD RESTORE function is used to restore or import a
(StruCAD -2D) filefrom a CAD system. NOTE: StruCAD is a
FastCAM® optional feature.

2-1-11 FILES MENU Plot Screen

The Plot Screen function dlows the user to send agraphica copy
of what appears on the screen to your selected printer/plotter. The
plot will appear at the same Magnification level aswhat appears on
the screen. This may aso be done by pressing the “F8” key.
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FILES MENU Scale Plot

The Scale Plot function alows the user to Plot the Screen, asin
ITEM 2-1-11, but with the option of selecting adesired Scale
factor, eg: 1:1 or 1.5.

FILES MENU Part Data

This function alows the Part Data Screen to be viewed and edited.
The file must be saved after any edit to record the changesto your
data. The information held in this section may appear as comments
in the header section of the NC file (depending on your setup), and
may be required to alocate Feed Rates and Kerf values. (Please
refer to your Software Supplier for further details.)

FILES MENU Exit

Thiswill dlow you to EXIT from the program. If anything is
unsaved it will ask you if you would like to save the CAM File
before exiting.

85
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2-2 LINE MENU

Mest point
Length and Angle
Twin zides

Twin points

Angle anly

T at to circle
Tanto 2 circles
Farallel at dizt.

at Btangles

Box

Bizect Angle

Line drawing with FasCAM will fal into one of two categories. These
are:

1. Lines between points.
2. Infinite lines.

Lines between points are standard constructions and can be accomplished
through one of the methods listed below. Infinite lines are avery

important feature of FassCAM. They can be used as congtruction linesto
reference or define areas on the screen, and then removed when the
condruction is complete. Infinite lines can aso be drawn and trimmed to
the dedired length.



Chapter 2 - “FastCAM”
2-2-1 LINE MENU Next point/Point menu

NEXT POINT is used to set points on the screen in a sequentia
order. An example of sequential order isto draw abox on a piece
of paper without removing your pencil from the pad.

Nonsequentid drawing would be to draw the left Sde, right side,
and top and bottom of a box. FastCAM dlows the next point to be
referenced with the standard Point menu. It isimportant to
remember that the line will dways be drawn from the lagt line
endpoint, no matter how the next point is referenced. Thisisa
common confusion to the beginner. It is aso important to
remember that the center of the initid drawing screen is dways
referenced as (0,0). If Next point is used with ablank screen, the
line will be drawn from the center of the screen to the referenced
next endpoint of the line,

@F or a complete description of the Point menu see point description under
the "POINT MENU" in this chapter.

2-2-2 LINE MENU Length & Angle

To use this function the length and angle of thelineto be
congtructed must be known. When Length & Angle is selected,
the cursor will be locked on the last point entered on the screen. If
adifferent reference point is desired, choose NO to the prompt,
and then check the message displayed on the screen, to seeif that is
the correct point type (either screen position or control point). If it
isnot, smply dick the right mouse button and the Point menu will

be digplayed. Indicate the new reference point by one of the
methods in the Point Menu.

For more information on point placement see Main menu / Point
menu.

After areference point has been determined FastCAM will prompt
to enter the length needed. When the length has been entered,
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choose an angle from the Angle menu now on the screen. For
description of angle menu see Angle menu. The linewill then be
drawn as specified above.

LINE MENU Two sides

Two sides establishes the angle by prompting for an (X,y) co-
ordinate relative to your current position. Draftsmen in many cases
will give an angle of a component by giving the engineer two Sdes
of aRight angle triangle to establish an angle. For example (1,1) is
a45 degree angle and (-1,-1) will establish a 135 degree angle. To
enter alineusing Two sides, the (x,y) co-ordinates of apoint on
the next line must be known. Entering the co-ordinates at the
computer’ s request will draw aline to the next point. In this way,
an angle can be established.

LINE MENU Two points

TWO POINTS s one of the more commonly used functionsin the
line menu. To draw aline using the two point method, the
programmer must have enough information to position two points
on the screen. The end points are found by one of the optionsin the
standard Points menu.

In Two points the menu appears as the First point/Point menu
and the Second point/Point menu. When both points have been
specified, aline will be drawn between them. The points can be of
the same type or they may be different, eg: First Point = Control
Point, Second Point = Absolute Co-ordinates.
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LINE MENU Infinite Line

INFINITE LINES can be created by using the Angle only option.

Select Angle only and set a point using the Point on line/Point
menu. Thisisthe point an infinite line will pass through. The
Angle menu will appear. Sdlect Direct entry. Enter the degree
angleof theinfiniteline. An Infinite line will be drawn on the
graphics screen.

89
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2-2-6 LINE MENU ANGLE MENU

Diirect entry
Two zides
Same az
Relative to

2-2-6-1 ANGLE MENU Direct entry

Allows the operator to enter an angle directly from the
keyboard. Negative angles are accepted.
Sdlect Direct entry and type in the required angle when the
angle prompt appears.

2-2-6-2 ANGLE MENU Two sides

Allows the angle of the line to be specified by entering an
(x,y) co-ordinate. For exampleif the (x,y) co-ordinates of
5,5 are entered, the angle of the line will be 45 degrees.

2-2-6-3 ANGLE MENU Same as

Thisfunction will use the angle of an exigting line. When
the mouse cursor gppears, click onto an existing line and
the angle of that line will be used to condruct the new line.

2-2-6-4 ANGLE MENU Relative to

Allows aline to be congtructed a an angle which isrdative
to an exigting line. When the mouse cursor gppears, click
on to an exiging line and specify the angle of your line
relative to the line selected.
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2-2-7 LINE MENU Tan to circle

Used to connect a Finite or Infinite line tangent to one cirdle. First
indicate the circle or arc to be modified by picking a point close to
the tangent. When choosing apoint it isimportant to be close to the
desired tangent point. If the point istoo far off the tangent, aline
will either be drawn to the wrong point or not drawn &t al. Once
the point isindicated the line will be drawn at the tangent point.

The Tangent circle / Line angle menu will gopear. At thistime
the line angle can be defined by angle only, using the generic

angle menu, or by agiven point on the screen using the Point on
line / Point menu.

2-2-8 LINE MENU Tan to 2 Circles

Tangent to 2 circles allows aline to be drawn tangent, or cross
tangent between two circles. To draw atangent line between two
circles, pick apoint near the tangent point on thefirgt circle by
clicking the left mouse key when the cross hairs are on the desired
point. Pick a point near the tangent of the second circle. A line
tangent to two circdleswill be drawn.

To draw cross tangents, pick atangent point on opposite sides of
the circlesin the same manner as aove. Thelinewill be drawn
between the circles. When the tangents have been drawn you can
use the trim function to remove unwanted parts of the circles.

2-2-9 LINE MENU Parallel at dist

Allowseither an Infinite, Same length or Extended lineto be
drawn pardld to an exigting line a a specified distance away.
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2-2-10 LINE MENU at Rt Angles

This function dlows aline to be drawn at right angles to any point
on aline. Firg apoint on the line must be defined using the POINT
MENU. When the point is defined, an infinite lineisdrawn a
right angles to the chosen entity.

2-2-11 LINE MENU Box

Probably the most important line function. The ability to draw a

box has been incorporated into FastCAM as a quick and easy to
use function. A box can be used to quickly create the outline of any
rectangular part to be drawn. To draw abox, usethe FIRST and
SECOND CORNER POINT MENUS to locate diagonal or cross
corners of the box. The box will be drawn using four separate lines
based on these two co-ordinates.

2-2-12 LINE MENU Bisect Angle

Bisect Angle dlows the user to quickly draw an infiniteline
between two other lines, a hdf of ther included angle.
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ARC MENU
m Start, paint E nd
Full circle | Start, Cent End
A : Start End Fadius
Fillet-Blend Cen Radal a2
Ring C.R.A1.5weep
Half circle
Tangent 3 Lines
ARC MENU Full circle

Full circle dlows an arc of agiven radius to be drawn on the
screen. FastCAM prompts the operator to enter a Radius of the
circle. A diameter will be accepted when the value entered is
followed by theletter "D" or "d". After specifying aradius, locate
the center of the arc by using one of the options on the Circle
center Point menu. (See Point menu for moreinformation on
point location).

ARC MENU ARC

The Specified arcs, Arc menu is displayed when Arc is selected
from the Arc menu. Following is a description of each menu item.

Start, Point, End

To creste athree point arc, astart, middle, and end point
must be known. The points are selected by using the Start,
Middle and End Point Menus that gppear sequentidly
after each point is entered. Enter the point by following the
prompts, and the arcs will be drawn on the screen.
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Start, Cent, End

This function dlows an arc to be drawn when two points on
the arc (Start and End), aong with the center point of the
arc are known. Follow the prompts under the Start, Center
and End Point menus, to enter the points.

Start, End, Radius

Thiswould be the mogt frequently utilized specified arc.
Thisfunction dlows arcs to be drawn when the Radius
aong with the Start and End points of the arc are known.
Follow the prompts to enter the points.

Cen, Rad, A1, A2

To usethis function the Center point, Radius, Start
angle and End angle must be known. Thisadlowsan arc to
be drawn between given or known angles. Follow prompts
to enter the required angles and points.

C, R, Al, Sweep

Tousethisfunction, Center, Radius, Start angle and the
number of Degrees to Sweep the arc must be known.
Sweep refers to the total number of degrees between the
gart and the end of the arc. For example, if the art angle
is45 degrees, and the sweep is 30 degreesin the CCW
direction, the stop angleis 75 degrees. Follow the prompts
to enter the required information.

Half Circle

Use thisfunction to draw ahdf cirde sarting and finishing
on two specified points. For example you may wish to draw
adot with rounded ends. After drawing the two pardld
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linesyou can utilize the haf cirde function to create the
radius ends by clicking onto the end points of the lines.

2-3-2-7 Tangent 3 Lines

Thisfunction will draw an ARC, between 3 different lines.

The Radiusis not needed, smply select the 3 lines and the
Radiusis drawn.

GENERAL NOTES ON ARCS AND CIRCLES

Angles can be entered either positive or negative. Positive angles move
counterclockwise and increase in a counter clockwise direction. Negative
angles move clockwise and increase in a clockwise direction. When
entering a size for an arc or circle the number refers to the radius.
Diameters can be entered, by following the entered number with a "D" or
"d". Remember that the Trim or Edit Entity functions can be used to
remove unwanted parts of circles and arcs.
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2-33 ARC MENU Fillet-Blend

Fillet blends are very often used in part geometry. FassCAM
alowsfor easy congtruction of the following blends. Please see
your Appendix A (Construction Examples) for examples.

Blends between intersecting lines.
Blends between apoint and aline.

Blends between two circles, either indde blends or outsde
blends.

Blends between apoint, and acircle.

The Fillet Blend will first ask you for a Radius of the Blend, and
then ask you to sdect the first entity and then the second entity
needed to blend.

2-3-4 ARC MENU Ring

Ring smply enables the user to draw two(2) concentric circles.
Specified asan ID (Insde diameter) & OD (Outside Diameter), the
ring function is very useful when creating Hanges.
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24 POINT MENU

Screen pozition
Abzolute co-ordz
Incremental co-ords
Length and angle
Line midpaint
Contral point
Interzection

On ettty

Thefollowing is a general description of the POINT MENU. Many of the
drawing functions refer to differently named POINT MENUS, but the
actual menu and the method to create the points are the same. If thereis
any question about how to create a point any place in the system, this
section should be referred to.

@NOTE: When selecting any menu item that requires a point to be chosen,
FastCAM will first select the LAST Point option chosen from the previous
operation. If this point option is incorrect, simply click the right mouse button and
the Point menu will appear for a different selection. When first starting FastCAM
the initial point preset will be for a SCREEN POSITION.

2-4-1 POINT MENU Screen position

SCREEN POSITION alows a point to be placed any where on the
screen. Move the cross hairs until the next point is located and

click the LEFT mouse button to set the point. This method of

Seiting points will probably be used only in sketching due to the
inability to accurately locate the points.
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2-4-2 POINT MENU Absolute Co-ords

Absolute refers to the coordinate system where all measurements
for the part are referenced from a common or absolute zero
position. Absolute zero islocated at the center of the initid

drawing screen when FastCAM is started. When apoint is st
using absolute zero an X, Y vaue from 0, 0 must be known. It is
not necessary to initidize the point to useit for reference, but for
the beginner to make part drawings more easily understood, a point
should be set at absolute zero.

2-4-3 POINT MENU Incremental Co-ords

INCREMENTAL COORDINATES usesthe last point entered on
the screen, or any point selected, to reference the next (X, Y) point.
If thisis the required reference point, accept the point with the
LEFT mouse button. If anew point is desred, push the RIGHT
mouse button, move the cross hairs to anew point, and click the
LEFT mouse button. Click the LEFT button on“YES’ to confirm
the position. Enter the X, Y vauesto reach the next point.

2-4-4 POINT MENU Length And Angle

LENGTH AND ANGLE can be usad if the distance and the angle
to the next point is known. The first prompt is for the length to the
next point to be set. After indicating the distance the ANGLE
MENU appears.

2-4-5 POINT MENU Midpoint

The MIDPOINT function locates the center point of a Finite line.
Jugt dick on aline and the mid-point will appear on the screen asa
yellow cross.
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POINT MENU Control Point

Any exigting control point can be used to locate ared point.
Control points are represented on the screen asred crosses. They
are the reference points used to construct arc centers, arc
endpoints, and line endpoints for the entities on the screen. Any
control point can be converted to ared point by using the Point
Menu - Control Point option.

POINT MENU Intersection

The INTERSECTION function dlows apoint to be set at any
intersection of any two entities. To intersect two entities first select
the intersection function and place the mouse cursor on one entity
and press the left mouse button. Repest for the other entity to be
intersected and a point will be placed at the intersection. When
cregting an intersection between an entity, be certain that a point

ON thearc or line to be intersected is picked and NOT an adjoining

arcorline.
An intersection point may aso be found even if the two entities do
not cross but a projection extension of these entities would.

POINT MENU On Entity

The ON ENTITY function dlowsyou to place ared point on any
entity in any pogtion. Thisfunction isNOT to be usad if the point
isto be placed in an exact position on your drawing.
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CONSTRUCTS MENU

Ellipze

Faired line
Cormers

[(ffzet Contour
Lire Match
Inzert Gap
Simple Eridge
wercut Bridge
Faired Spiral
Contour Points
k.erff Compenzate
Slat

CONSTRUCTS MENU Ellipse.

To creste atrue Ellipse, enter the two magor axis points. (points on

the Ellipse with the greatest distance). FastCAM will prompt for

the minor or smaler axis diameter. Once the axis has been entered

the MINIMUM DEVIATION IN FAIRED CURVE or the

tolerance of the Ellipseis s&t. The default is to .040" (1.1mm.) The
smdler the tolerance the more accurate the Ellipse. Thisis
accomplished by usng more arcs to congtruct the Ellipse. The

Ellipse will be drawn and the operator is asked if it is satisfactory.
(Note: if control points are displayed the arc centers used to create
the Ellipse can be seen on the screen).

CONSTRUCTS MENU Faired Line.

Curves can be created with atruly FAIRED LINE, or aline
passing through the given points. Thisis an advantage which
FastCAM has over CAD systems which use splined curves, where
the lines pass close to the indicated points.
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To create a FAIRED LINE: Identify the points on the screen to be
used in the congtruction of the line. When the last point is picked,
push the RIGHT mouse key or the ESC key on the keyboard.
Specify if you wish to close the faired line back to the sarting

point with either a'Yes or No response and findly specify the
minimum deviation, or tolerance, dlowed for the Arc Fairing
process. Press the LEFT mouse key and the FAIRED LINE will be
drawn. Reect if not satisfactory.

CONSTRUCTS MENU CORNERS MENU

Fillet

Charnfer

Arc Charnfer
Outzide Sharp
Outzide Loop
Match Corner

The corners menu is provided to smplify commonly used corner
condructions. Theseincludefillet, chamfer, arc chamfer, sharp
corner, loops and notched corners. To use any of the congtructions
select Corners from within the Constructs menu, and select the
function. Once the function is accessed specify the distance from
the corner and the mouse cursor is then displayed on the screen,
simply choose the two lines which form the corner, and the corner
will be modified with the excess lines trimmed.

CORNERS MENU Fillet

FILLET: Convex curves used on corners to smooth and
distribute stress. The cornersfillet function can be used
only on straight line intersections. If afillet isto be placed
between alineand an arc, or two arcs, the Fillet-Blend
function found under ARC MENU should be used.
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2-5-3-2 CORNERS MENU Chamfer

CHAMFER: Used to place angled corners on abox, or an
gppropriate angle corner on any line intersection. The
chamfer angle is cdculated by specifying the two distances
aong intersecting lines you wish to chamfer. The corner is
then trimmed and the chamfered line is added.

2-5-3-3 CORNERS MENU Arc Chamfer

ARC CHAMFER: Used to place the center of an arc at the
intersection of the linesindicated. The resulting corner will
resemble a round notch with al excesslines trimmed.

Useful in providing weld clearance.

2-5-34 CORNERS MENU SharpCorners

SHARP CORNERS: Extends the linesindicated past the
intersection by the entered distance as well asinsarting a
line between the new line end points. Sharp corners are
commonly used for plasma cutting turnarounds to prevent
rounding of the corner by the cutting arc.

2-5-3-5 CORNERS MENU Loop

LOOP: Extends the two linesindicated past their
intersection by the corner distance entered, then placesa
loop or arc with the radius of the corner distance on the
ends of the lines. This congruction is commonly used in
plasma cutting turn around to produce square corners and
aso isthe corner of choicefor VBA (Variable Bevel
Angle) plasma cutting.

2-5-3-6 CORNERS MENU Notch Corner

NOTCH CORNER: Used to place Right angled notched
corners on abox, or an appropriate 90 Deg angled corner
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on any lineintersection. The notch size is specified by the
input of two distances dong intersecting lines you wish to
notch. The corner is then trimmed and the notched corner is
added.

CONSTRUCTS MENU Offset Contour.

The OFFSET CONTOUR function is used to offset the inside or
outside contours of any part, a pre determined amount. This
function is particularly useful when a part isto be cut without any
kerf, or when the part is required to be oversized for machining.

CONSTRUCTS MENU Line Notch

The LINE NOTCH function is used to create a Convex or Concave
rectangular notch on any line. Y ou must specify the Center Point,
Width and Depth of the notch to be created. After specifying the
location and size you click the mouse cursor on the sde of the line
you wish the notch to be formed.

CONSTRUCTS MENU Insert Gap

The INSERT GAP function is used to insert agap or bresk in any
Line or Arc. Thisfunction is useful in removing a pecified length
out of aLineor Arc at specific locations before Array or Block
insertions. Stitch cutting can be created with this function if you
first assign your cutter paths and then insert gaps of the required
dtitch length a the locations desired.

CONSTRUCTS MENU Bridging

The BRIDGE function is used to create either Smple or OverCut
Bridges between parts for continuous cutting. Bridges between
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parts reduce the amount of pierces required to cut a group of parts
or anest; which results in reduced cutting time and consumable
costs.

After sdlecting the desired Bridge method, you will be asked to
choose between the following types of selection processes:

Select entities
Draw line

The Select Entities method alows you to just choose two entities
a atime Bascdly bridging two parts together a atime.

The Draw Line option dlows you to draw aline across multiple
parts and complete the bridging between those parts in one pass.

A Simple bridge is created when a Postive dimenson isinput. By
clicking onto a location on the two parts to be bridged with the
mouse cursor, pardld lines are automaticaly inserted and the parts
are trimmed between the bridge. Thistype of bridge is ussful if you
do not want your nested parts to be separated from your plate
skeleton.

An Overcut bridge is created when a Postive dimension isinput.
By clicking onto alocation on the two parts to be bridged with the
mouse cursor, pardld lines are automaticaly inserted and the parts
are automaticaly edited between the bridge to enable continuous
cutting.. Thistype of bridge is ussful in diminating a separate
pierce for each part to be cut in the nest. If an Overcut bridgeis
used your parts are completely separated from the plate skeleton
and can be removed.

CONSTRUCTS MENU Faired Spiral

Faired spird isauseful utility designed to develop Involute
Curves. It was developed specificdly to alow a FatCAM
customer to ped aroll of rubber with awaterjet, turning the roll
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into aflat rectangular sheet. The concept of the faired spird istha
you have

1. acentrefor ever increasing radius, usualy 0,0

2. afixed distance between turns being the desired thickness of the
find sheet

3. afind diameter, the diameter of theroll at the Sart.

The firgt few mm may have to be trimmed to produce a rectangular
sheet of congtant thickness.

CONSTRUCTS MENU Contour Points

Contour Pointsis a useful tool when required to establish
construction points which are equaly spaced dong a contour;
typicaly acurve. The user will be asked for a tarting point
(contral paint), from where the array of points will begin. If the
contour is closed then adirectiona arrow will appear so you can
sgnify the direction of the points. The spacing will then be
required and findly the number of points.

Thisfunction is particularly useful in Shipbuilding, wherethereisa

need to determine equally spaced points around the outside of a
frame.

CONSTRUCTS MENU Kerf Compensate
The Kerf Compensate function will adjust the loaded CAM or
DXF geometry file by the amount of Kerf entered. The Kerf

entered is the cutter radius. If apart is Kerf compensated with this
function, then no Kerf needs to be added when outputting NC code.

CONSTRUCTS MENU Slot

The Slot option will draw arectangular dot with optiona radiused
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corners in the position indicated. To use the function first enter a
center pogition then enter the overdl width and height of the dot
required. A corner radiusis then required. This can be set to zero if
arectangular dot isrequired. The angle at which thedot isto be
drawn on is now required. The default is zero degrees. If theradius
entered is hdf the height of the dot, afrog mouth shape will be
produced.
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ERASE MENU

Ay

Line

Ao

Faint

Text

Wfindow
Contour
Duplicates only
CAD Clean
CAD Compress
Entriez and Exitz
Last

Fart

Flate Data
NDO

REDO

By Layer

Items 1 to 5

To ERASE an entity, first choose the type of entity to ERASE,

from the menu items; ANY, LINE, ARC, POINT or TEXT. Pick

theitems ether individualy or multiple by placing the mouse
cursor on the entity and pressing the left mouse button. The

sdected entities will be highlighted. When dl items have been
picked, pressthe right mouse button, and the entitieswill be

erased off the screen. To make the erasures permanent, select YES

at the Prompt:
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Fastcam

You will eliminate 2 entities. Are you sure?

ERASE MENU Window

WINDOW dlows abox to be placed around al objectsto be
erased. Thetype of entitiesto be erased must be specified, (ALL,
LINES, ARCS, POINTS or TEXT). Only entities which fall
entirely within the window will be erased. After defining the
window press the RIGHT mouse button and the objects will be
ERASED. If the erasure is correct, select Y ES; otherwise regject by
sdecting NO. Thisfunction will not ERASE Infinite Lines since
they do not fal entirdy within the window.

ERASE MENU Contour

The ERASE CONTOUR function is used to erase a number of
connected Lines and Arcs. This function is useful for diminating a
complete part or any contour on the drawing screen. Click on to
any Line or Arc in the contour and the entities are erased. You are
then prompted if you are sure. If the erasureis correct, sedlect YES,
otherwise rgect by selecting NO

ERASE MENU Duplicates only

The ERASE DUPLICATESONLY function is used to erase any
duplicate entities on the drawing. These duplicate entities may
have been created by drawing aLine, Arc or Point over the top of
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an exiging entity. Another possible cause for duplicates iswhen a
fileisimported from a CAD program. CAD files are notorious for
their duplicate entity crestion.

These entities are erased to diminate any possibility in producing
double cutting of a Line or Arc in the Pathing process.

2-6-5 ERASE MENU CAD Clean

The CAD CLEAN function is used to clean up any imported CAD
files, or indeed your own FatCAM drawings. This function will
remove any unwanted Blocking, Dimensioning and Zero Length
lines created by the CAD system. A *Check for Orphans’ YES/INO
message box will appear. Answering Y es will scan the loaded
drawing for “Lost” or orphan ertities. These are entitiesthat do
not make up any part of thedrawing . An example would be a
short line outside the defining perimeter of a part, or short entities
on the perimeter that are obvioudy left over congtruction lines.

The check for orphans command while thorough is not atotal
solution; too much or too little of a drawing could be removed.

2-6-6 ERASE MENU CAD Compress

The CAD COMPRESS function is used to Compress or reduce the
number of entities within an Imported drawing from a CAD

system. Cad systems are notorious for creating parts that are
comprised of hundreds of smdl Linesor Arcs. Thisis particularly
evident in letters created in Sign making packages. Each entity on
your drawing produces a separate Block or Line of Numeric Code
when the NC code is generated. A large number of small
movements can result in avery large NC file for ardativdy smple
drawing, and the cut quality will be affected.

The operation of this function begins by making a Backup copy of
your file inyour current directory. Y ou are then prompted for the
maximum line length to round and the maximum shape divergence
you will dlow from the origind. Y ou are dso prompted if you
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wish to compress Arcs which requires a 'Y es or No response. the
function will then attempt to compress your drawing using the
guiddines you have just set.

If no compression was possible you are returned to the origina
drawing and a message is displayed on the screen informing you
that no compression of your file was performed. If the file was
compressed you are informed of the amount of compression
obtained and you are then prompted if you wish to compare the
new drawing againg the origina. Thisis recommended as you may
have deleted some important entities on your part thet were
eliminated due to the parameters you set. Depending upon the
result, you can then select Yes, No or Retry from the Satisfactory
menu.

ERASE MENU Entries & Exits

The ERASE ENTRIES & EXITSfunctionisused to diminae dl
Automatic Entry and Exit or Lead-in and Lead-out entities on your
parts. Thisfunction is most useful after you have Converted an
existing NC Code program back to a CAM file and you wish to
reassgn anew cutter path. Y ou are aso prompted if you wish to
remove the Cutting layers or Tool Peths a the same time.

An important use for thisfunction isif you have nested dl of your
parts onto a plate and generated your NC code for the nest. At this
time you may wish to convert your Nest Code back to a CAM file,
Erase your Entries and Exits and then FastPATH your entire nest.
This procedure is effective in maintaining your entries at a specific
location on dl of your parts.

ERASE MENU Last

The ERASE LAST function will diminate the last entity added to
the screen. Y ou can effectively erase your entire drawing one entity
a atime by repeeting this function athough thisis not the
recommended method. Be sure to follow the screen prompts to
confirm the erasure of the last entity.
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ERASE MENU Part

The ERASE Part function will dlow you to diminate an entire part
at once, taking into congderation, dl interna cutouts contained
ingde a Part.

ERASE MENU Plate Data

Erase Plate Data will only work when a completed CAM file of a
Nest is opened within FassCAM. When thisis done the Plate
outline will appear around the outside of the parts. To erase this
outline, and any associated data select Erase Plate Data, and it will
be stripped.

Most useful when you need to bresk anest back into individua
parts, via EXPLODE.

ERASE MENU Undo

If a mistake has been made, this option undoes the last operation.
The last 20 steps can be undone.

ERASE MENU Redo

Redoes the last undo step. The last 20 undo steps can be reversed.

ERASE MENU By Layer

If any entities are on apecific CAD layer, usng this option will
delete only those entities on the selected layer. This option can be
used to quickly delete only congtruction lines, drawn on a separate
layer, from the drawing.
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2-7 BLOCK MENU

Blocks

Drefing

Digplay

Femove blocking
bove

Copy

2pt Copy

Fotate

Feflect

E spand

Fect, Aray

Circ. Array

Wdrite Block
FRead Block
Delete Block
Eutract Part
Explode Drawing

INTRODUCTION to BLOCKING

BLOCKING is a specidized group of functions designed to alow the
programmer to define agroup or block of entitiesand MOVE, COPY,
ROTATE, REFLECT (mirror) or ARRAY the block.

Specific uses for BLOCKING as mentioned above include moving,
rotating or copying objects. Another common use s cregting a part that has
symmetry or making a sprocket or any part with a repeeting pattern. First
draw the patternto repeat, defineit asablock, and array the pattern the
required number of repetitions.

Another vauable feature of the BLOCKS menu is the ability to store
commonly used geometry for future use. The READ BLOCK and WRITE
BLOCK functionsdlow for alibrary of constructions or parts to be stored.
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The EXTRACT PART function can be utilized to separate partsto
individua CAM files. For example, you may have anumber of parts
drawn on your screen or acomplete nest of parts that you have created
from converting aNest to a CAM file. The extract part function can then
be used to separate these parts into individua CAM files.

An important Sde note to this function isits ability to use internd text for
the CAM filename. If for example you have the Part name in text enclosed
within the part boundary, the extract part function will utilize this name for
the CAM filename.

2-7-1 BLOCK MENU Define
2-7-1-1 BLOCK SELECT MENU All

Before any of the BLOCKING functions can be used, an
object must first be defined. Defining an object tdls the
computer what entities to include in a specified block. The
define [ dl function permitsthe user to sdlect individud
entites of any type. Once dl entities have been sdected, the
right mouse button finalizes the selection. A block origin
needs to then be defined.

@ If an entity is defined in one block, it can not be part of another block
definition. FastCAM will give a prompt telling the operator that part of the
current block is defined in a previous BLOCK.

2-7-1-1 BLOCK SELECT MENU Lines

The DEFINE LINES function is used to block only Lines.
A block origin isthen requested.

@ Infinite Lines cannot be defined as part of a block.
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BLOCK SELECT MENU Arcs

The DEFINE ARCS function is used to block only Arcs. A
block origin is then requested.

BLOCK SELECT MENU Points

The DEFINE POINTS function is used to block only Red
Points. A block origin is then requested.

BLOCK SELECT MENU Text

The DEFINE TEXT function is used to block only Text
Origin Points. A block origin is then requested.

BLOCK SELECT MENU Contour

The DEFINE CONTOUR function is used differently from
the above definition procedures. A Contour is defined by
clicking onto any entity within the contour and pressing the
Left mouse button. The function will then block all entities
connected aong the contour. A block origin isthen
requested.

BLOCK SELECT MENU Parts

The DEFINE PART function is used in the same manner as
the Define Contour function. A Part is defined by clicking
onto any entity within the contour and pressing the L eft
mouse button. The function will then block al entities
connected aong the contour and any geometry contained
within the contour. If the Part name is contained within the
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contour in Text form, the part name will be used to name
the Block. A block origin is then requested.

BLOCK SELECT MENU Window

Thismenu item contains a sub menu of the items described above
(All, Lines, Arcs, Points, Text, Character). Using the window, the
selected entites will be added to the defined block. The window
must fully enclose the entites required.

BLOCK SELECT MENU Character

To add your own “Font” character to the fonts.cam file this block
optionisused. It dlowsfor the addition of specia Text Marking
characters that can be marked onto a part with the use of
FastCAM’s Text Marker option and a suitable marking device (Air
Scribe or Plasma Marker for example.) The charactersare drawn in
FastCAM and labeled with asingle character (A, B, C ... etc) after
defined using this Character function.

BLOCK MENU Display

Use DISPLAY to seethe BLOCKS and their numbers. Make sure
al BLOCKS are present on the viewing screen by sdlecting
AUTOSCALE inthe PLOT MENU. Select DISPLAY . Any
entities which have been BLOCKED will change color and be
referenced with the BLOCK number.

BLOCK MENU Remove Blocking

Used to remove BLOCKING, either by individud BLOCK
number, or by removing al BLOCKING at once. Select
REMOVE BLOCKING and follow the prompts.
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2-7-5 BLOCK MENU Move

MOVE dlowsthe BLOCK to be moved to any place aPOINT can
be s, by using the POINT MENU presented in this function.

Select MOVE. Indicate the BLOCK to be moved (if more than one
block is defined) by placing the highlight bar on the number and
pressing the LEFT mouse button. If no numbers are displayed,

then you have only one Block defined. A BLOCK MUST BE
DEFINED BEFORE IT CAN BE MOVED. When moving a
BLOCK, the BLOCK origin will be moved to the POINT defined
by using the POINT MENU presented in this function. You are
findly asked to confirm the move. Answer YES or NO.

2-7-6 BLOCK MENU Copy

COPY dlows replicas of the object to be drawn on the screen.
Select COPY . Indicate the BLOCK to be copied. Use the POINT
MENU to define a POINT where the BLOCK origin will be
copied. Accept or regect the copied object. This function will repeat
till cancdled dlowing for the multiple copying of blocks.

2-7-7 BLOCK MENU 2 Point Copy

TWO POINT COPY isused to COPY and ROTATE aBLOCK at
the sametime. To use TWO POINT COPY, the BLOCK must first
be defined by using DEFINE under the BLOCK MENU and an
origin must be given. When TWO POINT COPY iscdled up the
first prompt asksto define adirection. Using the POINT MENU,

set aPOINT on the screen to establish the old direction. It is not
important wherethe POINT isset, but it isimportant to remember
where the POINT islocated. Next FastCAM asks for anew origin.
The new origin isthe point the old origin will be moved to when

the block is copied. Establish the new origin by using the POINT
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MENU displayed by FassCAM. The next prompt is to establish the
new direction by using the POINT MENU now on the screen. The
old direction point will be oriented so it matches the new direction
point. The BLOCK is copied by aigning the old origin point to the
new origin, this establishes the location where the BLOCK will be
copied. The old direction point is aligned to the new direction point
to establish the new direction.

BLOCK MENU Rotate

ROTATE alows adefined block to be rotated around a POINT
defined by using the POINT MENU displayed in this function.
DEFINE A BLOCK. Select ROTATE. Choose the BLOCK to be
ROTATED.(If more than one block exists) Define the center of
rotation by using the rotation center POINT MENU. Enter the
angle of rotation. The object will be rotated as specified above. If
satisfactory, accept the rotation.

BLOCK MENU Reflect

REFLECT is used to make Mirror images, right, left, or when
half of the part can be drawn and mirrored to complete the part.
The part or entities to be mirrored must first of al be Blocked and
aBlock origin assigned.

BLOCK MENU Expand

EXPAND is used to either increase or decrease the Sze of the part
by agiven factor. The vadue is a percentage of the origina size. If 2
isentered, theresulting block will betwice aslarge. If .5 is entered
the block will be reduced by haf. If asmal expanson is required
you may be wiseto utilize the OFFSET CONTOUR function in the
CONSTRUCTS MENU.
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:ﬁ If a very large expansion is used on a BLOCK which contains arcs, it may
not work correctly. As the part is expanded and the rounding errors for figuring
arcs and circles increase, endpoint errors or a gap between arcs may occur.

2-7-11 BLOCK MENU Rect Array

RECTANGULAR ARRAY is used to copy arepeating patternin
either an X, orY, direction. Draw an object to be repeated. Define
the object asaBLOCK. Sdect RECT. ARRAY. Array type must
be defined. The next screen asksfor an X, Y distance and you can
then sdlect the point position for the array placement, by “right
clicking” and selecting a point type from the POINT MENU. Do

you remember where the block origin is set? It is important. Set a
POINT, using thisPOINT MENU at the position you wish to have
the block origin of the next part to sart. Thisisthe offset for the

aray. Enter the totd number of repeats, including the origind.

2-7-12 BLOCK MENU Circ Array

CIRCULAR ARRAY isused for repeating a pattern in acircular
form. An example of usng CIRCULAR ARRAY isto draw one
tooth of a sprocket and repest the tooth to complete the part. Draw
the part to be arrayed or copied. Define it asa BLOCK. When
doing acircular array it is often advantageous to put the block
origin at the center of the arrayed part. When the block is rotated,
it will be rotated around the origin or the center. Select
CIRCULAR ARRAY . Pick the BLOCK that was just defined, to
ARRAY . Choose the center of rotation. Give the total number of
repetitions required. The next prompt asks for the degrees between
repetitions. The default is (360/number of repetitions), whichis
the number of degrees between the repetitions for afull cirde. If
the repetitions need to be placed into one quadrant the number to
enter at this prompt is, (90/number of repetitions). Accept with the
LEFT mouse button and the repetitions will be drawn. If
satisfactory, answer yes to the next prompt.
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2-7-13 BLOCK MENU Write Block

WRITING A BLOCK dlowsaBLOCK to be saved asa.CAM
file. Thisfunction is used when placing severd parts on the screen
to be joined together with a common cut. Define the parts for the
common cut as blocks. Write each block to afile, and cdl dl the
parts on the screen using read block. Position the parts usng move,
rotate. Join the parts with aline, and save the entire part asa
.CAM file. Sdect WRITE BLOCK. FastCAM prompts for a
second point, so when the block is read back to the screen, thereis
apoint for X, Y orientation. Use the POINT MENU on the text
screen to define a second point. Give the block aNAME. The
block has now been saved asa .CAM file.

2-7-14 BLOCK MENU Read Block

READ BLOCK dlows a previoudy saved block or any other cam
file to be placed on the screen. Select READ BLOCK. Choose the
.CAM file from the restore box. Pick an insertion point with the
INSERTION POINT: POINT MENU. The insertion point isthe
point where the block origin will be placed on the screen. Pick an
insartion angle by placing a POINT on the screen with the
INSERTION ANGLE: POINT MENU. The angle of insertion is
established by corresponding the second point defined when
writing the block with the insertion angle defined above. For
accurate block manipulation it isimportant to know where the
second point was defined in the origina block. If the part is
brought in a the wrong angle smply move, or rotate the part to
the correct location.
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BLOCK MENU Extract part

EXTRACT PART dlows asngle part from amultiple part
drawing to be removed from the drawing screen and saved asa
.CAM file. Sdect EXTRACT PART from the menu and you are
prompted to indicate the start of the outside contour of the part to
be extracted. All drawing geometry enclosed within the boundaries
of this contour will be extracted dong with the outside contour. If
the Part name is contained within the contour in Text form, the part
name will be used to name the .CAM file. Typeinthe .CAM file
name desired and press the SAVE Button. “ Define Part” isthen
digplayed. Sdect Yes and save the file normaly. For more
information please see SAVE under the FILES menu.

BLOCKS MENU Explode Parts

The EXPLODE PARTS function is used to bresk up a Multiple
part drawing into individua part geometry files. Thisfunction can
be used on any geometry drawing created with the FassCAM
drawing editor or from an imported file from a CAD package.
Explode operatesin asmilar manner to Extract, dthough it will
perform the process automaticaly. A Maximum gap in contour
must be st firgt, which specifies the distance permitted between
intersections of entities. If there are gaps between intersectionsyou
can smply raise the vaue until it is grester than the gap and each
part will be extracted as one. If gaps exist in the contour and the
“gap in contour” vaueis not set correctly, it is possible that an
erroneous part quantity may result. Y ouwill then have to choose
from the following SAVE choices

Seguential
Embedded
Enter each
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@ Before using the Explode function, it may be necessary to
erase sections of the drawing which are not needed, in order to
avoid having them exploded. For example: the Title Block of a
drawing, the dimengions... .€tc.

Sequential: Allowsasingle prefix to be entered with the program
automeatically gppending an increasing index number to it.
Embededded: Scansthe part looking for text insde the part’s
boundary. If text isfound the part is saved with that name.

Enter Each: Filenameis manualy entered for eech part.
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VIEW MENU

Indicate comers
Indicate centre
Enter centre
Z00m in

Zoorn out
Auto-zcale
Repeat
Fresious view
Change dizplay
Flate zize
"dindow

Scale only
Frint Screen

The VIEW MENU dlows the manipulation of the view on the graphics
screen. By using the view menu the programmer can zoom in for aclose
up view of asection of the part, change the scale of the part, or look at a
previous view. The view menu gppears both in FastCAM and FastPLOT.
In FastPLOT the view menu aso has nesting functions.

VIEW MENU Indicate Corners

INDICATE CORNERS alows abox to be drawn around a portion
of the screen, it then enlarges the contents of the box to full screen
view. Sdlect the VIEW MENU from the menu options. Place the
highlight bar on the INDICATE CORNERS OPTION and pressthe
LEFT mouse button. The mouse cursor will appear on the graphics
screen. Place the cursor to the left and dightly below the portion of
the screen to be enlarged. Pressthe LEFT mouse button. This will
st one corner of abox defining the areato be enlarged. Move the
cursor to the right and up by using the mouse. A box will be drawn
on the screen. When the box encompasses the area to be enlarged,
press the LEFT mouse button. The portion of the previous screen
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will be enlarged to fill the next viewing screen. Multiple
enlargements of the same area are dlowed by repeating the same
procedure as above.

VIEW MENU Indicate Center

INDICATE CENTER moves the center of the next screen to the
position indicated with the graphics cursor on the present screen.
This function alows the programmer to pan or move the graphics
screen to see entities which may be just out of view on the present
screen. It is useful when a portion of a screen has been enlarged
using INDICATE CORNERS, and an entity needsto be seen
whichisjust out of the view of the enlargement. Select the VIEW
MENU. Pace the highlight bar on the INDICATE CENTER and
press the LEFT mouse key. The cursor will appear on the graphics
screen. Move the cursor to a position on the current screen, say al
the way to the right center of the screen, and pressthe LEFT
mouse key. This position will become the center of the next screen.

VIEW MENU Enter Center

Enter center allows an absolute X, Y coordinate to be specified as
the center of the next screen. Select ENTER CENTER, specify the
required absolute X, Y coordinates, pressthe LEFT mouse key.

Y ou are then prompted for the scale you wish to display. Press the
Left Mouse Button to maintain the same scale as before. The center
of the next screen will be the absol ute coordinates entered above.

VIEW MENU Zoom In

ZOOM IN will enlarge the present screen, by afactor entered from
the keyboard. The default istwo times. To change the factor, enter
the desired scale when the box is displayed on the graphics screen.
This function will aways use the current center to zoom in.
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2-8-5 VIEW MENU Zoom Out

ZOOM OUT will reduce the size of the present screen by afactor
entered from the keyboard. The default is two times. To change the
factor, enter the desired scale when the box is displayed on the
graphics screen.

2-8-6 VIEW MENU Autoscale

AUTO-SCALE, automaticaly scaesthe drawing to fit on the
viewing screen. It isused on an initid drawing screen when the
objects appear very smadl, or after an INDICATE CORNERS has
been used to bring the screen back to full size. Sometimes the
program will gppear very smal after an AUTOSCALE. This does
not indicate a problem in the system, but is caused by absolute
zero or extraneous points set away from the part being
programmed. Thiswill often occur with DXF transfers.

2-8-7 VIEW MENU Repeat

Redraws the exigting drawing screen. Thisis used to remove
unwanted graphics off the screen such as distance markings when
verify isused, control points, or pick pointsleft on the screen
from indicating entities

2-8-8 VIEW MENU Previous View

This function draws the view of the screen previous to the present
screen. It isagreat time saver when switching from ablow up view
to the full sze view. Only the screen immediately preceding the
present screen can be viewed. If PREVIOUS VIEW is entered
again, thefirst screen will once again be displayed.
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VIEW MENU Change Display

CHANGE DISPLAY pullsup a“Plot Parameters’ sdlection box
which dlows changes to the graphics display as well asthe ability
to change the output to the plotter/printer. Select CHANGE
DISPLAY from the VIEW MENU. To Activate or Deactivate a
function, place the mouse cursor over the appropriate box and
click the LEFT mouse button. Thiswill place atick in the box
identifying its sdection. Pressthe ENTER button for the changes
to take affect.

Plot parameters

General N Simulation

[ Auto Dimension I Hapld
[T Axes ™ Auxilian Functions
[ Direction [ Filenames
[T DF Layers [T Seguence Mumbers
W Toolbar [T Pierce Stop

Screen Label Flotter Label
V¥ Fath e
W Screen Label © Standard
W Controller & Template
™ MestData

iE:"-.F'ru:ugram Filez\FastCAkd \template. cam

Flotter Fen \Width |1 vi

FastNEST
[ Progress Bars

Enter Cancel
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DISPLAY MENU Auto Dimension

The AUTO DIMENSIONING function isused in FessCAM
and FagtPLOT. Thisfunction is used to autometicaly

display Cut Length Dimengons of your part drawing. If

you are displaying alarge part on your screen or plotter,

you may only see afew dimensons displayed. If you Zoom
in or use the Indicate Corners functions on more detailed
parts of your drawing, extra dimensons will be displayed.
Thisdisplay is dependent on the current drawing Scale asto
how detailed your dimengoning is.

DISPLAY MENU Axes

When activated, X, Y axeswill be digplayed on the screen
from the absolute coordinates of 0,0.

DISPLAY MENU Direction

The DIRECTION display is only activated after a cutter
path has been assigned, cut direction arrows will be placed
to the de of the chosen kerf. Thisfunctionishdpful in
determining if your cut direction is correct. Direction
arrows are automatically displayed when you leave
FastCAM to verify an NC code in FastPLOT.

DISPLAY MENU DXF Layers

The DXF Layers option dlows dl currently dlocated layers
to be shown. These layers can either be added in the CAD
system that produces the DXF file, or directly in FastCAM
itAf. (Refer to CAD Layers later in this Chapter for more
information)

DISPLAY MENU Toolbar

This option alows the user to turn the Toolbar ON & OFF.



2-8-9-6

2-8-9-7

2-8-9-8

2-8-9-9

2-8-9-10

Chapter 2 - “FastCAM” 127

DISPLAY MENU Rapid

The RAPID display isonly activein FestPLOT. When
activated al RAPID traverses will be displayed on the
graphics screen or plotter, depending on the output device
Specified.

DISPLAY MENU Filenames

FILENAMES isused in FastCAM and FastPLOT. When
activated filenames are displayed on the graphics output
device.

DISPLAY MENU Sequence Numbers

SEQUENCE NUMBERS isonly used in FastPLOT
Nesting. When activated the sequence numbers, or the
order of partsto be cut in anest will be displayed on the
graphics output device.

DISPLAY MENU Pierce & Stop

PIERCE & STOPisonly used in FastPLOT. When
activated the pierce and stop of the part will be displayed as
ayelow cross on the screen.

DISPLAY MENU Screen Label

LABELS are used in both FastCAM and FastPLOT. There
arefour individua labd types possble.

Screen Labd: which displays the labd in the screen,
Peth: which displays the directory path in the
FastCAM TitleBar,

Controller: which displays the name of the
Controller in use (dso in the TitleBar), and
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Nest Data: which digplays Nest Data, relating to the
current Nest.

2-8-9-11 DISPLAY MENU Plotter Label

Aswdl ashaving aLabd on screen, you can aso print it
out with the Drawing or Nest. The Plotter Labd is ether:
None, Standard, or use of a Template.
To use the Template option, Smply:
select the Template option,
Click in the Box below the Template Option,
Sdlect your Template. CAM file (usudly located
inyour FastCAM direcotry), and click SAVE.

Once loaded the Template will remain in memory and will
be used to print unless changed.

The Template. CAM file can be modified to suit each
customer’ s requirements.

The template congsts of two pathed areas with key-words
representing the specid textua information thet isto be
printed. The area bounded by path #1 is where the drawing
or nest will appear. The areabounded by path #2 iswhere
apatslist will appear when anest is printed in FastNEST.
Smply Open thefilein FassCAM and dter to your
specifications. For alist of the Key-Words, see the Table
located in Appendix G. For an example of the default
Template see Appendix F, and for an example of a printed
Nest with the Template see Appendix F.

2-8-9-12 DISPLAY MENU Plotter Pen Width

Y ou can use the Pen Width option to generate Thicker lines
on al Plots. Especidly useful for users who have opticd
meachines, who need to generate a plot for Optica following
machines. For laser printing a pen width of 3to 5isided.
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DISPLAY MENU Window

WINDOW dlows the programmer to enlarge an area of the screen
much in the same manner as INDICATE CORNERS. The
important difference is that the enlarged area can be saved and
referred to a alatter time. Thisfunction is advantageous when
working on a part that has many detail areas that need to be
referred back to frequently. The following describes the sub-menus
of this function.

WINDOW MENU Store Current

The STORE CURRENT function stores the current status
of the viewing window.

WINDOW MENU Recall

The RECALL function restores a previoudy stored screen
by entering the desired window number under RECALL.

WINDOW MENU Show All

The SHOW ALL function showsdl defined windows
present in the viewing screen.

WINDOW MENU Define

The DEFINE function is used under the WINDOW MENU
to indicate the area of the screen to enlarge. When this
functionis cdled up it dlows awindow to be dravn in the
same way as an areato be enlarged is defined in
INDICATE CORNERS. (See INDICATE CORNERS for
description). Use the mouse to move the window to
encompass the detail areaand it will be saved for future
recall.
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WINDOW MENU Clear All

The Clear All function will erase dl windows that have
been previoudy s, dlowing the user to set new View
Windows for further work.

VIEW MENU Scale only

The SCALE ONLY function is used to change the scale of the
screen or plotter. Cal up the function, the current scdeisgiven. If
anew scaeis desred, enter the scale and pressthe ENTER
button. When you wish to plot apart at 1 to 1 Scale, use this option
to generate your plot instead of REPEAT.
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UTILITY MENU

Inch

Break
[ErstilEantiel
[retsetin
Byl el el ator
Ligt Entities

Edit Ertity
Stretch

Pts to Holes

The UTILITY menu contains specid functions not generdly related to
norma drawing functions. The menu items on this menu enable the user to
Modify differing agpects of the FassCAM program or your current
drawing.

UTILITY MENU  Change Units

The Change Units function will change the mode of FasCAM

from Inch to Metric. FassCAM defaults to inch out- put when the
sysem isturned on (Depending on your individual setup). Cal up
UTILITY from the MENU. Place the highlight bar on Change

Units. Press the LEFT mouse button. The system isnow in
METRIC. To change back to INCH mode, smply repesat the above
process.

@ This will only change the drawing units, if a program is generated,
the units will be the same as when you started FastCAM.
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2-9-2 UTILITY MENU Break

The BREAK function is used to bresk an entity at afixed point.
The actud geometry will not be broken as with the INSERT GAP
function. This function is commonly used to insert a control point
which will be used as agtart point when programming the cutting
path. An example of thisisto bregk aline a line midpoint. This
will cause your sSingle entity or line to be broken into two entities
or lines.

2-9-3 UTILITY MENU List Control

This function will ligt the operations section of the CONTROL file.
Thisfile may be viewed to ensure correct NC Cutting codes are set
for generation of your NC code.

2-9-4 UTILITY MENU List Setup

Ligts the computer and software configurations held in the
SETUP.DAT file, relating to FassCAM/FastPLOT.

2-9-5 UTILITY MENU Bevel Calculator

Used to caculate beved offsats. Thisisonly ective if the Varigble
Beve Angle package exigts in your software. For further
information, refer to the Beveling documentation or your
FastCAM Agent.

2-9-6 UTILITY MENU List Entities

LIST gives anumeric specification for al condructions on the
screen. Y ou can sdect the type of listing you desire by sdecting
from ALL, WINDOW or LAST. All will disolay a complete list of
your entities to the screen or printer depending upon your selection.
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Window will ligt only those entities contained fully within the
window you define. Last will display the last entity added to your
drawing screen.

The numbers under the pound sign on the | eft Sde of the screen
correspond to entities as they were drawn on the screen and the
absolute co-ordinates of each entity are listed.

LAYER TYPE givesthe type of entity, line, arc, or circle, as
well asthe direction of arc and circles.

START, END, CENTER: Under each heading the X, Y

coordinates of each entity are given. Thevduesarelised in
absolute coordinates with the X first and Y second.

UTILITY MENU Edit Entity

The EDIT ENTITY function is one of the most useful functionsin

FastCAM. EDIT ENTITY enables you to modify any FINITE line or Arcs
after they have been created. For example you may wish to change the
length of aline or increase the diameter of an arc if you have made a

migtake. Also the EDIT ENTITY function is an extremedy useful

TRIMMING tool. When using Edit Entity with aline, you are presented

with 3 options:
Faint
Length

POINT: The Point option alows you to move the end point
of the selected line. The end point closest to the selected point will be

moved.

LENGTH: The Length option will dlow the length of the
selected line to be dtered. Once the lineis salected, a prompt will
appear highlighting the current length of the line. Alter thisvalue and

the line length will change.
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ENTITY: The Entity option alows aline to be extended to
reach another ling, or it's projected position. Thisis very ussful when
replacing afilleted, or notched corner

UTILITY MENU Stretch

Stretch is designed to resize a part dong ether the X or Y axis of
the part. A window is used to enclose one section of the part, and
you are then asked to select the entity you wish to stretch. Once
selected, abox will be displayed showing the existing length of the
entity, which you can then change to alarger or smdler vaue.

iNOTE: When using the window to select entities, you must include at
least ONE whole entity.

UTILITY MENU Pts to holes

Ptsto Holes dlow the user to quickly change a series of REAL
pointsinto Circles, of a specified Diameter. You smply place a
window around the holes and then specify the Hole diameter.
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TEXT MARKING

An optiond feature in FastCAM isthe TextMARKER function. This

function if enabled will automatically convert text added to the part with the

TEXT MARKING function to agtick font suitable for scribing. This means that
with a standard controller (eg Burny, Lynx, Anca) and a suitable marking tool

(Arc Writer or Air Scribe) FastCAM software can mark parts with text without the
need for specid optionsin the controller or ink jet marking heads.

The Text Command has severa purposes.

1. Screen and Printer Text: Places the desired text on the screen

a the required place usudly for the identification of individud parts.
The sze and angle of the text can be varied to suit your requirements.
Adjugting the system setup for Windows will even change the text font
athough wild variations may cause unsatisfactory results and is not
recommended. This text will be replicated onto the printer. (The Plot)

. Machine Text: Places the screen text directly onto

the plate usudly onto the cut parts but is often used to identify plates
or remnants. Machine Text Marking is a machine function and can
only be used where it isingtaled onto the equipment. The text font on
the machineis usualy fixed except for height and angle. There may be
restrictions on the length of text and maximum and minimum Szes.
Consult you machine manud for details. FasCAM Supports Machine
Text Marking where ingtaled onto the equipment. There are two main

types.

Stroke Fonts: These are often cdled stick fonts
due to their shape. Stroke fonts are ingtalled in the controller
ROM and are called up in the NC code which includes values
for height and angle.. There are two main processes that
support stroke fonts, punch marking and plasma marking.
Powder marking is also available but is not that suitable to stick
fonts. When using powder marking the persstence of the
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marker (The time taken to turn of and on) means that the font
needs to be quite large. Plasma markers and punch markers are
very smilar to powder marking in their operation but do not
suffer the persstence problems. Powder marking and plasma
marking are both therma processes.

Ink Jet Markers: These devices are very smilar to Ink
or Bubble Jet printers and have their fonts directly ingdled in

the printer device. Ink Jet Markers can produce a variety of
fonts but are till limited in their output. These devices have

been used for many years in the packaging industry where you
can see their output in any supermarket. The plate surfaceis
critica to the output and care must be take with ink selection
when cutting with Plasma,

FastCAM TextMARKER Thisisan option for FassCAM.
It dlows for the autometic converson of Text Marking
information into NC code that isin agtick font format. This

NC stick font is competible with most plate marking devices.
This function alows an ordinary plasmamarker / air scribe
(punch marker) / Laser marker to be used as an effective
marking device.

TEXT MARKING Add

The Add Text function will first alow you to select the point on
the drawing where text placement is required (all point types can
be used). After text has been entered, you can then sdlect the
desired angle of text and height of text. Add text is a continuous
function and after one line of text has been placed you are then
prompted for another. To exit from here smply dick the right
mouse button.

TEXT MARKING Edit
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The text editing function dlows you to change the text

composition, text angle, and text height. Simply sdect the text by
choosing the corresponding insertion point (control point), and then
make the changes.

TEXT MARKING Move

The text move function dlows you to dter the existing postion of
any text. Smply sdect the insertion point of the text and then
select the new insertion point.
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CAD LAYERS

CAD LAYERSisamenuin FassCAM; rdating to the use of CAD Layers
for machine processes. It is not a system for the generd editing of CAD
layers which can be quite complex and often irrelevant to the NC process.
Rather CAD LAYERS isaway of creating general process information on
adrawing ready for post processing with FastPATH.

For layers to be recognized and used in CAD LAYERS, it is essentid that
they dready exis in the CONTROL.DAT file (or amilar) in FestCAM
versons prior to FastCAM 5.9. FastCAM 5.9 can automatically map DXF
layers to machine functions, see bdow for more information. Thisfile will
have specid lines as shown in the following file excerpt for the ATLAS
mechine which has plasma, oxy, line marking, drilling, tapping and

various standard bevel angles.

/DXF/

(LAYER, PROCESSBY SEQUENCE ABOVE,IMPLIED DATA AS
APPROPRIATE
CUT1

CUT45,1, 45
CUT-45,1,-45
CUT40,1, 40
CUT-40,1,-40
CUT35,1, 35
CUT-35,1,-35
CUT30,1, 30
CUT-30,1,-30
CUTRANSITION,1
OXY,2
POWDMARK,3
POWDCUT,3
PLASMAMARK,3
SPOTDRILL 4
DRILL,5

138



Chapter 2 - “FastCAM” 139

* extra number indicates second passfor TAP
DT-UNC,5,1

DT-MET-F,5,1

DT-NPT,5,1

DT-BSPT 5,1

DT-UNF,5,1

DT-MET-M,5,1

DT-MET-C,5,1

For more information on The CAD Layer function and how it could be
incorporated for your machine, consult your software reseller.
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CAD LAYERS Show

Thiswill toggle the colors on the screen so that eech CAD layer is
shown in the color of the matching process. The colors are defined
inthe CONTROL.DAT file (or smilar). Sdecting show will
display adidog box liging layers defined in the drawing and layers
defined for machine processes. If the layer name and the machine
process name matches this will be indicated on the left hand side of
the form. If amatch does not occur thiswill be flagged. FastCAM
5.9 and later has the ahility to match specific DXF layer namesto
processes.

Mapping DXF Layers (FastCAM 5.9 and above)

DHF Lapes name Enitie:] Match [ Operation [F Lapes nams Opk | Opesation | Codar
OUTSIDEPROFILE 4 Mo PLASMAT 1 PLASMAT
INSIDEPROFILE 1 Ha TR PLASMAZ 2 PLASMAZ

SCuT 1 PLASMAI

TOTAL DXF LAYERS 2 TOTAL PREDEFINED 3

50

The above diagram shows a part that has two layers. One called
“OUTSIDEPROFILE” the other “INSIDEPROFILE” they are not
matched to any machine processes. There are two operations or
machine processes available Op#l — Plasmal and Op#2 — Plasma
2. When the DXF layer name is not matched the Match column

will contain the word “No.” Clicking on the operation field in the
left hand frame, a dropdown list box will appear, with the operation
numbers able to be selected from thislist. Select the required
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operation to be mapped to the DXF layer. Once set, press the exit
button. A question will be asked if the changes are to be saved. If
they are not saved nothing will be changed. Once the layer names
have been matched and saved al subsequent DXF files with that
layer name will be automaticaly mapped.

CAD LAYERS Add Layers

Allows the selection of alayer name from apop up list in the
sequence given in the CONTROL file, one entity at atime. After
section from the lig, just smply click on each corresponding
item.

CAD LAYERS Remove Layers

Similar to Add Layers, it dlows remova of layers of onetype, but
will remove dl layers of a given type.

If you wish to change alayer name, but not to start from scratch
with Remove Layers, smply choose Add Layers and select an
exiging entity. The system will prompt

Fastcam |

Change laver DRILL ta O35

Y ou can then respond accordingly.
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VERIFY

[dentify

Distance

Contaur

Check dimensions
Rermove last
Remowve all

Show entity

VERIFY MENU Identify

Thisfunction lists the geometric specifications for the entity
indicated. Relevant data such as length, start and end points and
dimensions are diplayed. Once you move your mouse after a
selection, you can sdect another. Just click the right mouse button
to end the identify process.

VERIFY MENU Distance

The DISTANCE function will display the distance between two (2)
selected control points on the screen. If diagond points are selected
the, X and 'Y distance between those points are a so displayed.

VERIFY MENU Contour

The CONTOUR function is used to check the contour length of
any "connected” entities. All rlevant data such as Length and Area
is displayed on the screen. It will dso Sate whether the contour is
closed or open.
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VERIFY MENU Check Dimensions

The CHECK DIMENSIONS function is used to display selected
part dimensions on the graphic screen. It works between two
Control Points, and also asks for a reference position for placing
the dimenson. Any dimensions displayed using this function can
be Plotted aong with your drawing.

VERIFY MENU Remove last

The REMOVE LAST function will remove the last check
dimension added to your drawing.

VERIFY MENU Remove all

The REMOVE ALL function will remove dl of the check
dimensions which have been added to the drawing.

VERIFY MENU Show Entity

The SHOW ENTITY function will highlight the entity sdected
according to the number specified, in a bright magenta color.

TRIM

The TRIM function allows Arcs, Lines, or Circlesto be shortened to the
proper length. Trimming can ONLY be done between REAL POINTS
(yellow +), CONTROL POINTS (red+) and any intersecting (crossing)
entities.
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2-13-1 Trim

Sdect the entity you wish to trim and then sdlect the two trim paints,
When trimming full circles you will aso be asked to sdect the portion of
the circle to erase. Y ou cannot trim off an entire ling, when trimming you
must leave a portion of the entity on the screen; use ERASE to diminate
an entire entity.

2-13-2 Smart Trim

Smart Trim automatically trims between two existing control points. The
selected entity will be removed between two determined control points. If
the entity is an infinite line (angle only) then the selected section of the
entity will remain and the rest is deleted.

2-14 PROGRAM PATH

A definition of thismenu is explained following the next menu item under
Programming Cutting Peths
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2-15 CONTROL POINTS

-Contral ps

-Control Pointz
Licence
Ahout

HC Change
HC Dizplay

2-15-1 CONTROL POINTS Control Points

The CONTROL POINTS function displays dl control points on

the screen. A control point is represented by a RED (+). All entities
have Control Points (with the exception of infinite lines). Finite

Lines have one at each endpoint, arcs have aslittle asthree, (or as
many as five if the quadrant points are included), one a the
gart, center, and end of the arc. Circles have five control points,
onein the center plus one at each quadrant point. The View-Repeat
item will clear the screen of dl control points. See Appendix B for
dternative method of displaying Control Points.

2-15-2 CONTROL POINTS License

The License option displays your user information, including the
Button number of your FastL OC dongle.

2-15-3 CONTROL POINTS About

The About option displays the Fastcam.exe file information
including, the date of the program, the verson number, and
currently loaded options.
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2-15-4 CONTROL POINTS NC Change

NC Change alows the user to change between different Profile
Machine Configurations, eg:
Machine A isLaser,
Machine B isPlasma
This enables you to generate files for multiple machine types
without having to restart the program.
NOTE: Multiple Machine Configuration is a FastCAM option.

2-15-5 CONTROL POINTS NC Display

NC Display, display the current Machine configuration on the
screen. Showing Operation On & Off Codes, and other machine
gpecific information.

2-15-6 CONTROL POINTS Reset Files
Reset Files - resets the temporary files creasted by FastCAM. This

can resolve problems with FassCAM becoming lost or not opening
correctly due to a strange error.

2-16 LANGUAGE

This menu dlows the user to change the FassCAM system into a different
language. The language option is only ingaled on Internationd
Ingtdlations, for other language support, please contact your loca reseller
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Programming Cutting Paths

2-17 NC PROGRAM PATH

This menu item will take you to a different section of your FastCAM program.
After selecting PROGRAM PATH, you may be prompted to "Enter Part
Description?". Thiswill only occur if you have not Saved the file and filled out

the Part Data Screen. This dlows for the same Part Data information to be entered
as discussed under SAVE earlier in this chapter.

@ If you require the Kerf values and the Feedrate vaues
automatically inserted into the part program NC code, contact your software
resdler for the gppropriate ingtructions to do this. Otherwise, al datainput in the
DATA Screen will feed through to the NC program in aformat that will be
ignored by the NC control. This option is not available to al NC controllers,
Please check if this NC code modification is gpplicable to your equipment.
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NC Path Menu

The NC PATH MENU contains functions relevant to setting the cutter path of the
machine. Thisis done after dl of the part congtruction is completed. The program
path is started at the beginning of any sdlected Line or Arc. In the case of apoint
process such as Drilling or Pop marking, the program path is assigned to any Redl
Point, or circle. If it isdedired to gart the cutter path at some other point the line
can be broken with the BREAK function located in UTILITY, and a point
inserted. It isusudly sufficient to use one of the exigting control points for the
beginning of a cutter path.
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When setting the cutter path it isimportant to understand the concept of forcing

the path around the part. To force the path right or clockwise (CW), pick the entity

you wish to cut fird. Thismay be any Line or Arc(NOTE: When selecting a
starting position, do not select a control point, always clearly indicate the entity
by itself) A directiond arrow isthen digplayed. Movement of your Mouse will

point the arrow in the desired direction. Move your mouse so the arrow points
clockwise and click the left mouse button. To force the path to the left or counter
clockwise (CCW), follow the same sequence of steps but point the arrow counter-
clockwise and click the left mouse button.

Pething full (unbroken) cirdleswill not give you adirectiond arrow, it will Smply
ask whether the cut is an Insde or Outside cuit.

2-17-1 NC PATH MENU Next Path

Thisfunction is used to manualy assgn cutting path information
such as kerf and type of operation to be sat (cutting, marking,
Punch, etc). Entries and exits are added at thistime. Thisisthe
firg sdlection for pathing any item.

After choosing Next Path, you will be asked to choose an
operation, and then aKerf Type. You must then sdect the first
contour to be pathed. Typically you would select dl ingde
contours first, and then the outside contour of the part last. Once dl
paths on a part have been allocated, you can then proceed to
OUPUT NC CODE, to produce the NC program.

2-17-2 OPERATION MENU
PLAGMA,
O3y Thisisonly an example of an Operation menu, and
MaRKER its' contents will vary according to each individua
DRILL ingtallation.
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2-17-2-1 OPERATION MENU Process

The OPERATION MENU is used to sdlect the type of
machine process to be used on the part. All of the cutting,
marking, punching and scribe punching processes available
on your cutting machine should appear in this menu. Sdect
the type of process you wish to use after selecting Next

Path. Severa processes may be used on a single part. Hence
this menu may be sdected more than once.

2-17-2-2 NEXT PATH KERF MENU:

The KERF MENU sets the kerf of the part by highlighting LEFT, NONE,
RIGHT.

Left
MHone
Right
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@ Kerf isthe amount of materia destroyed in the cutting process. For
parts to be cut to the proper size the correct kerf setting must be used. Kerf is
explained in detail in the Profiling Machine Operation Manudl.

@ When programming cutting peths, FesCAM will automaticaly
check that al geometry closes within the tolerances of the cutting control .
Sometimes, when trimming entities and when usng DXF geometry, agap
between one entity and another will be present. This may not have been seen by
the programmer, particularly when the ggp is very smadl. If such a problem exigts
the cutting path will stop at that gap.
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A menu with two options will appear:

£0oom
|ndizate Element

The ZOOM option will allow accesses to the PLOT MENU so that a zoom onto
the error can be done.

If you are satisfied that the error will not cause problems, the Indicate Element
option can be usad to continue the cutting path. Thisisdonein asmilar way as
initiating apath, the graphics cursor smply points to the next entity to be cut. The
difference hereis that you do not get the direction arrow as before. In this case
you indicate the end of the element you wish the path to proceed to from the
stoppage point. Many zooms in and out can be done without upsetting the status
of the cut path. The option to Indicate Element will dways remain active.
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@ Remember, ONLY files produced by OUTPUT NC CODE can be
Cut.
2-17-3 NC PATH MENU Delete all Paths

The DELETE ALL PATHS function removes dl process paths
assigned to your part. Any lead-ins or lead-outs will remain.

2-17-4 NC PATH MENU Delete last Path

The DELETE LAST PATH function removes the last process path
assigned to your part. Any lead-ins or lead-outs will remain.

2-17-5 NC PATH MENU Redefine Path

The REDEFINE PATH function dlows any previoudy set path to
be redefined to correct lead in or lead out location, or to remove
the path atogether.

2-17-6 NC PATH MENU Output NC code

The OUTPUT NC CODE function is the final operation performed
on apart in FassCAM. When an NC Program is generated, the
geometry of the part is converted into NC language and a TEXT
fileis created. Thisisthefile which will either be nested or

verified and then sent to the controller to be cut. Some controllers,
like the COMPUPATH require a specid extenson of .TXT to be
placed on the file name. When generating the NC program, thefile
will be named conggtent to the name currently in the Part Data
screen. If the name in the part data needs to be changed, select
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Option 7 inthe NC PATH MENU, PART DESCRIPTION, and
make the name change.

Steps to Produce an NC code program:

Program al the paths required for the party(s)

Sdect Output NC Code from the Program Path menu.
Key in thefile name for the program.

Click Save.

Sdect Repid a gart if aninitid Zero postionis required.

agrODNE

@ When sending individual part programs to the cutting machine, it is usual
practice to set an initial zero position for the program. This allows the
program to be positioned easily on the workpiece, away from the base corner
for example. If this zero is not set then the zero position for the part will be its
initial pierce point. The initial zero position can be any of the FastCAM point
menu options. If the parts are to be nested then no “Rapid at the start” is
necessary.

6. Leave FastCAM & verify part. A file BACKUP.CAM will be
created when chaining from FastCAM to FastPLOT.

2-17-7 NC PATH MENU Status

The STATUS function is used to check the status of the current
programmed path. A useful check if multiple paths are being
programmed using defined windows.

2-17-8 NC PATH MENU Part Description

The PART DESCRIPTION function is used to review the part data
currently recorded. This can dso be used to change afile name
prior to output NC code. If thereis no data recorded againgt the
part, it canbeinput & thistime.
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@ If changes are made to the part data at this point, a SAVE of that

part must be done in order to re save the changed data. A SAVE can be

done at any time, regardless of the presence of cutting paths.

2-17-9

2-17-10

2-17-11

NC PATH MENU View path data

The VIEW PATH DATA function dlows a complete check of dl
paths programmed on a part.

NC PATH MENU View

The VIEW function isaquick entry into the view menu to alow
access to zooming and window recdls.

NC PATH MENU FastPLOT

The FASTPLOT function is direct access to the FastPLOT
verification program from within FasCAM. This option diminates
the need to EXIT from the program and restart FastPLOT. If any
drawings are unsaved you will be prompted to SAVE the drawing
fird.
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NC PATH MENU FastPATH

Start FaztPATH
Batch parts

Edit Settingz
Save Settingz

R estore Settingz
R estore Drawing
Output HC

E xit

The FASTPATH MENU contains al of the functions associated
with the Automatic Pathing Module. Once a path is setup and
stored it can be recdled and utilized at any later sage. A full
explanation of FastPATH is covered in Chapter 3. NOTE:
FastPATH is a FastCAM® optional feature.

NC PATH MENU Restore Drawing

The RESTORE DRAWING function is used to restore to the
screen the BACKUP copy of the file you are pathing. If for any
reason you are not happy with the paths you have assigned, you
can use this function to quickly retrieve a copy of the file before it
was pathed.
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@ Restore Drawing is used to restore a pathed and outputted drawing
in FastCAM. This can be done even after FastCAM has exited and the NC
code has been displayed in FastPLOT. This function is useful when
outputted paths from FastCAM have been found to be incorrect in
FastPLOT.
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2-17-14 NC PATH MENU Pathed DXF

A Peathed DXF isaspecid DXF filein which dl entites are correctly
sequenced for cutting. All interna entities would be drawn firgt and dl
linear entities are joined in correct sequence. Thistype of DXFfileis
mainly used on basic NC controllers that use a DXF file for machine
control.

2-17-15 NC PATH MENU Round All Corners

Insgde, Outside or Both cutting paths can have their corners rounded.

Once the radius has been sat the sde that will be processed is selected. All
corners are detected and rounded to the required radius. Different
rounding scenarios can be flagged. Theillugtration below shows atypica
part that requires corner rounding.

Corners marked with the number 1 are outsde corners on an outside
contour. Corners marked 3 are outside corners on an inside contour.
Corners marked 2 are insde corners on an outside contour. Both inside,
outside or either insgde or outside contours can have their corners rounded.
Prompts will appear and should be answered accordingly.
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Chapter 3 — FastPATH™

FastPATH isasmart pathing tool for *.CAM, *.DXF or other geometry
filesread by FatCAM. The program isintuitive enough to path deeply
nested parts, correctly determining insde and outside profiles.

This option reduces the time a programmer would have to spend pathing
parts when converting individua partsto NC code.

FastPATH Concepts

The FastPATH moduleisincluded in dl FassCAM professiona packages.
It isavailable as an option for FastCAM NC and FastCAM Standard.

FastPATH greatly reduces programming time in the generation NC code
fromindividua CAD files. The program automatically alocates cutting
direction, entries and exits, sequencing, cutting processes, and other NC
processing options.

When generating NC code, whether for the cutting of asingle part or
severd partsfor nesting, alot of time must be spent manualy applying a
cutting peth to these parts. Thistime may be minimd if the partissmple,
but can take hours for more complex parts.

To set-up FastPATH for first use, a process (oxy, plasma, laser) and an
entry (lead-in) must be set. Depending on the parts to be cut, the
complexity of the setup for FastPATH will change. For anest to be pathed
for alaser many settings in FastPATH may need to be st.

FastPATH can complete the pathing of partidly pathed CAM files. This
feature is ussful when non standard or specialized pathing is required
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FastPATH One Process Quick Set-up

There are only afew settings required to initidize FastPATH to place a
cutting path around exigting individua CAM files so NC code can be
produced.

When FastPATH darts, the first option to be set is the required process. If
afagtpath.pth file exists in your current working directory, the settings will
be loaded fromiit.

In this example the available processes are Plasma, Oxy, and Punch. The
plasma process was selected by double clicking on the PLASMA process
in the available process column. Alternatively this process could have
been sdlected by clicking on the process (PLASMA) and pressing the
arrow [ key to placeit in the Sdlected Processes column. Once the
processis st the “kerf” and “sde” vaues needs to be verified. They are
st by double clicking the vaue in the gppropriate column. This can be
seen in Fgure 3a. The “kerf” and “sde” settings will change each time
they are clicked. In this example kerf should be |eft and side should be
both.
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FauPATH Setling:

[ Specials | Stitch / Keif 1 Internal Entry 1
Process T External Entrp T Cut Sequence T Hest Options 7]
Selecled plocesses Eeif Side Available processes
ey !
PLASMS, Lefi Both
FURCH

Feset

Applyproccsses
Select processes inthe orcler required. Chenge ke and
=side by clicking on the tem.

ol e o [ =

{2 P amiabined

Description [ Accapt Cancel

Figure 3a

The entry now needs to be configured. Sdlect the "Externa Entry” tab to
st the externa entries. The vaue in the position drop down diaog box
setsthe entry position. Inthisexampleit is set to "Top Left' the lead-in
would then be as close as possible to the top left position. This can be seen
in Figure 3b.
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FaztPATH Settings
Hell
|/ Specials T Sttch / Kerf T Internal Entry ]
Process T External Entiy T Meszt Sequence T Meszt Options B
Position ITDp eft j
- Entry
o | =
™ G Length [0 in
I~ Comner pierce Angle I 0 'I deg
- Exit
oe | =
Length " i
I On/Off gth |1 in
Angle I i} vl deg
5Set your Lead-in and Lead-out preferences. —

Description Accept Cancel

Figure 3b

The entry needs to be turned on. To do this the entry "On/Off" check box
needs to be sdected. When the entry isturned on the Type, length and
angle of the entry can then be set. Figure 3c showsthis.
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FastPATH Seftings
HelE
[ Specials T Stitch f Kerf T Internal Entrp ]
Process T External Entiy T Hest Sequence T Hest Options ]
Position  |Top left =]
- Entry
Type lStraight ﬂ
M On/Off Length [1,4" in
[~ Cormner pierce Angle I a 'i deg
- Exit
e | =
Length I o -
[~ On/Off il L
Angle | {1 vl deg
Set your Lead-in and Lead-out preferences. -
Description Accept Cancel

Figure 3¢

The default entry style bisects ands breaks the entity closest to the left of
the entry position when left kerf isset. If the user prefers acorner pierce,
smply check the corner pierce box for the entry. If the entry type or entry
angleis unsuitable for the part, the angle and style will be adjusted to
ensure proper entry. Refer to Figure 3d.
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FaztPATH Settings
Hel
|/ Specials T Sttch / Kerf T Internal Entry ]
Process T External Entiy T Meszt Sequence T Meszt Options B
Position ITDp eft j
- Entry
Type IStraight j
¥ On/Off Length [1/2" i
I Comer pierce: Angle [0 x| deg
- Exit
tooe | =
Length " i
I On/Off gth |1 in
Angle I i} vl deg
5Set your Lead-in and Lead-out preferences. —

Description Accept | Cancel

Figure 3d
If an exit is required, the on/off check box is checked. Thisturns on the
exit parameters. These parameters configured to suit length, type, and
agle

Oncethe externd entry is set theinterna entry needs to be configured.
Sdecting the Interna Entry tab the user is able to quickly set the entry and
exit settings to be the same as the external entries. This can be done by
sdecting "Interna same as externd.”

The center pierce vaue should be st to the same Sze as the entry lengths.

Once this is done the settings can be accepted and saved. FastPATH is
now ready for use. Refer to Figure 3e for exit parameters.
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FastPATH Seftings
HelE
[ Process T External Entry T Meszt Sequence Meszt Options
Specials | Stitch / Kest | Internal E ntry
¥ Internal same as External
Position -Entry
_ = On/ot
&' Pierce in Corner Type I .I
'
Break Length Ilj" in
" Break | t entit
reak longest entity Anile m den
Exit
[~ On/0FF Type ! "i
Length ILI_~ in
Angle [ ~| deg

Center Pierce
[ Center pierce if radius ¢ I1a’4"| in
Description Accept | Cancel

Figure 3e

The settings can now be accepted by pressing the Accept button.
The FastPATH menu will then be presented and the current settings can be
saved or pressing the “ Start FastPATH” menu option will start FastPATH.
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FastPATH Settings Reference

FastPath Option Menu

When FastPATH isfirg started the option menu is presented. This menu
is used to load and save changes to FastPATH parameters aswell asto
batch process multiple parts.

Start FastPATH
Batch partz
Edit Settings
Save Settings

Restore Settings
Festore Drawing
Output MC

E =it

FastPATH Start FastPATH

This function starts FastPATH, running the current settings on the loaded
part.

FastPATH Batch Parts

Multiple CAM Files can be processed through FastPATH and a cutlist
developed for FatNEST when this function isused. The Batch Parts
function, when used with the explode function in FassCAM can quickly
and effortlesdy generate NC code from DXF files containing multiple
parts.

BATCH PARTS Batch Parts
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Batch Parts dlows for the automatic processing of cam files, converting
them to NC code. The current settingsin fast path will be used to process
the camfiles. The sepsinvolved in processng multiple files using the
Batch Parts option are as follows.

3-3-2-2 BATCH PARTS Select Parts
The parts to be batched can be selected from the required folder using
combinations of the Shift / Ctrl and mouse.

3-3-2-3 BATCHPARTS Select the Output Path
The output path needs to be selected. Thisis the path where the NC code
fileswill be saved. Thiscan be the same as the input path.

3-3-24 BATCHPARTS Automatic Overwrite
Exigting files can be automatically overwritten or the output filé's name
can be changed.

3-3-2-5 BATCHPARTS FastNEST Cutlist (Optiona - Cutlist)
Selecting yes to this option will produce acutlist for FaNEST. Further
questions will be asked to complete cutlist information.

3-3-2-6 BATCHPARTS Cutlist Name (Optiond - Cutlist)

Thisfidd contains the file name for the cutlist. The cutlist will be saved in
the current output folder seected when the "Output Path”" was set.
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BATCHPARTS Part Separation (Optiond - Cutlit)
The vaue entered in thisfidd will be the separation set for the cutlist.
This vaue can be changed in FastNEST if required.
BATCHPARTS Plate Size (Optiond - Cutlist)
Thisisthe required plate Sze for the nest. This setting can be changed
later in FastNEST if required.
BATCHPARTS Verify Part
When dl the parts have been converted into NC code, FastPATH givesthe

operator an option to verify the last part converted. If selected, FastCAM
will close and the generated NC code will be displayed in FastPLOT.

FastPATH  Edit Settings

The edit settings option loads the current FastPATH Settings, which can
then be edited.

FastPATH  Save Settings

This function saves the current FasPATH settingsto a*.PTH file. The
default FastPATH fileis FASTPATH.PTH. FastPATH autometicdly
retrieves the settings in this file and gpplies them as the default setting.
Many *.PTH files can be created and saved for later loading.

FastPATH  Restore Settings
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The Restore Settings function loads a previoudy saved FastPATH
configuration file

FastPATH  Restore Drawing

Restore Drawing removes dl cutting paths placed on a part by FastPATH.
Before FastPATH places a cutting path on a drawing, FastCAM savesthe
current part asa BACKUP.CAM file. Thisorigind file becomesthe
current file when restore drawing is selected.

FastPATH  Output NC

The current pathed fileis converted into an NC program. If acutting path
has not been placed on a part FastPATH will process the part, placing a
cutting path on it according to the current settings and will then output NC
code. Thefilewill be saved to the current directory. This can be locked to
the same directory as the currently loaded / saved cam file or can be a

unique output path.

FastPATH  Exit

Sdecting this option returns the user to the main FastCAM ediiting
program.
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PROCESS

Specials 1 Stitch / Keif 1 Internal Entry 1
Process T External Entry T Cut Sequence T Nest Options A
Selected processes Kerf Side Available processes
=y |
PLASKA Both BlNGE
-
Reset
Apply processes
e e e e Select processes in the order required.  Chenge ked and
o side by clicking on the item.
= Famlabinet

Deszcription [

Accapt Cancel

3-4-1

PROCESS Selected Processes

All listed processes will be recognized and used if possible with the
currently loaded profile. To sdect a process that is currently listed in the
Available Processes column auser can either double click on the process
or select it and pressthe large arrow to the | eft of the Available Processes
column. If more than one processis required and it is not aspecialy
defined process, the entity(ies) that are to be cut/marked with this process
need to be on a separate layer. For example, if apart isto be cut with a
PLASMA process and marked using aMARKING process, the entities
defining each path must be on adifferent layer. Refer to 2-11 Cad Layers
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for more informetion.

The layer for each process, excluding the final process, needsto be
defined. All processes that are selected will be mapped to adefined layer,
if the process and corresponding layer are configured.

The reset button is used to remove al currently Selected Processes and
place them back in the Available Column, for resdlection.

The Apply Processes function is not used in FastPATH when it is
launched in FastCAM. This function isa FastNEST only function and is
covered in the FastNEST manudl.

PROCESS Kerf

By double clicking in this area the kerf can be set for the specified process.
The kerf can be set to LEFT, RIGHT, or NONE depending on operator
preferences. The cutting direction is adjusted to suit the kerf.

PROCESS Side

When the vaue in this column is double clicked, the Sde on which the
process will be cut is selected. The available options are INSIDE,
OUTSIDE, or BOTH. Usngthisfunction it is possble to automatically
path a part that is cut with an OXY process on dl insde contours and with
PLASMA on the outside. To do this, two processes would need to be
liged. The OXY processwould befirst and set to INSIDE; the PLASMA
process would be second and set to OUTSIDE.

For standard profile cutting with the same process, the SIDE setting should
be set to BOTH.
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PROCESS Available Processes

All cutting/marking/drilling/punching processes currently defined in
FastCAM’s NC profile are listed here. If the process appearsin thisright
hand column, it is available but will not be used. To push a process over
to the Selected Processes column, it can be elther double clicked on or
selected by left clicking and ‘ pushed’ to the Sdlected Process column by
using the large arrow [ to the left of the Available Processes column.

The reset button is used to remove al currently Selected Processes and
place them back in the Available Column.

PROCESS  Arrow

The Arrow is used to push an available process across to the selected
process column. An Available Process is selected by left dicking on it
with the mouse. An available process can dso be moved to the Sdlected
Process column by double clicking oniit.

PROCESS Reset

The Reset button is used to clear al Selected Processes and place them
back in the Available Process Column.

PROCESS Description

The Description field is used to enter adetailed description of the
FastPATH settings that have been set. This allows a user to ensure
retrieved settings are as expected without the need to view each individua
Setting.
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3-4-8 PROCESS  Accept
The Accept button loads the currently set parametersinto FastPATH.

Once the parameters are s, the user is able to save these settings for later
use.

3-4-9 PROCESS Cancel

The Cancel button cancels the current FastPATH settings, returning the
user to the main FastPATH file menu.
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3-5 INTERNAL ENTRY

FaztPATH Settings
Hel
|/ Process T External Entry T Mest Sequence Mest Options
Specials T Stitch / Kerf T Internal Entrp
[ Internal same as External
Position —— [ Entry
. " On/0f
¢~ Pierce in Corner Type Im
i Break Length [1/1" in
Break longest entity
Angle I 0 vI deg
Exit
[~ OnlOFF Type |[HENM
Length |1£4" in
Angle I a .I deg
Center Pierce
’7 Center pierce if radius < 1/4" in

Description Accept Cancel

3-5-1 INTERNAL ENTRY Internal Same As External

This stting is enabled by default in FestPATH. Whenitiss, dl interna
paths will be processed the same way as externd paths. All entry options
are disabled.
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3-5-2 INTERNAL ENTRY Pierce in Corner

When s, dl entrieswill start at a corner as close as practicable to the start
position specified for externd entries. If awell defined corner does not
exis the entry will be close to whereit is required.

3-5-3 INTERNAL ENTRY Break Longest Entity

When sdected the longest entity is determined from an internd contour.
The entity selected is then broken at its midpoint and an entry and exit
attached. This option isideal when pathing intricate |attice work or
smilarly detailed components. The longest entity is usudly the farthest
away from the contour, thus alowing an adequate entry and exit if

necessary.

3-5-4 INTERNAL ENTRY Center Pierce

The Center Pierce function alows for smal holes to be processed
correctly. When alead-in length is specified that length will be used
regardless of the profile required. If aholeisto be cut that issmaller than
the lead-in length, the lead-in needs to be shortened. The Center Pierce
vaue sets the smdlest Sze hole that will be processed with the default
lead-in. For exampleif a1/4" (6.35mm) lead-in isused the smalest hole
that can be comfortably cut, assuming a center pierceis 1/2" (12.7mm)
diameter hole. Thishole hasaradius of 1/4" so the radius should be st to
the same vaue as the lead-in length. Depending on results required, this
vaue can be dtered.

If the Center Pierce radius is set to zero, the setting has no effect on the
currently set FastPATH settings and will be ignored.



Chapter 3 - “FastPATH” 174
3-5-5 INTERNAL ENTRY Type

The entry Type can be either straight, quarter circle, hdf circle or none.
All these entry types are the same as the entry types available in FastCAM,
when a part is manudly pathed.

3-5-6 INTERNAL ENTRY Length

The Length of the entry is specified in thisfidd. If acircular entry is
gpecified in the Type field then the arc radius is specified here. Both
fractional and decimd inches can be specified in thisfidd, aswell as
millimeters depending on the units set in FastCAM.

3-5-7 INTERNAL ENTRY Angle

Thisfield setsthe entry Angle. 1t can be either 0, 45, or 90 degrees. The
entry angle is measured relaive to the direction of cut. For circular
entities with straight entries the appropriate entry angle will be substituted
for thisangleif it isingppropriate. If the entry angle is inappropriate
FastPATH will subgtitute a more suitable angle.

3-5-8 INTERNAL ENTRY On / Off

When the box is checked an internd entry and/or exit isturned on. If
unchecked the entry and/or exit is turned off.
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3-6 EXTERNAL ENTRY

FastPATH Settings
el
[ Specials T Stitch / Kerf T Internal Entry ]
Process T i T Mest Sequence T Mest Options [
Position  |Top left =]
- Entry
Type ’Straight j
v DnfOf Length I 144" in
[+ Cormer pierce Angle I 0 "i deg
—Exit
Type IStraight L‘
Length T :
 On/Off o in
Angle | i vi deg
Set your Lead-in and Lead-out preferences. =

Description Accept Cancel

3-6-1 EXTERNAL ENTRY Position

The Position box sets the Entry Pogtion. Thisis the place where the
programmer would like entries on the part. If a part does not have a
defined corner, for example, it is notched in the position that is required;
the best available placeis selected. Thismay not be the programmer's
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desired entry pogition. To overcome this, dways ensure a definite point
exiss where the entry is required. When corner pierce is not selected,
entrieswill aways be placed in the middle of an entity to the lft or right
(depending on kerf) of the selected start position. The start position will
always be as close as practicable to the postion specified, consdering the
entry type. The postions avalable are Top Left, Bottom Left, Top Right,
Bottom Right, Top, and Right.

EXTERNAL ENTRY Corner Pierce

With atick next to Corner Pierce the entry (or lead-in) will Sart a the
corner of an entity. If itisnot ticked, the entity closest to the start podtion
sdected by the "Postion” field will be broken in the middle and an entry
attached in this pogtion.

EXTERNAL ENTRY Type

The entry type can be either sraight, quarter circle, hdf circle or none. All
these entry types are the same as the entry types availablein FastCAM,
when apart is manudly pathed.

EXTERNAL ENTRY Length

The length of the entry is pecified in thisfidd. If acircular entry is
specified in the Type field then the length here isthe arc radius. Both
fractiond and decima inches can be specified in thisfield, aswdl as
millimeters depending on the units set in FastCAM.
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EXTERNAL ENTRY Angle

Thisfidd satsthe entry angle. It can be either 0, 45, or 90 degrees. The
entry angle is measured relaive to the direction of cut. For circular
entities with straight entries the gppropriate entry angle will be substituted
for thisangleif it isinappropriate.

EXTERNAL ENTRY On / Off

When this box is checked an entry or exit isturned on. If unchecked the
entry or exit isturned off.
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NEST SEQUENCE
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FastPATH Settings
el
f Specials T Stitch / Kerf T Internal Entry ]
Process T External Entry T Cut Sequence T Hest Options
Intatnal Swaap m Ez::ﬁzt?;r:lsl_ng sequence for Internal
A ek £ 3
5 2
I 2 I 4 I
Hest Start ITDp left -
Choose the Start Position for the Nest,
along with the nest's cutting sequence.
Hest Sweep iCDIumns IJ

Description

I Accept Cancel

3-7-1

Internal Sweep

This setting specifies how FastPATH will path internal penetrations or
drops/cutouts inside parts. The internal sweep can be either Horizontd,
Vertica, or Next Closest. Each setting is better suited to a specific
gtuation. By referring to the diagrams a user will be able to ascertain the
best gpproach. Thefirst cut penetration will always be towards the bottom
left hand side of the part.
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3-7-2 Nest Start

The Nest Start position specifies where the first rgpid or torch home
positionison aplate. Thissetting is used when an entire nest with aplate
boundary is pathed. The starting position can be in any corner of the plate
top left, bottom Ieft, top right, bottom right. The setting here overrides the
default setting that is loaded with FassCAM

3-7-3 Nest Sweep

The Nest Sweep describes how the nested parts are going to be cut from
the plate. The nest sweep can be ether to the Right or Up the plate. The
sweep will then snake through the partsin the direction specified.

3-7-4 Description

The Description field is used to enter adetailed description of the
FastPATH settings that have been set. Thisdlows a user to ensure
retrieved settings correct without the need to view each individua setting.

3-7-5 Accept

The Accept button loads the currently set parametersinto FastPATH.
Once the parameters are set, a User is able to save these settings for later
use.
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3-8 Nest Options
[ Specials 1 Stitch / Keif 1 Internal Entry 1
Process T Enternal Entip T Cut Sequence T iMest Options: T
[T Hole Avoidance Usze to avoid raveising over picyiously cul-paits.
Eut Short
L Rapids
# Bectanoulanrapids 7] Straight: rapids
\ When matking iz defined it map not be optimized. This
[" Saort Marking option finds making pathzs and minimizes travel,
Contour Gap ! DoE™ m  Mawmum gap allowable in paits bafore re-piercing.
Outline shown m Alters the cut parameter of the ouler and inner
contours, az shown below.
Deszcription Accapt Cancel

3-8-1

Hole Avoidance

Turning on Hole Avoidance dlows FastPATH to produce a nest that could
be run unattended. Each part is cut, ensuring the rapid between parts does
not traverse over previoudy cut parts. If the cutting head will pass over a
previoudy cut part a“head lift” command isissued. Thistype of output is
suited to high-speed laser cutting but can be used for most processing
aoplications if the machine supportsit.
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Two types of Hole Avoidance programming are available: Rectangular
Rapids or Straight Rapids.

Rectangular Rapids

When Hole Avoidance is set to Rectangular Rapids the torch will stay
down aslong as practicable. The torch will traverse between cut parts,

lifting only when necessary.
Straight Rapids

When Straight Rapids are selected, the torch will rise and traverse directly
to the next part that isrequired. The torch will therefore pass over
previoudy cut parts. With the head retracted this should not cause a
problem.

Sort Marking

When parts are marked aswdll as cut it is optimal to mark the partsfirst
then cut the profiles. This processing sequence is especialy true when
using a powder marker and cutting with plasma underwater. When Sort
Marking is checked al marking will be sorted S0 it is performed firgt, with
the cutting of partsto follow.

Contour Gap

When DXF parts are loaded into FastPATH and processed, thereisa
possibility that the contour is not closed. FastPATH overcomesthis
problem with the ability to set a Contour Gap. The Contour Gap isthe
distance below which a contour is consdered to be closed. For example,
thereisabreak in apart's contour of 0.005 inches (0.13mm) and another
break in the contour of 0.01. (0.25mm). If the Contour Gap is set to 0.001
inch (0.03mm), the break of 0.005 inches (0.13mm) is jumped over while
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the break of 0.01 inches (0.03mm) creates a 0.01 inch (0.03) break in the
contour. Only the single contour break is recognized.

Cut Short Rapid

This function will cut rather than rapid between the exits and entries of
parts that are close together. The rgpids will only be cut if

1. rapid movement is <50mm
2. rapid movement islessthen 10% of plate Sze
3. rapid movement does not cross another part boundary.

When paired and used with FatNEST’ S Common cutting of pairs, plate
utilization and speed of processing is increased.

Outline Shown

Depending on the part to be cut the Outline Shown specifies how a part
will be processed by FastPATH. When the output from FastPATH is not
correct it isusualy this setting that is not gppropriate for the part or parts.
For example no output would be generated for a path with a Sngle outsde
contour when FastPATH is set to Nest Plate.

None
If the part to be FastPATHed is just that, a sSingle part, then outline shown
should be st to None. Most single fileswill be processed with this
setting. Thissetting is aso used when part files are bulk converted in
FastPATH using the Batch Parts function.

Nest Plate

If acomplete nest isto be pathed, with the plate outline drawn around the

parts, then Nest Plate should be sdlected. |f acomplete nest isto be pathed
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without a plate outline around the parts, then none should be selected, or a
plate outline drawn. When FastPATH is cdled from within FastNEST, the
Outline Shown setting will dways be set to Nest Plate. [t cannot be
changed.

3-8-3-3 Silhouette

Silhouette is used to path a part (or nest) that will be cut like a stencil or
Slhouette. All profiles insde the externa boundary are tregted asinterna
holes, rather than externa paths. If you currently have FassCAM's
FontGEN program the text output can be bridged in FastCAM, then a plate
outline drawn around it and the text will be cut as a gencil.

3-9 Specials
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FastPATH Settings

[ T External Entry T Mest Sequence Mest Options
T Stitch / Kerf T Internal Entry
-Tag -Small Hole
" On Length I 0" in Tag | ‘.l Maximum Size
0" n
Feedrate
%%
e 2 [ 10
~Pre-Pierce
I OnfOMH Radius |||_ mm
Cuts hole of specified Radius. at all profile entry positions: prior to commencing
the part cutting. All Pre-Pierces will be completed before any profile iz cut.
Description | Accept Cancel
3-9-1 Tag
The Tag option dlows nested parts to remain attached to the skeleton. The
tagged parts can be ether:
3-9-1-1 All (fully tagged)
When this option is set both parts and drops (internal cut outs) stay
attached to the main skeleton by the tag width specified.
3-9-1-2 Inside Tag

Drops (internal cut outs ) remain attached to parts.
The part is separated from the skeleton
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Outside Tag
Drops (internal cut outs ) are cut from the part. The part remains
attached to the skeleton

The contour to be tagged is selected from the dropdown list. The specified
tag length is gpplied to both insde and outside tags.

Pre Pierce

The Pre Pierce function is used to process anest by first pre piercing all
entries and then returning to those entries, using them as an edge Sart.
This has the bendfit of a better quality cut. An old or worn torch can be
used to cut the pierce hole. Thetip can then be replaced with a newer or
better quality tip and the profile is then cut. Doing this could aso provide
better utilization of atip, asatip that can no longer cut nicely could ill be
used for piercing.

The hole diameter, isthe hole diameter cut by the torch for each pierce.
When the torch returns to cut the profiles after first piercing, the cutting
path will sart at the edge of the hole. The edge sart will thus require less
heat input and also produce an easier Start.
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3-9-3 Small Hole

The Smdl Hole option dlows the variation in cutting Speed when cutting
“holes’ lessthan a pecified Sze. The feedrate used is a percentage of the
initid feedrate for the part. For example if the initid cutting feedrate was
st to 120 in/min (3050mmymin) then a Small Hole Feedrate of 80%
would change the feedrate to 96 in/min (2440 mm/min)

An important factor to note is that the hole does not need to be circular. A
rectangular hole that fits insde the hole Sze specified will haveits cutting
gpeed reduced. The hole does not need to be closed. If anotchwascut in a
plate and the notch was smaller than the hole specified then it too, would

be subject to the reduced federate.



Chapter 3 - “FastPATH” 187

3-10 Stitch Kerf
FastPATH Settings
. [ Process T External Entry T Meszt Sequence Meszt Options
Specials | Eiiich 7 Kerf | Internal Entry
- Kerf Compensate NC output
I~ Adjust geometry Kerf Armount ] in
- Stitch Cut-
Stitch Distance [ i
™ Internal Slitting Stitch width [ in
Description Accept Cancel
3-10-1 Kerf Compensation

Thisisan optiond feature to FastPATH. This function becomes available
when the Kerf option is purchased for FasCAM. When initidized, the
Kerf Compensation will modify a part's geometry based on the kerf width
gpecified. All internd paths will be made amdler and dl externd paths
will be madelarger. Thisensures al parts when cut will be cut to Sze.

When the NC code is produced for the finished part or net, kerf will il
be enabled in the code. It is paramount that no extra kerf be added to the
parts on the controller. This problem can be overcome by adding kerf in
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FastPLOT, where the kerfed output will be final.

IMPORTANT

The Kerf specified in dl FassxCAM's kerf compensation routinesisthe
cutter radius. Many kerf tables specify cutter diameter. Thisvaue needs
to be haved if itisto be used in FastPATH. All programmers need to
ensure the vaue entered is correct.

3-10-2 Stitch Cut

Turning on Internd Slitting automaticaly Stitch Cuts an internd path
according to the set parameters. Theinterna path cannot be closed nor
can it touch an outside boundary. This function can be used for
automaticaly dtitch cutting nested |obster backs or penetrations in cones
for example.

3-10-2-1 Stitch Distance
The Stitch Digance is the amount of cut or the distance the torch will
travel while cutting the ditch.

3-10-2-2 Stitch Width

The Stitch Width is the separation distance between stitches or how far the
torch will trave without cutting.

For acircleto be stitch cut it needs to be broken aswell as a separation
between both ends. This can dso be achieved by drawing an arc which
swings through a near complete circle, for example 359 degrees.
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Chapter 4 - FASTPLOT™

The FastPLOT program provides the capability to Verify, Edit and Sort part

programs.

NOTE: FastPLOT is a FastCAM optional feature

4-1

4-1-1

Fast Plot NC FILE

NC FILE SCAN

Scan dlows for the rapid viewing of the geometry in NC code.

Scan will display dl the filesin the current directory, which you

can choose to open in FagtPLOT for further verification or editing.

(If you need to change to a different directory, please refer to your
Windows 95/NT manual).

To select apart to be verified, smply click on the part and then
click the SELECT button (you can also simply double-click the
part name). The part will then be displayed on the screen, showing
al paths and Start & Stop points.

Judt like the FastCAM File Restore box, after onefileis selected
the mouse is represented with an hourglass, by moving or clicking
the mouse, the SCAN open box will be shown again for another
sdection. Thismethod is smply giving you a quick view method
to find the correct file.

Once the files have been verified, and you have finished, you
samply hit the CANCEL button. Thiswill then bring up a prompt,
asking you if you would like to edit the selected file.

If you select NO, you will then be placed back at the FastPLOT
Main Menu.
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By sdecting YES, the EDITING feature of FastPLOT will be
started.

4-1-2 NCFILE EDIT

The EDIT function alows the NC Code of the program to be
verified and manudly edited if necessary.

Like the SCAN function, the Open box is presented, which enables
the sdection of thefile to be edited. Upon file sdlection, the NC
FILE EDITOR screen will be displayed, and the code for the
program will be listed down the left hand sSide of the screen.

4-1-3 NCFILE PLOT

The PLOT function is used to PLOT out an image of ether apart
program or a completed Nest program.

The windows open box is displayed, from which apart to plot is
selected, following this the windows printer box will be displayed.
After sdlecting the required printer settings, click the OK button
and the View menu will be displayed in the center of the screen.
This view menu dlows you to select the Change Digplay option,
from which you can change display properties for the print out.
The Plotter Pen Width dlows the darkening of linesthat are
printed. A vaue of 5 produces areasonable result. The Plotter
Label can be either None (no label), or Screen (Smple part
information), or Template (More complex part information). None
is selected by defaullt.

4-1-4 NCFILE COST

The Cost function alows costing to be performed on individua NC
parts or nested programs. Some user information is required, such
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as. Cutting speed, Rapid speed, Cost per pierce, Handling Time,
Part Thickness, Machine Rate, and Materia Cost.

From the windows open box the program to be costed is selected.
Once afileis sdlected the Costing screen will then be displayed.
Input the required vaues, and the cost of the part will be displayed.
This screen can aso be printed. See the following graphic for
example.

. MC Profile Costing

INC Program Costing Print | Exit
Filename test Date  03-22-1998 Time 224513
Blocks 49 Part Thickness mm Rect. Width 966.82  mm
Characters 405 Material | MILD STEEL 250 7] |Rect. Height 93334 mm
Machine LYY Density 2000 kegim3 Eect Weight 180474 Lg
Control CONTEOLD. |Cut Area 8 m2 Thtilization 9935 Y
Torches 1 Zut Weight 179274 kg Scrap Weight 1201 kg
Distance Feedrate Tierces / ; ; Timne

Process (ki) (rifmin) | Storts F/Pierce SecsPierce Winiite]

EAFID 1.33 &000 ] 22

PLASMA 4.12 750 5 25 5 151

+ Handling Minutes Pierce Costs § 1.25

Total Time 6. 74 Minutes @ FHour = Machine Time § 12.47

Weight A8 Tomnes @ [=00 FiTonne = Material Cost § 144 38

Total § 1551
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4-1-5 NCFILE LIST

Lisgt directsthe NC file to the printer. The code will be printed in
column format. The “listing” includes the following data

Line Number. The actud line number in the NC code

X,Y Absolute position. The postion of each block of codein
absolute, from the firgt position in the NC code. Thisis
extremey ussful for determining torch position when re-
garting jobs after power failure or at other times when the zero
of thejob islogt

The code itself. Useful in debugging programs or locating a
posgition for restarting programs.

Type of program, listing appears as Inc or Abs. Meaning the
NC codeisin Absolute or incrementa form.

Units, mm or inch. Refers to the units of the coding.

4-1-6 NCFILE Kerf Compensate

Thisfunction will autometically kerf compensate an NC file. Oncethefile
has been salected the amount of kerf should be entered. The kerf offsat can

be ingpected and the kerf compensated file saved. Thisis an option for
FastPLOT and suited for Burny Controllers.

4-1-7 NCFILE EXIT

Thiswill dlow you to EXIT from the program.
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4-2  NC UTILITIES

4-2-1 NC UTILITIES CONVERT to CAM

The Convert to CAM function, dlowsyou to Convert/Trandate
any NC program into a CAM file. All cutting paths, lead-in/outs,
drill processes will dl be converted back to the origind geometry
which was used to create the NC program. Convert can be used in
many cases, but the most common isif the origind geometry file
(CAM file) has been lost, and changes need to be made to the part.
Simply convert the NC program back and make the changes; there
is no need to redraw the complete part.

Once convert to CAM is sdlected, you will be presented with the
windows open box, from which you can choose the file to be
converted. FastPLOT will processthefile, and save it asa CAM
filein the same directory from which it came. Y ou will then be
asked to Print out alisting, after your choice has been given, you
have the option to go into FastCAM or to stay in FastPLOT for
further verification.

4-2-2 NC UTILITIES EXPAND NC

This feature allows the part or partsin NC code format to be
expanded by avalue. This value can be a percentage, factor or a
distance.

Percentage: This alows a part to be expanded by avaue
expressed as a percentage. i.e. a percentage of 200% (a value of
2) would make the part twice as big.

Factor: This allows a part to be expanded by avaue
expressed as afactor. i.e. afactor of two would make the part
twice as big.
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Distance: Thisdlows a part to be expanded by avaue
expressed as an offset from the origina component. This can be
used to compensate for kerf where the kerf has not been
dlowed in the origind NC code.

@ Caution should be used in expanding parts as the expansion
will apply equdly to theingde aswell asthe outsde. Expansonis
often used to compensate for alarge thermd input (e.g. cutting
heavy plate), which would otherwise shrink the component beyond
the accuracy required. Negative vaues can also be used to shrink a
part if required.

4-2-3 NC UTILITIES SORT NC

Sort NC alows processes to be sorted for NC code containing
multiple processes. The most common would be for marking

within anest. Thisalows al marking to be completed before
cutting commences. Other uses are to process nests where the
processis not avalable. i.e. marking is not ingtaled on the

machine. In that case the marking can be sorted to the back or front
of the code to make editing easier.

Sorting can be set up automaticaly for FassCAM® users with the
FastPATH option ingtalled. Processes available on profiling
equipment can include the following.

Marking, Powder and Plasma Marking

Multiple cutting processi.e. Plasma heavy and light plus
Oxygen

Text marking, Vector and Ink-Jet

Drilling and tapping

Bevding. Including, Plasmasingle and multi pass, Oxy single
and multi torch

Spat Drilling
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4-2-4 NC UTILITIES EXPLORER
Short Cut option to start Windows Explorer.

i This function currently only operates under Windows 95

4-2-5 NC UTILITIES FASTCAM DRAWING

The FASTCAM drawing function alows direct access to the
FastCAM Drawing and Pathing program from within FestPLOT.
This option eliminates the need to EXIT from the program and
restart FastCAM.

4-2-6 NC UTILITIES ENABLE OPTION

Additiona FassCAM components can be added using this function.
Some of these components include, Automatic Nesting, FastPATH,
Kerf Compensation, Stick Font Marking, other CAD drawing file
formats. Please contact your FastCAM sales representative for
further information.

4-2-7 NC UTILITIES LICENSE

Displays information about the Authors of the software and the
licenaing for the program.

4-2-8 NC UTILITIES CONVERT TO DXF

Automaticaly converts an NC fileto aDXF. Thisdlowsthe
converson and subsequent opening of NC filesin programs such
as AutoCAD.
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4-3  NC PROFILE

4-3-1 NC PROFILE CHANGE NC
This function alows the user to change NC Controal types. If you

have purchased multiple post processors it will be enabled. Itis
dissbled by defaullt.

4-3-2 NC PROFILE DISPLAY NC
This option digplays the current control file in a Soreadshest

format, purely for visua checking and confirmation of control
type.

4-3-3 NC PROFILE LICENCE

Displaysinformation about the Authors of the software and the
licenang for the program. It dso showsthe Program’s License
Number that is used to enable program options.

4-3-4 NC PROFILE ABOUT

Provides information about the version and date of the program aswell as
any loaded options.
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4-3-4 NC PROFILE TRANSLATE NC

Thisis an optional module for FastPLOT. The FassTRAN module dlows
the automatic conversion of NC code from one controller type to another.
Thisis quite ussful when anew machineis purchased, for example a
Burny 2.5 plus, and old programs (from aLinde) need to be cut. This
option aso indudes mapping of differing machining functions An

example is Oxy code to Plasmaor Drilling to Spot Marking. Please
contact your FastCAM resdller for more information.

4-3-5 NC PROFILE BOX NEST

Thisfunction is designed for controllers that support subroutines. It can
aso be used effectively without them. By sdecting an NC file, then the
plate size, and part separation, the plate is automaticdly filled with the
selected part. If required, subroutines are used to reduce the sSze of the
generated NC code.

4-3-6 NC PROFILE RESET FILES

Resets the temporary files created by FatCAM. This can resolve the
problem of FastCAM becoming lost or not opening correctly dueto a
strange error.
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APPENDIX A

FastCAM® File Structure

FastCAM'’ s one step programming system is located in the following
directory:-

C:\Program Files\Fastcam
The programs FASTCAMS5.EXE FASTNESTS5.EXE and FASTPLS.EXE
control the three main sections of the FastCAM suite.

FASTCAMS.EXE isthe line drawing, parts congtruction, and NC code
generation program.

FASTPL5.EXE dlows the programmer to visudly verify; cut direction,
rapids, punch marks, & order of cut.

FASTNESTS5.EXE istheinteractive and automatic true-shape nesting
program.

All the main programs produce severd types of file extensons. Each
extension represents a different type of file used within or produced by the
main program.

Thefollowing isalig of the extensons and how they rdaeto
FASTCAMS.EXE, FASTNESTS5.EXE or FASTPL5.EXE.

FILE EXTENSIONS:

1. FASTCMS.EXE FILE EXTENSIONS:
*CAM
FastCAMO geometry files (CAM Files) are produced when aFile Save is

done in FastCAM. Thesefiles are used in FastCAM and FastPLOT. They
cannot be taken to the controller to be cut.
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*PTH

FastPATH data files produced when FastPATH is used and the settings are
saved.

*TMP

FastCAM temporary file, containing information regarding File Paths and
FastPATH file names.

BACKUP.CAM

FastCAM backup files. Thesefiles are created when NC codeis
generated. Itisa CAM file of the last generated NC part.

*® FILES WITHOUT AN EXTENSION

No extension files are produced when a part program file is generated
under OUTPUT NC CODE in PROGRAM PATH. Thesefiles contain
NC language and can be used in the FastPLOT program for verification,
nesting, or can be taken directly to the controller and cut.

@NOTE: The cutting of these files depends on your Control file setup, Please ask
your software supplier for technical assistance.

Also note that the “no extenson” files may be given an extension by the
user, eg.. *.PRT, or *.TXT. The extenson has no effect on the NC

program.

2. FASTPLOT.EXE FILE EXTENSIONS:
*TMP

FastPLOT temporary file, containing information regarding File Paths and
NEST data.
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* EXP

Used when afileis expanded in NC Utilities- Expand NC. Digtinguishes
the expanded part file from the origind file. Can only be performed on an
NCfile.

*SRT

Used when anest is sorted in NC Utilities-Sort NC. Digtinguishes the
sorted file from the origind file. Can only be performed on an NC file.

* FILE WIHTOUT AN EXTENSION
Produced in FastPLOT by ending anest. Thisfile contains NC code and

can beusad in FastPLOT for verification or taken to the controller to be
cut.

5ﬁNOTE.‘ The “no extension” files may be given an extension by the user, e.g.:
* PRT, or *.NC. Some controllers require a specific extension, so please consult your
Controller manual for reference.

3. FastNEST FILE EXTENSIONS.

FastNEST file extensons can be found in the FastNEST manual.
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FASTCAM DIRECTORY
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Aboveisabasc lig of the files contained in the FastCAM directory, just
after ingdlation.

NOTE: Other files may appear in this directory after the program has been used,
e.g.: FastCAM.TMP.....etc.
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DESCRIPTION:

Burny.con:
Thisfile providesthe G and M codes or controller codes, which are placed
into the NC program. Contact your software resdller prior to making any
changesto thisfile.
NOTE: Thisfile may be under a different name: ANCA2000.CON,
LYNX.CON, CONTROL.CON....€tc.

Fastcam.bmp
The opening FastCAM picturefile, if present

Fastcam.ico:
Thisisthe FassCAM icon (picture) file.

Fastcamec.txt:
Thisisalanguagefile for chinese, the name may change depending on
your ingtdled languages (if present).

Fastcamo.txt:
Thisisthe generic ENGLISH languagefile

Fastcm5.exe:
The main FasCAM drawing program.

FastnestS.exe:
The Automatic/Interactive Nesting program (the inclusion of thisfile
depends on the modules that have been purchased)

Fastnest.ico:
Thisisthe FastNEST icon (picture) file.

FastplS.exe:
The main plotting, and verification program.

Fastplt.ico:
Thisisthe FasPLOT icon (picture) file.



Appendix A 203

Feeds.dat:
Thisis the Feedrate table that can control the Feedrate of the profile
meachine. Thisisonly ingtalled on selected machines, contact your
software resdler for further information.

Material.dat:
Thisisalig of materids, which can be assigned to a part or program from
within FastCAM/FastPLOT.

Readme First.wri:
Thisisa WRITE document which explains details on the connection of
your FastLOC Dongle.

Setup.dat:
Setup.dat configures the computer so FassCAM will perform correctly.
The file contains certain information, which can be changed, see
SETUP.DAT later in this chapter.

Template.cam:
Thisisthe English Template file used when printing in
FastCAM/FastPLOT or FastNEST.

Templatec.cam:
Thisisthe Chinese Template file used when printing in
FastCAM/FastPLOT or FastNEST.

Cross_il.cur:
Thisisthe cursor file for Windows NT and 2000.

Fonts.cam
Thisisthe PlaateMARKER font file. The fonts defined in this file will be
used to mark plate.

@ NOTE: If some of these files listed are deleted or destroyed your software may
not function properly, if at all.
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CONTROLLERS & “CONTROL.DAT”

FastCAM supports the following controllers. ESSI, ANCA 200, MY NUC,
LASER LAB, AVCA2000, PLATEMATE, AUTOPATH ESAB,
COMPUPATH CREONICS, BURNY, PEDDIMAT, GE 1050, MAZAK,
UCNC, FABRICATOR, ALLEN BRADLEY, FAGOR, TANAKA,
CINCINATTI LASER, IWATANI, JHE, HYBRID, LYNX, LASER LAB
32bit, PDF 32, ALLEN BRADLEY 2, VISION 1000, ESAB, FARLEY
ATLAS, FICHEP, DYNAPATH, KOMATSU, TANAKA, FANUC,
SIEMENS, MESSER AUTOPILOT, FANUC ROUTER, JOLUMA,
FAVOR LASER, FARLEY FABRICATOR, SILVERS, BOLICHANG
BEVEL and VISION 2000 controllers. Each controller uses either the
standard Word Address or ESSI programming language.

@NOTE: Many other controllers, are supported, please contact your software
supplier for further information.

Within FastCAM the file CONTROL.DAT sets up the specific tool codes
for each controller. When NC code is generated, FastCAM looks to this
filefor the proper codes. For a programmer, there islittle need to change

thisfile, after initid sstup.
WORD ADDRESS LANGUAGE DESCRIPTION

Word Address language is the stlandard NC programming language in the
United States. It consists of a series of G codes, M codes, X,Y, and I,J
movements. G codes are used to define direction of kerf, and the type of
entity to be drawn. These are fairly standard between controllers, while the
M codes or miscellaneous codes are controller specific.

M codes are used to turn on and off tool processes and provide other
specific controller functions. The X,Y vaues represent movement along
the horizontd axis (X), or the verticd axis ().

A pogtive X will be amove to the right, while a negetive X isamoveto
the left. Smilarly, apostive Y isamove up and anegative Y isamove
down. The | and Jare used to locate the center of an arc or circle.
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Look at the following print out of the part program for the drawing below.

17 LINE 15

LINE 14\

Y LINE 1&

/ LINE 17

LIME 3 "
LINE 19 }’:::’/

A T e w0

//_LINE = L LIMNE 12
FastCAM Output DESCRIPTION
1. G70 Inch units
2. G91 Incrementa
3. G0X0.44Y5.70 Rapid Traverse
4, G41 Kerf Left
5. M20 Pasma On
6. G3X1Y-11 CCW arc
7. B CCW Circle
8. M21 Plasma Off
9. G40 Kerf Off
10. GOX-10.13Y-4.52 Traverse move
11. G41 Kerf On
12. M20 Plasma On
13. G1Y .5 Line
14.Y17.82 Line
15. X29.25 Line
16. G2X3Y-3J3 Clockwise Arc
17. G1Y-14.82 Line
18. X-32.25 Line
19. X-.50 Line
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20. M21 Plasma Off
21. G40 Kerf Off
22. M02 End of Program

Thefirgt two G codes, G70 and G91, tell the controller that the program
will bein English and Incrementa units.

All Word Address programs produced by FassCAM will start with this
coding. After these two preparatory G codes the program startsthe cycle
which is repested.

The Kerf isturned on left with a G41.

The Tool isturned on with a, “tool-on” M code. Note that each controller
has unique M codes for each process supported; (Plasma, Oxy, Punch,
Marker, & Zinc marker).

Following the “tool on” codesis a series of G movesto perform the
cutting functions.

GO0  Repid Traverse

Gl Lire

G2 Clockwise Arc

G3  Counter Clockwise Arc

Each G code cresting amove, is followed by an “X,Y” vaue defining the
endpoint of the move.

When aragpid traverse or lineis defined the X, Y vdues are dl that is
needed. When an arc or circle is defined, in addition to the X, Y there must
aso bean I,J vdue Aswith alinear movement the X, Y defines the
endpoint of the arc or circle, while the I, J defines the location of the center
in relation to the start of the arc or circle. For example, if aclockwise arc
with aradius of two inches is drawn, the block of code is: G2X4Y 012X0.

Notice that the T movement is the distance dong the X axis from the Sart
of the arc to the center, and the J movement isthe disance dong the Y
axis from the start of the arc to the center of the arc. A cirdewill havean
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X, Y value of zero, because the sart point and the endpoint of the circle are
in the same place.

There are acouple of other points worth mentioning concerning FastCAM
out-put and Word Address programming language. FastCAM produces a
stripped down code with al unnecessary information removed.

By producing this form of code it is possible to load larger programsinto
the limited memory of the contraller. The information being removed are
modal codes and zero values. Modd codes are dl of the G codes which
remain in effect until another type G code is required.

For example, in the following program, a series of lines are drawn to form
abox, only thefirst G1 isrequired, and any vadue of zero isremoved.

FastCAM Output Long Hand Description
G70 G70 Inch
GI1 Ga1 Incremental
G41 G41 Kerf left
M20 M20 Plasmaon
Gly4 G1X0Y4 Line
X4 G1X4YO0 Lire
Y-4 G1XO0Y-4 Lire
X-4 G1X-4Y0 Line
M21 M21 Pasma off
G40 G40 Kerf off

MQ02 MO02 End of program



CONTROL.DAT - LINATROL

/OPERATIONY

* OPER CONT KERF COL LTYPE/
* CHAR

PLASMA, 2, -1, 15, 1,
MARKER, 1, 0, 13, 3,
/IKERF RIGHT/

G42

/IKERF LEFT/

G41

IKERF OFF/

G40

* GENERAL UTILITY STATEMENTS
/OPENING STATEMENTY

/COMMENT ON/

/ICOMMENT OFF/

/RAPID ON/

/IRAPID OFF/

ICLOSING STATEMENTY

MO02

[HALT/

ISTART OF NEST/

/END OF NEST/

MO02

1,
1,
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PLOTTER ON,OFF,START,STOP

M7,M8
M9,M10,M11,M12
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Thisisabrief description of the G and M codes commonly used in
the LINATROL controller. For a detailed description please see
your Linatrol programmers manud.

LINATROL M CODES:

M00 PROGRAM STOP:

MQO is a program interrupt normally used to dlow the machine
operator to check a part’s dimensions or to remove parts from the
plate. To continue execution of the program, the operator must
press start push button.

M02 END OF PROGRAM:

All programs created with FastCAM will end with an M02. M02
turns off dl active codes and raises dl heads to the full up pogtion.

M7 PLASMA ON:

Findsinitid height if height sensor isactive. If auto height sensing
is not active the operator should lower the torch to the proper
height and press the proceed button.

MS8 PLASMA OFF:

Turns off plasma and raises torch.

M9 ZINC MARKER PROCESS ON:

Activates zinc marker.

M10 ZINC MARKER PROCESS OFF:

Turns off the zinc marker.
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LINATROL G CODES:

For more information about Autopath G and M codes refer to the
Linatrol programming manud.

G70 ENGLISH UNITS
G71 METRIC UNITS
G90 ABSOLUTE PROGRAMMING MODE

Absolute programming is when dl points are referenced from an
absolute 0,0.

G91 INCREMENTAL PROGRAMMING MODE

Incrementa programming is when one point location is referenced
from the previous point on the part, not necessarily absolute O.

GO00 or GO RAPID TRAVERSE

Rapid traverses are the moves required between cuts to position the
tool for the next cut. Rapid traverses are executed at full machine
Speed.

GO01 or G1 LINEAR MOVE, OR A LINE

G1 indicates agtraight line move and will be followed by an XY
movement.

For example: GI1X5Y1 This code will move the machine five
inches in the X and one inch in the Y.

FastCAM output drops any coordinateswhich are 0, so it is
possible to see aline of code with only an X or aY .(Except for
Allen Bradley and some Union Carbide controllers).
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G02 or G2 CLOCKWISE ARC OR CIRCLE

G2 defines a Clockwise Arc or Circle. In addition to the X,Y
vaues arcs and circles have an | and Jvalue used to define the
center of thearc or circle.

GO3 or G3 COUNTER CLOCKWISE ARC OR CIRCLE

G3 defines a Counter Clockwise Arc or Circle. In addition to the
X,Y vaues arcs and circles have an | and J value used to define the
center of the arc or circle.

G40 DISABLE KERF
G41 LEFT KERF

Kerf isthe amount of materia destroyed in the cutting process. In
FastCAM only the direction of kerf isusualy set and not avalue.
A kerf vaue can be inserted, which can be overridden by the
machine operator at the controller. Kerf left must be used for
plasma cuts unless a specid right swirl ring is being usad. A good
practice isto aways use left kerf to make problem solving essier.
With left kerf the cut direction is counter clockwise for ingde cuts
and clockwise for outside cuts.

G42 RIGHT KERF

When using right Kerf, cut direction is clockwise for indde cuts
and counter clockwise for outside cuts.
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DEFAULTS & "SETUP.DAT"

SETUP.DAT

VERSION,VER 3.0 * MARCH 1997*
CUSTOMER, FMS

DRIVE,C

TORCHES,6

BLOCKNUMBERS,2

COMMENTS,0
CONTROL,18,CONTROL.CON
NEST,BOTTOM

. PLACES3

10. UNITS,1,1,0 'inch input, inch output, incremental

WoNo~wWN PR

SETUP.DAT is used to setup the PC to run FastCAM properly.
Some of the information can be changed by the user. If you are not
sure what can be changed cal FastCAM for technica support. If
certain parts of thisfile are altered or destroyed your FastCAM
system will not work properly, or at dl. Please be careful when

changing thisfile

DESCRIPTION:

. VERSION- Veson of FastCAM currently in use.

. CUSTOMER- Name of user licensed to operate FastCAM.
. DRIVE- Hard drive on which FastCAM program resides. If a
large, segmented Hard drive is being used then the segment on
which FastCAM is operating must appear here.

. TORCHES- Maximum number of Torchesto be used in multiple
torch nesting.
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BLOCKNUMBERS,2- Inserts blocknumbers in both part
programs and nest files.

COMMENTS,0- Turns off comment linesin output programs.
Must be present for Burny control, running in EIA code.

CONTROL- Control validation. Should not be changed, will
affect vdidity of parts constructed.

NEST- Specifies starting point for a nest. Can be set at top right,
top left or bottom left, bottom right.

PLACES- Setsthe number of decimd places to be output in an
NC program. Three decima places means that the software will
round to the nearest 1/1000.

UNITS-1,1,0- Setsthe system default to be Inch Input, Inch
Output, Incrementa. For Metric input, Metric Output, Absolute
the setting would be 0,0,1 The Input and Output can be changed to
metric and/or absolute output or any combination.
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APPENDIX B

COMMON CONSTRUCTION EXAMPLES

This section of the manua has been added to give the user avisud
example of how the congtruction functions in the software should gppear
On your screen.

This section includes examples of:

Blending of Arcsand Circles

Corner Congtructions

Fillet Blends

Intersecting Lines and Circles

Control Points

Pardld Lines

Lines Tangent to Circles

Arc Congtruction

Point Definitions (Absolute & Incrementd)
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APPENDIX C
Reference Sheet for
Enhanced Keypad Functions

Show CAD Layers Control Points

Zoom Out
(Smadler)

Zoom In
(Larger)

Pan & Zoom.\Speed Toggle View - Repeat
(Refresh the screen)
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APPENDIX D
THE TOOLBAR

The following is a list of definitions for the Toolbar used in FastCAM.

ol FILES-NEW
[~ FILES-OPEN
1= FILES-SAVE
=] PLOT-FILE
Im] LINE-BOX
1Zi LINE-TWO (2) POINTS
lol FULL CIRCLE
| REAL POINTS

LI'i NOTCH CORNER
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CHAMFER CORNER
FILLET CORNER
VIEW-AUTOSCALE
VIEW-INDICATE CORNERS
ADD TEXT
STRETCH
TRIM
ERASE LAST
PREVIOUSVIEW
SHOW CONTROL POINTS
UNDO
REDO

OUTPUT NC CODE



Appendix E - "FatCAM Example Template’ 230

Overview of FastCAM

-~

K 1
| Start the FastCAM drwing
\, Frogram

! 2
| Divaw your part or import a
\ DXFAGES file,

¢ 3 B
|. Save and name the part

L dlrawing az @ CAM file

4 = e 34 i
| Venty the dimensions of the Redrmw the part to the
* art, correct dimensicne.

- ’}H"' -
- 5 -~...
-~ NG
-« Are the dimensions

correct?

) & B
| Frogram the cutter paths for
\ the part

-

| T
| Cruput the NC code for the

-~

il [ T
l Remm to FastCAM, and
N regtore the part,

% 8
[ Go to FastPLOT and venfi
.. the N code for the part

X

L

T 9 i i MO
I the program part g

correct?

10

Download completed program to the
cutting machme, OF nest with the

FastNEST program.
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Thefollowing isalig of the Key words available for use within the Template

Key Description Inch | Metric
@area part or nett area 49 3.6m2
.ft.
@center plot centreasx and y 103.431 304.1
@comments comments Thisisacomment
@control NC control number O ESS
@controlfile name of control data ESSI2.DAT
file
@customer customer Atlas Stedl
@cut total cut length in 11.6ft. | 3.45m
mm or feet
@date date 11/11/98 13:45
@dengity density 4000 1894 kg/m3
Ib/ft3
@drawing drawing number or Drawing # 53
description
@drills number of drills used 2
in changer
@drilled number of drilled 35
holes
@fastcam program name fastcm9,
fastpl 99,fastnest
@feedrate feedrate 60 1032 mm/ minute
ifmin
@heatnumber heat number H344
@job job number JIF3403
@kerf kerf 25in 3.2mm
@location plate location BACK YARD
description
@mark totd mark lengthin 4.7 ft 15m
mm or feet
@materid materid STEEL GR350
@mill mill number HT341
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Key Description Inch | Metric
@name part name or nest TEST1.CAM, TEST1,
name or NC name NEST1
@nameprocess Displays the most
used cutting process
@path path of nc output c\test\customer1\
@pierces number of pierces 15
@platearea plate area 36.5ft2 | 3.5m2
@platedesc plate description SLIGHTLY
BUCKLED
@platename plate name or MS10035
number
@plateweight Mate weight for nest 2015lb | 953 kg
@process processing time 135.3 minutes
@pname programmer name M.JF
@rapid totd rgpid lengthin 59m
mm or fegt
@remnant remnant weight 1252.3 | 544.3 kg
b
@revison Drawing revison Rev 1.31
number
@scale scde 35:1
@scrapweight Scrap weight 356.5lb | 134 kg
@gze Size of part or plate 35mx15m
@spacing Torch spacing 4.3ft 12m
@text number of text 34
operations
@thickness thickness 8.34in | 205mm
@torches number of torches 1
@utilization plate utilization or
rect areafor part
@weight nett weight of partor | 9.35lb | 3.5kg

nest
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oy ®
Additional Software Modules by FastCAM
All products will run on Windows 98/2000/NT/ME or XP

FastNEST® Interactive Nesting Module:
Simple drag & drop part nesting with, dynamic part rotation, interactive arraying
and high speed block nesting, including plate remnant nesting.

FastNEST®:
Fully automatic true shape nesting module for bulk processng. Highly
optimizable nesting system with inbuilt FatPATH® automatic pathing system.

FastPATH™: Automatic & Intelligent Pathing Module.
Including DXF/IGES interface for CAD with automatic batch processing for
FastNEST®. FastPATH® costs CAD and DXF nests and partsinstantly. Generates
NC code immediately. Eliminates hours of manual pathing. Two click postive
and negative Bridging. Dramatic improvement in machine performance, saving
up to haf the cutting time. Dramatic savings in plasma consumables. Requires
FastCAM.

FastSHAPES® Plate Development Programs
True Thick plate developments outputs NC code for any machine / controller
combination. Outputs include DXF 2D & 3D, manua lofting layouts, FasCAM
CAM format & NC Code including plate marking, Screen layout shows forming
angle for pressing and shaded 3D model. Suite of software solutions to a number
of common engineering and drafting tasks over a broad range of applications.
The user provides an engineering specification of the task, a FastSHAPE®
program provides the detail - patterns and /or solid geometry - as required. Over
18 individual FastSHAPE® programsin all.

FastTRACK® Remnant Tracking System
Plate and remnant plate tracking system. Accurate, smple and fast tracking of all
remnant by exact shape, grade and thickness. Find Plate - rapid search of remnant
stocks for a specific size, materia, grade and thickness - find that plate fast!
Stand alone product or FastCAM® compatible for automatic updating from
nesting system.
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FastFRAME®: Space Frame Fabrication
FastFRAME® addresses the long standing problem of developing pipe
intersections for smple and complex pipe structures. System reduces months of
work for a drawing office to less that one day for complete development of the
pipe templates.

FastBEAM®: NC for Beamline Drills
Fast graphic programming system for Beamline equipment supporting
Peddinghaus, Wagner & Ficep. Accepts output from most 3D structura CAD
systems and DSTV generdly. Beamlines used for the drilling, punching and
cutting of rolled sections, such as Beams, Channels, Angles and Flat Bars.

FastCOPY® :Conversion of Templates to NC Code
Direct NC digitizing and optical template conversion system. With FastCOPY® it
takes a programmer no more than 5 to 10 minutes to digitize a complex and large
profile very accurately, including al holes, fillets, bends and the like. Parts can be
digitized to any chosen scale. FastCOPY® is unique, worldwide in its operation,
smplicity and accuracy.

FastCUT® :Optimization and Estimation for rectangular and linear
Simple to use! Designed to find the optimum layout of parts to be cut from any
flat sheet material or lengths from rods and bars. Provides Clients with quick and
accurate quotes. It even takes remnant into account. Anyone who has a need to
shear flat SHEET or BAR material is a potential user of FastCUT®.

FastCUT“Labels
Labeling program for FastCUT data files. Identification of parts produced using
FastCUT optimization.

FastCUT®Cut to Length (CTL): Shear Cut to length lines
Software program that enables you to instantly calculate idea blank sizes from
coil based materias. Ideally used by large manufacturer or Steel Service Center
who use large quantities of coil for processing. Results can be optimized for ided
single length blanks or mixed lengths.
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FastLINK™ :DNC Communication
Upload and download NC files from Machine or PC depending upon controller
type. Background or foreground program operation. Also multiple machine
support available.

FastTRAN :Universal CNC File Translator
Universal trandator for NC Code filesto NC Code. Support for over 32
Controllers and multiple process. Need to convert Linde files into Burny code
then FastTRAN isamust.

FastCAM® Profile Quoter: Quick Profile Estimation
Quote faster and quote smarter with this powerful tool. Quickly generate a quote
for your customer using the library of shapes included in the program or use your
own unique DXF/CAM file. Instantly calculates al data necessary for your
processing estimate.

FastCAM® FontGEN: Turn your Window Font into NC Code
Now you can convert the millions of Windows Fonts into NC cutting files. Cut
the text as is or explode for nesting. Type it in Word and cut it with FastCAM®.
No CAD knowledge required.

FastCAM® Outline:
Ideal for converting non-dimensioned artwork into cutting files. Ornamental iron
work, signs, machinery logos etc. Reads graphic files in various formats
including BMP, TIFF, JPG. Converts data into DXF format suitable for

processing via NC Machinery.

FastCAM® Kerf : Perfect for all Burny Controls
Simply run your NC programs with FastCAM® Kerf software on your PC and
watch them fly the moment they download to the controller. Speed up
production. No Kerf calculations to ow your production — do in seconds what
can take hours on the control.

FastCAM® Text Marker: Marking and Identification on parts
Unique text marking utility for burning machines. FassCAM’s Text Marker
function converts CAD text directly into stroke font movements for marking
|etters and numbers directly onto profiled parts. Requires FastCAM® plus
appropriate marking device or equipment fitted to the machine.
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Tradesman in a Box: (TIB) Layout and Fabrication Software for Shop Floor
Software for Boilermaking and Sheetmetal. Ided for hand cutting or optical
pattern production. Loft patterns directly from printout. A complete shop layout
system in abox — drawing and development.

v Additional workstation licenses are available for all products.

v Educational versions available.

v" SMA - Twelve Month Service Agreements can be purchased which include
free* upgrades

Many of the above full retail products are available for 30 day free trial and
can be downloaded from our web site:

www.fastcamusa.com
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International Offices

Customers can obtain additional information on the FastCAM® product range by
contacting your Local Resdller or from any of our International Offices. They offer high
quaity and expert service.

http://www.fastcamusa.com

North America / Europe:
FASTCAM Inc:
8700 West Bryn Mawr,
Suite 800 South

Chicago 60631-3507 USA
Td: (312) 715 1535
Fax: (312) 715 1536

Email: fastcam@fastcamusa.com

Australia: China:

FASTCAM Pty Ltd FASTCAM China
96 Canterbury Rd, Level 21, HSBC Tower,
Middle Park 3206 101 Yin Cheng East Rd
Victoria, Augtrdia Pudong, Shanghai 200120 China

Td: (61) 39699 9899 Td: (8621) 2890 3127

Fax: (61) 3 9699 7501 Fax: (8621) 2890 3131

Email: fastcam@fastcam.com.au Email: fastcam@fastcam.com.cn

Or contact your local Reseller
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Glossary

ABSOLUTE PROGRAMMING - The method of programming partsin which
al points on the part are referenced by an X,Y move from a 0,0 position.

ANGLE- Thereation of two sraight lines originating from asingle point.

ARC - A continuous portion of acircle. One of the primary units of congtruction
found in the FastCAM drawing program. Arcs have three control points, start,
center radius, and stop (or end).

ARRAY - A group of parts arranged into rows and columns. Arrays are found in
FastCAM under BLOCKING and in FastPLOT under NESTING.

AUTOSCALE - Re-scdes the grgphics screen to asze which includes dl points
and entitiesin the current view. Found in FastCAM and FastPLOT under the
menu header PLOT.

BLOCKS - Foundin FastCAM under the main menu header BLOCKS. Used for
defining a group of entitiesinto one block of information so they can be moved,
copied, or used in any of the BLOCK functions.

CAD - Computer Aided Drafting. Most drafting these days is done on computer
using one of the many drafting packages, with the resulting prints being generated
on aplotter. CAD systems can interface with FastCAM if they produce a DXF
fileor IGESfile. The drawing section of FastCAM can be thought of asa CAD
system with the out- put being the coded geometry of the part.

CAM - Computer Aided Manufacturing. The output of FastCAM isthe Numeric
Code (NC data) used to drive the computer located at the shape cutting machine.

CARTESIAN COORDINATE SYSTEM - Refersto an X,Y coordinate system
with the X axislying on the horizontal and the Y axis running in the vertical

plane. Using this X,Y coordinate system any point on aflat two dimensiond part
can be referenced.
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CNC - Computer Numeric Control used to control flame cutting machines,
milling machines, lathes and other computerized meta working equipment.

CONTROLLER - The computer located on the shape cutter and used to process
the part program. Common controllers are the Linatrol, Autopath, Burny,
Compupath, Linde, and Allen Bradley.

CONTROL POINT - Found in the Fast CAM. drawing program. Represented on
the graphics screen by ared plus sign. Control points are created when entities are
constructed, and deleted when the entity is erased or trimmed. Lines have two
control points, one on each end, arcs have aminimum of three, sart, stop, center,
and circles have five, four quadrants and the center. Control points can be used as
congtruction or reference points.

COPY - To duplicate or make another image of the same geometry, file or object.
When acopy is produced the origind is preserved.

CPU - Centra Processing Unit isthe heart of the computer. The CPU consists of
the hard drive for information storage, a floppy drive for information transfer,
processors and connectors to send information to peripherd devices.

CROSSHAIR - Represented on the graphics screen usudly as asmal white
crosshair. The crosshair is moved by using the mouse.

CUTTING DIRECTION - It isimportant to use the correct cutting direction
when programming a part using kerf. If the cut direction is wrong the part will be
too small by the size of the kerf.

CUTTING PROCESS - When used in the FastCAM manud it refersto the
means by which the materid isbeing cut. The most common cutting processes are

oxy/fud, plasma, routing.

DIAMETER - Refersto the distance across a circle through the center. Diameters
can be entered into the FastCAM system by following the arc dimension input
with a (d). Thiswill indicate that the input is a diameter instead of aradius.
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DIGITIZE - Coding information about the part into the computer by use of a
digitizing puck and board. A point islocated on the board and the PC records the
coordinates. FastCAM does not support a digitizer. FMS has a digitizing system
caled FastCOPY .

DNC Link - Cable link between the PC and the shape cutter controller. The cable
isnormally fiber optics or wire cable.

DIRECTORY - Found in the WINDOWS operating system and contains stored
part files.

Directories will normaly be set up for different jobs, customers, plate thickness
efc.

DOS PROMPT - DOS prompts appear at the top left corner of the text screen
when the PC isin the DOS mode. They look like: CA for the C drive and A\ for
the A or floppy drive.

DOWNLOAD - The process of transferring information from the PC to the shape
cutter controller. This can be accomplished ether through a DNC link or by using
amini file

DWELL - Defined in most controllers as a continuation of the current active
process for the duration specified in the dwell code. A common use for the dwell
is during the center punch cycle, alowing the controller to processthe tool on
code and provide enough firing time to produce the required punch mark. Many
controllers use the form of GO4FX where the X stands for the length of dwell in
seconds. For specific information concerning your controller see your controller's
programming manual.

DXF FILES - Files produced by AutoCAD and other CAD systems that are used
to transfer geometric information into FastCAM. The DXF interface dlows the
geometry of the partsto be created and drawn on the CAD system, and the
information to be transferred to FastCAM geometry for verification, modification,
production of Word Address code, and nesting.

WORD ADDRESS PROGRAMMING LANGUAGE - The standard two
dimensiona shape cutter programming language. It consists of G codes, M codes,
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kerf and tool on codes, and X,Y movements.

ENTITY - When used in the FastCAM manud it refers to the most basic drawing
units. These are points, lines and arcs.

ERASE - Used to remove a complete entity from the screen. If aportion of an
entity isto be removed, then the trim function should be used. Eraseisfound in
FastCAM under the main menu item ERASE

ESSI PROGRAMMING LANGUAGE - The standard two-dimensiond shape
cutter programming language in Europe. This manud was written for North
America and does not cover ESSl programming.

ELLIPSE - Anova. Foundin FastCAM under the main header CURVES. To
use dlipse the mgor or long axis and the minor or short axis dimensons must be
known.

FAIRED LINE - A line made of arcs passing through a series of points. Used to
create a smooth surface to reduce drag from air or water.

FASTNEST - FatNEST is the block nesting program found in FastPLOT .exe. It
is designed to rapidly place alarge number of parts on the plate. The parts are
nested by placing a block around the perimeter of the part, and nesting the blocks.

FASTPLY97.EXE - The nesting and verification section of the FastCAM drawing
system. Found in the FastCAM directory.

FEED RATE - The cuiting speed of the shape cutter. Thisis normally added at
the time the part is cut to provide for flexibility when cutting the same part out of
different materids, but can dso be placed into the part program using the text
editor. See your controller's programming manual for the proper codes.

FILENAME - Limited to 255 aphanumeric characters. Used in FassCAM under
FILE SAVE, PROGRAM PATH, BLOCKING, and in FastPLOT under NEST
and FASTNEST.

FILES - Contain ether a source program like FASTCM97.EXE or adatafile for
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program support or finished parts. As a FastCAM programmer you will be using
filesto store finished parts, partsin congtruction, and nests.

FILLET BLEND - Found in FassCAM and normally used to smooth corners and
smooth connections between entities. Fillet blends can be used between lines and
lines, lines and arcs, points and lines, points and arcs, arcs and arcs, arcs and
points, €tc.

FINITE LINE - Congruction functions found in FassCAM under LINE menu.
Finite lines are lines that have two definable end points. Thisisin comparison to
infinite lines which have no end points.

FLOPPY DISK - Storage medium used to transfer information between the PC
and the shape cutter controller. They are aso used for long term storage of
information. Floppy disks come in high density (1.4 mbyte) and low density (720
K). It isimportant to match the dengity of the disk purchased to the hardware
being used.

FUNCTION KEY - Function keys are the top row of the key board, and are
numbered from one to twelve. The only time function keys are used in the
FastCAM drawing program isin the FastPLOT program with the text editor.

G CODES - Found in the Word Address coded output. G codes describe genera
functions of the program. These include kerf direction, line description, and other
operation functions.

INCREMENTAL PROGRAMMING - The method of programming partsin
which the next point placed on the screen is referenced from the last or previous
point placed on the screen.

INFINITE LINE - A line with no endpoaints, continuing to infinity in both
directions.

KERF - The amount of materid destroyed in the cutting process. Asthe metd is
cut a predictable amount of materid is destroyed which is called the kerf.
FastCAM, by default sets only the direction of kerf and leaves the numeric value
to be entered at the controller. Thisdlows for flexibility, for the operator at the
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NC controlled burn table. Kerf codes are asfollows: Kerf left - G41, Kerf right -
G42, Kef off - G40. Alternatively the kerf can be added to a part in FassCAM or
with FassCAM'’ s optional Kerf program.

LEAD IN - Used to move the pierce point away from the part outline. When a
pierce is done, the resulting holeis larger than the cut line. If the pierce was
placed on the edge of the cut line, the resulting part will be flawed. Lead ins can
befoundin FastCAM under PROGRAM PATH.

LEAD OUT - Lead outs are used to cut past the end of the part so the part will
fal loose. Lead outs may not be gpplicable on dl parts. Lead outs can befound in
FastCAM under PROGRAM PATH.

LINE - Linecongructionisfoundin FastCAM under the main menu header
LINE.

M CODES - Word Address language codes used to activate controller specific
functions. Some of these functions include tool on, toal off, and other various
codes.

MACRO PROGRAM - Macro programs are subroutines used to store repetitive
code, and can be usad & afunction call from the main program.

MDI PROGRAMMING - Manud Data Input. Cregtion of a part program with
out the use of a computerized programming system. All caculations and datain-
put is done manudly.

MENU - A lig of commands which lead to sub-menus used in part congtruction.
MOUSE - FastCAM uses amouse to control the programs

MOUSE CURSOR - Represented on the graphics screen usudly as a smdl white
arrow. The mouse cursor is moved by using the mouse. It is generaly used to

access menu items and to click on buttons.

NEST - When multiple parts are placed onto a plate and arranged to minimize
waste, by using the nesting functions provided by FastPLOT.
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NUMERIC CODE (NC CODE) - WORD ADDRESS or ESSI code used to
drive the shape cutter controller.

OUT-PUT DEVICE - Refersto ether the graphics screen which is the default for
FastCAM or the plotter/printer.

OXY FUEL - The flame cutting process in which oxygen and another fud is used
for the cutting process. The other fudsinclude acetyline, propane, naturd gas, €etc.

PARALLEL PORT - Primarily aprinter port, aparale port comes standard on
amog dl PC's. A data outlet used to communicate between the PC and the printer
or plotter. A parald interface transmits data one byte at atime, with al eight bits
of the byte transmitted to the receiving device (printer or plotter) at the sametime,
moving through eight separate wires, in pardld.

PIERCE - The point at which the cut is sarted. The pierceis usudly done at the
dart of alead-in to make a cleaner start corner.

PICK POINT - Foundin FastCAM drawing program and is represented on the
graphics screen as ared plus sign. Pick points show the position an entity is
selected. Do not confuse pick points and control points.

PLASMA - The cutting process where inert gases and an electric arc are used to
cut metd.

PLOT - When the out-put deviceis changed to the plotter/printer, adrawing of
the part to be cut is produced. Thisisreferred to asthe plot.

PLOTTER - The out-put device used to produce a hard copy of the part to be cut.
The plotter can be accessed either from FastCAM or FastPLOT. When apart is
plotted from FastCAM the part will be drawn in the order the lines were placed on
the screen. When a part is plotted from FastPLOT the part is drawn in the order
the paths were set, or the order of cut.

POST PROCESSOR - Usad in FastCAM to convert the raw geometry fileto an
WORD ADDRESS or ESS| format for a particular controller. The post processor
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aso checks to confirm that al codesin the program are compatible with the
particular controller for which it was written. Each brand of controller will have
its own post processor.

PRINTER - Ancther out-put device used to produce a hard copy of the part to be
cut

PROGRAM - The numeric code produced by FastCAM used to drive the shape
cutter controller.

PROGRAM PATH - Foundin FastCAM and is used to set the direction of kerf,
order and direction of cut line, placement of lead ins and lead outs, and defines the
cutting process.

PROMPT - Promptsin FastCAM appear in the middle and at the bottom of the
screen.

QUADRANT - An arc of 90 degrees and one quarter of acircle. In FastCAM
each quadrant of a circle will be indicated by ared control point, and can be used
for referencing other points. An arc will contain a quadrant point if the arc passes
the point. When trimming parts, do not confuse the quadrant points with the
intended trim points.

RADIUS - One hdf adiameter. The measurement of a circle from the center to
the circumference. All FastCAM arc and circle inputs are in radius measurements
unless the numeric input is followed by a (d) indicating a diameter input.

RAPID TRAVERSE - The shgpe cutting machine’ s movement from the end of
one cut to the pierce of the next cut. When arapid traverse move is executed on
most controllers, the cutting torches raise to provide clearance. The torches dso
move in astraight line, at full speed, to the next pierce point.

REAL POINT - Found in the FastCAM drawing program. It is represented on
the graphics screen by aydlow plus Sgn. Red points must be created using the
point menu and deleted by using the erase menu.

REFLECT - A blocking function used to create a mirrored portion of an object,
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or to make aleft and right part. Found in FastCAM under the main menu header
BLOCK.

SCREEN POSITION - Found in FastCAM POINT MENU. Screen positionisa
method of placing a point on the screen without regard to the numeric accuracy of
the point.

SERIAL PORT- Formdly caled Asynchronous Communications Adapter. The
serid interface is afull two-way communication path between the PC and the
device. The serid interface is based on a standard RS-232, which is atwo-way
trangmitting of asynchronous serid data. The peth istwo-way o that data may be
transmitted back and forth. Asynchronous means that the transmission of detaiis
not based on a predefined timing pattern. The serid interface is designed for a
wide variety of uses It isvery flexible, however it dso has a confusngly wide
range of parameters and variations that can be adjusted to suit many needs. If you
have aDNC link on your system you will be usng the RS-232 cable connected to
the seriad port on the back of your PC.

SHAPE CUTTER - Cutting machine used to burn or cut partsin atwo
dimensond plane.

SWEEP ANGLE - Refersto the number of degrees in the angle formed from the
dart of an arc to the end of an arc. To calculate sweep angle subtract the smaller
anglefrom the larger angle.

TANGENT - The point a which aline blendsto an arc or circle. Tangents are
found in FastCAM under the main menu header LINES.

TRIM - Foundin FastCAM under TRIM and is used to remove part of an entity.
If the entire entity isto be removed, use ERASE.

TWO DIMENSION - FastCAM isatwo dimensond programming system. It
usesan X,Y coordinate system to reference. Thisisin contrast to three or more
axis systems used to program mills and laths.

UPLOAD - To transfer information, part programs, or files from the controller on
the shape cutter to the computer.
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ZINC MARKING - Pae marking sysem in which melted zinc is used for
permanent marking.
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