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Introduction and Installation

Introduction

FelixCAD" is an advanced CAD system designed specifically for 32-bit
Microsoft Windows™ 95, 98, and NT" computers. Designed for fast and
effective solutions of design projects, FelixCAD offers all the power, precision,
and ease-of-use that today’s CAD user demands.

For commercial, corporate, and government application developers, FelixCAD
is available as the low cost Graphic Developer’s Engine™ (GDE"). For
information on how you can utilize GDE in business or graphics applications of
your own design, visit www.fcad.com (North America) or www.fcad.de
(outside North America).

Range of Capabilities

FelixCAD includes all the commands necessary for constructing and detailing
drawings, with many unique features aimed at saving you time and effort in
your drawing tasks.

FelixCAD’s drawing commands make short work of drawing tasks. You
create drawings with lines and polylines, circles and arcs, rectangles, regular
polygons, solid entities, 3D surface entities, and other elements.

FelixCAD alows you to identify and define parts (blocks), and helps you build
libraries of partsfor use in repetitive drawing tasks.

Drawing entities may be altered using the modify commands. Size, position,
shape, and other graphic qualities may be changed. Advanced editing functions,
such as trimming, filleting, and chamfering, are available to build sophisticated
designs.

Attributes of any part may be defined or edited, insuring that all pieces making
up adrawing contain intelligence for later use.

For additional detailing, you may call on dimensioning, hatching, and the
insertion of text.

FelixCAD makes all of these functions available by keyboard command entry
and easy-to-use palettes (floating toolboxes) for true point-and-click drawing!
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L ayer s help you organize your work. This improves drawing management, and
makes it easy to create effective, clear, and well-detailed drawings. FelixCAD
conforms to the layer conventions used by AutoCAD®, from Autodesk Inc.

Instead of fumbling with a complex system of dividing the drawing into
different viewports to see different views and perspectives, FelixCAD allows
you to open up to four drawings, each with up to four viewports. All views are
displayed simultaneously on the screen while you work on the “active” view.
Y ou may have as many as sixteen viewports open on the screen during the
drawing process.

FelixCAD incorporates simple to use static and animated rendering of 3D
objects, along with light source definition and placement.

At every step, on-line help supports you. In addition, a useful and detailed on-
linetutor graphicaly illustrates basic geometry behind various commands. The
tutorials alow you to call up anillustrated description of the command, see
how it works, and work through an exercise. The tutorials includes a discussion
of setting up the drawing, the user coordinate system, the layer concept, the
object snap, and afew basic drawing exercises.

FelixCAD has been designed as a truly open-architecture system. This
facilitatesindustry compatibility, and allows you to freely exchange
information with other CAD applications, evaluation software, and analysis
programs.

FelixCAD allows the opening and saving of drawingsin industry standard
DXF® format or DWG® format, transferring graphic and non-graphic
information without destruction or loss of data. This ensures transparent file
exchange with avariety of CAD programs and applications, including
AutoCAD.
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Flexible and Adaptable

The configuration and customization commands allow many other possibilities
for the program. Y ou manage the use of colors, scripts, input, and output
media, and hotkey assignment of function keys — just to name afew examples.

FelixCAD isvery flexible with regard to configuration of its user interface.
Y ou can choose between a standard pull-down menu, an AutoCAD “work a
like” menu, or create one of your own.

Menu, Palette, and Dialog Box Customization

FelixCAD contains an integrated Dialog and Menu Editor (DME) . This
editor adapts menus to specific tasks, and creates brand new menu structures.
Most importantly, these changes do not require any programming knowledge.

Pal ettes are toolboxes that allow for direct point-and-click access to commands
and functions. There are anumber of palettes included with FelixCAD that are
designed to make drawing tasks easier. Should you require additional
functionality, the Dialog and Menu Editor lets you create as many new pal ettes
as you wish. The new palettes may contain discipline-related commands and
functions, or be application-related.

Palettes may be called upon through point-and-click techniques or by hotkeys.
To insure optimum productivity, they can be freely placed anywhere on the
program desktop.

If you prefer to modify the standard FelixCAD desktop, you may simply choose
to edit the included pal ettes using the included DME.

FLISP Programming

The integrated FelixCAD LISP interpreter (FLISP) facilitates the adaptation
and extension of FelixCAD. It also opens up the possibility of working with
other programs, utilities, routines, and libraries.

The function library of the FLISP interpreter includes functions to display
dialog boxes and evaluate user input. Y ou can create your own dialog boxes
with Dialog and Menu Editor.

FelixCAD includes utilities to assist in converting existing AutoLisp® programs
written for use with AutoCAD. Utilities exist to convert dialog boxes, menus,
and programming code.
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Developer’s Toolkit Manual *

FelixCAD includes an API (application programming interface), which allows
professional developers and advanced users to access nearly all FelixCAD
functions through the use of dynamic link libraries (DLL).

The FelixCAD Developers Toolkit (FDT) manual isincluded in electronic
format for the convenience of advanced developers wishing to extend the
program’s capabilities using C, C++, or Delphi programming languages. The
APl manual can be opened and/or printed using Adobe’ s Acrobat reader
(included with CD versions of FelixCAD, downloadable from www.fcad.com
or www.adobe.com for on-line Internet purchases). Search the \manuals folder
for any file starting with FDT, and having the extension .pdf.

DOCUMENTATION

FelixCAD includes this comprehensive User Guide. In addition, on-line
documentation isincluded for all FelixCAD customization and programming,
and for existing AutoCAD users. Of note are the manuals detailing program
customization, FLISP programming, and the FelixCAD Developer’s Toolkit
(FDT), an advanced C/C++ language programming interface available with
FelixCAD.

All on-line manuals for FelixCAD are saved in Adobe Acrobat Portable
Document Format (files end with the extension .pdf). To view or print the on-
line manuals, you must first install the Adobe Acrobat Reader (version 4 or
higher), which is contained on the installation CD, or available for download
off the Internet at www.fcad.com or www.adobe.com.

User Manual

This User Manual contains instruction on the layout and general functions
contained in FelixCAD. It isincluded in Acrobat .PDF form and can be viewed
and printed (have 300 pages ready) using the Adobe Acrobat Reader (which
must be installed separately from FelixCAD).

Note: If you purchased FelixCAD on-line, you should place all program
documentation (.pdf files) into the \manuals sub-folder of the FelixCAD
installation folder.

Chapter 1 covers basics on working with the program.

4
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Chapter 2 offers a detailed description of drawing aids. There are functions for
precision drawing, the object snap functions, and other precision drawing aids.
The use of different coordinate systemsis explained in this chapter as well.

Chapter 3 explains the techniques used to view drawings, with a detailed
explanation on the use of viewports, how to achieve good results from
FelixCAD’s ability to see many views at the same time, and the use of the
multiple-drawing viewing capability. The world and user coordinate systems
are a'so discussed.

The remaining chapters explain working with layers, the functions involving
drawing, working on, and detailing (dimensioning, crosshatching) objects, the
definition and insertion of parts and attributes, working with text objects, and
al other topics that pertain to helping you do afast and easy job of drawing and
designing with FelixCAD.

Finally, importing and exporting functions, rendering, and outputting the
drawings on a plotter or a printer are explained.

FELIXCAD FOR AUTOCAD USERS GUIDE

To assist AutoCAD familiar operators and programmers with their use of
FelixCAD, a separate .pdf document isincluded. The FelixCAD for AutoCAD
Users and Programmers guide explains how the FelixCAD interface and
command operations can be easily adapted to work more like AutoCAD.

The guide al'so contains detail s on the main differences between FelixCAD and
AutoCAD with regards to use, customization, and programming techniques.
Y ou should place all documentation into the \manuals folder.

To view/print (have 70 pages ready) the FelixCAD for AutoCAD Users guide,
use the Adobe Acrobat reader to open the appropriate .pdf, contained in the
\manualsfolder.

CUSTOMIZATION AND LISP PROGRAMMER’S GUIDE

The Customization and Programmer's Guide manual appeals to usersinterested
in further adjusting, individualizing, customizing and programming FelixCAD
and its functions to specific application needs. To view the programmer’s
guide, use the Adobe Acrobat reader to open the appropriate .pdf file, contained
in the \manuals folder.
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Initial chapters contain a number of suggestions for possible arrangement of the
user interface, working with alias commands, macros, and function key
assignments, as well as a guide to the directory structure of the program.

Chapters are included to describe the meaning and use of template drawings, as
well asthe definition of linetypes and hatch patterns.

Middle chapters describe in detail working with the Dialog and Menu Editor
(DME), and describe the techniques used in setting up new (or editing the
standard) menus, pal ettes and dial og boxes.

Detailed information is provided about the integrated FLISP interpreter
allowing you to extend the program or comply it with special working
reguirements.

And finally, adetailed overview of the global and local variablesin the system
is outlined.

ADVANCED PROGRAMMING USING C, C++, OR DELPHI

The FelixCAD Developer's Toolkit Application Programming Interface (FDT-
API) Manual contains instructions of how to extend FelixCAD through use of
its advanced programming interface. The FDT API manual is supplied in .pdf

format.

If you plan to create integrated Lisp, C, C++, or Delphi solutions using
FelixCAD, contact us at www.fcad.com (North America) or www.fcad.de
(outside North America) to obtain details on our Graphic Developer's Engine.
GDE licensing allows low cost distribution of vertical market applications, with
flexible low cost licensing designed to suit the needs of any size devel oper.

Contact Us

We look forward to your successes with FelixCAD. Please don't hesitate to
contact us for assistance at info@fcad.com (North America), or info@fcad.de
(outside North America). Tell usyour thoughts on the product and your
experiences with its use, whether you are a user or adeveloper. Your input is
welcome, and we look forward to hearing from you!


http://www.fcad.com/
http://www.fcad.de/
mailto:info@fcad.com
mailto:info@fcad.de
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PROGRAM INSTALLATION AND SETUP
FelixCAD is available for purchase on CD, or via download off the Internet.

FelixCAD includes an automated installation routine, which is run by using the
appropriate Windows “run” function (under the Windows “ Start” menu”) to
execute the program Setup.Exe.

For information on where to purchase FelixCAD, please visit www.fcad.com
or www.fcad.de.

Installation on Windows 95/98, NT, 2000, XP and Me.

1. If you purchased a CD version of FelixCAD, go to step 2. If you
downloaded FelixCAD off the Internet, save the file(s) from your download
into atemporary directory on your computer and proceed to step 3.

2. Insert the FelixCAD CD-ROM into the CD drive of your computer.

3. From the Start button, browse the CD-ROM (or download folder) to select
the Setup program file. CD versions are set to “autorun”, so the installation
may start up automatically upon insertion into your CD drive.

4. Follow the on-screen prompts to compl ete the installation.
FelixCAD offers three types of installation:

e INSTALL FULLY LICENSED VERSION
Select thisoption, if you have purchased a fully licensed software version
(including avalid CD-Key Number).

e INSTALL EVALUATION VERSION
Choose this option, if you wish to evaluate the program for a 30-day period
with full functionality. The program will cease operation after 30 days.

¢ CONVERT EVALUATION TO FULL VERSION
If you purchased a CD Key Number, this option allows you to convert an
aready installed evaluation copy to aregular fully licensed version of the
software.

Uninstall

FelixCAD can be uninstalled from your computer. When using the Windows
95/98/N T4 desktop, the program can be removed using the Add/Remove
function in the Control Panel. The Uninstall program removes the program
groups and .ini files from the Windows directory. An Uninstall icon is also
available under the FelixCAD program group.


http://www.fcad.com/
http://www.fcad.de/
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Be careful not to delete any drawing (.flx, .dwg, .dxf) files you may have
saved in these directories after installation.

Adobe Acrobat Installation

The FelixCAD CD includes Adobe' s on-line document reader for Windows. To
install Acrobat from the FelixCAD CD-ROM, run the Acr ol nst.Exe program
situated in the \acr obat directory of the CD. Follow the on-screen prompts to
compete the installation.

If you purchased or downloaded the Internet version of FelixCAD, visit
www.fcad.com or www.adobe.com to download a free copy of the reader. Y ou
will need the reader to view or print the supplied documentation.

Technical Support

Please contact your selling dealer, or send an email to support@fcad.com
(North America) or support@fcad.de (outside North America).

From our Web site(s), choose the Support page for hints and tips, and bonus
files. Y ou can aso access the FelixCAD home page for technical requests or
reports.


http://www.fcad.com/
http://www.adobe.com/
mailto:support@fcad.com
mailto:support@fcad.de
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WHAT'S NEW IN FELIXCAD 5

New Entities:

Lightweight Polyline
Now FelixCAD supports the memory-optimized LWPOLY LINE-Entity. The
creation of lightweight or " previous styl€” polylines can be controlled with the
global system variable PLINETY PE.

This variable specifies whether FelixCAD uses optimized 2D polylines.
PLINETY PE controls both the creation of new polylines with the PLINE
command and the conversion of existing polylinesin drawings from previous

rel eases.
0 Polylinesin older drawings are not converted when opened; PLINE
creates old-format polylines
1 Polylinesin older drawings are not converted when opened; PLINE
creates optimized polylines
2 Polylinesin older drawings are converted when opened; PLINE

creates optimized polylines

New Commands:

Command MTEXT

FelixCAD 5 now fully supports MTEXT. After issuing the command and
specifying the location of the new text, you are presented with adialog in
which you enter your text. Three tabs allow you to exercise control over all text
parameters and an Import function enables you to import an external text file
into the window.
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MTEXT Dialog showing Character options

Chuiscis  Fopeies | Lre Spacing
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MTEXT Dialog showing Property options

Charsctes | Piopetie: Lirm Spacing |

Lm=spacing |1.10

MTEXT Dialog showing Line Spacing options

Pre-Selection of Objects

The global PICKFIRST system variable controls whether you select objects
before (noun-verb selection) or after you issue a command.

0 Turns off PICKFIRST; you select objects after you issue a
command

1 Turns on PICKFIRST; you select objects before you issue a
command

10
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Object Snap
Snap points of hatch pattern lines will be ignored during the point selection.

Command FLXRECOVER

This new feature enables the user to recover damaged flx-drawing files of the
FelixCAD 5 or 4.02 file format.

Command DVIEW

s DVIEW - Helatrve camela postion |angles-distance]

Cisplay-node — ) Irpui-mcde—-—-—-—-—-—-—-—-—-—-—-—-—-—-——! ~Target Point———————
“Rander j Recenter Wiew | “Hela’.ivecamera pozttion j ¥ |32.BDD

P

Micl... |

~Came-a Fosfion———

Diist.: ﬁ“g“‘;‘s“‘a"‘““'

Ph: r

] Thzte: F“U“mmw
—Camesa Anogkes

Treizt: IU_M“M“

Aperture: lm—

~tpLt Formeat In PLels —

ISEID x IBEIJ

Save...

1]
_‘I ..J i _'I Apply | Cancel I

i

The DVIEW command creates a perspective view in different display modes.
Supported display modes are rendered, hidden line and wire frame.

Different input modes make it easy to adjust the viewpoint of the drawing. The
target point and the camera point can be selected in the drawing. The result can
be saved in a bitmap file with a predefined resolution.

The center view button brings the drawing into a base position at the center of

the DVIEW output window. If the dialog is closed by the apply button, the
current view direction of DVIEW will be set to the drawing.
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Command SAVEAS401 and SAVEAS402 *

The command SAVEA$401 saves adrawing in the previous FelixCAD 4.01
file format. SAVEASA02 saves in the new recoverable FelixCAD 4.02 file
format.

Command DRAWORDER

DRAWORDER changes the drawing and plotting order of any object in the
FelixCAD drawing database. In addition to moving objects to the " front” or
"back” of the sort order, you can order objects relative to another object (that
is, above or below a selected object). DRAWORDER provides the following
options:

Above Under ‘ Front ‘ Back

» Above- Moves the selected object above a specified reference object.
» Under - Moves the selected object under a specified reference object.

* Front - Moves the selected object to the top of the drawing order. The
sel ected object becomes the last drawn entity in the drawing database.

» Back - Moves the selected object to the bottom of the drawing order. The
selected object becomes the first entity in the drawing database.

Differ ences between FelixCAD and AutoCAD

Different object sort methods are not supported in FelixCAD. The object order
is changed in the database directly, instead, using DRAWORDER. A
SORTENTS system variable for controlling the object sort mode is therefore
not required.

Recording of the User Input

For support purposes we have integrated in FelixCAD, a new user-input-
recording function. FelixCAD writes all text window contents into a specified
file. The command can be activated with the command LOGFILEON. The

L OGFILEOFF command stops the prompt echoing to afile. An output file
name and path can be set via the global system variable LOGFILENAME. The
global system variable LOGFILEMODE controls whether or not alogfile can

12
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be written. (Please see also the system variable chapter in the devel oper
section)

Command and Function Enhancements:

Purge Command

Enhanced performance of the purge command. An internal reference counter
makes the purging of unreferenced FelixCAD table entries faster.

Transparent Alias Commands

Alias commands can be used while a command is active. See the example of
the transparent alias command * Z below:

Definition in the FCADS5.key file:
Z=7Z00M

> LI NE

From point:

To point:

To point: 'z

Zoom scal e factor: W ndow
First corner:

Second corner:

To point:

13
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CONFIG Command

Configuration

Commaon  Directaries |A|ias Commandsl HotKe_l,lsl Eolorsl

Application Search Path

Fants iD:\FEAD2DDD\FDNTS

Drapings  [D:\FCAD2000
Uszer Configuration Directary

iD MFCAD2000WCFG

Diirectom for Temporary Files

iE:\WINDDWS\TEMF’

il B

KEY file: !D NFCAD2000NCFGYWFCADSKEY

ak I Cancel | Apply |

In the register Directories of the CONFIG command, browse-buttons now
extend the ability to adjust FelixCAD path settings. The font path now
supports multiple path selection, which can be useful if you have multiple text
font directories. If two font directories contain the same font definition, the
first-found font will be used.

Autosave

Autosave in FelixCAD essentially now operates in the same manner asin
AutoCAD

14
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Command Extensions:

Layer Command:

New line type definitions can be loaded without |eaving the layer command. In
the sub-dialog box you can select the Load button to accomplish this:

|S|:|1id Line

] % Cancel

In the layer manager the default button has been changed to the New button. If
you typein alayer name and press the return key, anew layer will be created
while you remain in the layer manager.

15
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Text and ATTDEF Command:

New text styles can be directly created while executing the text and ATTDEF
command. The FONT command can also be started, by clicking on the font
button beneath the current font list box.

16
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Command Font:
During font creation, a default text style nameis displayed that is dependent
upon the selected font name. If you make changes to the default name in the
text style edit box, a new default name will no longer be suggested and your
changes will remain in effect.

17
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Command Open
The file type box has been extended by the option " All files (*.*).

Dpen HE?
Losk s [ 3 fea2000 &8 A HIPE o e
_iCig [ Fartib BB
|1 Comman (1 Suppant EE T
) Fead bin (220 Tutar EE TREE
| Fde2000 | M orweat
I Fdis BB 3duraho BE uickait

Faritz Sdhutorial BErRENDER
4] | L3 |
Eind.,
File pame: | Dpen I
I+ i

Files offype:  [FL% Diawing [ ix] =] Cancel | i

Ui=F File ()

allfiez %4

Open Command And The Import of MTEXT-Entities

On opening an AutoCAD format DWG or DXF file, “MTEXT” entities are
converted directly to text entities.

Command Save

The save command creates a preview bitmap for AutoCAD R14 and 2000
DWG files.

Command Hatch
A new solid hatch pattern is integrated into FelixCAD 5.

Commands 3DVIEW and SETVIEWDIR (VIEW TWIST)

Now the commands 3DVIEW and SETVIEWDIR support the rotation of the
view in the XY-Plane. Thisis especially useful for quickly re-orienting the
drawing within the drawing surround prior to plotting.

18
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Roundtrip DWG/DXF 2000

If you open an AutoCAD drawing, you now you have the possibility to
"Roundtrip” al unsupported AutoCAD 2000 entities. That means, that while
being edited in FelixCAD, unsupported AutoCAD 2000 entities remain
unchanged and invisible the background. If the drawing is saved in AutoCAD
2000 drawing format again, all entities including these unsupported AutoCAD
2000 entities will be written back to thefile.

"Roundtripped” AutoCAD Entities:

ARCALIGNEDTEXT
BODY

IMAGE

LEADER

MLINE
OLE2FRAME
PROXY

RAY

REGION

RTEXT

SOLID3D
TOLERANCE
WIPEOUT

XLINE
XRECORD-OBJECTS

"Roundtripped” AutoCAD Table | nformation:

DICTIONARYWDFLTOBJTY PE
DICTVAR

IMAGEDEF

MLINESTYLE
OBJECTPOINTER
PLACEHOLDEROBJECT
VBAPROJECTOBJECT
WIPEOUTVAROBJECT

19



Introduction and Installation

Default File Format

The default file format for the open and save dialog can be predefined in the
CONFIG command register Common. If you select the button Fileformat , you
will get the dialog displayed below. In this dialog, you can select your default
file format to work within FelixCAD.

Fileformat-Freselect

20
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DynaSnap

DynaSnap stands for dynamic snap functionality. Now, FelixCAD has the
possibility to identify the currently active snap point dynamically, by using
distinctive symbols (markers). Y ou can choose the desired snap point or switch
between different modes by the tab-key. DynaSnap mode can be turned onin
the register ” Object Snap” of the SETTINGS dialog or by switching the marker
and/or the tool-tip button on. Different colors of the marker can be aso
selected. The displayed markers or symbols are the same as shown in the
following dialog to the left of each respective object snap mode.

Dioject Snap |5nupns=1ui Dinaw Madas | Consiruction Foints | View Parsmeters | Edit Parameters |
| Dbject Snap ChymaSnap
@ = Markar
T |rersection & I CenterFoin = Toolip
O I EndFuoim & T Quadrant
BT el Peint B T inseion ot Calor . -
B [ Bont T I Tangent
Z [ Beston Entity b I Peperdicular
- Cursor
Snap Boc Select Box
| (=500 Fral) (1-600 Bt
0K Abbrachen
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Object Snap Modes:

Turns on running object snap:

Marker | Mode Supported Entities
>< Intersection Snaps to the intersection of an arc, line or,
polyline segment.
End Point Snaps to the closest endpoint of an arc, line or
polyline segment, solid, or 3dface.
Mid Point Snaps to the midpoint of an arc, line or polyline
segment, solid, or 3dface.
Point Snapsto a point object.

Next on Entity

Snaps to the nearest point on an arc, circle, line,
point, or polyline segment.

Flddd o ONXE D>

Center Point Snaps to the center of an arc, circle, or polyline
arc segment.

Quadrant Snaps to the quadrant point of an arc, circle, or
polyline arc segment.

Insertion Point | Snapsto the insertion point of an attribute
definitions, part/block, or text.

Tangent Snaps to the tangent of an arc, circle, or polyline
arc segment.

Perpendicular | Snapsto a point perpendicular to an arc, circle,

polyline segment, line, solid, or 3dface.
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New Temporary Object Snap Mode NONE

In FelixCAD 5, all current selected object snap modes can be switched off for a
single selection by selecting the NONE option

Menu Echo Toggle "P

With the option ~P the user can toggle the menu echo on and off in one pull
down menu command line.

For example:

MENUITEM, (#ACTDBI<0), "&Line", { Draw line(s)|LINE},
[FCMD]*PMLINE

23
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WHAT'S NEW IN FELIXCAD 4.01

A number of substantial program enhancements have been made to FelixCAD
since version 4.0 was released in Spring of 1999. Please search the FelixCAD
installation folder for "What's new" files containing information on updates and
changes.

For the latest information on FelixCAD product improvements and changes,
please visit our web sites at www.fcad.com and www.fcad.de. FelixCAD 4.01
highlighted additions and enhancements include:

Support for True Type fonts, and AutoCAD .SHX fonts (see FONTS) with
font mapping.

Improved DWG®/DXF® file exchange capabilities.

Raster image import and handling has been improved and extended to
support color BMP and TIF images, in addition to the existing
monochrome RL C file formats (see RASTER).

Improvements have been made in display and object selection speed. The
UNDO command has been sped up and improved.

Dramatic enhancements have been made to the printing/plotting function,
with file sizes and printing times reduced by up to 90%.

A new batch processing (see BATPROC command) function has been
added, allowing unattended printing or conversion of multiplefilesin a
single operation.

A new Mouse Context toggle has been added (T ools>M ouse Context
On/Off). When switched on, simply left mouse click on any drawing entity
for acomplete listing of available options.

New Dynamic zooming and panning functions (see DZOOM and DPAN).

Improvements to the FCAD Drawing Explorer™ (see XPLORER
command).

A new graphic Image library has been added (Image Library icon in the
FelixCAD program group) for simple management of bitmaps and slides.
The ability to create slide .SLD files has been added.

24
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Dimensioning has been improved and a new DIMLIN command is
available.

New MEASURE and DIVIDE commands have been added allowing 2D
objectsto be divided into a set number of segments, or new points created
at user defined distances.

New 3D commands have been added (Draw>3D), allowing for quick and
easy creation of 3D boxes, wedges, cylinders/cones, spheres, ellipsoids,
and toruses. See the corresponding command.

Memory management for polylines has been completely overhauled,
making polyline processing more efficient.

The FelixCAD Lisp, C/C++, and Delphi programming API has been
extended with new functions and calls. See the appropriate readmefile
and/or programming manual for details.

A new AutoPort™ tools library (Click on Toolsicon in the FelixCAD
program group) has been added to automate porting of existing
AutoLisp® and ADS® programs written for use with AutoCAD. The
library also includes tools to convert menus and dialogs.
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Chapter 1 The Basics

Getting Started:
The Basics of Drawing with FelixCAD

This chapter provides you with an introduction to FelixCAD. Y ou learn about
some of the most frequently used commands and tools.

This chapter begins with a description of how to start the program. Thisis
followed by how to create a new drawing and open existing drawing files. Y ou
aso learn how to save the result of your work and how to exit the program
correctly.

Later sections of this chapter describe the user interface, its elements, and
components. You'll find instructions to control the interface and the
customized arrangement of its elements.

To control FelixCAD, you may use the mouse or other pointing device (such as
adigitizing tablet) to select commands the menu bar, tool areas, or palettes.
Commands can also be executed using the keyboard. For defining points,
distances, and angles, the keyboard provides you with the advantage of greater
precision. Ideally, using a combination of the mouse and keyboard optimizes
your productivity.

We recommend that the novice CAD user read the parts of this chapter
containing explanations of command selection, coordinate input, and command
options -- whether by keyboard, mouse, or digitizer. FelixCAD provides many
aternatives for data and command input and selection. The variant that you
choose depends on your personal style.

General Remarks

FelixCAD runs on a computer with Microsoft Windows 95, 98, and NT. All
aspects of the program function according to Windows standards. Thisistrue
for pull-down menus, toolboxes, dialog boxes, edit boxes, scroll bars, etc.
There are buttons for opening new and existing drawing files, to save and print
drawings, aswell asfor changing window arrangements. It is recommended
that you load FelixCAD on a PC with the most recent operating system and
'patches available. It is also good practice to have the latest device driver files,
such asfor Video Cards and Printers, on your system.
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To work with FelixCAD, we assume that you already know how to use the
Windows operating system. For this reason, we do not explain how to use the
user interface elements. If you are not sure, please consult your Windows
User’s Guide manual, the on-line help system, and other source of information
on the subject of Windows.

In this manual, the term drawing is used as a synonym for file. When we talk
about “opening or closing adrawing,” it’s the same thing as opening or closing
thefile.

[{FelixCAD 4.0-980929 Beta M= E3
Fle Edt Draw Modfy Detal Dim Pats Options Yiew Window 2

D=s E;z:z;;:x; dntmonoen WG
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2058 G @ =] [ [evcaveR soiia Line =
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Typical FelixCAD Screen (shown with 4 views open)
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STARTING FELIXCAD

During the installation of FelixCAD, the Windows Setup program places a
FelixCAD icon on the desktop. (A detailed description of the installation is
contained in the “Introduction” of this manual.)

g Start FelixCAD by double-clicking the icon. As an alternative, click the Start
ﬂ‘:FE}K button on the taskbar, then select Programs > FelixCAD > FelixCAD.

To Change the FelixCAD icon properties, [ =]

right mouse click on the icon and scroll Gwmsl Seresd | sacarip|
down to 'properties. Under the 'Shortcut’ E FabCAT 4 8 Bty
tab of the icon properties dialog box, the 5
following options can be changed: St A
T A el
(1) 'Startin' - where FelixCAD first looks towe [N
for and savesfiles, i
e ! sl
(2) 'Shortcut key' - allows assigning a NP T
Shortcut Key or Keysto launch the B .
program
freflegi | [hargeion |
(3) 'Run' - setting the Window size for the
program to Run: minimized, normal or [ o ] oo | |

maximized.

L ook in your Windows documentation for details on changing an icon's
properties.
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OPENING AND SAVING DRAWINGS

In this section, you learn about the commands for opening a drawing, for saving
your work, and for exiting FelixCAD.

DOpa
Chose CirleF&

a4 —— | FileOperations
Save fz

Save Al
Printing and Plotting setup and

K g .
Fie b8 execiition

Dt Lock Files.

Sand *
Friet
Prirker Setyp ..

Batch Processing. Allows
printing/piotting or conversion|of
multinle files at onetime

Baich Fiogsdong..

Lerponst Mode / Modsl Space .
Lapondt Yiesmncnl Cionlial

Configue.. Paper Layout Mode (Paper
Psbaite S sragsr. . space/Model Space)

\

Daskiop Manegat
Riesiiics Maragis ¥

Ext fik+Fd

é E,f:: I|I:=| ,"T' m']"l'_m’:"d'h System configuration, desktop

JCAFELL<AD \HOLSE Ik Mmanagement, and resource manager

Last opened files

By the end of this section, you should understand these commands:

Command Name Meaning

New Starts a new drawing.
Open Opens an existing

Close Closes the current

Save Saves the current drawing.
Save As * (only FLX) Saves the current drawing
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Save All Saves all open drawings.
File Manager Visual File Management
Delete Locked Files Erases locked files.
Exit Exits the FelixCAD

e

D
mw
V]

These commands are located in the pull-down menu labeled File.

There are also iconsin the toolbar for the most used commands. The
commands for printing and plotting your drawing, which are also found in the
File menu, are explained in the Printing and Plotting chapter of this manual.

FelixCAD 4.01 introduces batch processing of multiple files. Files can be
printed/plotted, or converted from one format into another using batch
processing which is described in a separate chapter of this manual (see
BATPROC command).

By default, FelixCAD saves drawing files with the file extension .flx. Each file
contains the drawing and, if necessary, up to four independent views of the
drawing. Files can optionally be opened or saved in .DWG or .DXF format.

Each drawing, as well as each view of adrawing, isdisplayed in a separate
window. FelixCAD can open up to four drawings, each with four independent
views — for a maximum of 16 windows open at atime. All windows carry the
filename on the title bar. In addition, a number between 0 and 3 indicates the
view. See figure below.

| C:\CAD\FELIX40\House. fix | 0 M=

To avoid accidental loss of data, we strongly recommend that you periodically
save your drawings as you work on them. For this purpose, use the AutoSave
function. Here' s how: Select File > Configure, then click the Common tab. In
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the Safety section, click the Automatic Save check box, then choose the
interval in minutes. Do not use a value shorter than 10 minutes, unless you have

avery fast computer or avery small drawing.

New Drawing

Before you can start drawing for the first time, a new file must be opened. The
New command (select File from the menu bar, then select the New item)
displays the following dialog box:

Mew il HE|
TS A & =) = ) ™ Losd Terglain

] Hexdzs I I

] ook iy
ﬂ‘ilun;.- 5]
] o Ay
ﬂ‘ilr\rn e
L Trees f)

8] Tt ]l

Flepame  [Tieibs o

Sirem iz e |y [ B =

dd;

The New File dialog box

By default, FelixCAD names the new drawing Noname_0.FIx. Asan
aternative, you can type any filename up to 255 characterslongin the File
name field of the New File dialog box. In addition, you can choose the drive
and folder (viathe Savein list box) to store thefilein.

If adrawing file of the same name already exists, the program warns you and
requires a confirmation to replace the existing file.

Click OK. Notice that FelixCAD creates a new, blank drawing window.
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Load Template

A template drawing (called a prototype drawing in AutoCAD) may be used
when starting a new drawing. A template drawing is a model, which can be
used as basis for a new drawing. Templates are typically use to the
establishment of a standardized drawing environment, such as:

» Drawing border and title block.
» Dimension settings.

* Pre-defined layers.

* Preset views.

e Standardized linetypes.

e Settings of system variables.

To start anew drawing based on atemplatefile, click the Load Template
check box, then click Template Drawing button. FelixCAD displays the
Template Drawing dialog box. Select the drawing to be to used as atemplate
drawing and click OK.
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The Template Drawing dialog box
Find
If you do not know the exact storage location of adrawing file, click the Find
button. In the Find File dialog box, select the drive to search. Enter as much of

the file name you know. Y ou may use the “wildcard” characters* (for any
group of characters) and ? (for any single character).

For example, entering Floor* finds Floor, Flooring, and Floors. On the other
hand, Floor ? finds only Floor and Floors.
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Click Find and FelixCAD searches for the corresponding file namesin the
indicated drives.
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The Find File dialog box
Open an Existing Drawing

The Open command (File > Open) is used to open an existing drawing file.
After entering the command, you see the Open File dialog box.
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The Open dialog box

Y ou may select adrive, folder (or sub-directory),
T e file name, and file type. By clicking on "Files of
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Type", FelixCAD can open flx files, .dwg files saved by AutoCAD version 2.5
through Release 14, or .dxf files created by other CAD programs.

Click Open to load the drawing.

[OeenDravicg I | VoS

The open drawing progress bar
While opening a drawing, a blue progress bar appears at the bottom of the
program window (the status line). It shows the progress of loading the file. The
bar moves from left to right and disappears when the file is completely loaded.

Open as Read-only

Y ou can specify that the file be opened as read-only. Click the Open asread-
only check box in the Open File dialog box. The read-only mode opensthe file
but does not allow you to saveit, except by a different filename.

Thisis a protective mechanism against inadvertently modifying or changing the
file. After opening in read-only mode, you can modify the drawing in any way,
but the modifications are not saved.

When you try to save aread-only file, FelixCAD displays awarning and asks if
the file should be saved under different name. If you want the changes saved,
then select the Y es button, and type afilename in the Save As dialog box.

Closing a Drawing

When you have finished working on a drawing, you close the drawing. Closing
the drawing saves it and removes the drawing from the program. FelixCAD
itself remains open until you exit the program (more later). To close the
drawing, type the Close command, or select File > Close from the menu bar, or
press the shortcut keys Ctrl+F4. As an aternative, you can close the drawing
(asin al Windows programs) by clicking the small x at the far right end of the
title bar.

1]

The Close window button

If adrawing has been changed before closing, a prompt asks you if you want
the file saved -- this prevents the unintended loss of work. Drawings may be
saved in .flx, .dwg (R12, R13, or R14), and .dxf formats.
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Save the Drawing

The Save command (File > Save) saves the drawing in the active window to be
saved. (The active window is the one with the dark title bar; inactive windows
have alight or gray title bar color.)

Thefileis saved by its namein FelixCAD’s own .flx format. Thefileis saved
in the same drive and folder as at the time of opening thefile.

Actually, before saving the drawing, FelixCAD renames the file with the
extension of .bak as a backup file.

Save All Drawings

The SaveAll command (File > Save All) saves al open drawings. Thisis
quicker than using the Save command four times, once for each open drawing.

Save As * (only FLX)

The SaveAs command (File > Save As) also saves the current drawing, like the
Save command, but it allows you to change the name of the drawing.

The Save As dialog box allows you make these changes:

» Save by adifferent file name.

» Savein another file format.

» Saveon another drive.

» Savein another folder (sub-directory).

Drawings may be saved in .flx, .dwg (R12, R13, or R14), and .dxf formats.

Note: to convert multiple drawings from one format to another (e.g. convert
five DXF filesto BMP, or eighty DWG "blocks' to FLX), refer to the Batch
Processing (BATPROC) section of this manual.

File Manager

The Fileman command (File>File Manager) visually displays all .FLX
drawingsin the current directory.
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Deleting Files

The DelFIk command (File > Delete File) deletesfiles, specifically lock files.
Lock files are security files created by the program when adrawing fileis
opened. They carry the same name as the original file and can be identified by
the extension .flk. The lock files prevent two or more users working on the
same drawing at the same time in a networked environment.

Normally, lock files are deleted automatically, if the drawing files are closed in
the normal manner. If the program is unexpectedly interrupted and the files
have not been closed before the interruption, the .flk do not get erased. When
you try to reopen the drawing after the interruption you get the message, “File
locked.”

To gain access to the drawing, the corresponding lock file must be deleted.
Delete the offending lock file and the drawing file can again be opened.

Exiting the Program

It isimportant that you end every working session correctly. Thisis done by
using the Exit command (File > Exit) or pressing the ALT+F4 shortcut keys.

If there are drawings still open that have not been saved, the program prompts
you to save the filesfirst. If you confirm, the Save File As dialog appears.

After saving the drawings, the working session with FelixCAD is finished.
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THE PROGRAM’'S USER INTERFACE

ﬂﬂe Edit Draw Modify Detal Dim  Parts Options  View Window 7 = 5'|5|

Upon starting FelixCAD, you see the desktop. It contains a series of standard
elements, including the menu bar, the function bar, the vertical symbol bar, and
the status bar. In addition, the desktop contains several palettes (toolbars) and a
cursor menu, when applicable.

The following picture shows the standard look of the desktop.
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The standard FelixCAD desktop

Usually, the desktop layout appears as shown in the figure above. However,
you can customize the menus, toolbars, and other components of the program’s
desktop to suit your needs. In particular, you may wish to experiment turning
various desktop components ON or OFF to achieve the best balance of quick
function access and maximum drawing area.

Note for AutoCAD Users: Refer to the "FelixCAD for AutoCAD" companion
guide for instructions on how to convert the default FelixCAD desktop to an
AutoCAD emulated desktop.
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Alteration of the arrangement of the desktop layout can be achieved easily. In
addition, you can replace the buttons of the toolbars of the program’ s desktop
on thefly. Below in this chapter you find the corresponding information on
both topics.

Advanced methods of desktop layout modifications are covered in the
Programming and Customization Guide.

Menu Bar and Pull-Down Menus

The pull-down menus are arranged on the menu bar. Each pull-down menu
contains groups of thematically-related commands: File, Edit, Draw, Modify,
Detail, Dim (dimensions), Parts (blocks), Options, View, Window, and ?
(help).

EFelixCﬁuD - [C:ACADAFELEX40A\NONAME_0.flx 1 0]

gfile Edt Draw Modify Detal Dim  Parts | Options Yiew Window 2

D & & |[Frarcup.. ... ful:4 Settings... =l
FEEIN Laer ;
- Layer Manager... ZI
Set Layer...
X a3 e Layer by Reference. ..
I E Ky Load Linetypes...
/ 9 >< Set Linetype 3

Set Color
i

Entity E strugion

Set Drawing Modes 4
Dirawing with Precizsion...
Dirawing Setup Parameters ...

wiorld Coordinate System
User Coordinate Syztem 3

Palette Tools

Mousze Cantext on
Mousze Context off

Menu items can have these states:

» Grayed-out commands are not available and cannot be selected. The
command Save, for example, can not be executed if no drawing has been
created or opened.

» Threedots(...) behind the command, such as Settings... in the figure above,
means that a dialog box will be displayed.

* Anarrow (>) behind a menu item, such as Set Color » in the figure above,
indicates that a submenu will be opened .

Note: the contents of the menu bar can vary, depending on the menu loaded.
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Different menu files may be loaded, which allows you to adapt the menu bar to
your specific needs.

Menu files are identified by the extension .mnu. The program contains a
standard menu file located in the sub-directory \applic.

To load another menu file, such as Fcad14e.M nu (which provides a menu that
looks similar to AutoCAD Rel ease 14's menu), select File> Resource
Manager > Pulldown Menu (or type the Menu command). Refer to the
FelixCAD for AutoCAD guide for further details.

Ei FelixCAD - [C:ACADAFELE<40A\NOMAME_0Hx | O]

ﬁ File Edit “iew Insett Format Tools Draw  Dimension  Modifp Help

The standard FelixCAD pull-down menu

For further information on menu and pal ette management, refer to the
“Customization: Palette and Resource Manager” chapter of this manual

FelixCAD offers you the opportunity to graphically create or edit custom
menus, dialogs, and palettes. These files can be created and edited with the help
of the Dialog and Menu Editor (see compl ete explanation in the Programming
and Customization Guide).

The Toolbar

File Icons

When you install FelixCAD, below the menu bar are two rows of buttons, on
the left and on the right (with the command line area between them). This
component of the desktop layout is called the toolbar.

D ﬁ' ﬁ: IJII;EH Command line ﬂ cli%'
%5% S o

The File icons and command line

The group of six buttons, located on the left side of the toolbar, executes
commands from the File menu. Each button consists of a symbol (or icon), that
represents acommand. Simply click on a button to execute the command. This
is faster than selecting the File menu, and then the menu item.

The symbols are arranged by subject, in groups. Y ou find detailed explanations
of each command, itsicon, and their use in this and the following chapters of
the manual.
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The button shown in the figure below are called the System buttons. They
perform system commands. From left to right, these are: New, Open, Close,
Save, Print, and Settings. Just as al FelixCAD menus, the Toolbar conforms
to Windows guidelines.

[ = &
HS &

System icons for file operations

The other group of symbols, also arranged in two lines, contains additional
commands that are commonly used in FelixCAD.

B AR o9 TG
e BEmPOSSE BTae B0

Additional buttons for commonly used operations.
To find the meaning of a symbol, pause the cursor over a button. FelixCAD
displays a brief, helpful explanation of the symbol in two places: (1) ina
yellow Tool Tip that floats over the button; and (2) on the status line at the
bottom of the screen.

EiFelixEAD - [C:ACADAFELIXK40ANONAME _0.flx | 0]
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Black insertion

The status line (bottom left) and ToolTip (upper right) display the meaning of symbols.

For example, the “puzzle piece” symbol (first icon in the second row) isthe
Insert Block command.

Command Line and Text Window

The command line and the text window are the primary communications link
between you and the program. In its default condition, FelixCAD places the
command line directly below the menu bar. (In the figure above, the command
line is the rectangular box containing the words “Loading C:\CAD...".)

The command line is the place where:
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* You type commands and option names, if you prefer typing to mouse
clicking.

* You specify coordinates and values, select objects, and confirm inputs.

» FelixCAD displays the selection or input steps for the user (for example, 4
selected).

» FelixCAD displays messages, indications, and warnings (for example,
Command not found).

All commands you select, whether by menu, palette, or at the command line,
are displayed at the command line. Thislets you verify commands and options
before they are confirmed. At the same time, the command line (and the text
window) provides a history of your design session. Y ou can read back and
reconstruct program steps of the working session.

The command lineisnot used for everything. When a command has many
choices, FelixCAD displays a dialog box instead. Dialog boxes are used for:

» Displaying and setting system variables.

» Listing geometric information of selected entities.

» Displaying information regarding layers, loaded linetypes, text styles,
defined views, and user coordinate systems.

The command lineisnot fixed in its location. Use the File > Desktop
Manager > Command L ine command to move the command line to the
bottom of the screen or to turn it off (which provides more screen real estate).

Thetext screenisalarger version of the command line. To see the text screen,

click the ®® button in the toolbar or type the T Screen command. The text
window can be arranged anywhere on your computer screen; the size of the
screen can be adapted to your needs. As an aternative, the T ScreenFull
command shows the text window covering the entire display.

In both the command line and the text window, with the help of the scroll bar,
or with the PgUp or PgDn keys, the text can be scrolled up and down.

Note: In the following chapters, the terms “command line,” “command line
area,” and “text window” are synonyms. If there is any differencein the
function of these terms, the correct term is used and the differenceis spelled
out.
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The Options Bar & Menu

Most commands in FelixCAD have two or more options. These options
determine how the command progresses. For example, after you start the Line
command (for drawing line segments), the following option menu appears
below the command line:

Cul

# ¥  Continuous Segments Append TT

The options bar displays the command’s current options and sits in a fixed location

The left end of the option bar contains three permanent symbols. From left to
right, they are:

¢ Cance command (same as pressing the Esc key).
* Redo last undone command (same selecting Edit | Redo).
* Undo the last command (same as selecting Edit | Undo).

The two arrowheads scroll the list of options, if the screen is not wide enough
tolist al options.

To use acommand option, you can either (1) select the option name from the
options menu; or (2) type the capitalized letters at the command line. In the
example above, to draw a continuous set of line segments, you can click the
Continuous work on the option bar, or you can type the letter C at the command
line:

> |line

Frompoint: C
From point:

As an alternative to the options bar, you can have the options appear in a
floating menu. Select File > Desktop Manager > Options > Menu from the
menu bar:

Canlinuoiis
Sepments |
Appandg

TT

The options menu displays the command’s current options and floats on the screen

Note: The wording of the option menu and bar change with each step of a
command.
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The Property Bar

The property bar gives you a quick and comfortable way of setting some main
properties for further construction and drawing. To turn on the property bar,
select File > Desktop Manager > Property from the menu bar.

|gg 586 e | |} |prLaver solid Line =]
The property bar gives you fast access to the most important properties
The first three buttons control:

* O: Orthogona mode.
* S Snap mode.
* G: Grid display.

Click the appropriate button to toggle the mode. Toggle meansto turn off and
on, like alight switch. Explanation of these drawing toolsis found in Chapter 2
“Drawing with Precision.”

The remainder of the property bar set entity properties of layer, color, and

linetype:

» Layer button: openstheLayer Manager dialog box, which iswhere you
create new layers, specify their properties, rename them, and so on.

» Layer drop-down list: contains all layer names of the current drawing,
which is where you choose the layer you want to set as current.

» Color button: displaysthe current color. Click the button open the Color
dialog box for selecting another color, which is applied when creating new
entities.

» Linetypedrop-down list: contains the linetypes defined in the current
drawing, which is where you select another linetype.

Note: We recommend that you set both the current color and the current
linetype to the logical BY LAY ER. This means that the entities take on the
color and linetype of the current layer. It also means that entities moved to
another layer will automatically change to the color and linetype of that other
layer. In the long run, this makes drafting with FelixCAD much easier.

Y ou find detailed references about layer concepts, linetype, and color
propertiesin Layer and Object Properties.”
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The Control Panel

The control panel islocated on the left side of the screen. This panel contains a
permanent series of command or function buttons. Y ou can turn the control
panel on and off by selecting File > Desktop Manager > L eft Toolbar > On

or Off.
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The symbols are arranged in the control panel in five
groups:

Precision Drawing Assistants:
Explanation of these commandsisfound in “Drawing
with Precision.”

Controlling Drawing Views:
Explanation of these commandsisfound in “Viewing
Drawings.”

User Coordinate Systems and L ayout M ode:
Explanation of user coordinate systems are in
“Viewing Drawings’; the layout modeis explained in
“Printing and Plotting & Using the Layout Mode.”

Dimensioning, Hatching, and Text:

Dimensioning is discussed in “Dimensioning”;
hatching is explained in “Hatching”; and text editing is
covered in “Text Objects.”

Inquiry Commands:

Explanation of these commandsisfound in “Inquiry
and Information Functions.”
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The Status Line

The status line is located at the bottom of the program’ s desktop. It contains a
series of information fields that report on the status of FelixCAD. Y ou can turn
off and on the status bar with the File > Desktop Manager > Status Bar.

| Drawlinets) WICS  1228.00 &7.00 0.00

The status line displaying help text (left) and X, Y, Z coordinates at right
Thefirst field, at left, displays the current drawing coordinates in relative
mode. For example, 1.00 < 90.00 means the entity being drawn is currently 1.0
units long, at 90.00 degrees from the last point.

[1.00 < 90.00

The status line displays relative coordinate during drawing

When the cursor is over the button of a symbol bar, menu item, palette
(toolbar), a concise description of the command’ s functionsis displayed here.
In the center, the current coordinate system mode is displayed:

* WCS: world coordinate system (the default).
* UCS: user-defined coordinate system.

The last three information fields specify the X, Y, and Z coordinates of the
current cursor position.

The Drawing Area

The drawing area is the part of the desktop where you draw and edit drawing
entities.

Y ou can open up to four drawings, each with up to four viewports,
simultaneously in the drawing area. As mentioned earlier in this chapter, each
drawing and each view is represented by their own window. The windows can
betiled, cascaded, or enlarged to fill the drawing area.

When more than one window is open, only one is the active window. The
active window is recognized by its dark title bar. Y ou can only work on the
drawing in the active window. To make awindow active, simply click on it.
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Within the drawing area, the cursor appears as a tri-color crosshair:
* Red: x-axis.

e Green: y-axis.

* Blue: z-axis.

Thetri-color cursor makes it easier to know where you are when working with
three-dimension drawings. (Outside of the drawing area, the cursor assumes the
typical Windows pointing shapes.) Y ou can change the colors of the cursor
with dialog box displayed by the File > Configure > Color s command.

M[ﬁ A\CADAMFELIX40M3d-trafo flx | D

-+
1

The tri-color cursor (center) and coordinate symbol (left corner) in a 3D view

FelixCAD places a coordinate symbol in the lower left corner of each drawing
window. This symbol indicates the position of the axes of the coordinate
system. It uses the same color coding system as the tri-color cursor. You can
turn off the coordinate symbol with the Tl1con command.

ENTERING COMMANDS

To draw and edit with FelixCAD, you enter commands and their options,
define points, distances, angles, and select entities. FelixCAD offers several
options for doing this: all command input can be performed by the keyboard, or
by the mouse controlling the cursor. Or, you can combine the two.

For example, when drawing a line you can define the first point by typing the
X, Y coordinates of the start point on the keyboard, and then define the second
point by pointing the second point with the cursor control. The selection of
input device is your decision.
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Mouse Buttons

The buttons on your mouse perform specific functions. We recommend that
you memorize the meaning of these buttons:

Left Mouse Button

The left mouse button indicates points, select entities, and selects commands
from pull-down menus and pal ettes (toolbars).

Right mouse button
The right mouse button is the same as the Enter key. It is used to:

» Confirm input and output operations.
» Accept default values.
* Repeat acommand.

Middle Mouse Button

The middle mouse button displays a floating menu. If your mouse has just two
buttons, hold down the Ctrl key and press the left mouse button.

During a command (when is command is active), pressing the middle mouse
button displays an object snap menu with available options.

When no command is active, the middle mouse button displays a menu of the
most commonly used commands. (The commands are explained later in this
manual, with more detail, in the appropriate sections.)
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Interzectian
Implied Intersection
End Paint

Select
Line
Circle

Are
Palyline
Text
Inzert Part

tid Point Move Previous
LCenter Paint Copy Previous
Quadrant Rotate Previous
Perpendicular Scale Previous
Tangent birror Previous
Inzertion Paint Flip Previous
Paint Enfity E dit Units Settings
Hest Point on Entity

Size Shap Bos... Prefersnces

The floating menus displayed by the middle mouse button

Command Options

Almost all commands include options. For example, the Cir cle command has
several options so that you can specify the circle several different ways, such as
by centerpoint or circumference, radius or diameter, or tangent points.

Keyboard

Unlike most Windows applications, FelixCAD allows you to type commands
viakeyboard input. The advantages are that you work faster and can enter
precise parameters. In fact, combinations of both keyboard and mouse input are
still more efficient. An example would be starting a Line command by simply
hitting the "L" key and aright mouse click to start the command, etc.

Note for AutoCAD Users: Refer to the "FelixCAD for AutoCAD" companion
guide for instructions on how to convert the default FelixCAD command
"alias' to an AutoCAD emulated command alias.

Most of the commands that create, modify, and detail drawings are keyboard-
based, as are FLISP expressions. Some specific Window operations are
accessed via accelerator keys, such as Ctrl+F4 to close a window.

To type acommand at keyboard, enter the command name behind the command
prompt in the Command Line area. The command prompt looks like this: >
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Y ou are then asked to enter additional input, which you can do with the
keyboard or the mouse:

> circle

Center point: [pick]

Radi us: 2.35
>

Pull-Down Menus

Commands (and their options) can be selected using the pull-down menus. Y ou
can click on the menu items or use the keyboard.

To access the Cir cle command from the menus, click on the Draw menu, then
click the Circle item on the pull-down menu.

To use the keyboard, hold down the Alt key then press the underlined letter of
the menu item. For example, for the Cir cle command, hold down Alt and press
D. Let go of the Alt key and pressthe C key.

Symbol Buttons
Freguently used commands are grouped together in pal ettes. The pal ettes
contain rows of button containing symbols. There are two kinds of symbol
buttons on the desktop:

» Permanently displayed symbols in the toolbar or the control panel (side bar).
These buttons represent mainly commands from the pull-down menus File
and View.

» Symbolsin palettes, arranged in any way, which can contain any command
for which the palette is designed.

LOOBE Va0

A |t 70 B | > i | ) 26
The Draw symbol palette

Commands and functions are called from a palette by clicking on the symbol.

Transparent Commands

Most commands are executed at the > command prompt. In fact, you usually
cancel one command (by pressing the Esc key). Sometimes, however, you need
to use one command during another command. For example, you may need to
pan the drawing over during the Line command.
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Thereisaspecial group of commands that you can use in the middle of another
command. These commands are called transparent commands. Y ou use a
transparent command by prefixing the name with an apostrophe, such as
"Zoom.

Examples of transparent commands include:

¢ Changing the view of adrawing—'Zoom, ' Pan.

* Arranging the drawing windows —’"W Cascade, '"WTile.

» Setting the precision —'Grid, ’ Snap, ' Ortho, an object snap functions.
* Switching between command line area and text window — ' T Screen.

» Loading and closing palettes—'PalMan.

e Cadlingthe " Help command.

After the execution of the transparent command, the program continues with
the original command.

Note: Transparent commands cannot be executed if the program is requesting
input of text or if acommand’s dialog box is active.

Repeating a Command

Often, you find you need to repeat a command. For example, you might be
using the Line command over and over again. To repeat the same command by
pull-down menu or keyboard entry gets annoying and inefficient.

Y ou repest the last command by one of three methods:
1. pressing the Enter key or

2. clicking the right mouse button or

3. Pressing the Spacebar key.

For example, the first Enter ends the Line command; the second Enter repeats
the command:

> |ine

From point: P1
To point: P2

To point: P3

To point: [Enter]

> [Enter]

LI NE

From point: P4
To point: P5
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To point: P6
To point: C ose

Note: Some commands, like Point and Trim, automatically repeat themselves.

Canceling a Command
Sometimes you want to cancel acommand before it has been completed. This
can happen if you start a command was activated by accident, or if the
command automatically repeats itself.

To cancel the execution a running command:

* Click the symbol .

* Pressthe Esc key.

This interrupts the execution of the current command. At the command line,
you see the message »x+ Cancel xx--

Reversing a Command (Undo)
If you recognize that you made a mistake, you can reverse the effect of the
command. FelixCAD archives all steps you' ve taken during the current drawing
session. This archiveis called the undo list.

The Undo command reverses the each step sequentially. Y ou can keep using
the Undo command until you get back to the beginning of the drawing session.
At that point, FelixCAD declares, “Undo list is empty!”.

¢ Click the Undo button .

» Select Undo from the Edit menu.
» TypeU at the keyboard and press Enter.

Some commands are not stored in the undo list. These include commands that
control the viewport (Zoom, Pan, and Window), set parameters, and other
transparent functions. These steps cannot be reversed by the Undo command.

Theundo list is kept only with the current session of the program. It is not
saved with the drawing.

Restoring the Reversal (Redo)

If you undo too far, you can use the Redo command. It cancels the last Undo
operation. The drawing is restored to the last state prior to the Undo command
—and thisis only possibleif there has been no other command executed
between the Redo and Undo commands
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+ Call the Redo command by clicking the symbol )
* Select Redo from the Edit menu;
* Enter the Redo command at the command line.

Deleting & Undeleting Entities

While creating a drawing, you may need to erase certain parts of theit. The
Delete command erases entities from the drawing, as follows:

e Click the symbol —%
» Select the Delete command from the Edit menu.
« Typethe Delete command in the command line area.

Y ou can use the Delete command these entities:

« Individua drawing entities, like lines, circles, rectangles, or for groups of
these entities.

* Partsand attributes.

e Text objects.

« Dimensioning and hatching.

To delete an entity that isin apart (block), you must first explode the part with
the Explode command. Delete the entity, then regroup the remaining entities
into a part again with the PartDef command.

Entities that have been deleted by mistake can be restored by the Undelete
command:

* Click the symbol g@_
* Select the Undelete command from the Edit menu.
* Typethe Undelete command at the command line.

This causes all previously deleted entities to be restored.

Renaming Names

The Rename command allows you to alter the names associated with blocks,
layers, linetypes, text styles, dimension styles, user coordinate systems, and
views. Take these steps:
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Start the Rename command.
Select database table to be renamed from the option bar.
Enter the name of the object to rename.

Type in the new name of the item.

> RENANME

Rename symbol (BLock, Dinstyle, LAyer, LType, Style, Ucs,
or View: LA

Current nane: dinensions

New nane: dim

Note: You can rename these named symbols with the Drawing Xplorer.

Purging the Drawing

The Purge command cleans the drawing file of unused named objects. Y ou can
remove blocks, layers, linetypes, text styles, or dimension styles that you have
defined or loaded before but are not used in the drawing.

> PURGE
Purge unreferenced synbols (Bl ocks, Dimstyles, LAyer, LTypes,
Textstyles or Al):

The Purge command can selectively purge the drawing, as follows:

Y ou can use the command for deletion of unused named objects within
only one of the drawing database tables. To do so, first select the type of
table to be purged. Y ou are prompted for the names -- one after the other --
of unused named objects of the specified table.

If you want to purge all drawing database tables, reply All to clean up the
entire drawing in one operation. Y ou may respond with a name pattern to
limit the selection to certain names by using wildcard specifications (for
example: TEMP*).

To purge a drawing file

To purge all unreferenced symbolsin any drawing database table, respond as
follows:

> PURGE

Purge unreferenced synbols (Bl ocks, Dinmstyles, LAyer, LTypes,
Textstyles or All): ALL

Names to delete <* = All > *

Confirm each nanme? <Y>: N
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Notes: Purging a drawing can significantly reduce itsfile size. Thisoperation is
agood habit before archiving or backing up adrawing file.

Some standard objects cannot be purged: These include the layer named O, the
linetype CONTINUOUS, and the text style STANDARD.

The Purge command does not handle named views and user coordinate
systems, because these named objects are never referenced by another
component of the drawing. Instead, you delete unused views and UCSs via the
View and Ucs commands.

Only one level of nested blocksis purged at atime. Y ou may need to repeat the
Pur ge command.

DRAWING XPLORER *

The Drawing Xplorer allows you fast and uncomplicated access to important
information about the currently open drawing(s). The Xplorer can be used to
ater properties of the current drawings.

More precisely, the Drawing Navigator is atool to manage the named objects
of the drawing database tables. Y ou can handle the tables and table entries of
layers, linetypes, text styles, views, user coordinate systems, and blocks.

To activate this tool, type the command Xplorer or select Drawing>Explorer
from the Edit menu.

The Xplorer window displays a preview bitmap of the currently open drawings
in the area under the menu bar. To switch to another drawing, click the
appropriate bitmap. A tooltip over the bitmap displays the drawing name,
including drive and path.
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The Table list box allows you to select a specific table. The named objects for
the selected table are shown in the Namelist.

Lable E fuma
[+ Fresases 4P ‘ %
T.sbls | | Liretpre |ane. | Faa. | Loo. =
#* Lipsi — u Hlﬂ. CCHTMUD [ [
Lretpe T _CEL_F Fllcke COMTIMUD 0 i
L. filack 0wl 0 COMTINUG i i
T etk o_CEL_1 Black CCHTMUD 0 0
o I WLl 2 1 COMTIMUD 0 [
T O _FOOFEDAE  Fied COMTHUD 0 il
0 _FODFFACE Fed CCMTNUG i 0
o _CEL_Z Blach CCHTIMUD 0 0
T OFEMKG 1 @ COMTMUD 0 i
0_LO0R_1 (1™ COMTINUD 00
D_OFEMMNG 2 8 CCMTINUG i 0
I_LO0FR_2 Bhs CCHTMUD 0 0
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The Drawing X plorer permits the following:

« Deete unused, unreferenced table entries (allowed only for the active
drawing).

* Renametable entries (allowed only for the active drawing).

« Setthelayer, linetype, text style, user coordinate system, or named view
(allowed only for the active drawing) by double clicking to one of the table
entries.

e Insert ablock by double clicking to its name.

Click the T ool button to display the corresponding dialog box associated with
the table name. For example, if Layer isthe table selected in the Drawing
Navigator, the Tool button displaysthe Layer Manager dialog box. Thislets
you create new layers.
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Customizing the User Interface

Y ou can customize FelixCAD’ s user interface, so that the program better
matches your needs and habits. Y ou may remove (and reinstate) components,
customize al the buttons in the tool areas, and change the menu system.

Modifying the Desktop Layout

The DeskConf command (File > Desktop L ayout) displays a pop-up menu
that lets you rearrange the desktop. The menu allows you to determine the
layout of the command line, option menu or bar, property bar, |eft toolbar
(control panel), and statusline.

Command Ling  # - K

Optians »  Baottom
v Propertiez ()3
Left Toolbar ]

w Statuz Bar

The Desktop Layout pop-up menu

Command Line

The command line can be placed at the top of the screen (below the menu bar),
or at the bottom of the screen (above the status line). If you are an advanced
user familiar with the program’s command set, you might even turn off the
command line.

Options
The options menu can be displayed as a bar (under the command line) or asa

floating menu. Once again, if you are an advanced user familiar with the
command options, you can turn off the option menu and bar.

Properties
The property bar can be turned on or off. We recommend you turn it on.

Left Toolbar
The control panel (also known as the left toolbar) can be turned on or off.

Status Bar
The status bar can be turned on or off. We recommend you leave it on.
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Customizing Toolbars

The toolbars (we call them palettes) assemble buttons that represent a common
set of commands, or sequence of commands.

Dragging an Icon to a Toolbar

Y ou add command icons (or symbols) to atoolbar by simply dragging a button
from a palette into atoolbar. Follow these steps:

1. Open apalette containing the icon of a command which you want to place
into atoolbar. Type the PalMan command and select pal ettes from the
Palette Manager .

2. Hold down the left mouse button on the icon you want and drag the icon to
the desired location within atoolbar.

3. Release the left mouse button to drop theicon at that position.

Adding an Icon to a Toolbar

Follow these steps to add an icon to atoolbar:
1. Right-click the button you want to place a new icon on. The following
dialog box opens:

C | |'FI'I'h-I'u.-1H

I iagpen v |Il. i, b Zpaich
Toolip |.'.-.||'J."l b
Helpest: |Z:-:n \wfindow Spacibed by b

Fiolscded =

Creel_|

Specifying the properties of a toolbar button

2. Specify the command name, the bitmap file, and the messages for the
tooltip of the button and the help string displayed in the status bar.
3. Click OK.

If you want to protect the button from being overwritten, enable the Protected
check box.
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Deleting an Icon from a Toolbar

Y ou can delete an icon from the toolbar only when the button is not protected.
Y ou unprotect a button by right-clicking the button and then disable the
Protect option in the Toolbar Configuration dialog box.

Follow these steps to delete an icon from a toolbar:

1. Hold down the left mouse button over the icon you want to delete.

2. Dragtheicon onto the drawing window, or to the background area of the
drawing area of the desktop.

3. Release left mouse button.

Theicon isremoved from the toolbar. Y ou may then place another icon onto

that button.

B3 Configuring FelixCAD | =
The Config command (File>Configure) initiates a F it
dialog allowing you to set up avariety of system T
parameters. A series of 5 tabs along the top of the e
dialog allows you to set: | s

Common Tab

Filelocking - If checked, other userstrying to T e | e
access the current drawing across a network will be
denied permission.

Safety - Allows you to select auto-saving of drawings, along with the file
extension and interval for automatic backup. Note that each time afile is auto-
saved, the system will experience a dight delay (depending on the power of
your computer and the size of the drawing), and the contents of the undo list are
cleared. For thisreason, it is advised you set the interval to 20-30 minutes.

Directories Tab

Thisiswhere al working directories of the system are set. Unless you are an
advanced user, it is advised you do not alter the default settings.
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Alias Commands Tab

The alias command tab allows you to quickly and easily assign keyboard
command "shortcuts" for any FelixCAD command.

The standard command alias includes a variety of one or two character
command shortcuts designed to speed up your work. And example would be
typing ZW at the FelixCAD command line will execute the recursive command
Zoom, then Window.

Y ou may add new command aliases, or edit existing aliases as heeded.

Note: Command aliases are saved in files with the extension .KEY . FelixCAD
4.01 or higher ships with an AutoCAD command alias (Facadl4e.key), which
can be used in place of the default FelixCAD .KEY file. Refer to the FelixCAD
for AutoCAD guide for further details.

HotKeys Tab

FelixCAD alows user defined setting of "hotkeys" to further improve your
productivity. Y ou may reassign the default values to suit your own preferences.

Colors Tab

Thisiswhere you can reassign the default screen colors for the coordinate icon
(all 3 axis), the background screen for the drawing window, the drag cursor for
drawing, and the selection color for editing.

Y ou can also assign alternate fonts for the system and tooltip text.
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Drawing with Precision

During the CAD drawing process, it is often necessary to specify precise
coordinates and other values used in drafting. When FelixCAD needs input
from you, a prompt will appear in the text window. The prompt asks you to
enter avalue, examples of which include:

« Coordinates for defining points of the drawing, such as the start and end
points, center points, insertion points, base points, or target points.

» Distance.

 Angle

«  Widths, for example the width of aline.

*  Numbers.

In this chapter, you learn how to provide datainput to FelixCAD. Also, this
chapter describes commands that serve as drawing aids, such as:

e Precision aids (grid, snap grid, and orthogonal mode).
e Object snap functions.
« Deleting and undeleting drawing objects.

Most of the commands described in this chapter do not create or modify
entities. The settings (grid, snap) and methods of selecting and snapping objects
make the drawing much more precise.

DATA INPUT

FelixCAD lets you input data, such as coordinates and distances, viathe
keyboard or the cursor.

Coordinate Input

When you provide a FelixCAD command with coordinate data, they can be
entered as absolute or as relative coordinate values.

Absolute Coordinates

Absolute coordinates use the origin of the current coordinate system as their
reference (starting) point. In the case of angles, the reference is the angle to the
X-axis of the coordinate system.
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An example of absolute X, Y-coordinates (2D) is 34, 4. An example of absolute
X, Y, Z-coordinates (3D) is-0.12, 5.7, 1.0.

Relative Coordinates

Relative coordinates use the last defined point as their starting point. Relative
coordinates are specified by adding the @ sign before the value.

An example of relative coordinatesis @10, 12 — this defines a point which has
adistance of 10 drawing unitsin the positive X-axis and 12 in the Y -axes from
the last entered point.

Moving an entity can use relative coordinates, and looks like this:

Sel ect objects: [pick]
Basis point: 5,2
Target point: @,0

Cartesian Coordinates

Cartesian coordinates define a 2D or 3D point by its X, Y, and Z values. These
values are entered separated by acomma. A dot is used as adecimal point.
Numbers may be positive or negative. If no Z value is entered, it isinterpreted
as Z=0.

A sequence at the keyboard might look like this:

> |ine

From point: 2.5,0

To point: 5.75,0

To point: 0,3.25,2.5
To point: [Enter]

Polar Coordinates

Polar coordinates define a 2D point by its distance from the origin, and the
angle in the X,Y -plane (from the X axis). The < sign separates the two values.

For example, 1.41<45 defines a point at a distance of 1.41 drawing units from
the origin of the coordinate system and an angle of 45 degrees from the X axis.

Spherical Coordinates

Spherical coordinates define a 3D point by its distance from the coordinate
origin, the anglein the X, Y-plane, and the angle to the X, Y -plane.
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For example, 10<60<45 describes a 3D point with the distance of 10 drawing
units from the origin of the coordinate system, an angle of 60 degree from the
X-axisin the XY -plane, and an angle of 45 degrees from the XY -planein
direction to the Z-axis.

Cylindrical Coordinates

Cylindrical coordinates define a 3D point by its distance from the coordinate
origin, the anglein the X,Y -plane and its Z value. Distance and angle are
separated by <, angle and Z-value by comma.

For example, 10<60,5 defines a point with the distance of 10 drawing units
from the origin of the coordinate system, an angle of 60 degree from the X-axis
inthe X, Y-plane, and a Zvalue of 5 drawing units.

Distance

Some commands, such as the Trim command, require that you input a distance.
Y ou do thisin two ways:

e Enter anumeric value, either awhole number (an integer), or areal
number. Y ou can use decimal numbers (12.34), scientific notation
(1.234E+10), or as afraction (12-3/4).

e Point the distance by picking two points with the cursor.

Widths

Some commands, such as the Polyline command, may require that you input a
width. Y ou do thisin the same way as defining a distance.

Angles

When a command, such as the Arc command, asks for an angle, you can
provide the angle in the same way as distances. Angles are normally specified
in degrees, counterclockwise from the starting point. The starting point, O
degrees, islocated at “East,” the positive X-axis.

Entering a distance with an angle requires the use of the < sign before the
angle, such as 10<45. Relative angles also go in the counterclockwise direction.
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Numbers

Some commands require a discreet number. For example, the Polygon
command asks for the number of sides. The value you provide must be awhole

number.

The following table gives an overview of the input formats of the different
coordinate types, both for absolute as for relative coordinates.

Type of Cocrdinate Input Format Example
Absolute Coordinates
Cartesian (2D or 3D) X, Y 3,8
X, Y, Z 3,8,6
Polar (2D) distance<angle 7.5<45
Spherical (3D) distance<angle,Z 7.5<45,12.2
Cylindrical (3D) distance<anglel<angle2 7.5<45<33
Relative Coordinates
Cartesian (2D or 3D) @deltaX,deltay, @3,8
@3,8,6
@deltaX,deltaY¥,deltaZz
Polar (2D) @distance<angle @7.5<45
Cylindrical (3D) @distance<angle,Z @7.5<45,12.2
Spherical (3D) @distance<anglel<angle2 @7.5<45<33
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Pointing with the Cursor

Pointing is using the cursor to specify data on the screen. Y ou can use the
cursor to specify points, straight lines, angles, and other quantities. FelixCAD
aways interprets the cursor position as a coordinate: either X, Y, Z or
distance<angle.

Pointing has one clear advantage over keyboard entry: dynamic preview (or
dragging) provides akind of preview image of the result of your action.

We recommend that you use pointing you must relate to entities that already
exist in the drawing. For example, the center of acircle could be defined by the
intersection of two lines. In this case, it is easier to indicate the center point by
pointing at the intersection.

Using object snap ensures that the accuracy of the coordinate input by pointing
isimproved. Object snap modes recognize geometric features, such as start and
end points, intersection, center point, and perpendiculars. Using object snap
modes results in greater precision — and faster drafting -- than entering
coordinates at the keyboard. Object snap modes are summarized later in this
chapter.

Coordinate Filters

Coordinate filters lets you mix keyboard entry with cursor picks. You can, for
example, point the X-coordinate on the screen and type the Y -coordinate value.
Hereis an example with the Line command:

> |line

From point: P1

To point: x,10
X-coordi nate: end
of : P2

To point: 15,y
Y-coordi nate: cen
of: P3

Thex, 10 is an example of using coordinate filters. You provided the Y -
coordinate via the keyboard (10), then picked the X-coordinate on the screen.

In addition, this example shows the use of object snap modes. The words end
and cen are endpoint and center point, respectively. So, when you picked the
X-coordinate, you used the ENDpoint object snap to pick at the end of an open
object, such asaline or arc.
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The coordinate filters are;

Filter Meaning

X Provide Y (and Z), ask for X.
Y Provide X (and Z), ask for Y.
Z Provide X and Y, ask for Z.
X,y Ask for X and Y, optionally provide Z.
4 Ask for Y and Z, provide X.
X,Z Ask for Z and Z, provide Y.
X,Y,Z Ask for X, Y, and Z.

From

When you are prompted to enter a point, the From option allows you to
identify a point relative to a base point. For example, in arunning line
command you see these prompts and responses:

> |ine

From point: from
Base point: [pick]
O fset point: @, 3
To point:

The From option is different from object snap modesin that it does not expect
you to pick a geometric features. Instead, it servesto retrieve arelative point
from atemporary base point. After this, control returns to the command in
progress.

When prompted for the “Base point:”, you can use absolute and relative
coordinates, as well as object snap modes.

But when you are prompted for the “ Offset point:”, you should only use
relative coordinates (use the @ prefix). Y ou can specify an absolute
coordinate, however, this cancels the specification of arelative point. Asan
alternative, you can invoke an object snap option at this prompt.

66



Chapter 2 Drawing With Precision

OBJECT SELECTION

Most editing commands require that you select one or more entities in the
drawing. This happens any time you see the following prompt:
Sel ect objects:

FelixCAD provides arich variety of methods for selecting multiple objects.
The option bar displays these options:

[Sq FeliCAD - [C:\CAD\FELIX40\NONAME_0.flx | 0]

gﬂle Edit Draw Modify Detal Dim Parts Options  Yiew ‘window 2
0 & &0 poine:

> move
I & B pelect onjecrs

X ocu o) @ B WPolygon

=181
e A - R
A B RBO S

Wfindomw

< e @A
BETE BMm™

CPolygon Fence Last Previous Remave Crossing Single All Group

=R

Y ou can pick one or more entities at the “ Select objects:.” prompt. (The prompt
keeps repeating until you press Enter.) All entities you select are added to the

selection set. The Remove and Add options allow you to remove and add enti-
ties from the selection set. Selected entities are shown in color (magenta, by

default).

Object Selection Modes

To select options, you can ssmply pick them, one at atime. It is more efficient
to use an object selection mode to pick multiple entities. The options are:

Object Selection Mo le

Abbreviation

Add Ad
All A
Cpolygon (crossing polygon) Cp
Crossing C
Fence F
Last

Previous P
Remove Re
Single Si
Window w
Wpolygon (window polygon) Wp
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Window

The Window selection mode defines a rectangle by two diagonal corner points.
All entities completely within the window are selected.

Sel ect objects: w
First corner: [pick]
O her corner: [pick]
Sel ect obj ects:

P1

window frame P2

Continue object selection or terminate it by pressing Enter.

Crossing

The Crossing selection mode defines a rectangle by two diagonal corner
points. All entities within and crossing the window are selected.

Sel ect objects: ¢
First corner: [pick]
O her corner: [pick]
Sel ect obj ects:

FE
r—1 rT1
I I{1
L—4 L4
r—1 rT
I I{
L_—2 L{La

Pl

Continue object selection or terminate it by pressing Enter.
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WPolygon

The WPolygon (short for “window polygon™) selection mode defines a
polygon by two or ore vertex points. All entities within the polygon are

selected.
Sel ect objects: wp
First point: [pick]
Next point: [pick]
Next point: [pick]
Next point: [Enter]

Sel ect objects:

Wpolygon

CPolygon

The CPolygon (short for “crossing polygon”) selection mode defines a polygon
by two or more vertex points. All entities within and crossing the polygon are

selected.
Sel ect objects: cp
First point: [pick]
Next point: [pick]
Next point: [pick]
Next point: [Enter]

Sel ect objects:

Cpolygon

”””””
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Fence

The Fence selection mode defines a polyline by two or more vertex points. All
entities crossing the polylinare selected.

Sel ect objects: f
First point: [pick]
Next point: [pick]
Next point: [pick]
Next point: [Enter]
Sel ect obj ects:

Continue object selection or terminate it by pressing Enter.

Last

The Last object selection mode selects the last drawn entity, and adds it to the
selecting set.

Sel ect objects: |
Sel ect obj ects:

It is not possible to repeatedly use the Last mode to add to the selection set,
since it only works for the one last drawn entity.

Note: If the last drawn entity lies on afrozen layer, you receive the message in
the command line area that no entity was selected.
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Previous

The Previous option restores the previous selecting set. All entities are marked
(and highlighted) from the previous selection operation. This option makes it
fast to select the same selection set over and over.

Sel ect objects: p
Sel ect objects:

Note: If the previous selection set lies on afrozen layer, you receive the
message in the command line area that no entity was selected.

All
The All option selects all entities in the current drawing -- with the exception
of those located on frozen layers.

Sel ect objects: a
Sel ect objects:

Remove & Add

Thelast field of the option bar contains a toggle button to switch between
adding and removing entities to the current selection set.

Sel ect objects: r

Rermove objects: [pick]

Renove objects: add
Sel ect objects:

Click the Remove button on the option bar (or typer) to change the selection
mode to remove entities. Y ou can only remove entities that are already in the
selection set; entities already selected and marked are removed from the
selection set. The Add mode allows you to select additional entities. This
option only makes sense after you use the Remove option.

Single
The Single option deactivates all object selection modes for the next and
subsequent operations, with the exception of the standard modes Window and
Crossing.

Sel ect objects: si
Sel ect objects:

Note: Thisoption is not offered in the option bar, but may be selected by
keyboard input.
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DYNAMIC PREVIEW

Dynamic preview mode isavisual aid that allows you to see the result of a
pending operation before it is executed. If necessary, you can make corrections.
Dynamic preview also aids you in understanding the effect of a command on
your drawing.

,,,,,,,,,,,

L Y

Rubberband

Any command that requires selection of two or more points, amarking line
(rubberband line) follows the cursor movement. This line connects the last
selected point with the current cursor position.

This gives you avisua impression of the operation and allows a better estimate
of distances and angles between the last fixed point and the following point.

The rubberband line is useful both in drawing and in modifying objects. Used
during the drawing processit illustrates the:

» Ending point of the next segment of aline, chain or polyline.
» Radiusor diameter of acircle.

» Distance between starting- and ending-point of an arc.

* Next corner point of a2D or 3D plane.

When used during modification of objects, the rubberband shows the distance
and angle from one base point to a second point, as well asthe target point for
moving, copying, scaling or other modifying steps.

Object Preview

The object preview shows, in advance, the contours of an object to be designed
or modified. It is possible to recognize the consequences of changing of
parameters like the radius of acircle or like removing or changing the angle of
acopy of the original object. This option allows you to interactively influence
these changes.
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PRECISION AND UNITS SETTINGS

FelixCAD allows you to set the format and display accuracy of numbers and
angles. The settings are saved with each drawing, so they can be set differently
in each drawing. The Setup command displays the Drawing Setup dialog box:

Daamerg Seluy ot of MHedow cnenl

Linear Units

Linear units can be given adisplay accuracy ranging from zero to eight decimal
places. In the case of fractional units, the display accuracy ranges from 0 (no
fractions) to 1/256. Y ou can select five kinds of units:

* Decimal units (metric) — 12.3456.

» Fractional units (unitless fractions) — 12 3/4

» Architectural units (feet and fractional inches) — 12'-3/4”
» Engineering units (feet and decimal inches) — 12-3.456'

» Scientific units (exponential notation) — 1.234E+02
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Angular Units

The Angular Units can be given a display accuracy ranging from zero to eight
decimal places. FelixCAD recognized these angular measurement systems:

» Decimal degrees—12.3456

o Degrees - minutes - seconds — 12d34’ 56.
» Grads (400 gradsin acircle) —12.34g

* Radians—12.34r

* Surveyorsunits—N12d34'56 E

Orientation

In most drawings, angles are measured in the counterclockwise direction. This
isthe default in FelixCAD and is called Standard Angles.

Y ou can, however, change the orientation so that positive angles are measured
in the clockwise direction, called Compass Angles.

Angle Zero Direction

In most forms of drafting, zero degreesislocated at the positive X-axis (East,
or 3 0'clock). FelixCAD allows you to change the location of zero degrees. For
example, surveyors normally set zero degrees as up on the page (North, or 12
0’ clock). The display of the status bar is updated depending upon the settings
of the angle zero direction and the orientation.

Drawing Setup
Aingle 0 Direction
% East (3 o'clock direction]
" Maorth [12 a'clock direction)
O west (9 o'clock direction]

" South [5 o'clock direction)

Current: E

Cancel

Surveyor Units Entry

Because the surveyor units are so different form the other forms of angle entry,
we have included a few examples:

74



Chapter 2 Drawing With Precision

Type of coordinate Input Example (Surveyor Units)

Absolute Coordinates

Polar distance<angle 7.5< N34D30'45"W

Relative Coordinates

Polar relative distance<angle @7.5< N34D30'45"W

In surveyor’ s notation, the N stands for North. The 34D is 34 degrees from
North. The 30’ is an additional 30 minutes, and the 45" is an additional 45
seconds from North. The W indicates that the angle is towards the West.

There are 60 seconds in aminute, 60 minutesin a degree, and 360 degreesin a
circle. Surveyors divide the circle into four parts, each with 90 degrees
measured from the North or South polesin the direction of East or West.

In the figure above, we see the four points of a compass. North, South, East,
and West. As examples of how the Surveyor’s Units work, severa lines have
been drawn in various directions. We labeled these lines with the correct
bearings. Note that al the letters used in the bearings are in capital letters, as
required by FelixCAD.

Note: When entering the N, S, E, W and D, be sure to enter them as capital
letters -- lower-case does not work.

DRAWINGS SETTINGS

The Settings command (Options > Settings) is the primary command for
setting up the drawing environment. The command displays the Settings dialog
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box, which has six tabs that group together related settings. AutoCAD users will
see this commands similarity with the Preferences option (previously the

CONFIG command) for system parameters.

Conshucion Fori: | Wi Fargmeaion Edit Patamslers
Dibject Snap | Snap/Gid Diraww Hndies
Dbt Srean
B |rbisisbn Lerier Porl
F Erd Point I Dusdan
™ M Pont I™ Iraegtion Pont
[T Powd [ Tongent
[~ Hest on Enfty [T Papsngculs
Cuasor
SnapBox  [§ SeectBm [T
|50 ) 95000 o]
ok | cancsl
Tab Command Reference
Object Snap PrecPar Chapter 2 “Drawing with Precision”
Snap/Grid PrecPar Chapter 2 “Drawing with Precision”
Draw Modes DrawMode Chapter 5 “Basic Drawing Elements”
Construction Points  DrawMode Chapter 5 “Basic Drawing Elements”
View Parameters ViewPar Chapter 3 “Viewing the Drawings”
Edit Parameters EditPar Chapter 6 “Modifying Drawing Objects”
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PRECISION DRAWING AIDS

Working with CAD involves drawing new entities, modifying existing objects,
and doing detailing operations (dimensioning, for example). To assist you,
FelixCAD provides you with precision drawing aids that help you precisely
define specific points in the drawing.

The precision aids include snapping to a grid, drawing orthogonally, and object
snap modes. These aids can be turned on, off, or changed — even in the middle
of acommand.

With Snap activated, your cursor picks are made to the nearest snap points. For
example, if snap is set to 0.1mm, you make picks to the nearest 0.1mm. Y ou
can set the snap spacing to any value. For example, if you want your drawing
accurate to the nearest 1/4”, you would set the snap spacing to 0.25.

The Grid display coversthe drawing area with avisible array of dots. This
helps you in several ways:. (1) you see the limits of the drawing; (2) you get a
sense of the drawing scale; and (3) you see the snap distance, amultiple
thereof. Aswith the snap distance, you can set the grid spacing to any value.
For example, if you want a 1-foot grid, you set the grid spacing to 12 inches.

The grid does not cover the entire drawing. Instead, its extent is limited by the
LimMin and LimMax system variables:

e LimMin setsthe lower left corner (limits) for the grid display area.
LimM ax sets the upper right corner (limits) for the grid display area.

Ortho (short for “orthogonal™) mode constrains the movement of the cursor to
the horizontal and vertical direction. This makes it easier to design and place
paralel and orthogonal lines and other entities.

OSnap (short for “object snap”) modes allow you to work with geometrically
significant points of entities. These geometric features include end points,
intersections, center points, and so forth. Y ou use osnap modes in two ways:
turn them on permanently (until turned off again), or temporarily (active for a
single pick). Y ou can display the object snap modes by clicking the middle
mouse button, or viathe Precision Aids dialog box.
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CONTROLLING PRECISION PARAMETERS

r The PrecPar command (short for * precision parameters; Options >
Draw with Precision) displays adialog box that contains settings for drawing
with precision. Y ou can also access the precision drawing aids by clicking the
symbol (shown above) in the control panel.

To toggle (turn on and off) Ortho, Snap, and Grid mode during a command,
click on one of these buttons:

£0 &8 G

These control panel buttons toggle Ortho, Snap, and Grid mode.

Cnep Gad Gnd Spansg
I o wan, o ™ Arive in | 3 |
g 152 feml Fait . |° 1|
Dngn |.'l.l. by |'I"'. zd | l | 15 |
Enbp Ahglo 1 CvngonatMnde
hntenrkic Saap Gl e
& Carmar
7 Le=R ~ Top ™ Rign Ensgs Siim [
[F-HIE Fioal)
Diym Snap
[ jpiersecaon T Conier Pom .l I [E':I:IE::U |"
I Enidl Podat = Cumdean
I ldd Poiei I™ iretion Poist
I [Peasl T
1™ Mot on Eniily ™ Fumpengouie
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Snap Grid

The Snap Grid area controls the spacing of the snap. With Active turned on,
the cursor can only select pointsthat are positioned directly on the grid. Width
and Height lets you specify the snap distance. Origin lets you change the
origin of the snap. The Snap Anglefield lets you rotate the snap, which also
rotates the Grid and Ortho mode. The snap grid always follows the axes of the
current coordinate system.

Note: The snap distance does not influence points defined by keyboard
coordinate input. Even with snap activated, you can define points not on the
grid by keyboard entry.

Width & Height

The Width and Height fields let you enter values for the horizontal and
vertical distance between the snap points. Units of measurement for these
values are drawing units. The value 1.0000 represents the distance of one
drawing unit. The = button sets the height value equal to the width value.

Origin
The Origin fields allow you to define the origin of the snap on the X and the
Y -axes.

Note: This setting also affects the origin of the grid and hatch patterns.

Snap Angle

The Snap Angle field allows you to change the angle of the snap. To rotate the
snap grid counterclockwise, enter a positive number (usually between 0 and 90
degrees) in the edit box. To rotate the snap grid clockwise, enter a negative
value (usually between 0 and -90 degrees).

Note: This setting also affect the angle of the grid, hatch patterns, and ortho
mode. The snap can also be rotated with the Z-Dir ection option when setting a
User Coordinate System (see UCS command).

Y ou can also set the snap origin and angle with the SnapBase and SnapAng
system variables.
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Grid Spacing

Turning on the Active checkbox displays an array of dots on the drawing called
the grid. The grid offers you a visual impression of the distances, proportions,
and other relations of the drawing.

EFelixEﬁ\D - [CACADAFELIX40VNONAME _0.flx | O]
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The small dots in the drawing area make up the grid display

Often the grid spacing is a multiple of the snap distance. For example, the snap
distanceis 1 inch while the grid distance is 1 foot. The grid is meant to be a
guide; when the grid is dense, the drawing is difficult to see. When the grid is
too dense, FelixCAD does not display it.

Factor

The Factor field defines the ration of the grid spacing to the snap spacing. Y ou
can select a pre-defined value by clicking one of the buttons.

Note: The grid and snap settings become effective after the dialog box is
closed.

The grid only appearsin the area specified by the LimMin and LimM ax

system variables. These two variables control the area of the drawing covered
by the grid, when turned on.
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Orthogonal Mode
Orthogonal mode is useful while drawing or modifying entities: it forces the
cursor to move in horizontal (along the X-axis) and vertical (Y -axis) directions.

Y ou can rotate ortho mode by specifying an angle viathe Snap Anglefield of
the Snap Grid areain this dialog box.

Note: Ortho mode is effective only when picking points using the pointing
device. Y ou override ortho mode when you type coordinates at the keyboard.

& P2
P1 # P2

P1

Ortho mode aids in designing by allowing:

e Lines, chains and polylinesto be designed along lines parallel to the axes of
the coordinate system;

e Changes of direction when drawing lines, chains or polylinesto be
perpendicular to the current axes;

« Construction points for geometrical objects (such as radius, diameter, arcs,
elipses, ending points for polylines, chains and so forth) to always be
parallel to the axes of the coordinate system.

When you are modifying objects, ortho mode means that points for scrolling,
scaling, rotating, and so forth, are exactly parallel or perpendicular to the axes
of the defined base point.

The orthogonal mode is effective to use in drawing and modifying rectangular
aligned geometry.
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Isometric Snap/Grid

FelixCAD allows you to draw in isometric mode, which produces theillusion
of 3D. The isometric snap style assists you in isometric drawing. In addition,
isometric mode skews the shape of the cursor (see figure).

Thelines aligned to the angled, isometric axes give the impression that you are
looking at front, top, and side views of an object. Rectangul ar objects, for
example, are usually drawn as parallelograms with 30, 90, or 150-degree
angles.

EFelixD\D - [C:ACADAFELIS4DANONAME_0.flx | 0]
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The isometric grid

The Left, Top, and Right radio buttons determines the current isometric plane:

|sormetric SnapfGrid
[ Active

& Left  Top " Right

e Left: isometric crosshairs at 90° and 150°
e Top: isometric crosshairs at 30° and 150°
» Right: isometric crosshairs at 90° and 30°

Note: You must turn on the grid to see isometric grid.

The isometric snap grid has three major axes. By default (as long as no rotation
of the snap grid is applied), the axes of the isometric style are 90° (the vertical
axis), 30° and 150°.

The cursor movesin only two of the three axes at atime. Each of the threeiso-
planes has an associated pair of axes.
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OBJECT SNAP MODES

For precise drafting, many commands require that you select an exact position
in the drawing. Y ou can pick the precise location by typing the coordinates, or
by picking a point in conjunction with an object snap. Object snap allows you
to pick geometrically significant points on existing entities.

Object snap mode can be activated permanently or called for asingle pick. The
OSnap command lets you turn on object snap modes; transparent commands —
such as mid and qua -- temporarily activate an object snap mode.

The procedure for using the object snaps is always the same:

1. Start acommand that requires a point, such as“From point:”.

2. When the point is requested, reply with an object snap mode; the command
prompts for the point with “of”.

3. Select the object with the cursor.

Hereis an example of using object snap. A lineis drawn from the center (cen)
of the circleto the corner (int) of the rectangle:

> |line

From point: cen
of [ pick]

To point: int
of [ pick]

To point: [Enter]
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Drawing a line using object snap modes
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Some object snap modes make no sense. For example, you can not define the
end point of acircle (use the qua mode instead), nor can you pick the center of
aline segment (use the mid mode instead).

On the other hand, you can use several osnap modes on entities. For example, a
line can use the end mode (twice, one for each end), mid mode, and per
(perpendicular) mode. An arc can use end mode (again, twice), mid, cen, per,
qua (quadrant points) and tan (tangent) modes.

The end object snap mode does not differentiate between starting or ending
point of an entity; you must be careful with your pick point. The object snap
selects the nearest of the two possible points.

Theillustration below shows the connection between the point selected and the
point snapped:

cursor position
and snaped point

cursor position
and snaped point




Chapter 2 Drawing With Precision

Running Object Snap

Using the Precision Aids dialog box, object snap modes are turned on. Thisis
called running mode.

— Object Snap
off |
W/ In I" Center Paint
v Ei " Quadrant
| Mi ™ Ingestion Point
| Paint [ Tangent
r Mext on Entity ™ Perpendicular

Click the checkboxes for the desired mode(s). A check mark indicates the mode
is active. Clicking the off button deactivates all running snap modes.

When several object snap modes are on, you differentiate between them by the
way you select an entity. For example, End Point and I nter section are on; pick
apoint nearest an end point, then the end is selected. If you pick a point near
the intersection of two entities, then the intersection is selected. Properly
configured, this feature can speed the drawing of entities significantly.

Temporary Object Snap

Y ou can choose between several options for a one-time activation of an object
snap mode. Y ou can use the Snap Palette to activate an object snap mode just
one time during a command.

An effective method of calling an object snap modeis to bring up the cursor
menu. Press the middle mouse button (or hold down the Ctr| key and press the
left mouse button on a two-button mouse). The following menu is displayed,
from which you select an object snap mode:

End Paint
tid Point
Center

Point
Buadrant
Interzection
Ingertion Point
Perpendicular
Tangent

HMext Point
Size Snap Box

Use the keyboard to type a command abbreviation. The object snap modes and
their abbreviations are shown in thistable:
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Object Snap Moc e Abbi eviation
End point end
Mid point mid
Center point cen
Quadrant qua
Intersection int
Implied Intersection Imp
Perpendicular to Per
Tangent to Tan
Next point on entity Nxt
Insertion point Ins
Point entity Pnt

Object Snap Modes in Detail

Thereis adifference between object selection and object snap modes. Object
selection treats a group of entities, such as arectangle, chain, and polyline, asa
single object. In contrast, object snap modes treat these as individual entities.
For example, you can snap to each segment and vertex of apolyline. Thisis
also true for polygons and 2D and 3D faces.; the edges are interpreted as by
object snap asindividual lines In thisway, the object snap modes can be used
for the edges of planes as well as for segments of chains and polylines.

For simplicity, when this text refers, for example, to the “end point of aline’
the term also refers to polyline segments and the edge of a plane.
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ENDpoint LI

The End object snap snaps to the endpoint of aline or of an arc. The endpoints
of planes and faces can be accessed.

cursor position cursor position
and snaped point H and snaped point

MIDpoint |2

The Mid mode snaps to the center of aline or an arc. Te edges of faces may
also be snapped.

cursor position cursor position
and snaped point and snaped point
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CENterpoint QI

The Cen mode snaps to the center point of acircle, arc, and polyarc.

cursor position cursor position
and snaped point c and snaped point

QUAdrant ‘g

The Qua mode snaps to the nearest quadrant of acircle or an arc. Quadrant
refers to the points situated on the circumference at 0, 90, 180 and 270 degrees.
Only the next visible quadrant of an arc can be snapped.

quadrants of cursor position
an circle and snaped point
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INTersection KI

The Int mode snaps to the intersections of a pair of lines, arcs, and other
entities -- or any other combination of them. This includes dashed and
centerlines where the intersection point may not have line segments actually

touching.

cursor position
and snaped point

\K

cursor position
and snaped point

/

IMPlied

The Int object snap mode only returns an intersection point of entities that have
areal intersection. In contrast, the Imp mode snaps -- in addition -- to an
implied (intersection point. Thisis the point where the extension of two entities

would intersect.

PERpendicular |£|

The Per mode snaps to the perpendicular to an entity. This mode requires that a
starting point already been selected. For example, when a perpendicular is
desired, the ending point for the perpendicular is picked. Theresultisa
perpendicular line from the ending point to the chosen entity.

starting point and
perpendicular

starting point and
perpendicular
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TANgent ﬁ

The Tan mode snaps to the tangent point of a curve. This mode requires that a
starting point has already been selected. For example, when a tangent to acircle
isdesired, the ending point for the tangent line is picked. The result is a tangent
line from the ending point to the chosen entity.

starting point
and tangent

NeXT M

The Nxt mode snaps to the next situated point of an object when at least one
point of this object lies within the borders of the selecting cursor box. This
ensures that entities that are designed or modified by use of the object snap
mode share a point with the selected object.

(If you select apoint in 3D space without using this object snap mode, it is
possible that the selected point is not on the desired object. The two objects
would not have a common point, or aclosure.)

b
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INSertion E

The I ns mode snaps to the insertion point of a part, an attribute, or a text

object.

Ly

POINT

The Pnt mode snaps to a point entity, which was created by the Point

command.
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Viewing Drawings

Unlike a paper drawing, using a CAD program involves a trade-off between
seeing al of the drawing (with little detail) or seeing a detail portion (of a small
part of the drawing).

Also, unlike a paper drawing, a CAD program allows you to view the drawing
in three dimensions, and from an infinite variety of 3D viewpoints.

In this chapter, you learn how to:

«  Work with windows, such as creating new views and switching windows.

« View the drawing from different 3D directions.

< Enlarging and reducing the view, as well as moving the visible drawing
portion.

« Create and use a coordinate system.

FelixCAD has commands, such as Zoom, that change the viewing size of the
drawing, which enlarge and or reduces the visible portion of the drawing.
Another command, Pan, keeps the size of the drawing constant, but moves the
drawing around in the window.

Other commands change the viewpoint, so that you can see the left side or top
view of a 3D drawing.
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SETTING VIEW PARAMETERS

Y ou can preset parameters for the Zoom and Pan commands. The ViewPar
command (View > View Parameters) displays the View Parameters dialog

box.
[View Parnmertess _H|
Tonm and Fan i
ok I
Zoom In Facor. ns0
Cavical |
Zoom Cul Factor. 200
P Facinr ||]5:|

F ipply planwvme o UCE seting

K Displery Coordnas Sy

Zoom and Pan

The Zoom In Factor and Zoom Out Factor fields lets you specify how far
FelixCAD zooms with the Zooml n and ZoomOut commands.

The Pan Factor field lets you specify how far the drawing moves (called
panning) with the PanUp, PanDown, PanL eft, and PanRight commands. A
pan factor of 0.5, for example, moves the drawing by about half of the visible
drawing area.

Drawing Viewports

FelixCAD is capable of opening as many as four drawings at the one time.

Each drawing is viewed in its own window. Further, you can open as many as
four viewing windows (viewports) of each drawing. Viewports allow you to see
the drawing from different angles, or see different details — at the same time.

A number, ranging from 0 to 3 identifies the windows. This number appears
immediately behind the filename on thetitle bar, separated by avertical line, as
in Filename | 2.

The windows can be arranged in tiles, cascades, or enlarged to fill the entire
drawing area.

When more than one window exists, only one window is the active window.
The active window isidentified by the color of thetitle bar. Y ou pick another
window to make it the active window; click on any part of the window with the
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cursor. FelixCAD’ s standard viewing angleis the top view (also called the plan
view). At thisangle, the X, Y-planeis viewed straight down the Z-axis. The
drawing or construction planeis parallel to the screen.

Creating a New Viewport

Once adrawing is open, you create additional viewports with the WOpen
command (Window > Open New Viewport). Before the program opens a new
window, the New Window dialog box asks for the view direction. The
AutoCAD equivalent to this command is the MVIEW command.

Thests
™ Fsbs o wCs

ak Cancel
B o ] |

Select a standard view from the View from buttons, or specify a custom view
with the Theta and Phi sliders. (The view you select can be changed at any
time.) Click on OK. The new window is created in standard size and arranged
in the manner proscribed with the existing windows (tiled, cascaded, etc.).

Theta / Phi

The preview window, showing a house, lets you interactively change the 3D-
view direction. Move the Theta and Phi sliders and watch the house rotate in
three dimensions. When satisfied with the viewpoint, click OK.

View From
Select a standard view from the View From buttons.
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Plan View

To switch quickly to aplan view, use the PlanView command (View > Plan
View to Construction Plan).

Changing the View

The 3dView command (View > 3D View) displays the View Direction dialog
box, which is the same as the New Window dialog box discussed above. It
allows you to look at a drawing from any point in space that you wish to define.
Y ou must define the view direction, as described above.

To change the 3D viewpoint at the command line, such asin macros or FLISP
routines, use the SetViewDir command.

> SETVI EMDI R
Viewpoint (X Y,Z): Rotate

The Rotate option allows you to specify a new view direction, based on two
angles entered as real numbers, as shown by the following prompts:

Angle theta (rotation angle in x-y-plane) <0.0>:
Angl e phi (rotation angle to x-y-plane) <0.0>:

The Angletheta is measured from the X-axisin the XY -plane. The Angle phi
is specified up and down from the XY -plane.

Note: The SetViewDir command cannot be used in paper space.
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Changing the Active Window

Once you have more than one window open, there are two ways you can
change the active window:

1. Click any part of awindow to make it the active window.

2. Click the Window menu, which lists the names of al open windows. The
active window is marked by a checkmark in front of its name. Y ou may
choose one of the listed windows as the active window by clicking on that
view, or by entering the number assigned the view.

Copying a Window
The QWOpen command (Window > Copy Viewport) opens a new window
and allows you to make a quick copy of the active window (Copy option) or of
the plan view (Plan option).

> gwopen
New W ndow. Copy

Closing a Window

The WClose command (Copy > Close Current Viewport) closes the current
viewport. Or, you may use the standard Windows methods of closing a
window: type Ctrl+F4 or click the x in the upper right corner of the window.
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Z0O0OM

The zoom commands change the viewing scale of the drawing, or of the portion
of the drawing chosen by the user. The absolute ratios of scale of the entire
drawing to the included objects chosen remains unchanged.

These variations on the zoom command are available;

e Zoom Window
e Zoom Back

e Zoom Fit

e Zoomln

e Zoom Out

e Zoom Scale

Transparent Zoom

The Zoom command, like most other view commands, is transparent
commands that can be used at the same time another command is being
executed. For example, you can use the ZoomOut command during the Line
command. Remember that transparent commands need an apostrophe before
the command name, such as’zoomwin.

> LINE

From point: P1

To point: P2

To point: ' ZOOMOUT

To point: P3

To point: [Enter]

The Zoom Palette

Y ou can select the zoom commands from the palette. The symbols used to
activate the zoom options are:

Zoom Fit Zoom Window
Zoom Back
Zoom In Zoom Out

To activate azoom command, click on its symbol. If you prefer to type
commands at the keyboard, the zoom variations are found in the following
table.
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Zoom Options Command
Zoom window ZoomWin
Zoom to previous view ZoomBack
Zoom to fit ZoomFit
Zoom in Zoomin
Zoom out ZoomOut
Zoom factor ZoomFac

Zoom Window

The ZoomWin command allows you to zoom into a rectangular areathat you
specify by opposite corner points with the cursor. As an alternative, you can
type coordinates.

> ZOOWN N
First corner: P1
Second corner: P2

There may be a difference between the window you chose, and the view you
see on the screen. Thisis due to different ratios of height and width of your
chosen window and the screen.

The following figure shows the usage and result of the Zoom Window

ol
N
\/
Zoom Back

The ZoomBack command is like using the Undo command: it backs up to the
previous view. Using this command allows you to switch quickly back and
forth between two view to seen the drawing as awhole, or to seeits details
more clearly.
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Zoom to Fit

The ZoomFit command allows you to see the entire drawing as large as
possible in the window.

O >

The Zoomln command enlarges the view with each successive use, by afactor
defined by the View > View Parameter s command. By default, thisis 0.5.

~ |
N \/

100



Chapter 3 Viewing Drawings

Zoom Out

The ZoomOut command is the opposite of the Zoomln command. It reduces
the view with each successive use, by afactor defined by the View > View
Parameter command. The default is 2.0.

i
\/ N

Zoom Factor

The ZoomFac command prompts you to enter the zoom factor. Numbers less
than 1.0 reduce the size (equivalent to ZoomOut) and greater than 1.0 enlarge
the size (like ZoomlI n)

> zoonf ac
Zoom factor: 1.2

Zoom Page

The ZoomPage command zooms out to the page size defined for your printer
(or plotter)

PAN

The Pan command moves the visible portion of the drawing. The drawing can
be moved to the right, to the left, upward, or downward. Y ou now see objects
that were previously not visible because they were off the viewing surface. In
contrast to the Zoom command, the view scale does not change.

The Pan command, like most other view commands, is a transparent command
that can be used at the same time another command is being executed. For
example, you can use the PanDown command during the Line command.
Remember that transparent commands need an apostrophe before the command
name, such as pandown.
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> LI NE

From point: P1

To point: P2

To point: ' PANDOMWN
To point: P3

To point: [Enter]

Y ou can think of the Pan command like holding a camera. Think of being the
photographer looking through the camera' s viewfinder, and moving the camera
left and right, up and down.

The Pan Palette

Y ou can select the pan commands from the palette. The symbols used to
activate the pan options are:

pan upwards
= 2EY
pan to left @@ pan to right

mEX
pan downwards

To activate a panning command, simply click its symbol.

If you prefer to type commands at the keyboard, the pan variations are found in
the following table.

Pan Options Command
Move view to the left PanLeft
Move view to the right PanRight
Move the view down PanDown
Move the view up PanUp

After selecting one of these commands, the visible drawing portion is
immediately moved in that direction. The amount of movement is determined
by afactor defined by the View > View Parameter s command. By default, this
is0.5.
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DYNAMIC ZOOM AND PAN

Two commands allow you to zoom and pan directly, compared to the
commands described above.

DZoom

Dpan

The DZoom command lets you zoom in and out in real-time -- nearly
seamlessly, in one operation (in the current drawing window). Dynamic zoom
can be used transparently (in the middle of another command).

Select View > Dynamic Zoom. Natice that the cursor changes to a magnifying
glass with aplus and minus sign. To start the dynamic zoom process, drag
(click and hold the left mouse button) up and down. To zoom in, drag up (in the
direction of the plus sign). To zoom out, drag down (in the direction of the
minus sign).

When you reach the edge of the drawing window, release the mouse button,
move the cursor away from the edge, and drag again.

To exit dynamic zoom mode, press ESC or ENTER. Y ou can also right-click to
open the option menu, which contains the Exit option.

Notice that the cursor menu also contains options for Dynamic Pan and Zoom
Extents.

The DPan command lets you pan around in real-time -- nearly seamlessly, in
one operation (in the current drawing window). Dynamic pan can be used
transparently (in the middle of another command).

Select View > Dynamic Pan. Notice that the cursor changes to a hand. To start
the dynamic pan process, drag (click and hold the left mouse button) around in
any direction.

When you reach the edge of the drawing window, release the mouse button,
move the cursor away from the edge, and drag again.

To exit dynamic pan mode, press ESC or ENTER. Y ou can also right-click to
open the option menu, which contains the Exit option.

Notice that the cursor menu also contains options for Dynamic Zoom and
Zoom Extents.
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SAVING VIEWS

When working with many drawing portions and view directions, it can be
convenient to save (and later to retrieve) the viewpoint. Y ou do this with the
View command (View > View Manager).

Yiew: S5tore / Retnieve I
— Dezcription
A4LANDSCAPE Widt 420,00
A4PORTRAIT Height:  297.00
BOTTOMLEFT
BOTTOMRIGHT Angle: 0
CENTER Cirigir
FAGE
TOFLEFT /000
TOFRIGHT Yo 000
Z: 000
Show MHew | Lelete |
Cancel |

Saving the Current View

First, use the zoom and pan commands described previously to set up aview
direction. To save the view, start the View command. Then:

1. Inthe Save/Retrieve View dialog box, select the New option.

2. The View option save the current view; the Window option prompts you to
select arectangular window as the view.

3. Enter aname for the view. Later, you use the name to retrieve the view.

4. Click OK.

During the drafting process, named views can be applied in two situations:

« Printing: the Print command has an option for printing a named view. Hint:
thisis useful in printing different 'sheets’ (i.e. 'sheetl’, 'sheet2') that may
exist in one drawing.

» Paperspace: when calling the command View in layout mode outside the

Viewport command, you can create nam ed views within paper space (for
example to zoom fast to portions of the drawing sheet).
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Restore a Named View
A previously saved view is retrieved with the View command. Follow these
steps:

1. Inthe Save/Retrieve View dialog box, choose one of the saved views from
the list box.
2. Click the Show button. The saved view then becomes the present view.

Delete a Named View

When you no longer need a named view, you can delete as follows:

1. Select one of the names of defined views in the list box of the
Save/Retrieve View dialog box.

2. Click onto the Delete button. The named view is removed from the list
immediately.

USER COORDINATE SYSTEMS

A user coordinate systemis a coordinate system that you define. It is primarily
used for 3D drafting. Creating your own UCS allows you to drawn in “plan
view” at any anglein space.

Until you create a UCS, you are drafting in the world coordinate system. Viaa
UCS, you can:

« Movetheorigin (0,0,0) to any point in the world coordinate system.

e Turn one or more axes relative to the world coordinate system.

* Moveand angle the user coordinate system.

The user coordinate system, for example, makes it possible to change the

location of the drawing plane so that it always lies paralldl to the objects to be
drawn. Thismakesit easier to construct 3D objects.
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To determine the coordinates of a point, distances are measured from the point
tothe X- and Y-axis; in a 3-D system, measurements are also taken along the Z-
axis. FelixCAD differentiates between aworld coordinate system (WCS) and
the user coordinate system (UCS).

<&

The world coordinate system is the permanent Cartesian coordinate system
used as a standard for al drawings. The X-axis measures the horizontal
distance; the Y -axis the vertical distance from the origin. The Z-axisis
orthogonal to the X- and Y -plane and measures the distance of a point to this
plane. Y ou cannot change the world coordinate system.

World Coordinate System

Instead, it is possible to create many user-defined coordinate systemsfor a
drawing. The user coordinate system is saved along with the drawing and can
be used again later.

Creating a New UCS

A UCS s created in two steps. First, you specify the origin and direction of the
axes for the new UCS. Second, you have the UCS by name, so that you can
reuse the UCS without having to reenter its parameters.

The UCS command creates a new user coordinate system. At the*UCS origin
<0,0,0>" prompt, enter the coordinates for the origin of the new user coordinate
system. Or, press Enter to use 0,0,0.

> ucs
UCS origin <0,0,0>:

Or, use the following options to interactively determine the origin of the user
coordinate system and the direction of its axis:

Control World Z-Direction 3Point View Rotation
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Control

The Control option displays the User Coordinate System dialog box to select
an existing UCS. The dialog box also lets you create a new UCS, renameiit, or
even deleteiit.

User Coordinate System
Current UCS

. Ok

Previous

Cancel

dd.

UCS Mame

WORLD

LCurrent
Delete
Benarme

World
The World option changes the UCS back to the world coordinate system.

Z-Direction

The Z-Direction option changes the parameters of the coordinate system in two
steps:

1. You determine the origin by entering the new coordinates (in X,Y,Z format)
or by picking apoint .

2. Thedirection of the axes of the user coordinate system is determined by
fixing the z-axis. To do that, choose a point through which the positive Z-
axis should go. The X- and Y -axis remain the same. The XY -planeis
orthogonal to the Z-axis.

> ucs

UCS origin <0,0,0> Z-axis

UCS origin <0,0,0> [Enter]

Point on the positive z-axis: P1

3Point

The 3Point option is meant for drawing planes that are neither parallel to the
viewing plane nor to the axis of active coordinate system. We recommend you
use the cursor to pick the coordinates:
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1. You determine the origin by entering the new coordinates (in X,Y ,Z format)
or by picking apoint .

2. Pick apoint (or type coordinates) through which the positive X-axis should
run. This determines the axis unambiguously.

3. Thedirection of the other axesis determined by fixing a point in the
positive area of the XY -plane. This point does not necessarily haveto lie on
the Y-axis.

For practical reasons, you should locate the axes of the UCS so they are
oriented with the plane of the drawing object. For example, choose the corner
points of this plane with object snap. The selected plane becomes the drawing
plane. All entities are drawn on this plane.

> ucs

UCS Origin <0,0,0> 3Point

UCS Origin <0,0,0> P1

Point on the positive x-axis: P2
Point on the positive xy-plane: P3

View
The View option orients the user coordinate system parallel to the active view.
The UCS command does not ask you for any coordinates. The X-axis of the

coordinate system lies parallel to the horizontal axis of the viewing plane; the
Y -axisis oriented vertically; and the z-axisis orthogonal to it

> ucs
UCS origin <0,0,0> View

Rotation

The Rotation option rotates the active coordinate system around one axis. You
may choose the angle of rotation and the direction of the rotation.

> ucs

UCS origin <0,0,0> Rotate

Rotate around x-, y-, or z-axis: Z
Rotati on around Z-Axis <0>: 30

To rotate the coordinate system around two or three axes, repeat these steps for
each axis:

1. Determine the axis around which to rotate the coordinate system. Either type
its character or click itsoption (X, Y, or Z) from the option bar.
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2. Determine the direction and angle of the rotation. Entering or pointing an
angle doesthis.

Y ou specify the angle of the rotation by typing the angle or by picking two
points in the drawing. The orientation point for the angle of the rotation is
aways the positive x-axis of the active coordinate system. Entering a positive
value for the angle of rotation resultsin arotation to the left, a negative value
(for example, -30) resultsin arotation to the right.

Controlling the UCS

Of course, it would not be very effective if you had to make the above
adjustments every time you needed to change the coordinate system. Therefore,
FelixCAD alows you to save pre-defined user coordinate systems by name,
which are saved with the drawing. Once a UCS is saved, you can always reuse
it; the UCS names can also be renamed or deleted.

All thisis possible viathe UCS command’' s Contr ol option. Or, from the menu
bar, select Options > User Coordinate System > UCS Manager.

Creating a New UCS
Y ou create a new user coordinate system in these steps:

1. Create the UCS with an option as described above: Z-Direction, 3Point,
View, or Rotate.

2. Open the dialog box and type a name in the UCS Name field. The name can
be up to 31 characterslong, aswell as dash ( - ) and underscore (_), but no
spaces.

3. Click New.

4. Click OK.
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Renaming a UCS
If you need to renamea UCS:

1. Select aUCS name from UCS Namellist.

2. Click the name and type athe new name.

3. Click Rename. This verifies the renaming; the new name of the UCS
appearsin thefield.

4. Click OK.

Note: the world coordinate system cannot be renamed.

Deleting a UCS
Erasing aUCS s similar to renaming a user coordinate system:

1. Select aUCS name from the UCS Name list.

2. Click Delete. The UCSisthen deleted; its name no longer appearsin the
list.

3. Click OK.

Note: the world coordinate system cannot be del eted.

Changing the Active UCS

Y ou can create as many user coordinate systems as you need in adrawing, but
only one user coordinate system can be the active coordinate system. To change
the active UCS:

1. Select aUCS name from the UCS Name list.

2. Click Active. The user coordinate system becomes the active coordinate
system. The field shows the name of the active coordinate system.

3. Click OK.

Reverting to the Previous Coordinate System

To change to a previous coordinate system, click the Previous button. It
enables you to quickly change between two coordinate systems. When you
click this button, FelixCAD changes to the previous coordinate system without
verification.
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Layers and Object Properties

The concept of working with layersin FelixCAD is analogous to manual
drafting using layers of transparent Mylar. Parts of the drawing are drawn on
different sheets of Mylar, such as the base plan, the electrical, the plumbing, the
roadwork — each on its own Mylar sheet. When all sheets are imposed on top of
one another, they form the entire drawing.

Layers are useful in separating objects, such as parts, sub-assemblies, and
structural components like pipes and building materials. In CAD drawings,
layers separate drawing elements, such as construction lines, center lines,
outlines, and dimension lines. The advantages of creating adrawing in this
manner —whether manually or digitally —liein a clearer drawing and improved
control over drawing on a single sheet.

This chapter describes how to create and use layers, as well as ways of
controlling layers. Control refersto the visibility of the layers, their color, and
the type of lines used. Management of layersis accomplished through the Layer
Manager.

In the second half of this chapter you find explanations on object properties and
the advantages of working with them. An object may be a part, a sub-assembly,
agroup of similar entities (such as parking spaces in an architectural drawing),
or any other entity that you wish to separate from other entities in the drawing.

LAYER BASICS

Instead of working with sheets of Mylar, as you might when drafting by hand,
CAD software works with layers, which have the characteristics similar to
Mylar. Layers make it possible to structure a drawing through logical or content
characteristics.

Drawing layers aways lie exactly on top of each other. All aspects of a
drawing, such as the coordinate system, the zoom factor, the view arrangement,
and fonts, are valid for all layers. Other aspects may differ for each layer, such
asthe color and linetype of entities drawn on a particular layer. In addition,
layers can be “turned off,” which meansthat all entities on that layer become
invisible.
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In CAD software, a new object is always drawn on the current layer. When the
object is drawn, the layer’s properties (specifically, linetype, visibility, and
color) apply to the object. FelixCAD has commands that let you change the
properties of all objects on alayer, or of each object independent of the layer’s
global setting.

Layers areidentified by name. All drawings contain at least one layer, given the
name “0” (pronounced “layer zero”). All other layers can have their own
number or name. Layer names help describe the purpose of the layer and can be
up to 31 characterslong.

Y ou can create up to 4,095 layersin a FelixCAD drawing, a number that should
be more than enough for any practical drawing. Layers do not necessarily
follow one another in some sequential order. It is not necessarily true that layer
2lies“ontop” of layer 1 or “underneath” of layer 3. All layersare arranged in
one single plane, which is not possible when drawing manually on different
Mylar. When one entity hides other entities on different layers, the rule is that
the object last drawn lies over already existing objects and “hides’ them.

As mentioned earlier, every drawing contains one default layer name layer 0.
This layer has several specia properties that distinguish it from all other layers.
It is generated automatically by FelixCAD when anew drawing is created. The
color 7 (black) and the linetype Continuous are automatically established for
this layer, although you may change the color and linetype. This layer cannot
be erased or renamed. Layer O has a special property when defining and
inserting parts. Y ou can find more on that subject in the * Parts and Attributes’
chapter.

One layer in the drawing is always the current layer. All new entities are
automatically drawn on this layer. Naturally, you change the current layer
whenever you need to. Aslong as layer 0 isthe only one existing, it is aso the
current layer. If there is more than one layer in adrawing, as there should be,
you switch between layers using the Layer Manager or the Properties toolbar.

Although you can only draw entities on asingle layer (i.e., the current layer),
you edit entities residing on any layer at any time —with on exception: you
cannot edit entities on layers that have been frozen, turned off or locked (more
later).
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The layer names, their status, and their properties are part of the drawing. They
are saved with the drawing and can be shared with other drawings via the
Drawing Xplorer.

LAYER PROPERTIES

Layers have four properties: name, color, linetype, and visibility setting.

Layer Name

To identify layers and differentiate between them, each layer has adistinctive
name. Y ou can assign any hame you want up to 31 characters long. The name
can consist of letters, numbers, and two special characters: _ (underline) and $
(dollar). All charactersin the name are automatically capitalized.

If you are not sure what layer names to use, you can check with the regulating
body for your discipline. Some organizations have Standing Committees on the
subject and have layer guidelines. One of these isthe International Standards
Organization (Standards 1SO 13567-1 & -2:1998, ISO/DTR 13567-3:1998)

http://www.iso.ch/isob/switch-engine-
cate.pl ?searchtype=genera &« KEYWORDS=CAD

Another isthe American Institute of Architectsfor the AEC industry. Their
WEB site for purchasing the AIA standard is
http://www.aiabooks.com/detail.asp?productid=R809-

97& search=layer& position=1. In some cases, your client or your office may
have alayer naming specification. For informal drafting, you can create afew
layers with self-explanatory names like:

» EXxisting for the pre-construction floorplan.
e Constr for the planned construction.

» Text for text.

* Dim for dimensions.

Color

Every layer has a color; the default color is black. You can choose one of 255
color shades. Every color has its own number. The standard color of the layer
can be marked in the color box asBYLAYER.
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Sinceit is possible to draw on the current layer only, objects still to be drawn
arein the standard color of the current layer, unless a new color is chosen with
the Object Color option. If the standard color of the layer is changed using the
dialog box for layer control then all drawing elements of this layer that are
marked with the color BY LAY ER assumes the new color.

Linetype
Similarly, every layer has alinetype; the default is Continuous (solid). The
chosen linetype is marked in the dialog box BYLAYER. All elements are
drawn in the linetype of the layer unless another linetype is chosen for the
element.

If the linetype of alayer is changed using the dialog box layer control, all of the
drawing elements of that layer which are marked with BY LAY ER assumes the
new linetype.

While every drawing contains all 255 colors, a new drawing contains only the
Continuous linetype. Before you can assign other linetypesto alayer, you must
load the linetype definitions into the drawing.

How to Load Linetypes

Linetypes vary by discipline. The linetypes used for an electrical drawing differ
from a civil engineering drawing. For this reason, FelixCAD does not store
with afixed set of linetypes, but allows you to load linetype files specificto a
particular discipline.

Linetype files have the extension .lin and can be found in the \applic folder.
FelixCAD ships with two linetype files: Mm.Lin for metric drawings and
Inch.Lin for imperial drawings. Y our office or your client may provide you
with project-specific linetype files. In addition, you may use most existing
AutoCAD .lin files or create customized linetypes by following the syntax of
the linfiles.
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To load alinetypefile:

1 Select Linetypes from the Options menu, or type the Linetype
command. FelixCAD opensthe Open Linetype File dialog box.

2. Type the name of the linetype file in the Filename input field or choose
a.linfilefromthefilelist.

3. Next, choose one (or more or all) linetypes from thelist in the
Linetype dialog box. The preview area at the top of the dialog box
assists you to find the appropriate linetype.

Linetppe

ak. I Cancel i

4. After you choose and load the linetype(s), you assign them to alayer by
using the Layer Manager. Or, they may be associated with an existing
drawing objects with the PropEdit command
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Layer Visibility
One of the primary advantages of working with layersis that they aid you in
visualizing the part, or drawing. The visua clarity of a drawing can be
improved by turning off the visibility of some layers; this “hides’ the entities
residing on those layers.

Every layer can be turned on or off independent of al other layers. Changing
the visibility is done through the Layer Manager (Layer command).

On / Off Status

When alayer isturned off, you no longer see the entities drawn on that layer.
New layers are created with the status on.

Locked / Unlocked Status

It ispossible to lock layers so that entities on the layer are visible but may not
be edited. New layers are created with the status unlocked.

When alayer’s statusislocked, it is not possible to change, add, or delete
entities assigned to thislayer. This function makesit difficult to make an
accidental change to the drawing .The status must be changed to unlocked if
you want to work with the entities of this layer.

Y ou can draw new entities on alocked layer. The standard color of the layer
may be changed. A locked layer may be designated active, visible or invisible,
frozen or thawed.

Thaw / Freeze Status
The Thaw and Freeze status controls visibility in a manner somewhat
differently from On and Off.

A frozen layer is both invisible and locked and thus impossible to change.
Entities on afrozen layer are regenerated. When working with complex
drawings, freezing unneeded layers helps increase the speed of drawing
considerably.

Thaw undoes the freezing of alayer. The layer becomes visible and changes
may be made once more.

Note: The current layer cannot be frozen.
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LAYER MANAGER

Creating new layers, choosing a current layer, and controlling layer properties
is accomplished through adialog box called the Layer Manager. Y ou access
the dialog box with the Layer command (View > Layer Manager).

1 Ly

|3_roamR_1
Cowers | Hew | _ Bensme | _ Geest | Cove_|
L Lspiers:

Cuserit Loy
0 18 of S0
~ Piogsife:
Siadus

Lo M igmem E Link| Ther
[ aliabeicaly Suied  Of Linetyps | coo |
1] U Urd Tk CONTBOOLS Efack =
I _CEIL_FL On Ued The  CONTMUOUS Elack
& I T On Unl The CONTMUOUS -]
D _CEILY O Unl Thw CONTMHUOLUS Elack
A0 WLl 2 O Uel Thw COMTMUDOUS 2
A ROOFELEE On Unl Thw  CONTMUOUS Aed
D_A0OFFACE Om Unl The  CONTMUOUS Flad
i _CEIL_2 Om Unl The  CONTMUOUS Edack
A DPERING 1 Or el The  CONTRUOLS &

1) 1] . COMTMLIDLIS S
A OPERNG_ 2 Om Uel Tew  CONTMUOUS ] i
n_D0oR_2 Om Und The  CONTMUOUS =17
30 WKW _2 Or Unl Thw CONTMUOUS Grmen
A_GLAs 1 O Url The  CONTRMUOLS Edack - |

The top section of the Layer Manager dialog box contains afield for the name
of the current (active) layer and areport of the number of layers already defined
in this drawing. In anew drawing, this reads:

Current Layer: Used Layers:
0 1 of 4096

Buttons allow you to create new layers, rename layers, and select the current
layer. Other buttons change the state of the layer and select linetype and color.

The Alphabetically Sorted checkbox lists layersin alphabetical order (when
on) or in the order they were created (when off, no check mark).
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The lower section of the dialog box lists the names of all the existing layersin
the drawing. The status, color, and linetype are al'so shown for each layer.
Select alayer with your cursor.

The meanings of the abbreviations used are:

Abbreviation Status

On On: entities on the layer are visible.

Off Off: entities on the layer are invisible.

Unlk Unlocked: entities can be edited.

Lock Locked: entities cannot be edited.

Thw Thawed: entities are visible and can be edited.

Frz Frozen: entities are invisible, cannot be edited, and
are not regenerated.

Creating a New Layer

Y ou can create anew layer at any time. You do not have to draw entities right
away on anewly created layer. Remember that you can only draw on the
current layer.

A new layer is created in two steps:

1. Typethe name for the new layer in text entry box at the top of the dialog
box. Remember the limits of naming (see earlier in this chapter).

2. Click the New button. Notice that the layer appearsin the list. Every new
layer has color 7 (black) and the linetype Continuous. Y ou may assign other
linetypes and colors, as described later in this chapter.

Renaming a Layer

A layer is given adifferent name in three steps:

1. Select the layer from the list of layer names.;

2. Notice that the name appears now in the text entry box. Type the new name
over the old name.

3. Finish renaming by clicking the Rename button. Notice that the renamed
layer appearsin thelist.

Selecting the Current Layer
Y ou select the current (working or active) layer in two ways:
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1. Click onthe Layer Manager Icon and from the dialog box, select the layer
you want to become current. Finally, click the Current button.

2. Click the Layer Drop-Down List. Onceit opens, scroll down and click on
the layer you want to become current.

Alternatively, you can typein SETLAYER (See SETLAYER command, later
in this chapter).

Changing the Layer’s Linetype
A newly created layer has the linetype Continuous automatically assigned to it.
Y ou change the linetype in three steps:

1. Select the layer(s). Hold down the Shift key to select arange of layers, or
hold down the Ctrl key to select a dispersed range of layers.

2. Click the Linetype button. Notice that the available linetypes are shown in
the Linetype dialog box. Note: you must first load linetypes into the
drawing, as described earlier in this chapter.

3. Select the linetype to be used and click OK. Notice that the selected layer(s)
have the new linetype assigned to them.

This makes the selected linetype the standard linetype of this layer. All entities
on this layer take on that linetype.

Elements of the layer drawn with alinetype different than the BYLAYER
linetype are not affected by the change. Further instruction on drawing
elements with alinetype different than the standard linetype can be found in the
Object Properties section in this chapter.
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Changing the Layer’s Color

When anew layer is created, it is automatically assigned the color 7 (black). A
new color can be assigned to the new layer viathe Color button. Y ou change
the color of alayer in three steps:

1. Select the layer(s). Hold down the Shift key to select arange of layers, or
hold down the Ctrl key to select a dispersed range of layers.

2. Click the Color button. The Colors dialog box appears.

3. Select another color from the colors displayed, or type a color number (in
the range of 1 to 255). The chosen color appears at the upper left corner.

Click OK to dismiss the dialog box. Notice that the layers have the new color

assigned to them.

Colors

|BrLavER ~]| Bvaver| evBLock |

Cancel |

This makes the chosen color the standard color for thislayer. All entities on
this layer now appear in this color.

Entities drawn with a different color are not affected by the change.
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Controlling the Layer Status
The layer properties that determine the status of the layer were discussed earlier

in this chapter. Changing the status of alayer is as simple as clicking the proper
button. The status of each layer is displayed next to the layer’s name.
« The On and Off buttons control the display visibility of the layer.

e TheUnlk and L ock buttons control access to the layer. Unlk allows editing;
L ock prohibits editing.

e The Thw and Frz buttons control the ability to see, edit, and regenerate the
layer. Thw unlocks and makes visible; Frz locks and makes invisible.

The layer statusis changed in two steps:

1. Select the layer(s). Hold down the Shift key to select arange of layers, or
hold down the Ctrl key to select a dispersed range of layers.

2. Click the button appropriate to the change in status. For example, to freeze a
layer, click the Frz button.

Remember that the current layer cannot be frozen.
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QUICK ACCESS TO LAYERS

In addition to the Layer Manager, FelixCAD provides a pal ette (toolbar) with
the three most important layer functions:

» Changethe current layer.

» Draw with alinetype other than BY LAYER.

» Draw with acolor other than BYLAYER.

To access these functions, select the buttons found on the palette on the | eft-

hand of the desktop.
Change layer

DEFPOIMTS

Solid Line Change line type
Activate

| |@ Layer Manager

Change object color

SETLAYER Command: Set Current Layer

This function allows you to set a new current layer either from the palette
(toolbar) or typing SETVAR and pressing the <Return> key.

Note: It isnot possibleto create a new layer or to change any characteristics of
the existing layer with this button. These changes must be made in the fashion
described above in the Layer Control section.

Selecting this button opens the Layer dialog box, where you can select another
current layer.

Layer I

on Unl Tha 8 -
O0fFf Unl Tha DEFPOIHTS
on Unl Tha CLIHES

on Unl Tha DIH

on Unl Tha HATCH

on Unl Tha TEXT

on Unl Tha 1

on Unl Tha 2

on Unl Tha 3

on Unl Tha 4

[

Cancel |
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Thelettersin front of the layer names show the status of the characteristics
visibility, access, and thawing/freezing. They have the following meaning:

Abbreviation Meaning

On On: visible.

Off Off: invisible.

unl Unlocked: full access.

Loc Locked: no editing access.
Tha Thawed: not frozen.

A frozen layer cannot become the current layer, so that choice does not appear
for the current layer. Select alayer namein the list box and click OK.

Set Current Linetype

Y ou may want to override the linetype assigned to the layer (known as the
BYLAYER linetype).

(To change the linetype of an entity after it has been drawn, use the PropEdit
command, described later on in this chapter.)

To change the current linetype, click the Linetype button in the control panel.
The Layer Manager dialog box appears, which is the same dialog box as
described earlier. Choose a linetype from the list and click OK.

Set Current Color

Y ou may want to override the color assigned to the layer (known as the
BYLAYER calor).

(To change the color of an entity after it has been drawn, use the PropEdit
command, described later on in this chapter.)

To change the current color, click the Color button in the control panel. The
Layer Manager dialog box appears, which is the same dialog box as described
earlier. Choose a color from the list and click OK.
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Set Layer by Reference

The LayRef command (Options > Set Layer) provides an alternative form of
layer control which you may find more appropriate and direct. Y ou can set, turn
off, freeze, lock, or unlock alayer by picking areference entity.

Choose one of the options from the options bar:

Off Lock Freeze Unlock | on... |Thaw... |

The Set option is the default option for LayRef; it is used if you select no other
option. When you choose Set, the routine prompts:

Sel ect reference entity to set |ayer:
The layer on which the picked entity islocated is now the current one.

The command also provides options to turn disabled layers on or to thaw frozen
layersin adialog box. All layers with the corresponding mode are highlighted
in alist box. When you choose the OK button all marked layersin the list box
isturned on or frozen.
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MODIFYING OBJECT PROPERTIES

M The PropEdit command (Edit > Modify Object Properties) changes
the properties of objects. The characteristics of objects are said to be the
“properties.” Objects may have a different:

e Layer: default = 0.

» Color: default = 7, black.

e Linetype: default = Continuous.

* Thickness. extrusion in the Z-direction; default = 0.0 units.

All of these characteristics are automatically associated with an entity when it
is created. Y ou may want to, in some cases, to change (or override) these
parameters. Y ou do this with the command.

The PropEdit command allows you to make these changes:

« Objects may be placed on adifferent layer.
» Objects may be given adifferent color.

« Objects may be given adifferent linetype.
» Thethickness of objects may be modified.

Y ou may change any or all of these properties at atime. The changes apply to
one, severd, or al objectsin the drawing.

Select the entities whose properties you want to change. Remember that all

selected objects are changed. If three objects are selected, al three receive the
same changes.
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Press Enter to end object selection. FelixCAD displays the Edit Properties of
Entities dialog box. Choose the object properties that are to be changed by
clicking the proper button.

E dit Properties of Entities |

Laver... I':I

Linetype... |amvm

Colar... |avuwm

Thickness: |u.unnn

Cancel |

The color, layer, and linetype properties each have a separate dialog box. These
dialog boxes are identical to those opened for layer linetype and color control.
Choose the new characteristic in each case. Thicknessis applied directly and
does not require a dialog box.
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MODIFY OBJECT LAYER

E The PropLayer command (Edit > Modify Object Layer) transfers
selected objects from their current layer to another layer.

Select the entities to be transferred. The following dialog box appears. Choose
atarget layer and confirm the selection by OK.

Mndify Layar Piopaity of Halected Estitias

Terget Leer
- - - o
DEFPOINTS
ZLIMES
ul 5 Cancal
HATCH
TEXT
CENTERLINE

COPY OBJECT PROPERTIES

| The CopyProp command (Edit > Copy Object Properties) allows you
to change the properties of entities to match those of another entity. This makes
it easy to make a group of entities take on the same look as a red dotted entity.
Only properties that are common to all objects (layer, linetype, and color) are
transferred to the selected objects.

To change the properties of the selected objects takes two steps:

1. Select areference entity
2. Select one or more objects to be changed.
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THICKNESS

By applying the thickness property to entities, you create a three-dimensional
effect called “2%2D."” The extrusion of entities creates the illusion of depth.
Thickness is measured in the Z-direction. Y ou can give thickness to the
following entities:

* Arc.

e Circle.

e Line

o 2D polyline.
» 2D face.

If any of these entities are drawn with a non-continuous linetype pattern (such
as dash-dot) or if they are awide polylines, then the pattern and width is
extruded.

Thickness can be assigned to other drawing objects, such as 3D polylines, 3D
faces, text, attributes, attribute definitions, block insertions, dimensions, and
hatches, but FelixCAD does not display the extrusion. To set a preference for
subsequent drawing, set the Thickness system variable. Type the system
variable name and enter a numeric value. To turn off thickness for further
drawing, set the value to zero. To alter the thickness of drawing object, use the
PropEdit command (see earlier in this chapter).

Applying Object Selection and Object Snap to Extruded Entities

When selecting or snapping to entities with an extrusion thickness, keep these
two rulesin mind:

» Object Selection: When requested to select objects, FelixCAD recognizes
extrusion lines.

» Object Snap: When you snap to extrusion line of entities with thickness,
FelixCAD finds the appropriate point of the entity’ s base.

Treatment of Extruded Objects in Rendering and Hidden Line Removal

Obj ects with thickness are recognized by the rendering and hidden-line removal
commands: ARender, Render, Hide, and FHide.
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Draw: Drawing Basic Entities and Objects

In this chapter, you learn about the commands that draw basic geometric
entities. FelixCAD draw lets you drawing with simple entities, like lines and
circles, aswell as advanced 3D entities, such as surfaces of revolution and
three-dimensional polylines. The entities you draw may be changed later using
the editing commands (see Chapter 6).

Circle
Al

N-gon
Bectangle
Trapezoid
Elipse

Chair

Falyline

Palyline Cantaur

Filled Faces

Ringz

Congtruction Points
teasure
Diwide

a0 3

Drrawing Modes...

Palette Diraw

30 Palyline

a0 Faces

A0 Mesh

Polygon Mesh
Surface of Revolution
T abulated Surface
Buled Surface

Box

Wedge

Cylinder/Cone

Sphere

E lipznoid

Torus
All of the following commands are available from the
Draw menu:

Drawing commands prompt you for input, such asthe
starting point of aline, the length of the line, the center
point of acircle, or the pointsto definean arc. You
enter the points and distances by pointing with the

cursor or by typing discreet coordinates or values on the keyboard.

Options for each command are shown in the option bar. The default isthe first
option, which is selected by the left mouse button.

Using Object Snaps

When defining points by pointing with the cursor, you should use object snap
options in ensure precise drawings. For more information about object snap,
refer to Chapter 2 “Drawing With Precision.”
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Loading Linetypes

The Linetype command allows you to choose linetype definitions for later use.
The linetype chosen with this option does not become the active linetype. It is
only added to the list of linetypesthat are available.

To add alinetype to the linetype table of the current drawing, proceed in this
manner:

1

2.

From the Options menu, select Line Types (or type the Linetype
command). Notice the Open Linetype File dialog box.

Select afile with the extension of .lin. Usually linetype files are found in
the\applic folder. FelixCAD ships with two linetype files: Mm.Lin
contains metric linetypes, while Inch.Lin containsimperial linetypes.
Click Open. Notice the Linetype dialog box.

Select one or more linetypes that you want to load into the drawing.
Click OK. FelixCAD adds the linetype definitions to the drawing. These
are saved with the drawing and are avail abl e the next time you open the
drawing.

To set alinetype, use the Layer command and assign linetypes to layers. Or,
use the SetL inetype command to preset the linetype for al entities drawn after
this point.

Applying Text Styles
The Fonts option from the Detail menu allows you to load text styles from font
files. A text style lets you adapt a font file for special drawing needs, such as
presetting its size. Y ou find a more detailed explanation in the “ Text Objects.”
chapter

Specifying the Dimension Type
The Dimension Type option alows you to choose the type of dimensioning to

be used. More detailed explanations of this function are found in the
“Dimensioning.” chapter
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DRAWING MODES

%4 Draw > Drawing M odes (DrawM ode command) lets you specify the
proper visibility and display control of drawing entities. The command displays
the Visibility and Display Modes for Drawing Entities dialog box:

Vigibility and Dizplay Modes for Drawing Entities I
— Point Reprezentation

" Liretype

Scale Factor |1'DD ‘ DD..E
I¥ | Fill Solid Ertities ‘ .@..@

— Attibute Dizplay Mode

' Digplay as defined l' I . .

Al iwisible
= Dizplay all — Point Size

— 30 Face Edges ' Abeolute Size

@ Digplay a5 defined % Belative to Screen

= Display &l
Arc Segments |iize in —
t X
(s egments (8-1024] |48 e
Cancel |

When you change a setting in this dialog box, the setting applies to all objects
drawn from then on. The changes do not affect all drawn objects until the
active view has been regenerated, using the Regener ate command found in the
Window menu.

Linetype: Scale Factor

The Linetype Scale Factor (LtScale command) determines the scale factor for
lines drawn with alinetype. The default is 1.0. A larger number resultsin
extended line patterns (dash lines are longer); a smaller number contracts the
line patter (dash lines are shorter). To change the scale factor, enter a new
number in the text edit box.

Note: If the linetype scale factor is set to a very low number, dashed or center-
ines may appear to be continuous type. In such cases, re-set the Itscale to a lar-
er value and perform a regen afterwards to see the gaps in these types of lines.

After aregeneration of the drawing, the scale of line patterns already drawn is
adjusted to the new value.
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Fill Solid Entities

The Fill Solid Entities option specifies whether or not polygons are filled
(polygons are polylines with awidth greater than zero, or are 2D faces). A
check mark in the box indicates the fill function ison. The default is on.

This option must be turned on to draw filled planes. If the Fill Solid Entities
option is off, then the Fill Polygons option is not available in the Print/ Plot
dialog box (more detailsin Chapter 13 “Printing and Plotting™). The figure
below shows the effect of filling and not filling a polygon.

___

Option Fill Solid Entities activated (left) and deactivated (right)

Attribute Display Modes
This option allows you to choose how attribute text should be displayed. The
options are;

Display as defined  Attributes are displayed according to their
definition (the default).

All invisible All attributes are made invisible, e.g. their
status is defined as invisible.

Display all All attributes are displayed, regardless of how
they were defined.

Choose adisplay option by clicking its radio button.

3D Face Edges

In 3D views, if you want to hide intersections or lines that are behind other
objects, select the Displayed as defined option (the default).

If al intersections are to be displayed, then select the Display all option.
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Arc Segments

All CAD programs display arcs and circles on the screen as a series of very
short straight-line segments.

This option specifies the number of segments that FelixCAD uses to draw all
arcs and circles. Y ou can type any value between 8 and 1024. A smaller value
makes the arcs or circles appear jagged, but regenerates the drawing more
quickly. A larger number tends to smooth them out. The default is 48.

Note that this number affects the output quality of some printers and plotters.

Display of a circle with 48 (left) and 18 (right) straight line segments

Point Representation

This area of the dialog box allows you to choose from 20 types of point
displays. You don't see the new point mode until you regenerate the drawing;
al points take on the new display mode. Note: AutoCAD userswill know this
point display option as the PDMODE command

Point Size

Although mathematically points have no size, you can specify the display size
in two different ways:

Absolute Size The size of points is determined in the absolute
scale of 3 drawing units; the default.

Relative to The display of points is determined by a

Screen percentage relative to the size of the visible

drawing plane.
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LINE

‘LI The Line command (Draw > Line) draws lines and line segments. Y ou
specify the line by two points: the starting point and the ending point of the
line. The Line command displays four choices on the option bar:

|Continuous| Segments | Append | T |

Continuous Option

Continuousis the default option when drawing lines; this option is used when
no other option is chosen. The Continuous option alows you to draw line
segments in sequence until the Line command is terminated by pressing the
right mouse button or the Esc key.

The Line command requests a“ From point:” (start point) for the first line
segment, and continues to request “ To point:” until the command is terminated.
Each subsequent point is connected to the previous point by aline.

P1
P2

p3 Pa

From Point: Pl

(Points are defined by the coordinate system chosen, with the first coordinate the X
coordinate, then the Y coordinate The coordinates are separated by a commas:)
To Point: 2.5,2.5

(+ 2.5 unitsin the X direction, and 2.5 unitsin the Y direction).

To Point: P2

To Point: P3

To Point: P4

When continuous line mode is chosen, the Undo and Close options are added
to the option bar.
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The Undo option can be used repeatedly to erase the previous line segment,
until the line is completely gone.

The Close option connects the last drawn point with the start point, to create a
closed shape.

To terminate the Line command, press Enter or Esc.

Segments Option

The Segments option creates single line segments, as opposed to a multi-
segment (continuous) line.

Aswith continuous lines, the Line command prompts for the start and end
points of the first segment. The program then repeatedly asks for start and end
points. Note the difference: the lines drawn have start points independent of the
previous end point; segments are usually not appended to previous line
segments. To end the drawing of line segments, press Enter or Esc.

P1 P2

P3 P4

From Point: P1

To Point: P2

From Point: P3

To Point: P4

From Point: <hit Enter key>
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Append Option

The Append option alows you to connect a new line to the end of an existing
line or arc. Users familiar with AutoCAD will find this similar but exactly the
same as joining aline segment to another with the PEDIT command and ‘join’
option. When prompted, select the line or arc to connect:

From Poi nt: append
Select line or arc: [pick]
To Point: [pick]

The new lineis connected to the end of the line or arc nearest to the pick point.

When appending the line to an arc, you are prompted the length of the line. The
appended line is drawn tangent to the end point of the arc. Y ou can either type
the length, or pick the length with the cursor; for precision, it is better to type
the length.

connecting point end point of line
.

Select line or arc: Pl
To point: P2
To point: <hit Enter key>

Close and Undo Options

After you select one of the Line command'’s option listed above, FelixCAD
displays the following options on the option bar:

Undo Close

The Undo and Close options are available on the option bar when drawing a
line, chain, 2D polyline, or 3D polyline.
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Undo

The Undo option allows you to undo the last step taken. In other words, the
last-drawn segment is erased. The end point of the last line segment may then
used as a starting point of another segment if required. Undo can be repeated as
long as a segment of the line exists. The last segment is erased with each
successive Undo.

The end point of the previous segment can then used as a starting point of the
next segment.

Close

This option allows you to draw a closed polygon. Choose the Close option
from the option bar or type C at the keyboard. FelixCAD draws a line segment
that connects the end point of the last line to the start point of the first line.
(The Close option also allows you to create closed 3D polylines. )

TT Option

The TT optionisshort for “Tangent Tangent.” It allows you to draw aline
tangent to two arcs or circles. The TT option is useful in creating compound or
reverse curves with aline segment in between the arcs.

Y ou are presented with two prompts, as follows;

Tangent from
Tangent to:

After picking the two arcs or circles, the Line command continues with the
“To point:” prompt.
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CIRCLE

g The Circle command (Draw > Circle) draws circles. There are several
ways to geometrically describe acircle. FelixCAD allows you to choose from
among several methods to draw the circle in the most convenient manner. A
circle can be drawn by any of the following options:

» Specify the center point of the circle, and the radius or diameter.

» Specify three points on the circumference of the circle.

* Specify two points on the circumference (and, hence, the diameter) of the
circle.

* Specify two points tangent to other lines, arc, or circles.

The following options appears on the option bar when calling the command
CIRCLE:

| Center | 3Points 2Points Radius Diameter Tangent

Center Option

Since the Center option is chosen most often in drafting, it isthe default: itis
activated automatically when no other option is selected. You are first
prompted for the location of the center point; the second prompt asks for the
radius:

> circle

Center point: [pick]

Radi us <1.00>: [pick]
The radius prompt displays the radius, such as <1.00> above, you entered
earlier. To accept the default radius, press Enter; to change the radius, type or
pick a new value.

To enter adiameter value, select the Diameter option from the option bar.
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3Points
The 3Points option draws a circle that passes through three points on its
circumference. This option is convenient when the circle must intersect three
tangent lines, or when drawing a circle within a polygon.

The prompt asks for three points:

> circle

Center point: 3P
First point: [pick]
Second point: [pick]
Third point: [pick]

Y ou may pick the points on the screen (we recommend you use object snaps),
or enter the coordinates through the keyboard.
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2Points
The 2Points option draws a circle whose diameter passes through two points:

> circle
Center point: 2p
First point: [pick]

Second point: [pick]

The points may be picked using the object snap functions, or may be entered
from the keyboard.

P2

Radius Option

The Radius option is useful when the radius of the circle is a known, but the
center point is undefined, or when the radius follows from geometry already
established. To define the radius:

» Verify thelast radius by pressing Enter.

» Enter anew value for the radius manually.

* Pick two points for the radius in the drawing. Thisis especially useful when
the radius follows from existing geometry.

> circle

Center point: Radius
Radi us <1.00>: 1.24
Center point: [pick]
Center point: [pick]
Center point: [Enter]

This option repeatedly draws circles based on the center points that you pick.
Press Enter or Esc to end the Circle command.
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Diameter Option

The use and the implementation of the Diameter option follows exactly the
Radius option, except that you specify the diameter.

Tangent Option

The Tangent option is used to draw acircle of given radius or diameter tangent
to two lines.

The first prompt asks for the tangent elements. First, select these entities. After
choosing the second abject, enter the radius of the circle to be drawn. The
radius of the last circle drawn is displayed as the default value by the program.
Verify this choice with Enter or choose a new value manually or by pointing it
on the screen. Thecircleis placed so that it touches, tangentially, the two
chosen entities.

If the chosen radiusis smaller than the distance of the two objects to each
other, the circleis moved in the direction of the imaginary point of intersection,
so that the defined radius touches the extension of the elements.

If the specified radius for atangential construction is not valid, the program
gives the message: Circle does not exist!
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ARC

j The Arc command (Draw > Arc) draws arc objects. There are many
ways to geometrically describe an arc. FelixCAD provides you with these
options:

3Point: specify three points, the starting point, a second point, and the end
point.

SEnd: specify two points and the radius, or the angle of the arc, or a tangent
through the starting point.

SCenter: specify two points and the center point.

CStart: specify the center point, the starting point, and the angle.

CRadius: specify the center point, radius, the starting angle, and the ending
angle.

Append: continue an arc from an existing arc or line.

TIP

Arcs are measured counterclockwise (to the left), starting from the positive X-axis.

To pick points for the construction of arcs, we recommend that you use object
snaps to ensure accuracy.

The Arc command displays these options on the option bar:

3Point SEnd Scenter CStart CRadius Append
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3Point Option:
Start Point, Second Point, End Point

The most common method for drawing arcsisto select three points on the arc.
The arc is defined by three points: the starting point, a second point on the arc’'s
circumference, and the end point of the arc. Thisisthe default in FelixCAD; it
isused if you chose no other option. Remember the direction convention: the
arc is drawn counterclockwise starting at the positive X-axis.

2. point

Start point: P1
Second point: P2
End point: P3

SEnd Option:
Start Point, End Point, Radius/Angle/Tangent

The SEnd option creates arcs with the starting and end point defined. After
that, you can specify aradius, an angle, or atangent. The defaults of this option
simply follow the prompts: entering the starting point, end point, and the radius
of the arc by picking or by entering coordinates at the keyboard.

starting point starting point

closed-in angle

end point end point

Starting point: P1
End point: P2
Radi us: Val ue

Instead of the radius, you can enter an angle or a direction (from the starting
point) by selecting Angle or Direction from the option bar.
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Angle Option
The Angle option defines the arc by the included angle. The included angleis

the angle between the starting point and its end point; the vertex of the angleis
at the arc’s center point.

> arc

Start point: SEnd
Start point: [pick]
Endpoi nt: [ pick]
Radi us: Angl e

I ncluded angl e: 45

Enter the value through the keyboard or by picking points on the screen. When
picking a value, remember that the X-axis is the point of reference, not the last
point entered.

Direction Option

The Direction option defines the arc by a tangent that touches the arc at its
starting point. Since the starting point of the arc is already defined, you need
only define atangent by keyboarding or picking another point on the entity to
be tangent.

> arc

start point: SEnd

Start point: [pick]

Endpoi nt: [ pick]

Radi us: Direction

Direction fromstart point: [pick]
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SCenter Option

Start Point, End Point, Center Point
The SCenter option draws the arc based the starting point, the end point, and a
center point.

starting point P1

. center point P2

end point P3

Select SCenter from the option bar when prompted for the start point, as
follows:

> arc

Start point: SCenter
Start point: P1
Center point: P2
Endpoi nt: P3

Y ou may enter the coordinates of the center point manually or pick them with
the cursor. The arc is defined when the end point is entered.

It is possible to end the arc by entering an angle manually or picking it instead

of the end point. The program expects a closed angle and defines it as the angle
between the starting point, the center point, and the end point of the arc.
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CStart Option
Center Point, Start Point, End Point

The CStart option draws the arc beginning with the center point, followed by
the start and end point.

After choosing CStart from the option bar, define the center point. Then enter
the starting point and the end point of the arc. It is possible to enter a closed
angle instead of the end point.

Center point: P1

Start point: P2
End poi nt: P3 or angle specification

CRadius Option
Center Point, Radius, Angle

The CRadius option starts an arc by defining its center point. After that, you
specify the radius, and the starting and ending angle of the arc. A rubberband
line helps you to determine the angle.

Center point: P1

Radi us: radius specification

Starting angle: P2

Endi ng angle: P3

Append Option

The Append option appends an arc to lines and other arcs. Thearc is
determined by two points: the starting point is the connection with the existing
line or arc; the end point belongs to the new arc. First choose aline or an arc to
which the new arc should be appended. Then determine the end point of the arc
to be drawn.

/" existing arc

| connection point

connected arc

end point

Choose the line or arc: Pl
End point: P2
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RECTANGLE

=1 The Rectangle command (Draw > Rectangle) allows you to construct
rectangles of any size and aspect ratio, as well as squares. When the command
is active, the option bar has a single option:

[ widn_| | | | | |

Rectangles are drawn by one of two methods. The first is by entering via
keyboard input (i.e. @X,Y or X,Y for relative or absolute co-ordinates). The
second is by picking two opposite corners. The resulting rectangle isa single
object.

P2

P1

First corner of rectangle: Pl
Opposite corner: P2

The Width option allows you to enter or pick a numeric value for the thickness
of the lines making up the rectangle. To use the last entered value (as offered
by the prompt) just press Enter.

Wdth <0.00>: 0.2

First corner of rectangle: P1
Qpposite corner: P2
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NGON

g The Ngon command (Draw > N-gon) is used to draw aregular polygon
of three to 1,024 sides — more than enough for any practical need. This
command provides options for three different principles of construction:

» Side: specify the length of the sides of the polygon.
» Outside: specify the center point and aradius of an external circle.
* Inside: specify the center point and aradius of an interna circle.

Select the command for drawing a polygon, and indicate the number of sides.
Y ou may specify awidth, if desired. The resulting polygon istreated asasingle
object.

[ win_| | | | | |

Next, choose one of the options from the options bar.

| Side | Outside | Inside | | | |

Side Option

The Side option is the default option for drawing regular polygons. (It isused if
no other option is chosen.) The polygon is defined by the length and placement
of oneside.

To draw aregular polygon, first enter the number of sides: enter avalue
between 3 and 1024. The default isfour sides; if you previously drew a
polygon, that number appears in the prompt. To reuse the same number of side,
press Enter.

After specifying the number of sides, determine the starting point and the end

point of thefirst side. Y ou may either type the coordinates or pick points with
the cursor.
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Remember that the polygon will be drawn counterclockwise, starting from the
first side.

P1 P2

Nurmber of sides <4>: 6
First corner point of the side: Pl
Di stance or second point of the side: P2

Outside Option:
Circumscribing the Polygon

The Outside option defines a polygon by determining a center point and the
distance to its corner points. This distanceis the radius of acircle that contains
the polygon, a point on whose circumference all corner points of the polygon
lie. After entering the number of sides, choose Outside from the option bar.

Determine the center point of the polygon by entering its coordinates or picking
it. Next, determine the distance to its corner points. The polygon is drawn
counterclockwise, starting from the first corner point.

distance
*__ tocomer

Nunber of sides <4>. 6
Center point of the polygon: Pl
Distance to its corners: P2
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Inside Option:
Inscribing the Polygon

The Inside option defines the polygon by a circle whose circumference touches
each side of the polygon at its midpoint (fits inside the polygon).

Select I nside from the option bar, then enter the number of sides. Next,
determine the center point of the polygon by entering its coordinates or picking
them, then determine the radius of the circle. The polygon is drawn
counterclockwise, starting from the defined side.

distance
onto side

Nurmber of sides <4>: 6
Center point of the polygon: P1
Di stance to its corner points: P2
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TRAPEZOID

| The Trapezoid command (Draw > Trapezoid) draws a quadrilateral
with two parallel sides (trapezoid) on the current layer.

Y ou create the trapezoid by specifying an insertion point and angle of
inclusion, followed by the length of the cone and the diameters of its top and
bottom edges. The insertion point is the midpoint of the first base. Y ou
determine the points through pointing or entering the values or coordinates at
the keyboard.

The cone can also be drawn using a taper ratio. To do so, press Enter at the
“Diameter of second side:” prompt. Type aratio, which must be areal number
greater than 1.

> trapezoid

Insertion point: Pl
Insertion angle <0>: [Enter]
Di ameter of first side: 5
Length: 6

Di ameter of second side: 2.5

Taper Ration Option

> trapezoid

Insertion point: P1

Insertion angle <0>: [Enter]

Di aneter of first side: 5
Length: 6

Di aneter of second side: [Enter]
Ratio 1 : 5
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ELLIPSE

The Ellipse command (Draw > Ellipse) draws afull ellipse. FelixCAD
provides two methods for drawing ellipse-shaped polygons:

» Center: specify the center point, then the radii; the default.

» Endpoint: specify the endpoints of the axes.

Center Endpoint

Center Option

The Center option isthe default. You first identify centerpoint of the ellipse,
then specify the primary radius (endpoints of the longer axis), and finaly the
secondary radius (endpoints of the smaller axis). Note that specifying the
primary radius locks down the orientation of ellipse.

> ellipse

Center point:

Primary radius: @B<45
Secondary radius: 2

Endpoint Option
The Endpoint option is the alternative method of constructing an ellipse. You
first specify the start and the end point of the major axis, then specify the

secondary radius (by entering a numerical value or by rubberbanding and
picking the radius from the midpoint of the major axis).

> endpoi nt
Center point: Endpoint
First axis endpoint: [pick end point of nmmjor axis]

Second axi s endpoint: [pick end point of minor axis]
Secondary radi us:

Note: The ellipse will be created as closed polyline of many straight line

segments. The CAD user therefore cannot later pick center points of the two
radii.

152



Chapter 5 Draw

& The Chain command (Draw > Chain) is a combination of the Line and
Polyline commands. The differences between drawing aline, apolyline, or a
chains are:

« Continuous line draws each segment as a separate entity, which is useful
when you want to later select each segment separately.

» Chain draws continuous lines similar to the Line command with the
Continuous option. The chain, however, istreated as a single object, which
is selected as awhole for editing purposes.

« Likeapolyline, you can specify awidth for the entire chain object. The
width last entered for a polyline is used as the default for the next chain, and
vice versa. However, a single width must be specified for the entire chain.

A chain is drawn by specifying the points that are the starting and end point of
each chain segment. The end point for each segment serves as the starting point
for the next segment. Terminate the command by pressing Enter or Esc.

First point: P1

Next point: P2

Next point: P3

Next point: <hit Enter key>

Width TT

Width Option

The Width option allows you to specify the width of the entire chain. The
width must be specified before entering the first point. Picking or entering the
first point is understood as a verification of the default width value.

TT Option

The TT option draws the chain tangent to an arc or circle to the tangent of a
second arc or circle. For more details, see the Line command’s TT option.
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POLYLINE

2 The Polyline command (Draw > Polyline) draws 2D entities that consist
of connected line and/or arc segments. Each segment can have a different
width; in addition, the width of each segment can be tapered. Polylines are
aways drawn with solid fill.

A polylineis defined as asingle object and is treated as such for editing
operations, in contrast with entities drawn with the Line and Arc commands.

After you select the Polyline command, the option bar has these options:

Arc Width | Halfwidth | Append ™| |

Polyline segments are always drawn by defining their start and end points, and
their width, regardlessiif they are arcs or lines. After drawing the first segment,
you are prompted for the endpoint of the next polyline segment. (The start point
becomes the end point of the segment last drawn.) To terminate drawing the
polyline, pressthe Enter key or the Esc key.

First point: P1
Next point: P2

Next point: P3

Next point: P4

Next point: [Enter]
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Width and Halfwidth Options
The Width and Halfwidth options assist in defining the width of a polyline.

Width defines the entire width of a polyline segment, whereas Halfwidth
defines the width from the centerline to one side of the polyline segment.
Accept the default (last entered) value by pressing Enter or enter a new width
manually or by picking it.

The following rules affect both width options:
e Uniform Width: When you choose the Width or Halfwidth option before

picking the start point of the first polyline segment, then the widthisin
effect for the entire length of the polyline.

s

Wdth for the entire polyline <0.500>: [Enter]
First point: P1

Next point: P2

Next point: P3

155



Chapter 5 Draw

» Tapered Width: When you choose the Width or Halfwidth option after
picking the start point for the first polyline segment, you may enter different
values for the width at the starting point and end point.

a = width at starting point
b = width at end point

First point: P1

Next point: Wdth

Starting wi dth <0.500>: [Enter]
Endi ng wi dt h <0.250>: 0.750
Next point: P3

Next point: P4

a = half width af starting point
b = half width at end point

First point: P1

Command: Hal fwi dth

Starting width (half) <0.50> <hit Enter key>
Ending width (half) <0.25> 0.75

Next point: P3

Next point: P4

* Changing Widths: The most-recent width is used for al following polyline
segments — until you change the width by selecting the Width or Halfwidth

again.
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Arc Option
The Arc option lets you include one or more arcs in the polyline; you may give
the arc(s) awidth. The methods for drawing a polyarc are identical to drawing
arc with the Arc command.

To draw polyline arcs with aline width, follow these steps:

1. Pick thefirst point of the arc. This can be the end point of the previous
polyline segment.

2. Select the Width or Halfwidth, option, then specify the starting width and
ending width.

3. Determine the other parameters for drawing arcs using the same procedure
asdrawing regular arcs.
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Append Option

The Append option starts the polyline at the end of another line, polyline, or
arc. Choose the element (line or arc) to which the polyline till to be drawn isto
be appended. Select the Width or Halfwidth options, if required, and
determine the starting and the ending width.

Polyline to Line Option

To choose an object, select an existing line or polyline. Remember that the
polylineis connected to the end point of the line closest to the point selected.

Polyline to Arc Option

To append a polyline to an existing arc, enter the polyline length after selecting
the existing arc. A polyline with the specified length is drawn tangent to the
end of the arc.

connecting point end point of line

arc

Select line or arc: P1
Length of line: P2

To end the Polyline command, press Enter.

TT Option

The TT option allows you to draw from atangent of one arc or circleto a
second tangent of an arc or circle. See the Line command’'s TT option for more
information.
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PCONTOUR

The Pcontour command (Draw > Polyline Contour) creates a boundary
polyline from existing objects that form an enclosed area. (Y ou may recognize
this command by the name Boundary or BPoly.) The original entities can be
made from a combination of lines, arcs, circles, polylines, chains, and ellipses.
They can be in any arrangement, as long as the boundary can create an enclosed
area without looping back upon itself. The result is a closed polyline, created
on the current layer.

This command can be used in conjunction with the Area command to make the
job of areacalculations easier.

When you start the Pcontour command, the following prompts are displayed:

Sel ect boundary edges: [ anyvalid seection method isallowed]
Sel ect boundary edges: [Enter]
Ray cast to find start entity <+X>: [described below]

Next +X -X +Y -Y

Sel ect point inside boundary contour: Pickinsidetheenclosed area

When you pick alocation that does not work or one of the boundary entitiesis
not avalid entity, then you see the following error message:

Poi nt | ocated outside of a boundary contour or given geonetry
too conpl ex!
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Next Option

The Next option runs aline from the point you specify to the nearest object and
then traces the boundary in a counter-clockwise direction.

Usually the Next option produces a desirable result. It may not, however, be
satisfactory when the space between two possible boundariesis very narrow.
By selecting one of the other options, listed below, FelixCAD looks for the
boundary in a specific direction from the point you select.

+X Option

The +X option projects an imaginary line in the positive X-direction. Theline
run from the point you specify to the first object encountered. After that,
FelixCAD traces the boundary in the counterclockwise direction.

-X Option

The -X option projects an imaginary line in the negative X-direction. The line
run from the point you specify to the first object encountered. After that,
FelixCAD traces the boundary in the counterclockwise direction.

+Y Option

The +Y option projects an imaginary line in the positive Y -direction. Theline
run from the point you specify to the first object encountered. After that,
FelixCAD traces the boundary in the counterclockwise direction.

-Y Option

The-Y option projects an imaginary line in the negative Y -direction. The line
run from the point you specify to the first object encountered. After that,
FelixCAD traces the boundary in the counterclockwise direction.

160



Chapter 5 Draw

FILLED FACES

5' The 2DFace command (Draw > Filled Faces) draws a solid-filled plane
with straight-line borders. The planes can have three or four sides. The
command may be done continuously or using segments. It is also possibleto
connect 2D planesto existing 2D faces.

Two-D faces are always drawn by determining the corner points (there are
either three or four corners). The Close option isfor drawing triangular planes:
the third entered point is connected with the starting point of the plane.

The 2DFace command is sensitive to the order in which corners are picked.

Y ou should always specify the end points of the edgesin the same direction. If
the end points of the edges of a plane are determined clockwise or
counterclockwise, a butterfly effect results. The figure below shows the
consequences of picking cornersin two different ways.

P4
P1

P2

P3

Enter the command 2DFace for drawing filled faces and select an option from
the option menu:

Continuous | Segments Append
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Continuous Option

The Continuous option is the default for drawing filled planes; it is used
automatically when no other option is chosen.

When drawing rectangular planes, determine the end points of the edges.
Remember that the first and third points are connected on a single edge, as are
the second and fourth points. The four edges will make up the plane.

After determining the end points of the first two edges, you may enter
additional points. These are used as the third and fourth edge. The command
repeats itself, allowing you to add more planes connected to the preceding
plane. To terminate the command, press Enter.

> 2DFACE

First point: P1
Second point: P2
Third point: P3
Fourth point: P4
Third point: P5
Fourth point: P6
Third point: [Enter]

To draw atriangular plane, specify three end points for two of the edges, then
choose the Close option.

> 2DFACE

First point: P1
Second point: P2
Third point: P3
Fourth point: Cd ose
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Segments Option

The Segments option draws a single rectangular or triangular filled plane. This
option ends after the entry of the points required for one plane, in contrast to
the Continuous option. For triangular planes, there is no difference from the

Continuous option .

P1

P2

P3

> 2DFACE

First point: P1
Second point: P2
Third point: P3
Fourth point: P4

Append Option

The Append option allows you to append a 2D plane to existing planes. Y ou
can only append a plane to the edge of the last drawn plane. After choosing the
option, select an edge of an existing plane, then determine the corner points of

appending plane.

P1 P3

. choosen 2D-face
-

P2 P4

P1

P2

P5

P6

> 2DFACE

Choose a side: Identify edge
Third point: P5
Fourth point: P6
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RINGS (DONUT)

g The Ring (or Donut) command (Draw > Rings) draw solid rings (solid-
filled or thick-walled circles). Thering isaspecia case of aclosed polylineg; it
is essentially two polyarcs with width. Thefilled circleis a special case of a
ring: it isaring with the interior diameter equal to zero.

Rings can be edited with any of the polyline editing commands. They behave
just like a polyline object.

The last entered diameter values are used as an option for the next entry. If you
want to keep using the same values, just pick anew center point. The Ring
command repeats itself, always creating identical rings, until you press Enter.

> RI NG

Center point: P1
Center point: P2
Center point: [Enter]

Diameter Option

The Diameter option determines new values for the inside and outside
diameters.

Diameter

> ring

Center point: Dianeter

I nsi de dianeter <0.50>: 0.75
Qut si de diameter <1.00>: 1.25
Center point: P1

Center point: [Enter]
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POINTS

——1 The Point command (Draw > Construction Points) draws a point. The
points can be displayed in avariety of styles and sizes. With the Point
command, you can:

e Point: insert individual points.

« Measure: insert points at a specified distance from each other along aline,
arc, polyline, etc.

e Segments: insert a number of pointsalong aline.

| Point | Measure |Segments|

The shape and size of the pointsis determined by the DrawM ode command’ s
Drawing Parameter s dialog box (see the beginning of this chapter for more
details).

The points are always be inserted on the current layer.

Point

The Point option is the default option. Y ou determine the position of the point
by typing coordinates at the keyboard or by picking points on the screen. The
command automatically repeats itself until you press the Esc or Enter key.

> poi nt

Poi nt: [ pick]
Point: 1,2
Point: [Enter]
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Measure

The M easur e option allows you to insert points along lines, polylines,
circles, and arcs at a defined spacing. This dissects the entity into sections of
constant size (the drawing object is not cut into pieces but remains a complete
object.) Remember that all entities are not an exact multiple of the length of the
segment, so there may be aremainder. After starting the Point command, select
the M easur e option from the option bar:

> poi nt

Poi nt: Measure

Select line, arc, circle, or polyline: [pick]
Length of segnents: 0.1

Choose an entity and specify the spacing between segments (in drawing units),
either by typing a numerical value or by picking points on the screen. The
measurement of the distance between points begins from the start point of the
segment, and progresses to the end point. When inserting points on a circle, the
starting point lies at the intersection of the radius with the positive X-axis.

Segments Option

2221 The Segments option allows you to separate lines, polylines, circles, and
arcs into segments of equal length by inserting points of construction. The size
of the segment is determined by the length of the distance to be dissected and
the number of construction points to be inserted.

In contrast to the M easur e option, there is no remainder when using the
Segments option (the object being segmented is not cut into different pieces
but remains one compl ete object).

Select the Segments option from the options bar, then select an object. Specify
the number of segments; the number of segments should be awhole integer bet-
ween 2 and 4,096.

The insertion of segmentation points on aline, polyline, or an arc is done
starting from the beginning of the segment and progressing to its end point,
without inserting a point at the beginning or at the end. When inserting points
into acircle, the starting point lies at the intersection of a radius, which begins
at the center of the circle and continues along the positive X-axis.
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COMMAND MEASURE AND COMMAND DIVIDE

Introduction

The command measure and the command divide orders points or a block
multiple along a 2D-Object. This object can be an arc, aline, acircle or a2D-
Polyline. If ablock is selected, it can be inserted aligned or non-aligned to the
object. Both commands work very similar. While the command MEASURE
asks for adistance, DIVIDE requests for the number of points and calculates
the distances itself.

Command sequence for MEASURE and DIVIDE

Measure
After commencing the M easure command (or selecting it from the menu
DRAW), the following prompt appears:

> measure
Select a line/circlel/2d-polyline or an arc to neasure:

After selecting the entity it is highlighted and the following question appears:

Bl ock or Di stance:

Here you can input either adistance directly (by putting in areal value or
selecting two points) or you can type "Block” (or "B". "BI" etc), to use a block.
If inputting a distance, the points at each distance from the beginning to the end
of the object are inserted and the command is now completed. If you typein
"Block”, you are then asked for the block name:

Nanme of Bl ock to insert:

Now type in the name of an existing block. Y ou will be asked for the offset
angle for the alignment of the block along the object.

O fset angle for alignnent the block al ong the object (or
ENTER for none alignnent):

Here you can press return to avoid the alignment or put in any offset angle
which is added to the tangential angle of the object at the point of insertion.
Finally, you are asked for the distance again.

Di stance for dividing the Object:
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Here, you have to input a distance either by giving areal value or by selecting
two points. Now the Block at each position is inserted and the command is
complete.

Divide
The sequence for the Divide command is the same. The only differenceis that
you are asked for a number of points or blocks to insert instead of adistance. In

this case, the command will compute the length between the insertion points
itself.

Example

The following pictures show a sample polyline and how the commands
MEASURE and DIVIDE work with it:

Theinitia state: The entity to After measuring the polyline using the
measure is a polyline. Moreover the distance, points at each distance along
block SOLARR isdefined. the polyline are sampled, started at the

start point of the polyline

After dividing the polyline in ten In this case the polyline is divided into

pieces the block SOLARR isinserted 12 pieces with the option block and

ten times along the polyline, but it is aligned with an angle of 0 degrees, this

not aligned. means the block is inserted tangential at
the object at each point.
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Technical Notes for Divide Command

The command Divide inserts number +1 entities along the object unless acircle
is selected. So it might be necessary to delete the first or last inserted entity, if a
closed polyline is selected. However, thisis much easier then creating an
additional entity manually.

The command is not an internal command and so it available for usage inside
the (conmand . ..) —function. To useit inside of a LISP-application, use the
related LISP-Function (MesDi v Ent Nane Di st| Nr Bl Name O f sAngl e)
instead, which is defined in MesDiv.LSP in the FCAD-Applic directory.

3D POLYLINE

The Poly3D command (Draw > 3D > 3D Polyline) draws an entity made of

connected straight line segments. Y ou can specify X, Y, Z coordinates for each
vertex.

Unlike 2D polylines, you cannot include arc segmentsin a 3D polyline, nor can
you give the 3D polyline awidth. The entire 3D polyline has awidth of zero.

As opposed to aline created with the Line command, a 3D polylinesis treated
as asingle object. Terminate the command by pressing the Enter key.

> POLY3D

First point: P1

Next point: P2

Next point: P3

Next point: [Enter]

Undo and Close Options
During the command, the option bar displays the following options:

Undo Close
Undo

The Undo option allows you to undo the last step taken. In other words, the
last-drawn segment is erased. The end point of the last polyline segment may
then used as a starting point of another segment if required. Undo can be
repeated as long as a segment of the polyline exists. The last segment is erased
with each successive Undo.

The end point of the previous segment can then used as a starting point of the
next segment.
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Close

This option allows you to draw a closed polyline. Choose the Close option
from the option bar or type C at the keyboard. FelixCAD draws a polyline
segment that connects the end point of the last line to the start point of the first
line.

3D FACES *

‘@ The 3DFace command (Draw > 3D > 3D Faces) creates athree- or four-
sided surface in 3D space; you may specify XY Z coordinates for its vertices.
The difference between 2D and 3D surfacesis that the 3D surfaces are not
shown as solid areas but as awireframe.

The points defining the 3D face are in either a clockwise or counterclockwise
direction, so that one edge of a 3D surface is used as the base for the next 3D
face. Y ou may specify invisible edges, which is useful for improving the clarity
of complex 3D models.

These options to draw 3D faces may be selected from the options bar:

Continuous| Segments Append Invisible

Continuous Option

The Continuous option is the default when drawing 3D surfaces. To draw a 3D
face, define the corner pointsin a clockwise or counter-clockwise direction.

Triangular 3D Faces

For atriangular 3D face, define three corners, then select the Close option. The
last defined point is then joined to the first point, forming atriangle.

> 3DFACE

First point: P1
Next point: P2
Next point: P3
Next point: C ose

Rectangular 3D Faces

For arectangular 3D face, define four points. After having completing the
fourth vertex, FelixCAD creates the four-sided object.
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The command then continues. Y ou are prompted for further points: the next 3D
face uses the last drawn edge as the base for the next 3D face.

P3

P4

P1

P2

P5 P6

P7

P8

P9

P10

End the 3DFace command by pressing the Enter key.

> 3DFACE
Fi rst point:

Second point:

Third point:

Fourth point:

Third point:

Fourth point:
Fourth point:

Third point:

P1
P2
P3
P4
P5
P6
P8
[Enter]
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Segments Option

To draw a single 3D-face use the Segment option. The method is nearly
identical to that just described:

> 3DFACE

First point: Segnents
First point: P1
Second point: P2
Third point: P3
Fourth point: P4

In contrast to the Continuous option, the command ends with the fourth point.
The Segment option permits the Close option, allowing you to create asingle
triangular 3D face. To add more 3D surfacesto an existing one, use the
Append option.

Append Option
The Append option allows you to connect new 3D facesto existing 3D faces.
First, select the edge that should act as the base for the connection, then define
the vertices for the new 3D surface. The option automatically changesto
Continuous mode. This means that after having connected one 3D face, you
can specify additional pointsto create more surfaces.

P2

X P1

surface to
connect

> 3DFACE

First point: Append

Sel ect |line or edge of 3DrFace: [pick]
Third point: P1

Fourth point: P2

Third point: [Enter]
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Invisible Option

The Invisible option draws the 3D face. with invisible edges. Thisfeatureis
useful when dealing with complex drawings containing alarge number of 3D
faces. The invisible lines makes the drawing more understandable.

Thisfunction is available for all modes used in 3D face drawing. The function
must be activated prior to the definition of the starting coordinate of the
invisibleline.

> 3DFACE

First point: P1

Second point: Invisible
Second point: P2

Third point: P3

Fourth point: P4

and resultsin the following:

P4 P3

P1 P2
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POLYGON MESH *

The PFace command (Draw > 3D > Polygon M esh) creates three-dimensional
polygon meshes of arbitrary topology and surface properties.

To create a polyface mesh, first specify the control points (vertices). Then
specify which vertex is on which face of the polyface mesh.

> PFACE

Control point 1: [Specify a point]
Control point 2: [Specify a point]
Control point 3: [Specify a point]
Control point 4: [Enter]

Face 1, Control point 1: 1
Face 1, Control point 2: 2
Face 1, Control point 3: 3
Face 1, Control point 4: [Enter]
Face 2, Control point 1: 1
Face 2, Control point 2: 3
Face 2, Control point 3: 4
Face 2, Control point 4: [Enter]
Face 3, Control point 1. 2
Face 3, Control point 2: 3
Face 3, Control point 3: 4
Face 3, Control point 4: [Enter]
Face 6, Control point 1. [Enter]

Pressing Enter twice in arow exits the command.

Polyface properties

Y ou edit a polyface mesh as a single entity by applying editing commands,
such as Delete, Move, Copy, Rotate, Scale, Stretch, PropEdit, and ChProp.
Y ou cannot use the PolyEdit command to edit polyface meshes, nor can you
use the Explode command on polyface meshes.

Note that usersrarely employ the PFace command. Instead, the command is
meant for generating meshes by FLISP routines, based on 3D point lists (such
as surveyor's measurement points).

Do not confuse polyface meshes created by PFace with polygon meshes
created by the 3DM esh command.
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3D MESH *

The 3DM esh command (Draw > 3D > 3D M esh) draws polygon meshes.
Usually, it isused for generating irregular surfaces, vertex by vertex. For
example, it isused in surveying and GIS applications to create topol ogical

surfaces.

A 3D mesh is awireframe rectilinear blanket composed of M column linesby N
row lines passing through a matrix of M x N three-dimensional pointsin space.
M and N are indices specifying the number of rows and columns that make up
the mesh, and determine the number of vertices required in the mesh.

To create a polygon mesh:

1. Specify themesh M and N size.

2. The command prompts for vertex coordinates until you have defined all
verticesin the M direction, then in the N direction. Y ou are prompted for
each vertex in order, starting with vertex (0,0), continuing with the second

vertex in thefirst column (0,1), and so on.

3. Onceall vertices of acolumn are specified, the first vertex of the next
column is requested. For example, vertex (1,0) isthefirst vertex in the
second column. In the figure below, the last vertex is (3,2).

> 3DMESH

M val ue of the nesh (between 2 and 256):
N-val ue of the nesh (between 2 and 256):
: 110,
. 130,
. 160,
. 150,
. 170,
: 190,
: 200,
. 220,
. 240,
: 260,
. 270,
: 290,

Vert ex
Vert ex
Vert ex
Vert ex
Vert ex
Vert ex
Vert ex
Vert ex
Vert ex
Vert ex
Vert ex
Vert ex

170,
190,
190,
130,
140,
170,
120,
140,
170,
110,
130,
150,

OOOO!' ONOOO AN
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Meshes can be open or closed, depending on whether the mesh joinsin either
the M or N direction, or both. A donut-shaped mesh is an example of a mesh
closed in both directions.

The 3DM esh command is rarely used as an explicit command in drawing
practice. However, the command provides an easy way to generate meshes by
FLISP routines based on 3D point lists (like surveyor’ s measurement points).
The command is primarily designed for usage within applications (either based
on FLISP or on other programming languages) to construct general polygon
meshes.

Do not confuse polygon meshes created by 3DM esh with polygon faces created
by the PFace command.
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SURFACE OF REVOLUTION *

The RevSurf command (Draw > 3D > Surface of Revolution) creates a 3D
surface by revolving a path curve (the profile) around an axis of revolution. The
curve sweeps around the axis to define the surface in the N direction of the
mesh. The M direction of the mesh is determined by the axis of revolution.

The density of the mesh is based on the value of the SurfTabl and SurfTab2
system variables.

To generate a surface of revolution:

1. Pick an entity, such asaline, arc, circle, or polyline. This entity determines
the profile.

2. Pick an entity to be the axis, such as aline or open polyline. The profile
revolves around the axis.

3. Specify the start angle, and the included angle through which to revolve the
profile. The default isafull circle.

> REVSURF

Sel ect path curve to revolve: [pick]

Sel ect axis of revolution: [pick]

Start angle <0>: [Enter]

Included angle to revolve entity (+=ccw, -=cw) <360>: [Enter]

Note: To close the mesh in the N direction, select acircle or closed polyline as
the curve.

B
[
y

Revsurf Path Curve & Axis (P1 & P2) and Completed Revsurf Surface

RULED SURFACE *

The RuleSurf command (Draw > 3D > Ruled Surface) creates aruled surface
between two boundary curves (two profiles). Valid entities that define the
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edges of the surface can be points, lines, arcs, circles, 2D polylines, and 3D
polylines. You can use a mixture of these entities, such asapoint and aline.

The SurfTabl system variable determines the number of equal intervals
between the resulting vertices on the defining profile entities. The number of
intervalsis the same for each curve.

The resulting surface is a polygon mesh.
To create a tabulated surface:
1. Pick an entity that defines the first profile.

2. Select another entity for the other boundary outline.

> RULESURF
Select first defining curve of ruled surface: [pick]
Sel ect second defining curve of ruled surface: [pick]
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Tips

If the first entity isan open entity (such asan arc or line), the second entity
must also be an open entity. If thefirst entity isa closed entity (such asacircle
or aclosed polyline), the second entity must also be a closed entity.

If one entity defining an edge is a point, the other entity cannot be a point
entity.

To create amesh, select each entity at the same end. If you select each outline
entity at opposite ends, FelixCAD generates a self-intersecting polygon mesh.

r\%
Y

Correct Method for Rulesurf command and result

/PN
)

Incorrect Method for Rulesurf command and result
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TABULATED SURFACE *

The TabSurf command (Draw > 3D > Tabulated Surface) creates a tabular
(or extruded) surface using a path curve and a direction vector.

Y ou can extrude lines, arcs, circles, 2D, or 3D polylines. The entity provided as
path curve defines the surface of the mesh. The direction vector (extrusion
path) is determined by picking aline or an open polyline.

The SurfTab1 system variable defines the number of M-direction surfaces on
the extruded entity. When extruding aline, arc, or circle, the number of M-
direction surfacesis evenly divided determined by the value of the SurfTabl
system variable. When extruding a polyline, extrusion lines are drawn at the
ends of the line segments, and the arc segments are divided evenly into the
number of surfaces determined by the value of the SurfTabl system variable.

If the polyline has been curved (fitted) or splined, the number of M-direction
surfacesis evenly divided using the SurfTabl variable.

The resulting surface is a polygon mesh (stored in the drawing database as a
complex polyline entity).

To create a tabulated surface:

1. Select the entity for the path curve.
2. Specify the direction vector:
> TABSURF

Sel ect path curve: [pick]
Sel ect direction vector (line or open polyline): [pick]

The direction and length of the line determine the direction and length of the
extrusion. Only the first and last points of a polyline are used when determining
the extrusion path. The point at which you specify the entity determines the
extrusion direction.

e @q“}

Tabsurf command. Two mouse click points (P1, P2) and resulting surface.
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RECOMMENDED MESH CONSTRUCTION

The system variables that control the M and N indices of meshesare SurfTabl
and SurfTab2. SurfTabl setsthe M index, and SurfTab2 setsthe N index.

Although you can specify values up to 256 for either index, it is not
recommended to use high values in mesh construction. The reason isthat a
dense mesh increases the processing time of your drawing.

Y ou cannot change the M and N values an existing mesh. If you are not
satisfied with the mesh, you must erase the mesh, reset the SurfTabl and
SurfTab?2 variables, and then recreate the new mesh.

NEW 3D FUNCTIONS

. db.

"

Starting with FelixCAD version 4.01, a series of new 3D functions are
available to the CAD user. Object creation is based on intuitive input options
available to the user and/or programmer.

The new objects are under the 3D option in the DRAW menu are:

Box

The command 3DBOX (Draw>3D>Box) alows simple creation of a3
dimensional box.

Wedge

The command 3DWEDGE (Draw>3D>Wedge) allows creation of a3
dimensional wedge.
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Cylinder/Cone *

The command 3DCONE (Draw>3D>Cylinder/Cone) alows creation of a 3D
cone, cylinder, prism, or pyramid. Object creation is determined by user input.
Smooathing, or "roundness’, is entered as a unit number. A lower number will
create less 3D object faces, resulting in less smoothing, and a quickly generated
result. A higher number (e.g. 200) will create more 3D faces and better
smoothing. Using a higher number takes longer to compute.

Sphere *

The command 3DSPHER (Draw>3D>Spher €) allows creation of a 3D sphere.
Smooathing, or "roundness’, is entered as a unit number. A lower number will
create less 3D object faces, resulting in less smoothing, and a quickly generated
result. A higher number (e.g. 200) will create more 3D faces and better
smoothing. Using a higher number takes longer to compute.

Ellipsoid *
The command 3DEL LIPS (Draw>3D>Ellipsoid) allows creation of a 3D
ellipsoid object. Smoothing, or "roundness’, is entered as a unit number. A
lower number will create less 3D object faces, resulting in less smoothing, and
aquickly generated result. A higher number (e.g. 200) will create more 3D
faces and better smoothing. Using a higher number takes longer to compute.

Torus *

The command 3DTORUS (Draw>3D>T or us) allows creation of a 3D torus.
Smooathing, or "roundness’, is entered as a unit number. A lower number will
create less 3D object faces, resulting in less smoothing, and a quickly generated
result. A higher number (e.g. 200) will create more 3D faces and better
smoothing. Using a higher number takes longer to compute.
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Modifying Drawing Objects

B | this chapter, you learn about the modification and editing

Copy commands found in the M odify menu.

Ratate

Scale These commands let you modify entities by moving, rotation, scaling,
Flip mirroring, and copying them. They also provide away easily perform
Mirror time-consuming editing, such asfillet, chamfer, trim, and stretch.

a0 Raotate

Some commands are specific to some entities, such as editing

A0 kirrar ;i .

polyline vertices. Before you can use any of these commands, a
Stigtch drawing must be open, and at |east one entity must be in the drawing.
Array

DOffzet Through Point
Offzet Distance

Trim

E xpand
Fillet
Charnfer
Interzect
Lengthen
Delete partial
Ereak.

Fiejoin

E dit Palyline 3
Change

Modify Parameters. ..

Palette Modify
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Object Selection

All modify commands request that you select one or more objects for
modification. The option bar displays al the methods of object selection

available:
E‘Felime - [C:ACADAFELIXADANONAME _0Hlx | 0]
E4 File Edt Draw Modiy Defal Dim Pats Oplions Miew Window 7 TS|
5 5 [T poine: =gy
[ @ & e 180 o9l JKPG
W 8 B serece omoce: HESsHR$OCE ETe BSOW
X a3 B Whaolygon CPalygon Fence Last Previous Remove Wind o Crossing Single All Group
7 B2 vy |

For most commands, you may select more than one object for editing.
However, some commands, such as Trim and Expand, expect a single object
for some of their prompts.

When multiple objects are selected, they are transformed together in the same
relationship as they are currently placed. For more information on objet
selection, see Chapter 2 “Drawing with Precision”.

MODIFY PARAMETERS

*—| The EditPar command (M odify > M odify Parameter s) allows you to
define the default values for some modifying and editing commands. The
command displays the Edit Parameter s dialog box:

Mirror / Flip

The Mirror / Flip area determines what happens to the orientation of text and
hatch patterns after the commands that mirror or flip objets.
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Mirror Text

When the Mirror Text option ison (acheck mark is shown), text objects are
mirrored. When turned off (the default) text is copied, and not mirrored, about
the specified axis. The following figure shows the influence of this option on
text objects.

textobject textobject
lexjoplec textobject

Mirroring of a text object, option Mirror Text activated (left) or not activated (right)

Mirror Hatching
When the Mirror Hatching option is on (a check mark is shown), hatch

objects are mirrored. When turned off (the default) hatching is copied, and not
mirrored, about the specified axis.

Offset & Fillet / Chamfer
The Offset and Fillet / Chamfer areas are discussed later in this chapter. The

values set for in this dialog box are only default values, which can be changed
by the Offset, Fillet, and Chamfer commands themselves.

Common

The Highlight objects when selected option determines whether objects you
select are highlighted by a different color When on (the default), selected
objects are displayed in the magenta (pink) color. When off, selected objects do
not have the dashed line, which is useful for slower computers.

The Display highlighted objects as a dashed line option determines the ook
of highlighted objects. When on, selected objects are displayed by dashed lines,
which is useful for monochrome displays. When off (the default), selected
objects do not have the dashed line.
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MOVE

The Let Groups be selected option determines what happens when you pick
an entity that is part of a group. When this option is on (the default), picking
the entity picks the entire group; when off, only the entity is picked. Groups are
discussed in detail in *Parts and Attributes, XRefs, & Groups.”

M ouse Context ON/OFF. Found under the TOOL S menu. When activated
('ON") this tool will automatically show any modifications available to any
object via an option dialog box, by simply left-mouse clicking on it. It allows
changes to objects without searching for the applicable commands.

------ 21 The M ove command (Modify > M ove) move drawing objects within the
coordinate system.

> nove

Sel ect objects: [pick]

Sel ect objects: [Enter]

Basepoi nt: [ pick]

Second point of displacenent: [pick]

Select the objects to be moved. Y ou may select more than one object; they will
be moved together in the same relationship as they are currently placed. End
object selection by pressing Enter.

Position of an object before (left) and after (right) the moving
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The next prompt asks for the location of the Basepoint. Thisisthe point that
you choose as the base from which to begin the move.

Basepoint | Rel.Point

If, however, you need to move the objects a specific distance from their current
location, select the Rel.Point option from the option bar. The prompt asks for
distancesinthe X, Y, and Z directions:

Basepoi nt: Rel. Poi nt
Rel ative point dX, dY,dz: [pick]

The third method is to select the objects with the cursor, and drag them to the
new location. Remember to use object snap modes to make the move more
accurate.
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COPY

]
02 The Copy command (M odify > Copy) duplicates objects within the
coordinate system. The copies created by this command are exact copies of the
selected entities. All entity attributes such as layers, line type, color, etc. are
copied aswell as the outline of the objects.

> copy

Sel ect objects: [pick]

Sel ect objects: [Enter]

Speci fy base point or select option (Relative Point,

Mul tiple): [pick]

Target point: [pick]
Select the objects to be copied, and end object selection with Enter. The option
bar displays the Basepoint and Rel.Point option:

Basepoint | Rel.point | | |

The Basepoint option prompts you for base point and the target point (the
position to which the copy isto move).

The Rel.Point option asks for the relative points by specifying the move in the
X, Y, and Z directions. (You don't to specify aZ delta.)

> COPY

Sel ect objects: P1

Sel ect objects: [Enter]
Basepoi nt: Rel . Poi nt

Rel ative point dX dY,dz: 2,-3

Position of objects before (left) and after (right) the copying
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ROTATE

=21 The Rotate command (M odify > Rotate) rotates entities through an
angle about an axis.

> ROTATE

Sel ect objects: P1

Sel ect objects: [Enter]
Basepoi nt: P2

Rot ati on angl e: 60

Select the objects to be rotated.

Angle Reference

The command prompts for a basepoint, which is the point about which the
entities are rotated. We recommend that you pick a corner or the center of an
entity, but you may pick any point -- whether on or off of the geometry.

When prompted, enter the rotation angle. Rotation takes place to the specified
angle.

As an alternative, you may select areference angle:

> ROTATE

Sel ect objects: P1

Sel ect objects: [Enter]
Basepoi nt: P2

Rot ati on angl e: Ref.Angle
Ref erence angle <0>: 44
New angl e: 45

The Reference option asks for a starting angle, then prompts for a new angle to
which the object will be rotated. Rotation occurs counterclockwise. As before,
rotation occurs about the basepoint.
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SCALE

L]
|J The Scale command (M odify > Scal€) changes the size of selected
objects. The objects are scaled uniformly in the X and Y directions.

> SCALE

Sel ect objects: P1

Sel ect objects: [Enter]
Basepoi nt: P2

Scale factor: 1.5

Select the objects to be scaled.

The command prompts for a basepoint, which is the point from which the
entities are scaled. We recommend that you pick a corner or the center of an
entity, but you may pick any point -- whether on or off of the geometry.

Note: If the basepoint is part of the selected object, it keepsits original position
during the scaling, while all the other points are scaled by the same relative
valuesinthe X and Y directions. When the basepoint is not on the object, the
distance from the basepoint to all other points on object are changed by the
same scale factor.

The command then displays the options bar:

Sc.Factor | Reference | | |

The Sc.Factor (short for “scale factor”) option is the default option.
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Enter ascalefactor:

» A scalefactor larger than 1 enlarges the selected objects.
» A scalefactor between 0 and 1 reduces the objects by that factor.
* Negative scale factors are not permitted.

For example, a scale factor of 3.0 enlarges the selected objects by three times,
while a scale factor of 0.25 reduces the objects to one-quarter of their original
Size.

The scale factor can be specified by indicating a second point. To do this, move
the cursor after the fixing the basepoint. The distance (measured in drawing
units) isinterpreted as the scaling factor. The advantage is that you see the
effect of the scaling while moving the cursor; the disadvantage is that the scale
factor isless precise.

Reference Scale

The Reference option alows you to change of the size of an entity without
need to first calculate the scale factor. For example, if you need to enlarge an
object with alength of 3.45 drawing units up to 6.9 drawing units, you would
first calculate the scaling factor (6.9/ 3.45 = 2).

The Refer ence option makes this calculation for you. Select the Reference
option from the option bar. Enter the reference length, and then enter the new
length:

> SCALE

Sel ect objects: P1

Sel ect objects: [Enter]
Basepoi nt: P2

Scal e factor: Reference
Ref erence |l ength <1>: 3.45
New | ength: 6.9
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FLIP

The Flip command (M odify > Flip) flips selected entities about a
specified axis. (Thisisunlike the Mirror command, where the original entities
remainin place.) Theflip axiscan be at an arbitrary angle, or be parallel to the
X-orY-axis.

> FLIP

Sel ect objects: P1

Sel ect objects: [Enter]

First point of mrror axis: P2
Second point: P3

Select the object, then select an axis option from the option bar:

AXis Horizontal Vertical

AXis
The Axis option allows you to specify the flip axis, and is the default option.

Indicate two points or type the coordinates. The axis may have any alignment:
aligned with the objects, or any of the axes.

mirror axis

If the axisis supposed to run through any points of existing geometry, we
recommend that you use object snap options to define the points precisely.
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Horizontal

To flip the marked object about the horizontal axis, choose the Horizontal
option. The flip axis runs parallel to the X-axis of the coordinate system. A
single point is only required to define this axis.

> FLI P

Sel ect objects: P1

Sel ect objects: [Enter]

First point of mirror axis: Horizontal
Hori zontal reflection point: P2

Vertical

To flip the marked object about the vertical axis, choose the Vertical option.
Theflip axis runs parallel to the Y-axis of the coordinate system. A single point
isonly required to define this axis.

> FLIP

Sel ect objects: P1

Sel ect objects: [Enter]

First point of mirror axis: Vertical
Vertical reflection point: P2

MIRROR

‘i TheMirror command (Modify > Mirror) makes amirrored copy of
selected entities, and keeps the original entitiesin place. Thisis different from
the Flip command, which erases the original entities.

> M RROR

Sel ect objects: P1

Sel ect objects: [Enter]

First point of mirror axis: P2
Second point: P3

Select the object(s). Press Enter to end object selection.

The next prompt asks for the definition of the mirror axis, displaying the
options on the options bar.

AXxis Horizontal Vertical
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AXxis
The Axis option allows you to specify the mirror axis, and is the default option.

Indicate two points or type the coordinates. The axis may have any alignment:
aligned with the objects, or any of the axes.

If the axisis supposed to run through any points of existing geometry, we
recommend that you use object snap options to define the points precisely.

Mirror axis

Horizontal

To mirror the marked object about the horizontal axis, choose the Horizontal
option. The mirror axis runs parallel to the X-axis of the coordinate system. A
single point is only required to define this axis.

> M RROR

Sel ect objects: P1

Sel ect objects: [Enter]

First point of mrror axis: Horizontal
Hori zontal reflection point: P2

Vertical

To mirror the marked object about the vertical axis, choose the Vertical option.
Themirror axis runs parallel to the Y -axis of the coordinate system. A single
point isonly required to define this axis.

> M RROR

Sel ect objects: P1

Sel ect objects: [Enter]

First point of mrror axis: Vertical
Vertical reflection point: P2
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Mirroring Text

If there istext among the selected objects, it is likely that you do not want that
text mirrored. For this reason, FelixCAD does not, by default, mirror text
entities.

If you need the text mirrored, use the EditPar command (M odify > M odify
Parameter s) to display the Edit Parameter s dialog box. Click the check box
next to Mirror Text and click OK.

STRETCH

The Stretch command (M odify > Stretch) stretches entities that lie on
the border of the selection rectangle, but moves entities that lie within the
selection rectangle. (This command performs like a combination of the Move
and L engthen commands). Stretching is useful for enlarging or reducing
entitiesin one direction. Thisisin contrast to the Scale command, which scales
in both the X and Y directions).

Like other editing commands, you must select objects for stretching. The
Stretch command, however, is more sensitive in the selection of entities. You
must carefully plan which entities will be stretched and which not. Different
types of entities may be stretched at the same time. A typical use of this feature
would be stretching a hatched object with a dimension. The object, associated
hatch and dimension lines would stretch in the desired direction. Additionally,
the dimension text is updated automatically to the correct value.

During the command, the method of selection has an influence on which
entities are moved and which are stretched, according to these rules:

Crossing | Cpolygon | Remove | | | |

» Entitiestotally enclosed by the crossing window (or polygon) are moved.

» Entities crossing the crossing window (or polygon) are stretched
(Iengthened).

e All other entities retain their position and shape.
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| basis! point end point

After selecting entities, according to the rules listed above, the command
displays these options:

Basepoint | Displacem.

Basepoint

The default Basepoint option is useful for moving selected entitiesto a
particular position, and for stretching entities on the selection border.

Select the basepoint for the stretch by typing the coordinates or pick the
basepoint.

> STRETCH

Sel ect objects: P1

Sel ect objects: [Enter]

Basepoi nt: P2

Second poi nt of displacenent: P3

Finally, determine the end point of the stretch. The basepoint is moved to the
end point.

Displacement

The Displacement option stretches selected entities by a vector (a straight line
defining length and distance). Enter the value for the move in the form of X, Y,
and (optionally) Z coordinates.

> STRETCH

Sel ect objects: P1

Sel ect objects: [Enter]
Basepoi nt: Displ ace.

Di spl acenment dX, dY,dZ: 2,-3
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ARRAY

The Array command (M odify > Array) creates multiple copies of selected
entities at random or in a pattern. The pattern may be in horizontal rows and
vertical columns, in acircle, or in an arc. In addition, the entities can be rotated
when arrayed in the circular or arc patterns.

After entering the command and selecting the entities, select an option:

| Individual |Rectangular Circ.NRot Ci.Rot

Individual

ﬁ The Individual option copies the selected entities repeatedly, just asif
you were to use the Copy command over and over. This option is the default
for the Array command.

> ARRAY

I ndi vi dual > [Enter]

Sel ect objects: P1

Sel ect objects: [Enter]
Basepoi nt: P2

Target point: P3

Target point: P4

Target point: [Enter]

Select the basepoint. A discreet point on the geometry (such as an edge, corner,
or intersecting points) is often more useful.

,,,,,,,,,

Type the coordinates of the target point, or pick the points for placement of the
copies. The command creates a copy of the selected entities at each target
point.

197



Chapter 6 Modifying Objects

Until you terminate the command, you keep placing a copy, as required.
Terminate the command by pressing Esc or Enter.

Rectangular

||:||:||:||:| . .
|=ae8] The Rectangular option arranges the array in rows and/or columns,
called arectangular array.

> array

I ndi vi dual > Rect ang

Sel ect objects: [pick]

Sel ect objects: [Enter]
_RECTANG

No. of colums: 2

No. of rows: 3

Di st ance between colums: 4
Di stance between rows: 5

Start the Array command, then select Rectang from the option bar. After
selecting the entities to array, specify the number of the columns and rows.
Finally, define the distance between the columns and the rows.

Note: The rows and columns are normally array up and to the left. To array the
entities down and to the right, use a negative number for the distance.

N
N
L] N

Circ.NRot & Ci.Rot

Hs2| The Circ.NRot and Ci.Rot options copy the selected entitiesin acircular
path, called acircular array. The copying can be around a full 360-degree
circle, or apartial circle (an arc.).

The Circ.NRot option creates a circular arc without rotating the selected entity.

The Ci.Rot option rotates the selected entities so that they always “face the
center.”
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Both options prompt you for the following parameters:

> ARRAY

I ndi vidual > Circ. NRot or Ci.Rot
Sel ect objects: P1

Sel ect objects: [Enter]

Center: P2

Nunber of entities: 4

Angle to fulfill <360>: [Enter]

* Center: the center point of the circular array.

* Number of entities: the number of timesthe Array isto reproduce the
selected entities.

« Angleto fulfill: the distance the array should go around the circle; 360, if
the array isto be afull circle.

When creating acircular array, the command uses a reference point on which to
position the entities on the circumference of the circle, as shown in the
following table:

Entity Reference point
Arc Center of arc.
Circle Center of circle.
Line Start or end point.
Part Insertion point.
Point Insertion point.
Rectang Start point.

Text Insertion point.

For example, when you array acircle entity (to represent bolt holes around a
pipe flange, for example), the Array command arrays the circle at its center
point.

If you wish to change this reference point, the Basepoint option lets you define

an alternate reference point on the entity to be array. Remember to use an
object snap mode with this option.
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Array Without Rotation

=2 The Circ.NRot option (short for “circular, no rotation”) arranges the
entities around a circle (or arc) path without changing the alignment of the
entity.

> Array

I ndi vi dual > Circ. NRot

Sel ect objects: P1

Sel ect objects: [Enter]

Center: P2

Nurmber of entities: 4

Angle to fulfill <360>. [Enter]
Angl e between entities: 60

Select the objects for the array, choose the Circ.NRot option, and define the
center of the circular path. Then determine either:

» The number of the entities to be arrayed (including the original).
» And the included angle of the circle (arc).

or
» Theincluded angle of the circle (arc).

» And the included angle between the arrayed object to be reproduced
(measured between the reference points of the objects).

.
]

Note: Circular arrays are constructed counterclockwise from the starting point.
For a clockwise rotation, enter negative values for the angle.
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Array With Rotation

&5

“s®| The Ci.Rot option (short for “circular, rotated”) rotates the arrayed
entities when placing them along the circular path. The entities are rotated in
the same direction as the circle describing the path. The rotation angle
corresponds to the angle between the copies (measured between the reference
points of the arrayed entities).

> ARRAY

I ndi vi dual > G . NRot

Sel ect objects: P1

Sel ect objects: [Enter]

Center: P2

Nurmber of entities: 4

Angle to fulfill <360>: [Enter]

After starting the Array command, select the entities, and choose the Ci.Rot
option from the option bar. Define the center of the circular path and then
determine either:

* The number of the entities to be arrayed (including the original).
* And theincluded angle of the circular arc,
or

e Theincluded angle of the circular arc.
« And the included angle between the entities to be arrayed (measured
between the reference points of the objects).

The default value is 360 degrees. Either confirm, or choose the value.
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OFFSET THROUGH POINT

IZ2221 The Offset command (M odify > Offset Through Point) creates parallel
copies of lines, circles, arcs, and 2D polylines. The command copies the
selected entity and places it a specific distance from the original. The original
entity staysin place.

Note: The Offset command can create unexpected results, depending on the
entity selection:

» Lineand straight 2D polyline: an identical copy is created, to make parallel
lines.

» Circleand arcs: an copy is created, but is scaled by afactor to make
concentric curves. The center of the original circleor arcisused asa
basepoint for scaling.

» 3D polyline made of line and arc segments: due to the arc portions being
scaled, the offset polyline may look very different from the original.

Lines & 2D Polylines
Start the Offset command, and select the ling(s) or polyline(s) to be offset.

There are two ways to specify the offset distance. One method isto pick a
point, using object snapsif necessary. FelixCAD offsets the copy at the pick
location.

> OFFSET

Sel ect objects (line, circle, arc, 2D-polyline): P1

O fset by point: P2

Sel ect objects (line, circle, arc, 2D polyline): [Enter]

The second method isto select the Distance option. Enter the offset distance.
Y ou are then prompt “ Offset to Side?’. Pick a point on either side of the
original entity.

> OFFSET

Sel ection of an entity

(Line, circle, arc, 2D Polyline): P1

O fset by point: Distance

Di stance <5> 10

Ofset to side ? P2

Sel ection of an entity

(Line, circle, arc, 2D Polyline): [Enter]
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In both cases, the Offset command continues, until you press Enter or Esc.

Circles & Arcs

The Offset command creates concentric circles and arcs with asmall or larger
diameter than the original entity.

After selecting the objects to be offset, the position of the offset is determined
by:

e Picking apoint.
« Typing the coordinates of a point on the circle or arc.
« Using the Distance option.

> OFFSET

Sel ect objects (line, circle, arc, 2D-polyline): P1

O fset by point: P2

Sel ect objects (line, circle, arc, 2D-polyline): [Enter]
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Distance

The Distance option allows the offset to be created a specific distance from the
original entity. Select this option from the option bar.

| Distance | | | |

Determine the distance between the original entity and the offset by either a
numeric value input (in drawing units) or by cursor selection. Then, point (and
click) with the cursor to the side of the original entity on which the offset isto
occur.

> OFFSET

Sel ection of an entity

(Line, circle, arc, 2D-Polyline): P1

O fset by point: Distance

Di stance <5>: 10

Second point P3

O fset to side ? P4

Sel ection of an entity

(Line, circle, arc, 2D-Polyline): [Enter]

Both Sides

Y ou can offset an entity to both sides by selecting the BothSides option when
you are asked to specify the side to offset:

> OFFSET

Select entity (line, circle, arc, 2D polyline): [pick]
O fset through point: Distance

Di st ance <0.98> [ pi ck]

Second point: [pick]

Side to of fset ? BothSi des

Sel ect entity (line, circle, arc, 2D polyline): [Enter]
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OFFSET DISTANCE

The DOffset command (M odify > Offset Distance) creates lines and curves
paralel to an existing entity.

The DOffset command is similar to the Offset command, but prompts you for
the offset distance before you select entities. (This command has been added
for convenience of users familiar with other CAD programs.)

> DOFFSET

Di stance or sel ect option ThruPoint <1.00>: 0.30

Select entity (line, circle, arc, 2D-polyline): [pick]
Side to offset ? [pick]

Select entity (line, circle, arc, 2D-polyline): [Enter]

Through

To indicate a through point (such as an significant point in the geometry),
select the ThruPoint option (or type T, for short):

> DOFFSET

Di stance or select option ThruPoint <0.30> T

Select entity (line, circle, arc, 2D polyline): [pick]
O fset through point: [pick]

Select entity (line, circle, arc, 2D polyline): [Enter]

BothSides

Y ou can offset an entity to both sides by selecting the BothSides option when
you are asked to specify the side to offset:

> DOFFSET

Di stance or select option ThruPoint < 0.50 > : [Enter]
Next point: [pick]

Select entity (line, circle, arc, 2D polyline): [pick]
Side to offset ? BothSides

Select entity (line, circle, arc, 2D polyline): [Enter]
Side to offset ?
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TRIM

P
]

The Trim command (M odify > Trim) cuts off entities that cross a

“cutting edge.” The cutting edge is the intersection with another entity. The
entities are trimmed on the side that you pick. The command keeps repeating
until you end it with the Esc key.

> TRIM

Sel ect
(Li ne,
Sel ect
(Li ne,
Sel ect
(Li ne,
Sel ect
(Li ne,

entities for intersecting edges
circle, arc, 2D-Polyline): P1, P2
entities for intersecting edges
circle, arc, 2D-Polyline): [Enter]
entity for trinmmng

circle, arc, 2D-Polyline): P3, P4
entity for trinmng

circle, arc, 2D Polyline): [Esc]

Start the Trim command and select one or more entities that will become the
intersection edge.

The next prompt asks you to select the entity that you want to trim. The
selection is sensitive to location: the point you pick is the portion that will be
trimmed away. As entities are selected, they are trimmed; the trimmed portion
disappears from the drawing.

Note: Some objects will not trim other entities, most notably Parts or

Blocks.
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EXPAND

The Expand command (M odify > Expand) lengthens entitiesto a
boundary edge. The boundary edge is another entity, such asaline, arc, circle,
or 3D polyline. Use this command to close polygons, and to extend entities to
the proper boundary edge. Note: AutoCAD users know this command as
EXTEND.

Note: the Expand command does not work with “closed” objects, such as
circles. Entitiesto be expanded are lengthened. They do not change direction.
A lineremains aline; an arc remains an arc.

Start the Expand command, then select the entities that will act as the
boundary edge. Y ou may select one or more lines, circles, arcs, and 2D
polylines. Press Enter to end the boundary edge selection.

> EXPAND

Select entities with boundary edges (line, circle, arc,
2D-polyline): P1, P2

Select entities with boundary edges (line, circle, arc,
2D-polyline): [Enter]

Select entity for expanding (line, circle, arc,
2D-polyline): P3

Select entity for expanding (line, circle, arc,
2D-polyline): [Enter]

Then select the entities to be expanded. Thisis sensitive to your pick location.
For example, an arc is expanded in the direction of your pick location. The ex-
pansion of selected entities is always executed from the endpoint that lies
nearest to the cursor when it selected the entity. When more then one boundary
edge has been selected, the entity is expanded to the first boundary edge first.
Picking a second time results in the expansion continuing to the second
boundary edge.

Note: Some objects cannot be used to expand to other entities, most notably
Parts or Blocks.

—| =
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FILLET

The Fillet command (M odify > Fillet) rounds the intersection of two
lines. These can aso be lines of an object such as arectangle. The Fillet
command treats 2D polylines differently from lines: every vertex of the
polylineisfilleted. The command cannot fillet curved objects, such as arcs.

When thefillet radiusis 0.9 (the default), this command precisely cleans up the
intersection of two lines.

The Fillet command prompts you to select the two lines to be filleted.

> FILLET
Select first line: P1
Second line: P2

Then these options are shown in the options bar:

Polyline Radius No_Trim

Polyline

The Polyline option fillets a single polyline. Every vertex of the polylineis
given thefillet radius.

> FI LLET
Select first entity: Polyline
Sel ect 2D-polyline: P1
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Radius

The Radius option allows you to define the radius for the fillet. By default, the
radius is 0.0. When you change the radius, FelixCAD remembers it for the next
command operation.

> Fillet

Sel ect first line: Radius
Filleting radius <0.0000>: .75
Select first line: P1

Second line: P2

No_Trim
The Trim option functions as a switch: it decides whether or not the lines
beyond thefillet are erased. When the options bar displays Trim, you switch
off the trimming by clicking the word; it then changesto No_Trim.

The following figure shows the effect of the No_Trim switch.

B

Trim option switched on (left) and switched off (right).
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CHAMFER
|

l The Chamfer command (M odify > Chamfer) creates a beveled corner
between two intersecting lines.
> CHAMFER

Select first line: P1
Second line: P2

Select the two entities to be chamfered by picking them with the cursor.

Polyline Distance No_Trim

Distance
The Distance option allows you to specify the two chamfering distances.
> CHAMFER
Select first line: Distance
First chanfering distance <1.0000>: [Enter]
Second chanfering di stance <0.5000>: 1.000

Select first line: P1
Second line: P2

No_Trim
The No_Trim option functions in exactly the same manner as described with
the Fillet command.

Polyline

The Polyline option functions in exactly the same manner as described with the
Fillet command.
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INTERSECT

>_| The Intersect command (M odify > Intersect) is a specia case of the
Fillet command, with the fillet radius always set to 0. This makes the command
useful for trimming intersecting lines to be trimmed.

> | NTERSECT
Select first line: P1
Second line: P2

Select the two lines to be trimmed. Be sure to make the pick on the segment of
each linethat isto remain.

P1 P3
‘Pz ‘ ‘

211



Chapter 6 Modifying Objects

LENGTHEN

|A The Lengthen command (M odify > L engthen) changes the length of
open entities, such as lines and arcs. Unlike the Expand command, L engthen
works without a boundary edge; it extends an entity by a specific value or ratio
(percentage value) of the original size.

Although the command is called “Lengthen,” is may be used to lengthen or
shorten entities. Entities are changed in length, not scaled. Entities are always
lengthened at the end laying closest to the cursor pick point.

> | engt hen

Select entity (line, arc): [pick]
Current Length <7.11>: Dynami c:

After selecting the line or arc to lengthen, the command reports the entity’s
current length. The Dynamic option is the default; the option bar displays other
options:

Total Percent Relative | Angle

Dynamic

The Dynamic option is the default option of the L engthen command. Y ou drag
the line or arc to its new length. When you click with the cursor, the new length
isfixed.

> LENGTHEN

Sel ect entity (line, arc): Pl

Current |ength <100.00>: Dynam c P2
Sel ect entity (Line, Arc): [Enter]

The Lengthen command continues until you press Enter or Esc.

Total

The Total option changes the length to an absolute distance. The changeis
applied to the length of aline or to the circumference of an arc. To assist you,
the current length of the selected entity is displayed in parentheses.

> LENGTHEN

Sel ect entity (line, arc): P1

Current |ength <100.00>: Total

Total : 200.00
Select entity (Line, Arc): [Enter]
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Percent

The Per cent option allows you to specify the new length by a percentage value.
This percentage value relates to either line length or the circumference of an
arc. For example, specifying 200 doubles the length of the line or the arc, while
the value of 50 shortens the entity to half its original length.

> LENGTHEN

Select entity (line, arc): Pl
Current |ength <100.00>: Percent
Percent: 60

Select entity (Line, Arc): [Enter]

Relative

The Relative option lengthens aline or arc by a value defined by the distance
between two points. This option is useful when the entity must be lengthened
by reference to another object. (If the Angle option has been selected, you
determine the angle by which the arc is lengthened by indicating two pointsin
the XY -plane.)

> LENGTHEN

Sel ect entity (Line, Arc): P1
Current length <10.00>: Relative
Rel ative: P2

Second point: P3

Select entity (Line, Arc): [Enter]

Angle

To lengthen arcs, use the option Angle. This option functions like a switch.
Selecting it from the option bar causes all of the following optionsto display a
prompt for the included angle of the arc.

> | engt hen

Select entity (line, arc): [pick]

Current Length <9.32>: Dynamic: Angle

I ncl uded angl e of arc <205.90>: Dynamic: [pick]
Select entity (line, arc): [Enter]
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DELETE PARTIAL

—=1 The DelPartial command (Modify > Delete partial) erases a portion of
aline, 2D polyline, circle, or arc. This command is useful for dividing an

entity: the result is two independent entities, which can be edited or operated on
separately.

Whereas the Trim command cuts off the end of open entities, the DelPartial
command cuts out their middles.

2 Points 1 Point

2Point
The 2Point option is the default. It requires that you pick two points:

> DELPARTI AL

Sel ect object (line, circle, arc, 2D polyline): P1
First point: P2

Second point: P3

The part is erased between points P1 and P2. The line is divided at this point;
the portion of the line between the two pointsis deleted.

When the entity isacircle, it becomes and arc. When a 2D polyline has awidth
greater than zero, it is cut at right angle to the polyline.

1Point
To separate or break an entity, choose the 1Point option.

> DELPARTI AL

Sel ect entity (line, circle, arc, 2D polyline): P1
First point: 1P

Break point: int

of object: P2

This option is useful for breaking an entity into two pieces, for example, at its
intersection with another object. To do this:

1. Select the 1Point option (or type 1P for short) at the “First point:” prompt.

2. Select the break point. It may be wise to use the object snap options to
increase the precision of the input.

Y ou achieve the same result when you type @ at the “Second point:” prompt.
The @ symbol signifies the last point entered.
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> DELPARTI AL

Select entity (line, circle, arc, 2D-polyline): [pick]
First point: int

of object: P1

Second point: @

In both cases, the entity will ook the same as before -- until you select one part
of the divided entity.

Notes: Y ou cannot break a circle with the 1Point option, since that would
create an arc of 360 degrees.

Y ou can use the DelPartial command to shorten an entity. Here’' s how: specify
the first point on the entity where you want the new endpoint to be. Then pick
the other point passits endpoint. The entity is cut off at the point you picked on
the object.
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BREAK

The Break command (M odify > Break) breaks objects at a point or at points
you select, just like the DelPartial command.
> BREAK

Select entity (line, circle, arc, 2D polyline): [pick]
Second point (or F for first point): [pick]

The Break command has been added for convenience of those familiar with
other CAD programs. It is similar but not identical to the DelPartial command.
The primary differenceis that the Break command assumes that you might
want to use the pick point when selecting the entity as the first point of the
break.

Y ou can, however, respond to the “ Second point:” prompt with the First option
(or type F for short). This explicitly specifies both break points independent of
the entity selection:

> BREAK

Select entity (line, circle, arc, 2D polyline): [pick]

Second point (or F for first point): F

First point: [pick]

Second point: [pick]

Y ou have the choice to break the entity into two pieces without erasing any part
of it. To do this: specify the same point for both the first and the second points.
Type @ at the request for the second point, which signifies the previous point
entered. Thisis useful when you want to break an entity at the intersection with
another entity:

> BREAK

Select entity (line, circle, arc, 2D polyline): [pick]

Second point (or F for first point): F

First point: int

of object: [pick]

Second point: @
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REJOIN

+

——

The Rejoin command (M odify > Rejoin) unites separate line segments,

which are aligned in the same direction. It also joins arc segments that share the
same center and the radius. This function is useful for reuniting line and arc
segments that have been divided by the DelPartial command.

Select the command, then pick the entities to be rejoined:

> REJO N
Select first entity (line, arc): P1
Sel ect second entity (line, arc): P2

CHANGE

The Change command (M odify > Change) edits the geometric character and
the properties of many entities, including lines, circles, arcs, text, attributes,
and part. The properties or geometry that can be changed depend on the entity.

Note: To change the layer, color, or linetype properties, you may find it more
useful to use the PropEdit Command (Edit > Modify Properties).

> CHANGE

Select entity (line, circle, arc, text, attribute definition,
bl ock insertion): P1

Select entity (line, circle, arc, text, attribute definition,
bl ock insertion): [Enter]

Modi fication point: P2

Select the entity to be changed. You may preview the change by selecting the
Dragmode option from the options bar.

Dragmode

Since the properties changed depend on the entity selected, the following
sections describe the changed by entity.
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Line
The Change command changes one end point of the line. Y ou can moveto a
new position, while the length of the line remains the same. If the end point of a

line is moved without using Dragmode, the point to be moved will be the point
nearer the selection point.

If Dragmode is activated, the point that lies nearer to the cursor position will
be moved. By changing the cursor position the end point of the line to be
moved can be changed.

Circle

The Change command alters the diameter (or radius) of acircle. Select the
circle, then determine the new diameter by picking a point or typing an X, Y
coordinate.

> CHANGE

Select entity (line, circle, arc, text, attribute definition,
bl ock insertion): [pick a circle]

Select entity (line, circle, arc, text, attribute definition,
bl ock insertion): [Enter]

Modi fi cation point: P2

Arc

The Change command alters the diameter (or radius) of an arc. Select the arc,
then determine the new diameter by picking a point or typing an X,Y
coordinate.

> CHANGE
Select entity (line, circle, arc, text, attribute definition,
bl ock insertion): : [pick an arc]

Select entity (line, circle, arc, text, attribute definition,
bl ock insertion): [Enter]
Modi fi cation point: P2
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Text

The Change command changes the following properties of atext entity:

These text attributes, or parameters, may be changed. Existing values are
displayed as parameters and can be taken over by pressing Enter.

Modification point: pick (or enter the coordinates) a new insertion point for
the text.

Text style: enter the name of the new text style.

Text height: define the new height by typing a numeric value or by picking
anew height. Dragmode is automatically activated during this option.
Rotation angle: change the rotation angle by picking a point or type a
number. Dragmode is automatically activated during the change of this
attribute.

Text: type different text, which replaced the entire selected text.

> CHANGE

Select entity (line, circle, arc, text, attribute definition,
bl ock insertion): [pick text]

Select entity (line, circle, arc, text, attribute definition,
bl ock insertion): [Enter]

Modi fication point: P2

Text styl e <STANDARD> Nor nal

Hei ght <2>: 1

Rot ati on angle <0>: 45

Text <first floor>: 1st floor

Attribute Definition

The Change command changes the following properties of attributes (as for
text):

Inserting point.
Text style.
Text height.
Rotation angle.

Aswell asthe these specific properties of attributes:

Name: determines the name of the attribute; enter anew name.
Request: enter anew line of text for the attribute prompt.

Parameter value: the constant or variable value of the attribute; enter a
new value (a sequence of characters or numbers).
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Y ou find more information about attributes in “Parts and Attributes, XRefs, &
Groups.”

Part

> CHANGE

Select entity (line, circle, arc, text, attribute definition,
bl ock insertion): Pl

Select entity (line, circle, arc, text, attribute definition,
bl ock insertion): [Enter]

Modi fication point: P2

Text style <STANDARD> Nor el

Hei ght <2>: 1

Rotati on angle <0>: 45

Text <first floor>: 1st floor

Name <Att003>: [Enter]

Request <Index No.>: current nunber

Par anet er val ue <1.01>: 2.01

The Change command allows you to change the insertion point and the

rotation angle of a part. Dragmode is automatically activated during the

change of this attribute.

> CHANGE

Sel ect entity (Line, circle, arc, text, attribute
definition, part): Pl

Sel ect entity (Line, circle, arc, text, attribute
definition, part): [Enter]

Modi fication point: P2

Rot ati on angle <0>: 90
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POLYLINE EDITING
FelixCAD allows you to edit polylines by the | EditErkeePoline |

following methods: File! Poipine
Charmies Polpbng
e Chamfer: chamfers the polyline vertices. Pelyine to B8l
o Fillet: fillets the polyline vertices. Decurve BSpine
« PolyEdit: edits the geometric properties of a 20-Polyiine o Curved Polrine
polyline, such asits width. Diecurve Curved Polpine
« VixEdit: edits the vertices of the polyline. Visrtes Exling

Modify Polyline

E. The PolyEdit command (M odify > Edit Polyline > Edit Entire
Polyline) alows you to:

« Open and close the polyline.

e Convert linesand arcsinto a polylines.

< Join the polyline with other drawing entities, such aslines, arcs, and other
polylines.

e Change the width of the whole polyline.

¢ Undo these changes.

Transform to Polyline

When you select aline or arc with the PolyEdit command, you are asked if you
wish to transform it into a polyline:

> pol yedi t
Sel ect a 2D polyline: [pick]
Transformarc to polyline ?

Yes No

Select Yesor No from the option bar. If you answer No, the PolyEdit
command prompts you to select another 2D polyline.
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Open or Close

After selecting the polyline, one of two option bars are displayed. This Open
option is displayed if the polylineis closed:

Open Join Width

The Open option removes the polyline segment between the start and end
points of the polyline. Then, since the polyline is now open, the Close option is
displayed on the option bar.

Close Join Width | Back

The Close option joins the start and end points of the polyline with a straight
polyline segment. The width of this segment is equal to the ending width of the
end point of the last drawn polyline. (The Back option, shown above, is
displayed after one operation has been executed during this command).

Open (left) and closed polyline

> POLYEDI T

Sel ection of a 2D Polyline: P1
Sel ect option: Cose

Sel ect option: [Enter]
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Join
The Join option joins aline, arc, or another polyline to the selected polyline.

The prerequisite is that the polyline and entity to be joined must meet at the
same end point; there cannot be a gap between the two.

> POLYEDI T

Sel ect 2D-Pol yline: P1

Sel ect option: Join

Selection of an entity (line, arc, 2D-polyline): P2

Sel ection of an entity (line, arc, 2D-polyline): [Enter]

The width of the new polyline segment depends on the nature of the entity
joined to the polyline. If aline or arc isjoined to the polyline, the new polyline
segment has the same width as the polyline segment’s end at which the line or
the arc has been joined.

If it isapolyline that was joined, the ending width of the polyline segment
added will be the starting width of the parent segment. If the polyline to be
joined is a polyline with a uniform width the ending width of the first selected
polyline will be the new width of the segment being joined.

width

The Width option changes the width of the entire polyline. Polylines with have
different starting and ending width are made to a single, uniform width for all
segments.

> POLYEDI T

Select a 2D-polyline: P1

Sel ect option: Wdth

New wi dt h of the polyline <1.5000>: 2
Sel ect option: [Enter]

Undo

The Undo option undoes the last operation in this command. The PolyEdit
command continues, and you see the “ Select option:” prompt again.

> pol yedi t

Sel ect a 2D polyline: [pick]
Sel ect option: dose

Sel ect option: u

Sel ect option:
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Vertex Editing

E The VixEdit command (M odify > Edit Polyline > Vertex Editing) edits
individual segments of a polyline. This command allows you to change the
vertices of the polyline:

e Insert avertex.
e Delete avertex.
« Moveavertex.
Change the width of a polyline segment.

> vtxedit
Sel ect a 2D polyline: [pick]
Next :
Next Previous Insert Move Delete Width

Next and Previous

Select the polyline containing the vertex to be edited. When you select the
polyline, the first vertex is highlighted with alarge cyan (light blue) X marker.

Y ou select another vertex with the Next and Previous options. After selecting
the vertex, select an editing option from the options bar:

Insert

The Insert option allows you to add a vertex, which also add another segment
to the polyline. Select the option, then move the market to the position of the
additional vertex.

> VTXEDI T

Sel ect a 2D Polyline: P1

Next: [Enter]

Next: |nsert

New control point: P2
Next: [Esc]

The width of this new segment corresponds to the value of the width of the
polyline at the bordering control points before the addition of the new segment.

After inserting a segment, the VtxEdit command stays active. Y ou may select
another option or terminate the command by pressing Esc.
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Move
The M ove option rel ocates a vertex of the polyline to a new position.

> VIXEDI T

Select a 2D Polyline: P1
Next: [Enter]

Next: Move

New Position: P2

Next: [Esc]

First, determine the vertex to be relocated, then define the new position of the
chosen vertex. The vertex is moved to this paosition. Other segments of the
polyline will remain unchanged.

After moving avertex, the VtxEdit command stays active. Y ou may select
another option or terminate the command by pressing Esc.

Delete
The Delete option erases a vertex from the polyline.

> VIXEDI T

Sel ection of a 2D Polyline: P1
Next: [Enter]

Next: Del ete

Next: [Esc]

Move the marker to the vertex to be deleted, then select the Delete option from
the options bar.

The segment that hasiits starting point at the selected vertex will be deleted.
The previous (in order of drawing) segment is lengthened to the next vertex.

After deleting avertex, the VtxEdit command stays active. Y ou may select
another option or terminate the command by pressing Esc.
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Width

The Width option changes the width of a single segment of a polyline. Move
the marker to the vertex to be modified, then select the Width option from the
options bar. Type awidth or select the desired width of the polyline segment.
The width of the selected segment will be changed according to the input.

> VTXEDI T

Sel ect a 2D Polyline: P1
Next: [Enter]

Next: Wdth

Starting width <0.50>: 1
Endi ng wi dth <1.00>: 2
Next: [Esc]

After changing the width of a segment, the VixEdit command stays active. You
may select another option or terminate the command by pressing Esc.

Polyline to B-Spline

The Spline command (M odify > Edit Polyline > Polylineto B-Spline) fitsa
B-spline curve to a polyline. The curveis not forced to pass exactly through the
polyline s vertices (as does the PCur ve command, described below) but
produces a smoother curve fit.

> SPLI NE
Select polyline to alter to B-spline: P1
Nurmber of segnments for approxinmation (2 to 1024) <8>

L& | | ] ]

Y ou turn the splined polyline back to its original form using the Spline
command with the Decurve option (M odify > Edit Polyline > Decurve B-

Spline).
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2-D Polyline to Curved Polyline

The PCurve command (M odify > Edit Polyline > 2D-Polylineto Curved
Polyline) fits a curve to the chosen polyline. The curve isforced to pass exactly
through the polyline vertexes. The degree of fit can be made smoother with the
number of steps and tension options. The tension is similar to pulling on the
ends of astring constrained to pass through the polyline vertices.

> PCURVE

Select 2D-polyline to alter to curved polyline: Pl
Nunber of steps for interpolation points (0...6) <3> Tension
(0.0 ... 1.0) <0.5000>:

Y ou turn the curved polyline back to its original form using the Spline
command with the Decur ve option (M odify > Edit Polyline > Decurve
Curved Palyline).

Decurve | | | | |
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Text Objects

The commands described in this chapter are used for Teut..

inserting text into drawings, as well as for changing Beference Text...

text entities. Text provides labeling, creates legends, Modify Text...

places descriptive notes, and other written elementsin Corect Test...

adrawing. The commands relating to text are found Eants...

in the Detail menu. Compile Fant...

) ) Hatch...

Properties of a Text Entity Boundary Hatch,.

A text entity is defined by properties assigned during Modify Hatching...

the creation of the text. Any of them may be changed
after the creation of the original entity. The properties
are:

Dimenzioning. ..
Modify Dimensions...

Palette Detail
Note that some type fonts do not support al of these options. For instance, some
fonts can be aligned verticaly. On others, there is no change in aspect ratio
permitted.

True Type fonts always appear filled in your drawing and in your plot.

To increase the speed and performance of True Type fonts, the Windows
operating system draws some True Type text directly. Due to limitationsin
Windows, however, FelixCAD must draw True Type text that is transformed in
certain ways, for instance, text that isinclined, upside-down, backward or has a
width factor not equal to 1.0.

Text that has been transformed might appear slightly more bold at the screen,

especialy at lower resolutions but this appearance does not affect the plotted
output.
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If adrawing has been opened that contains True Type fonts that are not
recognized by Windows system, FelixCAD substitutes these fonts by the first
found True Type font that is assigned to afont file.

» Character string: represents the content of atext object. All characters,
numbers, and special characters may be used for this string;

» Font (or typeface): FelixCAD includes a set of fonts that can be used in
creating text objects. Font files are marked by the extension
.shx concerning AutoCAD’ s own compiled shape fonts,

.fsh concerning FelixCAD’ s own compiled shape fonts,
Atf True Typefonts.

» Text size: height of characters.

» Insertion point: determines the position of the text in the drawing. The
insertion point is defined by coordinate input or by selecting the point with
the cursor.

» Alignment (or justification): determines the horizontal and vertical position
of thetext relative to its insertion point. The character string can run right or
left from the insertion point, or the insertion point may be centered on the
text. The vertical alignment of the text objects may be above, center,
baseline, or below. Any text object can be rotated during insertion.

All of the parameters discussed above are set in the New Text Font dialog box.

Fonts

Fonts define the shapes of the text characters that make up each character set.
In FelixCAD, you can use:

FelixCAD’s own compiled shape (FSH) fonts,
AutoCAD’s own compiled shape (SHX) fonts
True Type (TTF) fonts.

The procedures for managing and defining the properties of fonts are described
in this section. Procedures are described for new fontsin the font selection list,
editing and saving as font styles including the height, width factor and
inclination angle, aswell as alignment, of individual text fonts.

The Fonts command (Detail > Fonts) allows you to load fonts from font files
and customize the fonts to the requirements of the drawing. Customizing a font
is called atext style. The Fonts command displays the Text Styles dialog box,
which lets you select an existing style or create a new style.
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Text Styles
Text Styles

MOKD
STANDARD

H
-
x|

Lloze

Hew |
Todify |

Adding and Changing Text Styles

Selecting an existing text style, making changes to it, or adding a new style are
al donein the same way and are, therefore, discussed in this one section.

Add a New Text Style
To add a new type style to the drawing:

1. Usethe Fonts command to open the Text Style dialog box.
2. Click New. Notice the New Text Style dialog box.
3. Define the parameters of the new text style and click OK.

Mew Text Style

Stule Mame:

!

Fomntrarme:

[N - o

i
Fontztyle: bt
| standard v] * TrueType
Bigfont File:
;--Effects
| Height Wwidth Factor Dbliquing Angle
I i D
[ Backwards = T Seiics [ Eottorm Lip
(] I Cancel i

SHX fonts and FSH fonts are listed by the name of the file in which the fonts
are stored. All installed True Type fonts, provided with your Windows system
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are listed by font family name. So you can assign afont to atext style by
selecting either a True Type typeface name and its font style (Standard ,Bold or
Cursive, for instance) .or a SHX respective FSH file.

If the font fileislocated in another folder, click the ... (find) button. The Open
Font File dialog box opens. Select the font file from the other drive or folder.

Changing Font Properties

After the new font has been selected, its properties can be edited. Click the
M odify button to display the New Text Style dialog box

* Height (text size): expressed in drawing units. Entering a numeric value for
Height gives the font afixed height, which can no longer be changed when
creating the text using this style. If you think that a change in the font height
might be required, keep the height parameter set at O (the default).; you may
change the font height later in the Text dialog box.

» Width factor: controls the width of the charactersin relation to the height.
The default of 1.0 is normal width; a smaller value makes the text thinner; a
larger value spreads out the text. Thisratio is sometimes called the aspect
ratio. .

* Obliquing angle: defines the inclination of the charactersin relation to the
horizontal (X-axis). The default, O, produces upright characters. Values up
to 180 (degrees) result in an inclination to the right (forward), values above
180 to an inclination to the left (backward). Practically, values between 0
and 30 or between 180 and 210 are meaningful.

» Backward: produces a mirror-image display of the text.

» Vertical: produces characters aligned vertically.

» Bottom Up: produces characters displayed upside down.

Note: Some fonts do not support all of these options. For instance, some fonts
can be aligned vertically, but others cannot. Other fonts do not permit a change
to the width factor.

It ispossible to all combine these settings, although in some cases the
combination of properties may interfere with each other. Fonts added or
changed in this manner can now be used for creating or editing text objects.
Defined fonts are saved with the drawing file and are available any time that
the drawing is opened.

232



Chapter 7 Text

FONT CONVERSION TABLE

A Fonts.Tab filein the \cfg directory allows you to create afont association
table. During the Open command, FelixCAD reads this file. When FelixCAD
cannot find afont file, it uses thislist to substitute other fonts. The following is

an exampl e of the content of the Fonts.Tab file:
[ FONTTAB]
conpl ex=apconpl x
romanc=apconpl x
i so=apnorm
hel veti ca=c:\felixcad\fonts\apsw ss

Currently [FONTTAB] isthe only recognized section in the Fonts. Tab file.
Each linein the [FONTTAB] section has the following syntax:

source_font_filename=fcad font_filename

The source_font_filename must always be specified without filename
extension, neither .fsh nor .shx.

The fcad_font_filename must always be specified without filename extension,
but can have a path specification.

The program will search for an SHX or FSH file specified by

apply_fcad font_filename in the application directories. If that font fileis
found, it will be applied automatically; otherwise the program takes the
alternative font file, registered in the felix4xx.ini file.
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PLACING TEXT

ﬁ The Text command (Detail > Text) allows you to add text to the drawing
viathe Text dialog box. Note that executing the command Qtext emulates the
command line versus dialog box variant of text entry (as described in the
FelixCAD for AutoCAD guide).:

Text E I

Partz List| ;I

" o

~ Ingertion Point
K IEI hP IEI s IEI V| Interactive
— Dptionz Inzertion Reference
Height: [0.02 CuL Cuc CUR
L CCC O CR
Angle: IEI
(« BL ( BC ( BR
O [ lcw cue coor
" Align it ) Center

Cancel |

Text Input

Text is entered into the edit box in the upper half of the dialog box. The cursor
is positioned here upon the opening of the dialog box, so you may start
immediately typing text.

This dialog box offers the basic functions for editing text: the cursor keys, Page
Up and Down, Home and End, and so on, work as you expect them to.
Incorrectly entered text can be selected and deleted, just as with aword
processor.
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Insertion point

There are two methods of defining the insertion point. The insertion point may
be entered using (absolute) coordinates via edit boxes for X, Y, and Z.

The second option is to define the insertion point interactively on the screen.
Click the I nter active button to define the insertion point after you click OK.
FelixCAD will prompt you “Insertion point:”.

Options

The Options section aids you in determining the height, the rotation, and the
font (type style) of the text object.

Height

Entering anumeric value for Height gives the font a fixed height, which can no
longer be changed when creating the text using this style. If you think that a
change in the font height might be required, keep the height parameter set at 0
(the default).; you may change the font height later in the Text dialog box.

Angle

Specify the insertion angle of the text. The default value is arotation angle of O
degrees: the text object isinserted horizontally. Any positive or negative value
between 0 and 360 is possible. Use this option to create text at right angles
(Angle = 90) or to align the text to vertical and sloping objects.

Font

A drop-down list allows you to select afont (text style) for the text. The list of
available fontsis displayed in this drop-down list.
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Alignment

The alignment of the text object is specified by using the options Align, Fit and
Center.

» Align: Text isaigned between two points, with proportionate text height.
The Angle and Height options are ignored.
After you click OK to exit the Text dialog box, FelixCAD prompts you for
the “First point:” and “Second point:”. The two points define the rotation
angle and the text height.

» Fit: Text isfit between two points, at the specified height. The Angle option
isignored.
After you click OK to exit the Text dialog box, FelixCAD prompts you for
the “First point:” and “Second point:”. The two points define the rotation
angle.

» Center: Text is centered on the insertion point.

Insertion Reference

The Insertion Reference section specifies the position and the alignment of
the text object in relation to the insertion point of the text object. During
insertion of the text object, this reference point is coordinated with the insertion
point. If the reference point is, for example, situated at the lower left corner of
the text object, the text will run to the right.

In total, there are twelve reference points available for your choice. They are
represented by the initials of the locating corner (or center) of the text block.

Vertical Alignment

T (top): theinsertion point islocated at the top of the text.

C (center): theinsertion point is located at the center of the text.

B (baseline): the insertion point is located at the baseline of the text.

U (underneath): the insertion point islocated at the bottom of the text.

Horizontal Alignment

L (left): theinsertion point is located at the |eft of the text.

C (center): theinsertion point is located at the center of the text.
R (right): the insertion point islocated at the right of the text.

UL, for example, represents the upper left corner of the text. Select the position
for the reference point by clicking aradio button.
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Special Text Characters

Specia characters are available for use with text entities. They are written
in the text dialog box one way, yet appear on the screen and printed
versionsin the desired format. See table below.

Special Ch racter Text Writte in Text Uses
Dialog Box

[0) %%cC Used in place of
DIAMETER or
DIA.

°C %%d C Used to indicate
temperature

°F %%d F

Overlined Text

%%o00verlined
Text%%o

Underlined Text

%%uUnderlined
Text%%u
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REFERENCE TEXT

The RText command (Detail > Refer ence Text) allows you to enter new text
that matches the style of existing text. Simply pick atext entity, then overwrite
the string in the dialog box.

> RTEXT
Sel ect reference text: P1
Refoenceton |
STANDARD
Test Height: 0.2000

Width Factor: 1.0000

Anale: 0 Cancel |

Insertion point: P2
Finally, specify the location of the new text entity in the drawing. The new text

will have the same font, height, width factor, rotation angle and layer as
displayed in the dialog:
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MODIFY TEXT

@I. The TextEdit command (Detail > M odify Text) alows you to modify
existing text in the drawing.

Select atext entity in the drawing and FelixCAD displays the Text Edit dialog
box. The dialog box isfilled out with the parameters of the text.

Text Edit =]
i~ Insertion Point
% [4.00 - [5.00 z: oo ¥ Interactive
—Options——— [~ Inzertion Reference
Height IEI.EEI CIL COTC COTR
L CCC COCR
Angle: ID
. & BL CBC CBR
Fant: ISTANDAHD Tl cuL Cuc CooR
| " Align ' Fit " Center |
oK I Cancel |

When the I nter active check box is on, you will be prompted to relocate the
text when exiting the dialog. Otherwise, you may change the insertion point
coordinatesin the dialog box, if desired.
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CORRECT TEXT

The TCorrect command (Detail > Correct Text) allows you to edit text and
attribute definitions. Y ou may change the text as well as the font, size, etc.

The command first prompts you to select the text or attribute definitions. Use
the usual object select functions. Finish the object selection by Enter.

| = | I
Fiempir = = E = 5

Searrh Giriaggp
|'|'\-|lr~|:|illll

F-'-nulu:l.-i

(=14 Canicel

Remain

The upper half of the dialog box lists all text properties that can be modified.
The check boxes next to Remain indicate whether the property isto be
changed globally (off) or remain unchanged (on). For example, if you click the
check box below the Height (to turn it off), you may enter a new value for the
text height. All selected text lines are changed to this text height.

Search String

The lower half of the dialog box is a search function. Enter astring in the
Sear ch String edit box. FelixCAD will search for thistext. Typethe
replacement string in Replace by. If thisisleft blank, FelixCAD erases the
search string text.
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Parts and Attributes,
Externally-Referenced Drawings,
& Groups

This chapter describes how to work with parts, attributes, and groups. Parts are
known as blocks or cellsin other CAD programs. Attributes are database-like
text attached to parts. Groups are similar to named selection sets.

While part_s and groups sound similar, Part / Syrnbal Library...
there are significant differences: S et Curment Library..
« A part has an insertion point; a group Part Library Setup...
does not. Inzert Part...
» A part can be inserted one or more Quick Inzert...
times in the drawing; thereis only one Paste Intermal Part 1:1 ...
occurrence of the group. Merge External Part 1:1 ..
¢ When apart isredefined, all of its Edit Part Attributes. .
insertions are updated; groups are not Muadify Part &ttributes [one by onel...
redefined. Modify Attribute Text *
« Itisdifficult to edit the entities Epent A e e .,
making up a part; entities making up a Define Part
group are easily edited. wirite Part File...
Define Attribute. ..

M adify Attribute Definition...

Group

E sternal References. ..

Palette Partz
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THE ADVANTAGE OF PARTS

Parts allow you to create a drawing using repetitive entities. These entities may
contain a single entity, a group of entities, a partial drawing, or a complete
drawing. These are inserted into a drawing as a single entity.

Many times, you will find that existing parts, construction groups, or
aggregates have only to be designed once. Repetitive use of these parts, or
entities, allows you to create a drawing quickly. To define or insert parts, use
the Parts menu.

Properties of Parts
A part is acomplex object that consists of several drawing entities:

» Basic entities, such asline, circle, and arc.

» Drawing objects, such as hatch patterns and dimensions.
» Complete drawings, whether in .flx, .dwg, or .dxf format.
» Drawings aready defined as parts.

After a selection of entitiesis selected and defined as a part, it is saved by a
name and treated as a single entity from then on.

Editing, changing, and erasing a part always affects the part as awhole. The
Explode command (Edit > Explode Complex Objects), dismantles (explodes)
the part into its original components.

A part isinserted in the drawing with the I nsert command. During the
command, you can specify the scale and rotation angle to fit the part to the
current drawing. When the part is inserted into the drawing, all of its properties
(layer, color, and linetype) are inserted with it.

The part isinserted on the layer it was defined on. If the drawing does not
contain that layer name, FelixCAD automatically creates the missing layer.
The exception to this rule occurs when the part was created on layer “0” —in
this case, the part is placed on the current layer.
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Internal and External Parts

Internal and external parts are treated differently with regard to storage location
and their relationship to the drawing.

Internal parts have been created and stored in the current drawing. They are
internal to the drawing. These parts may be used in the current drawing, and
are available for use in other drawings viathe Drawing Explorer’s (Xplorer
command) Block option.

The PartExp command (Parts > Write Part File) exportsthe part to its own
fileon disk, in .flx, .dwg, or .dxf format. On their own, these parts are called
external parts. Stored in separate drawing files, they are independent of the
current drawing and can be used by other drawings and CAD programs.

We recommend that your store external part in alibrary so that they can be
easily accessed by all users at your firm.

Note: AutoCAD users know these External Blocks as "Whlocks'.

Attribute Definitions
A part can be given attributes, which are used to store non-graphical data, such
as part number, price, or manufacturer name.

Attributes can be displayed or be hidden from view. Attributes can be exported
to atext file, then read by a database or spreadsheet for further processing, such
as counting al the partsin the drawing.
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CREATING PARTS

A part is created in three steps: (1) select agroup of entities; (2) name the part;
and (3) select an insertion point for the part.

Creating an Internal Part

% The PartDef command (Parts > Define Part) creates an internal part.
The command displays the Part Selection dialog box.

Pail Seleclion
Part e = |
|.'IFT-'\II..'1 Cancs |
E mstiry Fale Fioverm

ARALDTW
T

DETE

= Dot Dol 0 baects
I Hasdadn Oitgscis
™ Faplscs by Iratsncs

Part Name

The name of the part can have up to 31 characterslong. In addition to |etters

and numbers, you may usethe $, - , and _ characters; do not use any spacesin
the name!

Existing Parts

If the drawing already contains parts, their names are listed in the Existing
Partslist box. Do not use the name of an existing part, unless you want to
redefine a part.

If one of the partsisto be redefined, select the part name from the list. An alert
box appear, warning that you are about to redefine that part. The message gives
you the option of choosing a new name or redefining the part. Note: When you
redefine a part, al insertions of that part are also redefined.
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The radio buttons allows you to specify how to treat the selected entities after

t

he part definition is completed. The three choices are:

Delete Defining Objects: When the PartDef command completes, the
entities you selected are erased from the drawing (default).

Maintain Objects. The entities you selected are not erased from the
drawing.

Replace by I nstance: The entities you selected are replaced by the newly
defined part.

Usually, after you create a part, the defining entities are not used anymorein

t

he drawing. That’ s because the purpose of the part isto be inserted in the

drawing. If you want the defining objects to be removed from the drawing,
select the Delete Defining Obj ects radio button (thisis the default setting in

t

he dialog box.)

Note: You can restore the defining objects (after they are erased) with the
Undelete command.

To leave the defining objects in the current drawing as they are (for example,

f

or further modification and subsequent definitions of similar parts with the

same attribute definitions), select the Maintain Objects radio button.

f you wish to leave a copy of the block at the current location in the drawing,

select the Replace by I nstance radio button.

nsertion Point

Click the OK button to dismiss the dialog box and the PartDef command
continuesin the text window:

> part def
Displays dialog box
Insertion base point: P1
Sel ect objects: [pick]
1 selected.
Sel ect objects: [pick]
1 selected.
Sel ect objects: [Enter]
***x 2 selected. ***

The part must have an insertion point. The insertion point is a reference that
enables you to position the part properly during insertion. The insertion point
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also serves as the basepoint for changing the scale and the rotation angle. Y ou
can pick anywhere for the insertion point — on or off the part — athough users
typically select the left lower corner, the center of the block, or some other
discreet point of the geometry. It is a good ideato use object snap options
functions to ensure precision.

&
@
insertion point insertion point

Select Objects

Finally, you select the entities that will make up this part. The option bar
furnishes the object selection options.

Aninternal part has now been created. Y ou may wish to experiment a bit by
now attempting to place the part on a drawing with the Insert command.

Creating an External Part *

% The PartExp command (Parts > Write Part File) creates a part and
savesit to adrawing file on disk. Defining an external part isvery similar to
defining an internal part.

The command displays the Export Part dialog box, which allows you to
specify the drive, folder, filename, and file format. Y ou can save the part in five
formats, al of which can be read back into a FelixCAD drawing:

* FelixCAD drawing .flx

e AutoCAD R12 drawing .dwg
e AutoCAD R13 drawing .dwg
e AutoCAD R14 drawing .dwg
» DXF drawing .dxf
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Y ou would only use the AutoCAD formats if the part is to be used with
compatible software, such as AutoCAD or AutoCAD LT. The DXF format is
meant for use by other CAD packages. Click Save and FelixCAD displays the
Export Parts dialog box. An external part can consist of:

Select: asingle entity or a selection set of entities; select the entities using the
usual object selection methods. Y ou are prompted for the insertion point.

Part: an existing internal part; select the part name from the Existing Parts
list. Y ou are not prompted for an insertion point since the part already hasits
insertion point defined.

All: the entire current drawing. Y ou are not prompted for an insertion point
sinceit is assumed to be at 0,0. The entities are not erased from the drawing.

Export Parts I

CAFCADIZAMNONAME_1.FLX

E xizting Partz:

|.t'-‘~F|F|EIW

All

Select

==
Cancel |

Difference From Save As

The PartExp command can a so be used to save the entire drawing. Thisis
similar to the SaveAs command but with one primary difference: PartExp
purges all unused block references and unused symbol table entries (layer,
linetypes, text styles, etc.) from the drawing. Thisis an excellent way of ridding
the drawing of unreferenced entries and frees it from unnecessary “ballast.”
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INSERTING PARTS

Once a part has been defined, you can isinsert in the drawing as many times.

Y ou can think the Insert command as a more efficient form of the Copy
command. Both commands make copies, but the Copy command makes copies
of the entities, whereas | nsert makes a reference to the block — resulting in a
smaller drawing file.

FelixCAD has four commands for inserting parts:
* Insert command (Parts> Insert Part) displays dialog box.

* Qlnsert command (Parts> Insert Quick) operates at the command
prompt.

* InsertQ command (Parts > Paste Internal Part 1:1) quickly inserts a part
by assuming scale = 1 and rotation = 0.
* Mergecommand (Parts> Merge External Part 1:1).

Insert Part

Ly Lo |

1Fﬁ, Thelnsert command (Parts> Insert Part) usesthelnsert Part dialog

box to allow you to specify how the part is inserted.

Inzert Part I

Part 1 arne
[l
External | Internal |
— Option:
= " Z Interactive:
Insertion at [0 Jo o M
Scale Factar |‘I |1 I‘I r
Rotation lu_ I
| Exploded
Cancel |
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Part Name

Type the name of the part in the text entry box. If you don’'t know the name (or
can't be bothered typing), click either the External or I nternal buttons.

External

The Exter nal button displays the Open file dialog box. This lets you select an
external part. The preview window lets you see what the part looks like before
you import it. Select any .flx, .dwg, or .dxf file and click Open.

Open

Lock in: | €3 Partiin

Ejcljoly=1F

¥ Preview

[ 7] %]

Mame Size | Tupe | Modified
B Difice3 flx 7B FCAD Zeichrung  9/27/96 210 PM
EZ Office0d.fl 10KB  FCAD Zeichrung  9/27/96 2:10 P
E{ Office0s. fix KB FCAD Zeichrung  9/27/96 210 PM
12KB  FCAD Zeichrung  3/27/36 210 PM
b Office0?. fl: 8KB  FCAD Zeichrung  9/27/96 210 PM
E{ Offices. fix 14KB  FCAD Zeichrung  9/27/96 210PM |
i i
File name: — [Dific=06.flx

Files of type: |FL>< Dirawing [*.flx]

j Cancel

Internal

The Internal button displays the Part Selection dialog box. Thislets you
select any block stored in the drawing. The preview window lets you see what
the part looks like before you insert it. Select a block name and click OK.

Part Selection

Part Mame:

0K

[Es52_005

E sisting Parts:

Cancel

Preview

4443311944008
4443311944000
4443311944198
4443211344190
4443311345028
4443311945020
APADM
BERLIM

(ESS2 05
KUE2_009
KUE2_011
KUE2_ 012
KUE2 013

L
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Options
Insertion At
Define the Insertion Point by typing the X, Y, and Z coordinate values. If

Interactiveisturned on (the default), you will be prompted for the insertion
point after you click OK.

Scale Factor

The Scale Factor allows you to specify the scale factor before the part is
inserted. Remember that a scale factor greater than 1.0 increases the size of the
part, and afactor less than 1.0 reduces the size of the part. If you type a
negative number the part is mirrored upon insertion.

If Interactiveisturned on (the default is off), you will be prompted for the
scale factor after you click OK. Dragmode is active during this operation, so
you will have the benefit of seeing the scale factor result before confirming the
size.

Rotation

The Rotation allows you to specify the rotation angle before the part is
inserted. For counter-clockwise rotation, enter a positive value, for clockwise
rotations, enter a negative value between 0 and 360 degrees.

If Interactiveisturned on (the default is off), you will be prompted for the
rotation after you click OK. Dragmode is active during this operation, so you
will have the benefit of seeing the rotation result before confirming the angle.

Default
The Default button reset all parameters back to the original values:

* Insertion point: Interactive
e ScaleFactor: 1,1,1
* Rotation: 0

Exploded

The Exploded button causes the part to be exploded into its component entities
upon insertion. When exploded, the part no longer exists; instead, you get the
individual entities that made up the part, which allows you to edit them.
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Quick Insert

The QInsert command (Parts > Quick Insert) isthe command-line version of
the Insert command. The command prompts you for the part name, insertion
point, rotation angle, and scale factor in the text window. It does not have the
explode and interactive options found in the I nsert command’ s dialog box.

The Qlnsert command can be faster since it offers a reduced number of
options. Also, the command is the best suited for macros and FLISP routines.
There are, in fact, two versions of the QInsert command:

1. Select Parts> Quick Insert from the menu. The Part Selection dialog box
isautomatically displayed. All remaining prompts are displayed in the text
window.

2. TypeQlnsert at the command prompt. All prompts are displayed in the
text window. Y ou can display the Part Selection dialog box by typing ? at
the “Parthame:” prompt.

> Q NSERT
Part name <partOl>: [type part nane or press ?]
Insertion point: 3,3

X factor <=1>/ Corner/ XYZ: [Enter]
Rot ati on angle <0>: [Enter]

Partname

Type the name of the part. For external parts, include the drive and path name,
asin drive:\folderl\folder2\partname.ext. If you don’t know the name of the
part, press ? to display the Part Selection dialog box.

Insertion point
Enter X, Y coordinates for the insertion point, or pick the point with the cursor.
The part will be placed using the part’ s previously defined insertion point
(during the PartDef or PartExp commands).

X Factor
The“X Factor” prompt is asking you for the scale factor, which you can
specify in several ways.

“X factor” asksfor the scale factor in the X direction. After entering the scale
factor, the command prompts you “Y Factor.” Enter the value. In both cases,
you can press Enter to keep the X factor the same as before, and make the Y
factor the same as the X factor.
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Remember that a scale factor greater than 1 will enlarge, less than 1 will
reduce. A negative scale factor mirrors the part upon insertion. FelixCAD
provides severa alternatives to specifying the scale factor, as seen on the
option bar:

X=Y=Z=1 Corner XYZ

X=Y=Z=1
Th X=Y=Z=1 option sets the scaling factor to 1.0 for all three coordinates. The
X, Y, and Z scalefactors equal 1. Thisinsertsthe part at its original size..

Corner

The Corner option lets you pick two points in the drawing to defines the scale.
Indicate the opposite corners of the rectangular window within which the part
isto be scaled. Dragmode shows both the window and a preview of the part as
you specify the two corners.

XYZ

The XY Z option lets you specify a different scale factor for each of the three
coordinates. This enables you to input different scaling factors for parts. The
scaling factor for the X, Y, and Z-axis are each requested.

Rotation Angle

The “Rotation angle:” prompt asks for the angle to rotate the part. The default
is0.0. Remember that a counter-clockwise rotation requires a positive value, a
clockwise rotation requires a negative value between 0 and 360 degrees.

This angle can also be specified using the cursor to pick the value. Dragmode
shows a preview of the angle as the cursor moves.
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PASTE INTERNAL PART 1:1

The InsertQ command (Parts > Paste Internal Part 1:1) isuseful for quickly
inserting an internal part. The command assumes that the scale factor is 1 and
the rotation angle is 0.

> | NSERTQ

Displays Part Selection dialog box.
Insertion point: Pl

The Part Selection dialog box lets you select an internal or external part.

At the “Insertion point:”, enter the X, Y coordinates or pick apoint in the
drawing. If you want to change the scale factor or rotation angle, select from
the option bar:

| Factor | Rotation

See the Quick Insert command for a description of these options.

MERGE EXTERNAL PART 1:1

The Merge command (Parts > Merge External Part 1:1) isuseful for quickly
inserting an external part. The command assumes that the scale factor is 1 and
the rotation angle is 0.

> MERGE

Displays Part Selection dialog box.
Insertion point: P1

The Part Selection dialog box lets you select an internal or external part.

At the “Insertion point:”, enter the X, Y coordinates or pick a point in the
drawing. If you want to change the scale factor or rotation angle, select from
the option bar:

| Factor | Rotation

See the Quick Insert command for a description of these options.
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DINSERT COMMAND

The DInsert command (short for “discreet insertion”) incorporates an external
block into the drawing without creating an instance of the block in the drawing.
The main of thiscommand isto:

» Preload parts for later use.
» Load table definitions defined in atemplate drawing (layers, linetypes, text
styles, dimension styles, etc.)

This command is provided for use in macros, FLISP functions, and other
programming interfaces.

> dinsert
Part nane: [type external part nane]

The command only requests the filename of the external part. The ? optionis
not available.
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EXPLODE PARTS

|§I The Xplode command (Edit > Explode Complex Objects) allows you
to explode complex objects, such as parts, into their constituent parts. Parts
inserted in the drawing constitute a single object. It is not possible to edit any
of the entities that make up the part. If you need to edit one of the entities
comprising the part, then the part must be exploded. In addition to exploding
parts, this command is used to explode polylines, hatching, and dimensions.

There are, in fact, two versions of the Explode command:

1. Select Edit > Explode Complex Objects from the menu. The Explode
Complex Objects dialog box is displayed.

> xpl ode
The Explode Complex Objects dialog box appears.
Sel ect objects: P1
1 selected.
Sel ect objects: [Enter]
*** 1 selected. ***

Explode Complex Objects
Filter
.............
b Farts
™ Paolylines Cancel
[~ Hatches

[ Dimensions

All Types

This dialog box allows you to select all objects in the drawing,
then have only all parts (and/or polylines, etc) exploded.

2. Type Xplode at the command prompt. No dialog box is displayed.
> xpl ode
Sel ect objects: P1
1 selected.
Sel ect objects: [Enter]
*** 1 selected. ***

After selecting the object(s) to explode, press Enter and the parts (or polylines
or hatches or dimensions) are exploded. Y ou may now choose any of the
entities for editing.

Warning: If attributes are attached to the part, they are lost with the explosion.
The attribute data is converted to the attribute name, as atext entity.
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THE PART LIBRARY

|%I The Library command (Part > Part/Symbol Library) letsyou to
manage parts and drawing files, such as project drawings, template drawings,
and symbol files. A library isdefined by a.plb file. The drawing files are
assembled in the same folder (sub-directory) as the part library fileislocated.
By default, thisisin the \partlib folder but you can use any folder for storing
the part library.

Selecting a Part Library

The Library command displays the Set Current Part Library / Symbol
Library file dialog box. Select apart library (.plb) file.

Or enter the PartLib command, which prompts you for the name of a part
library at the command prompt. This command is meant for use with macros
and FLISP functions. Enter the name of a.plb file, such as:

> partlib
File nane: c:\felixcad\partlib\partlibdraw ng.plb

Once a part library has been chosen, the Library command continues to use
that same library. Use the SetLib (Part > Set Current Library) to change the
part library.
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Parts Library

The command displays the dialog box, with a preview image of each part in the
library. Thisletsyou visually select the part.

Pants Library

2 Close
[— — g
S & -_ [o] Open Open
Insett T Inset
Ly = [—]
= Scale Factor Scale Factor
NE— R E
Rotslion Anals Fotation Anale
Platter
¥ Explode P Esplode
—
i I|'=I|E
. (=
K Extended Ly |{Huick Made
| 2 = L E

The Part Library dialog box in Quick Mode (left) and Extended mode (right).

The dialog box has two display modes:

* Quick Mode: nine parts at atime are displayed by preview images, with the
selected part’s name at the bottom.

» Extended: three parts are displayed at atime, together with the parts
information.

Set Up and Management

The PLbSetup command (Parts> Part Library Setup) allows you to set up a
new part library, specify the user interface of the part library dialog box, and
modify the content of existing part libraries. The command displays the Part
Library Setup dialog box that:

» Selectsthe drawing filesto be included in alibrary.
» Setsthe preferences for part insertions.
* Setsthe parameters for the layout and options of the part library dialog box.
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The .plb files store the parameters for each part library. Note that the .plb file
stores only the parameters that define the library; it does not store the part or
drawing files. The Part Library Setup dialog box does all the work creating
the .plb file; you don’t need to know the structure or syntax of the part library
file.

= LA AR i~ Librany: Office.plb
. Dptions... |
Eiles Files Parameter  FotAngel ScaleFac
OFFICE13.FLx OFFICEDT FLx M 0.000 1.00
CFFICET4.FLA . | OFFICEDZ.FLX M 0.000 1.00
OFFICEO3FL N 0.000 1.00
OFFICEQ4 FLx [ 0.000 1.00
» | FFICE OB FLo A )i Modiy.. |
OFFICEDG.FLx N 0.000 1.00
OFFICEQ? FLx M 0.000 1.00 i
OFFICED2.FLX M 0.000 1.00
OFFICED.FL N 0.000 1.00 Preview
OFFICET0.FL M 0.000 1.00 jl
OFFICETT.FLX M 0.000 1.00
OFFICET2FLx N 0.000 1.00
OFFICET5.FLx M 0.000 1.00
< | OFFICETE.FLX M 0.000 1.00
OFFICET7.FL N 0.000 1.00
<< |
oK Cancel

Specifying the Drawing Files
The Part Library Setup dialog box allows you to select the .flx drawing files
for the library. You are limited to selecting drawing files from a single folder
(sub-directory). On the other hand, you can have more than one library filein a
folder.

Note the part library setup only allows addition or removal of .FLX file
formats. If you wish to create a part library from existing .DWG or .DXF files,
covert thefilesto .FLX format using the batch processing function of
FelixCAD (see BATPROC command).

To add drawingsto the library, highlight the filenamesin Files list, then click
to the > button to add them to the Library list. The >> buttons adds all filesto
thelibrary.

The < button removes selected files from Library list, while the << button
removes all part files.

When asinglefileis selected in either list box, the preview window displays an
image of the drawing.
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Options

The Options button displays the Part Library: Dialog L ayout Options dialog
box, which lets you select the user interface options displayed by the Part
Library dialog box.

Options Library
Title:
~Buttans ————————————————— ~ Sart Order ey
v Open [ i+ Mame
r
v Inzert Dats
Presiew List Style
[+ Explod
=R ™ Single Column
W'
Vs & Multi Column

[ Set"Explode" mode as default
[ &llows Drawing Info E diting

¥ Enable preview list stile switch

" Use detault drawing info tags Madify... |
ok I Cancel |

Title

The Title edit box requires you to provide a name for the part library dialog
box.

Buttons

The Buttons area lets you decide which buttons you want displayed by the Part
Library dialog box:

Open: displays the Open button, which allows you to open the drawing for
editing.

Insert: displaysthe Insert button, which allows you to insert the drawing as a
part.

Explode: displays the Explode checkbox, which allows you to explode the
block upon insertion.
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Info: displays the I nfor mation button, which allows you to view information
attached to the part.

Sort By

The Sort by area determines whether the Part Library dialog box sorts part
files alphabetically by name (used for part libraries) or by date (used for project
libraries).

Preview List Style

The Preview List Style area determines whether the Part Library dialog box
should starts up with the single column (Extended) or multi-column (Quick
M ode) format of displaying the part previews.

Other Options

The Set “ Explode” mode as default checkbox determines whether the
Explode checkbox is turned on as the default.

The Allow Drawing I nfo Editing check box determines whether you are
allowed to edit the drawing file information.

The Enable preview list style switch check box determines whether the Part
Library dialog box displays the Quick M ode and Extended buttons.

The Use default info tags check box determines whether the default
information tags (Project, Name, Drawing No., Draftsman, and Notes) or the
user-defined info tags are used when drawing information is displayed (see the
next item).
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Modify

The M odify button displaysthe Part Library: Drawing Info Tags dialog box.
It allows you specify custom tags for the information fields used by the part.
Here you can enter information like the manufacturer name, price, and so on.

Part Library: Drawing Info Tags

Tag1: IEompan_l,l
Tag 2:

ID raftsman

VEg |Drawing Mo

Tag 4 IDrawing MHame

Tag % |Project Title

Tagk: IProiect Mame

Tag 7: IF!evisiori

Ok I Cancel |

Y ou can change the rotation angle and scale factor of more than one part at a
time, asfollows:

Select one, more than one, or al filesinthe Library list.

Click the M odify button.

Click Insert parameter s activated to turn it on (check mark shows).
Change the value of the rotation angle and/or scale factor.

Click the Apply button.

SEFCINS -

The select parts now have the same rotation angle and scale factor.
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ATTRIBUTES

Y ou can attach attributes to parts. Attributes help create more meaningful
drawings. They aid in materials calculations, creating bills of material, and
other database-like functions.

Attributes are text objects that are joined to parts. The attribute text may be
constant or variable, visible or hidden, a single or multiple attributes.

An attribute consists three components:

Name: identifies the attribute. When a part contains more then one attribute,
the name helps you identify a specific attribute.

Request: the prompt text, which is displayed when the part isinserted. The
regquest reminds the user of the type of datathat should be entered.

Value: the default value of the attribute. The user can accept the value or type
in another value — except when the attribute has been defined as constant. The
value can be visible in the drawing, or invisible.

When an attribute is created, you must specify the following parameters (which
can be edited later):

* Insertion point.

» Font options, such as font name, height, angle, and reference paint.
* Visible or hidden.

» Constant or variable.

Y ou may create an attribute and place it in the drawing al by itself. In that
case, the attribute definition represents an isolated text object.

More commonly, attributes are linked to parts. In this case, you define the
attribute before defining the part. In most cases, you place the attribute near or
on the entities. When you select the entities that make up the part, you also
select the attribute(s).

Note that the order in which the attributes are picked will determine the order
in which they appear when inserting or modifying a part. Thisis useful in
creating drawing borders and other families of parts.
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Define Attribute

E The AttDef command (Parts > Define Attribute) creates a new attribute
definition. The command displays the dialog box:

Attribute Definition B
— dattribte
Mame:  |STANDARD
Request: I.-’-\NSI Standard;
Walue: I
i Insertion point
b !I:I 5 |I:| z |I:| V| Interactive
— Optionz Reference Paint
Height: IEI.EI2 COUL CUuC CUUR
C ML CCC CCR
Angle: !IJ
& BL C/BC (ER
Fant  |STANDARD =]||[CiuL Chue CUUR
1 Align 0 Fi " Center
— Flags
™ lrwisible [ | Constant I Preselect

Cancel |

Attribute

Name

Provide a name for the attribute. Use as descriptive a name as possible. The
name can be as long as 31 characters, and may include special characters
(underline) and $ (dollar). In the dialog box above, the name of the attribute is
“STANDARD”.

Request

Type the text of a prompt, which is displayed when the part isinserted. The
request reminds the user of the type of data that should be entered. (The request
is not displayed when the attribute is defined as a constant attribute.) In the
dialog box above, the request is“ANS| Standard:”.
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Value

Enter the default value of the attribute. The value can be up to 256 character
long, including blanks and special characters. The user can accept the value or
type in another value — except when the attribute has been defined as constant.
The valueis not displayed when the attribute is defined as an invisible attribute.

Insertion Point

The insertion point may be defined in either of two ways. One method isto
type the coordinate valuesin the X, Y, and Z boxes. The attribute will be
inserted at that X, Y, Z coordinate.

The second method isto click the Inter active checkbox to turn it on. Thislets
you define the insertion point viathe cursor, after you click the OK button. The
advantage to the interactive definition is that Dragmode is active, offering you
apreview of the insertion.

Options
The text options define the height, rotation angle, and the font (text style) of the
attribute text.

Height

The height of the text is specified by the Height field. Type the text height in
drawing units (not in text points) or type 0 (zero) to specify the text height
later, after you click the OK button.

Angle

The Angle field specifies the angle of the attribute text. For an counter-
clockwise rotation enter a positive value, for a clockwise rotation enter a
negative value, between 0 and 360 degrees.

Font

The Font list box lets you select atext style for the attribute text. The style
must be previously defined by the Font command.

264



Chapter 8 Parts, Attributes, Externally Referenced Drawings, and Groups

Reference Point

The Reference Point area determines the position and alignment of the
attribute text in relation to the insertion point. For example, if the reference
point is TL (top left corner of the text), then the attribute text will run from the
insertion point to the right, and hanging down from the insertion point.

There are twelve reference points available. The characters represent the
initials of the position on the text object. BL, for example, represents Baseline
Left; UR represents Upper Right. Centered positions are available, as well.

Alignment
Align
When the Align option is active, the Insertion Point, Height, Angle, and
Reference Point options are grayed out. That’s because the Align option will
prompt you to pick two points on the drawing; the attribute text is placed
between the two points. The first point is interpreted as the insertion point; the

second point sets the angle and the scale factor, which determines the text
height.

Fit
The Fit option also places the attribute test between two points, like the Align
option. The sole difference is that the Height field remains available. Upon

insertion, the text height remains fixed, but the text string is expanded or
compressed as required to fit.

Center

The Center option centers the attribute text, vertically and horizontally. Text
height and rotation angle may be specified as usual.

Flags
Invisible

When Invisibleis on, the attribute text is not displayed in the drawing. Thisis
useful, since attribute text tends to clutter the drawing. Y ou can change the
visibility later with the DrawM ode command.
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Constant

When Constant is on, the attribute' s value cannot be changed. When off, the
user is prompted by the Request. Y ou can change the value later with the
AttXEdit command.

Preselect

The Preselect option causes the attribute to accept its default value,
automatically. When Preselect is active, you are not prompted for an attribute
value (like with the Constant option), but you can still edit the value later with
the AttValue command.

Note: To create more than one attribute for a part, smply repeat these steps
until all attributes are inserted in the drawing near each other.

Working with Attributes

Once the attribute is defined, you include it with a part. Then, when the part is
inserted in the drawing, you need to provide values for the attributes.

Including Attributes with Parts

To save a part with attributes, follow the instructions earlier in this chapter for
creating parts. Here are the steps you need to go through:

1. Draw the entities that will go to make the part.

2. Define the attribute(s) with the AttDef command. Insert the attribute(s)
near the entities.

3. Start the PartDef command and define the part.
4. When prompted, select the attributes and the entities making up the part.
The part, including the selected attributes, is now saved in the drawing.

A part with attributes can also be saved externally. Follow the same procedure
with the PartExp command.

Inserting Parts with Attributes

When you insert a part that includes attributes, the procedure is the same as for
parts without attributes. The Insert command has just one added step: type the
value of the attribute. (This step only occurs when the attribute does not have
the constant definition.) |
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Press Enter to accept the default values, or type another value. If the part
contains several variable attributes, you are prompted to keep providing values
for all attributes. Finally, the part is inserted in the specified position.

Editing Attributes
There are two ways to edit attributes inserted in the drawing. Y ou may edit:
» Thevalues of the attributes to change the text; use the AttXEdit command.

» The properties of the attributes, such as their visibility or their name; use the
AttEdit command.

Edit Part Attributes

% If only the value(s) of the attribute are to be changed (whether constant or
variable), use the AttXEdit command (Part > Edit Part Attributes).

> attxedit
Sel ect part: [pick]

The following dialog box appears:

o il Bt W mline s

PEATM

e | s
] A T
et B

200-12F00EA

w | I:nncdl

The top line displays the name of the attribute.

The Name Valuelist displays the request wording under Name, and the
current value under Value.
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Select the attribute value to change. Edit the value in the text entry box at the
bottom of the dialog box. Make your changes and click OK.
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Modify Attributes

|§I To edit all properties of an attribute (with the exception of constant
values), use the AttEdit command (Parts > M odify Attributes).

> attedit
Sel ect part: [pick]

Select only one part. If the part does not contain attributes, you are prompted to
select another part. After the correct part is selected, the dialog box appears:

Edit Attributes Single ]|
AftributD

Malue: [1.27.0014

— Inzertion paint
¥ |sesoa v [amatz [o.oooo

= [rteractive

r— Text Optiong

Height: !D.2DDD Font: ISTﬁNDAHD 'I
Angle: IEI

<<<| Layer | LCalar | >>>|

cucs_|

The editing process is identical to the procedure for creating an attribute with

the AttDef command, except that the attribute name is displayed (at the top of
the dialog box) and cannot be changed. The following buttons are new to this

dialog box:

When a part contains more than one attribute, the dialog box displays only one
at atime. The << and >> display the previous and next attributes.

The Layer and Color buttons alow you to change the layer that the attribute
resides on, and the color of the attribute text.
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Attribute Utilities

FelixCAD offers several commands for modifying the text of attributes. . These
utilities are found in the M odify Attribute Text submenu on the Parts menu.

Edit Attribute Text Value

The AttValue command (Parts > Modify Attribute Text > Edit Attribute
Text Value) allowsyou to select a single attribute of a part and change its
value at the command line. This command is useful for macros and FLISP

routines.

> ATTVALUE
Sel ect attribute of part: Pl
New val ue for attribute <47>. 48

Move Attribute Text
The AttM ove command (Parts > Modify Attribute Text > Move Attribute
Text) alows you to change the position of the text.

> ATTMOVE
Select attribute of part: Pl
Target point: P2

Rotate Attribute Text

The AtTRot command (Parts > Modify Attribute Text > Rotate Attribute
Text) alowsyou to select asingle attribute and change the rotation angle of the

text:

> ATTROT
Sel ect attribute of part: Pl
New angl e <0>: 90

270



Chapter 8 Parts, Attributes, Externally Referenced Drawings, and Groups

Attributes Display Modes

The DrawM ode command (Draw > Drawing M odes) changes the display of
attributes, to make them all visible (even if defined invisible) or make them al
invisible. Notice the Attribute Display M ode section of the dialog box:

Visibility and Display Modes for Drawing Entities

— Paint Representation

H
©
D

Linetype
’78 cale Factor ID- 5 ‘

¥ Fill Solid Entities ‘

BED
IEHH

(=[]

]
©
O

Attribute Display Mode
r ] r <] g
- o= O
" Allinvisible
" Digplay all — Paint Size
e e e  Absolute Size
" Digplay as dafined & Relative to Screen
" Display al
Sizein
Arc Segments
P t |5
(Segments (B1024) 15 S
oo |

The following settings are available:

Display as defined: All attributes are displayed according to their definition —
attributes defined asinvisible are not displayed.

All invisible: al attributes are made invisible.
Display all: all attributes are made visible, even if defined asinvisible.

Select the display option by clicking the radio button.
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EXTERNALLY REFERENCED DRAWINGS

FelixCAD’s externally referenced drawing (or “xref” for short) feature lets you
see other drawings in the current drawing. The xref drawing can be viewed but
cannot be edited. Xrefs are useful for:

» Creating an assembly drawing from different files.

* Inserting detail drawings.

» Display a standard title block drawing.

» Temporarily reference another drawing in the current drawing.

Often, the biggest benefit of using externally referenced drawingsiswithin a
project. A workgroup creates several drawings and shares details over a
network. For example, others can reference the electrical drafter’s drawings.

Another advantage of xrefsisthat the external drawing is linked to the current
drawing, which is more efficient than inserting an entire drawing. In severa
situations, the use of externally referenced drawings is more convenient than
inserting external partsinto the drawing.

Understanding Dependent Symbols

When an xref is attached to the current drawing, its symbol tables are loaded
into the current drawing: layers, linetypes, text styles, dimension styles, and
block definitions. However, the xref symbols are kept separate via the
following naming scheme:

Logi cal _Xref_Nane | Dependent _Synbol _Name

Notice the vertical bar separating the xref drawing name and the symbol name.
Here are some examples of layer names, assuming the xref drawing’ snameis
Shaft.FlIx:

SHAFT| CONSTRUCTI ON

SHAFT| DETAI LS
SHAFT| DI MENSI ON

The name prefix makes it easy to distinguish the dependent layers from the
layers originally defined in the current drawing.

When the symbol tables derive from an xref drawing, they are called dependent
because they depend on the existence of drawing other than the current
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drawing. Other dependent symbol table entries, like linetypes and blocks, carry
the same naming convention.

Y ou cannot redefine nor rename dependent symbols. Dependent blocks cannot
be inserted; a dependent layer cannot be made the current layer.

But the dependent symbol conventions allow you to control the visibility, the
colors, and the linetypes of externally referenced drawings. The Layer dialog
box displays the names of the dependent layers and you can apply the On/Off,
Thaw/Freeze, Linetype, and Color options to them.

Note: To keep the visibility and displayed settings over subsequent sessions,
make sure to set the system variable VisRetain to 1 (short for “retain
visibility”). By default, VisRetain is set to avalue of 0, which means that
visibility and display changes made to the dependent layers are not maintained
when you leave the current drawing.

XLink Command

The XLink command allows you to link one or more external drawings to the
current drawing. A linked (or xref) drawing is treated very similar to a part
(block) but there is afundamental difference: an xref does not become a
permanent part of the current drawing.

The XLink command (Parts > Exter nal Refer ences) displays the dialog box.
Initially, the list box is empty. Click the Attach button to select another drawing
fileto attach. Y ou may select .flx, .dwg, and .dxf files.

Once one or more drawings are attached, the dialog box displays the following
information:

* Thelogical name assigned to the xref. The logical name isaway of
identifying drawings that have a filename longer than 31 characters
(Windows allows filenames up to 255 characters long).

* Thedrive, path, filename, and extension of the referenced drawing.
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Attach

The Attach option allows you to insert an external drawing as an xref to the
current drawing. It displays this dialog box:
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Reference File and Logical Name

Type the name of the drawing in the File Namefield, or click the ... button to
select the drawing from afile dialog box.

Y ou must type alogical name in the Xref Name field. This can be the same as
the filename, if it is eight or fewer characters. The logical name must be short
sinceit is used at the prefix for the names of dependant symbol names (layer
names, linetypes, etc.).

Options

The other options of the dialog box let you specify preferences for the insertion
and are identical to those found in the dialog box of the I nsert command:
insertion point, scale factor, and rotation angle, as described earlier in this
chapter.

Click OK and the drawing attached. If any of the I nter active check boxes are
on, you will be prompted for the insertion point, scale factor, and/or rotation
angle.

Reload

The Reload button updates an externally referenced drawing during a current
drawing session. The reload reflects any modifications made to the external
file.

Note: When you attach an xref, it isdisplayed in its current state. When
working on a project in aworkgroup over a network, it may be necessary to
update one or more external references from time to time. That’ s because
another person may be editing the drawing at the same time you are using it as
an xref. After this person saves their work, you need to reload the xref to ensure
that you are seeing the latest version just saved.

To reload an xref, select the drawing from the list box and click the Reload
button.
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Path

Bind

Sometimes an externally referenced drawing is moved to another folder (sub-
directory) or is renamed. The Path button allows you to re-establish the link to
the referenced drawing, to reload a renamed referenced file, or to replace an
referenced drawing by another file.

To edit or relocate the path to a previously linked reference drawing, select the
external reference to be relocated from the list box and click the Path button.

From now on, the link to the referenced file will be maintained as specified and
the data of the referenced file will be updated from that source.

In some situations it may be useful to make the externally referenced drawing a
permanent part of your drawing. For example, you need to send the drawing to
the client, or the drawing has been finalized and is going to be archived.
Binding the referenced drawing to the current drawing has the advantage that
there is no need to gather an assembly of drawings within an archive or mail.

The Bind button inserts an externally referenced drawing into the current
drawing. Once you bind an xref, the link is broken; you no longer see any
modifications made in the original referenced file.

Bind also incorporates the layers, linetype definitions, text styles, and
dimension styles into the current drawing. Recall that an xref used the vertical
bar ( |) to separate the logical name from the symbol name. With binding, the
vertical bar is replaced by three characters, $n$, where nis a number that
increments from 0. For example, the layer name HOUSE|[BASEMENT changes
to HOUSE$O$BASEMENT. The n can range from 0 to 9 as required.

To bind one or more external references to the current drawing, select an xref
drawing in the list box click the Bind button.
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Detach

Open

Insert

When you no longer need an xref drawing, click the Detach button. This also
removes all dependent layer, linetype, and block references as well.

2 e pos mmnn teuch e cstenaty esseeced gt

= |

Note: Although you can erase an externally referenced drawing with the Delete
command, we recommended you use the Detach, since this also removes the
block definition from the drawing database.

FelixCAD’s Multiple Document Interface allows you to display up to four
drawings at atime. The XLink’s command’'s Open button allows you to
simultaneously open an externally referenced drawing for editing. This allows
you to modify the xref, for example, if you have detected discrepancies that
need to be fixed.

To open areferenced drawing in another drawing window (viewport), select the
external reference you want to open from the list box and click to the Open
button.

Once you have modified an xref, save the drawing and close it. To display the
revised external reference in the master drawing, use the XLink command with
the Reload option.

The Insert button allows you to insert a copy of the xref into the current
drawing like a part (block). Y ou define the insertion point, the scale factor, and
the rotation angle.

TheInsert option can serve to reinsert an external reference that has been
deleted accidentally.
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XInsert Command

The XInsert command combines the XLink command with the Attach option
in asingle step. The command is provided for convenience of alowing you to
attach an external drawing directly to the current drawing.

On  Unl Tha PORSCHE | BZCARDE
fin Unl Tha PORSCHE | B2CARBE
On  Unl Tha PORSCHE | B2CARDE
in Um d Iha  FORNEHE | BRGAHBE
On  Unl Tha PORSCHE | B2CARDE
On  Unl Tha PORSCHE|TIRE-TY
On  Unl Tha PORSCHE | B2CARDE
On  Unl Tha PORSCHE | B2CARDE
On  Unl Tha PORSCHE | B2CARBE =]

[ o ]  _ comcd |

GROUPING ENTITIES

Drawing entities can be combined into groups. Groups allows you to
manipulate al entities within the group in a single operation, such as with the
Move, Rotate, Mirror, and Scale command. Y ou can think of groups as being
anamed selection set.

Single entities of agroup may still be edited individually, for example to stretch
one entity. Entities may be removed or added to a group at any time. An object
may be a member of more than one group. Groups may be contained in other
groups. Group definitions are stored in a distinct table of the drawing database.
Groups are maintained in this fashion from one drawing session to the next.

Parts and Groups

A part (block) has its own insertion point; a group has none. A part can occur
many times within the drawing; thereis just one occurrence of the group. If a
block isredefined, all of itsinstances are updated; groups cannot be treated like
that.

Like parts, groups can be copied, although you should use the I nsert command
with parts. A group copied from another group is a separate collection of
entities. Parts and groups each have a unique name.

278



Chapter 8 Parts, Attributes, Externally Referenced Drawings, and Groups

Note: If an entity (which is member of agroup) isincluded in a part, the entity
is deleted from the drawing and removed from the group at the time that the
part is defined.

GROUP COMMAND

To group entities, or to manage and manipulate groups, use the Group
command. The command has the following options:

| Create | Explode | Rename | Add | Remove |Se|ectab|e| List |

Create

To create agroup, first determine a unique name. The nameis required for
identifying the group later. To define a new group, follow these steps:

1. Start the Group and select the Create option.

2. Specify aunigue group name to a maximum of 31 characters.

3. If you want, type a description of the group, to a maximum of 64 characters.
4. Decide whether the group should be selectable or not; the default is Yes.

5. Select the drawing objects that should belong to the group.

To create agroup at the command prompt:

> group
Sel ect option (Create, Explode, Renane, Add, Renove,
Sel ectable, List): Create

Group nane: w ndows

Description: Al wi ndows in the house floor plan
Shoul d the group be selectable (Yes/No) ? vy

Sel ect objects: ¢

First corner: P1

O her corner: P2

18 sel ected.

Sel ect objects: [Enter]

*** 18 selected. ***

Exploding Groups
Group definitions are removed by the Explode option of the Group command.
When a group is dissolved, the entry in the group table is deleted in the drawing
database. The original drawing entities will return to their previous state within
the drawing.
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To explode a group, start the Group command with the Explode option. At the
“Group name:” prompt, type the name of the group to be exploded.

Note: A single entity may belong to multiple groups, and groups may be parts
of other groups. In these two cases, the Explode option does not allow you to
pick an entity within those groups.

This Explode option is not the same as the Explode command used with parts
and hatching.

Renaming Groups

The name of agroup may be changed by the Group command’s Rename
option. Thisis often used when anonymous groups (which have nameslike *Al
and *A2) are created by the Copy commands exist. FelixCAD automatically
gives anonymous names to groups created by commands such as Copy,

Mirror, and Array.

To rename a group, start the Group command with the Rename option. At the
“Current group name:” prompt, type the name of the group, such as*AQ0. At the
“New group name:” prompt, enter anew name for the group, such as
HouseWindows.

Add and Remove Entities

Two options of the Group command allow you to add and remove entities from
agroup. After agroup name is specified, entities belonging to the group are
highlighted.

» To add entities to an existing group, pick the entities that are to be added
(they are not highlighted).

» Toremove entities from an existing group, pick the highlighted entities that
areto be removed

Note: If all entities are deleted from a group, the group continues to exist as
long asit has aname.

Selectable

When agroup is set as selectable that means the group is active and will be
treated as a group by editing commands.
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Setting a group as unsel ectable means you are turning off the group definition
temporarily so you can apply editing commands to individual entities. Y ou
switch between selectable and unselectable at any time.

This option is useful when an entity isin multiple groups and selecting the
entity would make it difficult to pick the correct group to work with.

Working with Groups

Editing commands treat al entitiesin a group as a single object. Commands
like Move, Rotate, and Copy act on the entire group. When you select asingle
object at the “Select objects.” prompt, you select all group entities.

When you are prompted to select multiple objects, you may choose the Group
object selection option from the option bar, and enter a group name. This
selects all of the entities belonging to the group. Groups, therefore, can be
treated as named selection sets.

Other modify commands (such as Offset, Lengthen, Inter sect, and Trim)
request a single entity. Anytime you are prompted to select a single entity, the
group does not matter. These commands modify the geometry of single entity,
even though the entity belongs to a group. The modified entity remains a
member of the group.
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The following table summarizes the editing commands and describes how
entities that are members of a group will be processed when using each
command.

Command Comments

DELETE Selecting a single entity selects all entities of the group,
unless you use the Single object selection mode.
When a single entity of a group is deleted, the entity is
removed from the group definition.

MOVE Selecting a single entity selects all entities of the group,

ROTATE unless you use the Single object selection mode.

SCALE

FLIP

MIRROR Selecting a single entity selects all entities of the group,

COPY unless you use the Single object selection mode.

ARRAY FelixCAD gives anonymous names to copied groups, such as
*Al and *A2.

STRETCH Entities belonging to a group selected with the Crossing or
Cpolygon object selection modes are stretched.

TRIM The prompt to “Select cutting edges” or “Boundary edges”

EXPAND includes all entities of a group, unless you use the Single
object selection mode.

OFFSET These commands always prompt you to select a single entity

FILLET to be modified. The group is ignored. Single entities altered by

CHAMFER these commands remain in the group.

LENGTHEN If new entities originate from these commands, they are not

INTERSECT included in the group.

DELPARTIAL When an entity (line, circle, arc or 2D polyline) is broken into

REJOIN two or more entities by partial deletion, only one of the entities
remains in the group.
When an entity is rejoined, the newly created entity is no
longer member of a group, even if one or more of the pieces
were part of a group.

PARTDEF Selecting a single entity selects all entities of the group,

HATCH unless you use the Single object selection mode.

HATCHEDIT . . .
This also applies to the HatchEdit command, when the user
is prompted to “Select additional objects:” to be included to
the set of entities for associative hatch editing.

TEXTEDIT The text entity retains its association with its group after the
TextEdit command modifies the text.
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Dimensi

oning

This chapter describes how to create dimensions with FelixCAD. Dimensioning
isacrucial element of most technical drawings, so much so that without an
exact and standardized method of dimensioning, adrawing may loseits
practical value.

For this reason, FelixCAD’s dimensioning commands enable fast, easy, precise,
and standardized method of dimensioning.
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Associative Dimensioning

Associative dimensioning means that when you change the size of any object,
the associated dimension automatically updates itself. Associative
dimensioning causes any dimensioning to be recalculated, and the new
dimension displayed, as soon as an object has been modified.

For associative dimensioning to work, it relies on the position and placement of
measurement points.

Measurement Points

The basis of associative dimensioning in FelixCAD is the definition and
insertion of measurement points (known as defpointsin other CAD software).
To draw adimension, FelixCAD registers the coordinates of these
measurement points and cal culates the corresponding distance or angle between
the points. Using conversion variables, the measurement is scaled to represent a
dimensional value, which isthen inserted in to the drawing.

FelixCAD automatically places measurement points when you place a
dimension into the drawing. The small dots are placed at the end of the
dimension’s extension line (see figure below). Measurement points are placed
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on layer “DEFPOINTS’. (FelixCAD automatically creates this layer the first
time you use a dimension command.)

Associative Dimension

AN
’¢ 1.29 +‘
<

Measurement
Points

When you change an object (such as stretch it), make sure you include the ends
of the dimension.

DIMENSION ELEMENTS

A dimension commonly consists of the following elements:

| Dimension Text | [ Arrowhead
‘—— 3.500
| Measurement Point /

1. Dimensioning Text
The dimension text is usually (but not always) the distance being measured.

2. Dimension Linewith Arrowheads

Dimension lines connect the points of measurement, or the extension linesto
those points of measurement. Typically, the dimension text is placed in or near
the dimension line.

Dimension lines usually end with arrowheads. These arrowheads can be
replaced with an obligue or any other symbol acceptable to the drawing.

3. Extension Lines
Extension lines extend the point of measurement to the dimensioning lines.
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For diameter or circumference dimensioning, extension lines start at the
dimension value and point to the outer edge of the object.

Alternative Measurement Units

Alternative units of measurement can be displayed with the dimensioning text.
This allows the dimension to show two different units of measurement. A
common exampleisto show both metric and imperial values.

Tolerances and Fit

Tolerances and fit entries can be represented, a requirement in mechanical
drafting. Appropriate values can be shown in the drawing, alongside the
dimensioning text.

Types of Dimensioning

There are several types of dimension that you can use. Typicaly, the type of
dimensioning is dictated by its position in the drawing. FelixCAD has
accommodated nearly all positionsimaginable.

Linear Dimensions

Linear dimensioning shows horizontal, vertical, and rotated distances.
Horizontal and vertical dimensions are the most common in drawings; rotated
dimensions are used to measure the “true” length of a sloped or angled object.

Coordinate Dimensions

Coordinate dimensions represents a distance between a specific point and its
origin in the coordinate system. The measurement can be made on either the X
or Y axis. It is often used in surveying and machining drawings.

Diameter and Radius Dimensions, and Center Mark

Diameter dimensions are used to measure the diameter of circular objects, such
as holes and arcs. Radius (or radial) dimensions measure the radius of circular
objects. The center dimension places several different types of center mark at
the center of acircular object.

Angle

Angle dimensions measure the angle between two objects, or the angle inside a
single object.

Baseline and Continuous Dimensions

Baseline dimensions continues a line are dimension; additional dimensions use
the same starting point as the first dimension.
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Continuous dimensions create a chain of dimensions. All dimensionsin the
“chain” arein one row, the first dimension in the row dictating the direction in
which the chain will be organized (horizontal, vertical, aligned or rotated.)

DEFINING DIMENSIONS

Y ou can start dimensioning with FelixCAD in your very first drawing. If your
drafting discipline, however, has specific dimension standards, you set them
with the Dimension Type dialog box. This dialog box lets you create a named
dimension style, which stores al of your dimensioning preferences.

The DimType command (Dim > DimensionType) displays the Dimension
Type dialog box. To create a new dimension style, simply type the name (such
as ArchProj) in the Type Name text entry box. Then, make changes to the
dimension parameters by click the buttons, such as General Settingsand Line
and Arrows.

Dimension

]|
"Type Narne oK. |
=

[-UNNAMED =

Cancel

— Static
General Settings |

% Linear ¢ Radial © Angle

Lines and Aurows |

i Tolerance and Alternative

Dimenzion Text | ’-:nilzlgb‘

LColor |

The buttons open additional dialog boxes, in which dimensioning parameters
are defined.
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General Settings
The General Settings button displays the General Settings dialog box.

Scale

The Scale enlarges or reduces the size of all dimensioning elements (apart from
the dimension value itself). It allows the dimensions to be scaled to suit the

scale of the drawing.
General Settings E3 I
— Scale i Dim layer
|1 I [oi =]
~ Linear factor— — ZEI0 SUPPression
Iv 0.0
I1 "0 |l
I i v Inch
— Precizion
0.0000 ¥ Drag mods

v Azsociative

Q. Cancel |

K

Linear factor

The Linear factor converts the measured drawing units into a dimension
figure. The default value is 1. Use this to convert metric to imperial.

Precision

The Precision defines the number of decimal places to displayed. See
“Precision and Units Settings’.

Dim Layer
Dim Layer specifiesthe layer on which the dimensioning values are stored.
Select the default layer, “DIM”, or enter a new layer name. A check mark
indicates the layer name will be used automatically for dimensions.
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Zero Suppression
The Zero Suppression area specifies whether or not zeroes are displayed
before or after decimal points, and whether zero feet and zero inches are
displayed.

Drag Mode

The Drag M ode check box determines whether the dimension is ghosted when
you drag it into place.

Associative

The Associative checkbox determines whether dimensions are placed as
associative or non-associative dimensions.

Lines and Arrows

The Linesand Arrows button displays the Lines and Arrows dialog box,
which controls lines and the nature of the arrowheads.

Lines and Armows I
— Line: — ATOWE
r— Extension lines
. . o Ao " Circle
Distance Extenzion
{00625 {018 " Slash  User
Blocks
I~ 1 invisible [ 2 invisible oS
Size 01g
— Dimengion lines
. sEeekrame———
Increment Extenzion
||j_38 i ©) Same blasks

o 5 te ol Eek
[ Interior lines 2R3 Lo

[ Alwaps interior ines

— Center mark and lines

In_ns " Lines

Cancel |

Lines

The Lines area determines the characteristics of the extension and dimension
lines.

Extension Lines
The Extension L ines section defines the nature of extension lines.
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Distance determines space between the object and the point at which the
extension lines begin. A value of 0 means the lines start directly on the object
itself.

Extension dictates how far the extension lines should extend past the
dimensioning line.

The Invisible check boxes are used to suppress either the first and/or the
second extension line.

Dimension Lines

The Dimension Lines area defines the spacing and character of the dimension
lines.

I ncrement sets the spacing between successive dimensioning lines that use the
same extension lines.

Extension allows you to enter the distance that the extension lines should run
past the dimensioning lines. (This value is meant for use with the Slash option
of the arrow type.)

Thelnterior Linesand Always Interior Lines check boxes specify whether
the dimensioning line is allowed to extend past the extension lines.

Center Mark and Lines

The Center Mark and Lines area determines the size of the cross mark, which
indicates the center point of a curve. When zero, no center mark is drawn.

The Lines check box determines whether extension strokes are added to the
center mark.

Arrows
The Arrows area specifies the type of arrowhead to be used.

Blocks

The Size item determines the length of the arrow. The default length is 0.18
inches.

Block Name is active when the arrow style selected is User. Separ ate Blocks
alows the use of different arrow blocks for each end of the dimension line.
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Tolerance and Alternative

The Tolerance and Alter native button displays the Tolerance and
Alternative dialog box.

Tolerance und Alternative
— Tolerance
[ Wariance [ Limits

— Positive tolerance

— Altemative mode

[ on / off

= AltErratie e

e Skring
I |

— Megative tolerance

|25_4|j FaEtar
I2 [Wecimals

e String = Al termative stita

I | |

Cancel |

Tolerance

The Tolerance section specifies the tolerance (maximum and minimum values)
to be displayed with the dimension text. Values for the positive or negative
tolerance are entered in Values. The String fields allow you to type in aline of
text that is displayed with the tolerance.

Alternative Mode

The Alternative M ode section control second, alternative dimensioning. When
on, thismode allows dual dimensioning of metric and imperia values.

The Factor field contains the conversion factor between the two units of
measurement, such as 25.4 for metric conversion.

The Decimals field specifies the number of decimal places to be displayed by
the alternative dimensions.

Alternative string should contain a description or title of the second unit of
measurement.
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DIMENSION TEXT

The Dimension Text button displays the Dimension Text dialog box. This
dialog box determine the position and look (size, style, spacing) of the
dimension text.

Dimension Text l
— Test position ———————————— — D test style
[ Test ahways insids IB"r’_TST"r'LE j
[ Text outside, lines inside — Drirn bet
i Text always horizontal Size Factor
V¥ inside ¥ outside ID'18 I1
—Wertical kext pogition DS e (EEL (=
= ID.EIEI | Fere
S Prefix <> Suffix
[ relative ||j |

Cancel |

Text Position

The Text Position areais used when you want to force dimension text to a
specific location.

Text Always Horizontal

The Text Always Horizontal options forces dimension text to aways be
horizontal, no matter the angle of the dimension line.

Vertical Text Position

The Vertical Text Position options determine the vertical location of the
dimension text with respect to the dimension line.

Dim Text Style

The Dim Text Style option select atext style for the dimension text. The text
style must be aready defined by the Font command.
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Dim Text

These fields define the size of the dimension text and the distance separating
text lines. The Prefix <> Suffix field enables you to type in a character string
that appears before or after the dimensioning text.

Note: The < > metacharacter is a placeholder for the dimension text cal culated
by FelixCAD. For example, assuming the dimension is 12, Appr ox. <> ft.
entered in thisfield produce the following dimension text:

Approx. 12 ft.

Colors

The Color s button displays the Color s dialog box. It allows you to assign
colorsto:

* Dimensioning lines.
» Extensionlines.

« Dimension text, including the value, alternative dimensions, tolerances,
l[imit values, and unit of measurement.

Clicking the Color button displays the standard Color s dialog box. Y ou may
choose any of the 255 colors, aswell asBYLAYER and BYBLOCK.

Colors

Dimension Lines

EYBLOCK Ll

Extension Lines

BYBLOCK Ot

Dimension Text

EYBLOCK Ll

Cancel |
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CREATING DIMENSIONS

To create dimensions in your drawing, you can select dimension commands
from:

*  The Dim menu.

* The Dimensioning palette (toolbox).

« Detail > Dimensions and the Create Dimensions palette.
» Typing Dim-related commands, as listed below.

Dim Command Veaning

Horizontal
DimA3p Angle 3 point Vertical
DimA4p Angle 4 point Aligred
- - - - - Rotated
DimAli Aligned dimension
: ) Cantinuing
DimBas Baseline )
. - Bazeline
dimensioning .
Senal
DimCent Center mark
Diiameter
DimCon Continuous Fradius
dimensioning -
DimDia Diameter dimension Angular 3 Paints
DimHor Horizontal Angular 4 Points
dimension _
Ordinate
DimLin Linear dimension
(Combination Update Dimension
between DimHor kodify Dimension Text *
and DimVer) Modify Orientation
DimOrd XorY <_:oordinate Dimension Tupe...
dimension
. i 3 ) Palette Dimenzion
DimRad Radius dimension
DimRot Rotated dimension
DimSer Serial dimensioning
DimVer Vertical dimension
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Horizontal Dimensioning

Horizontal dimensioning isaform of linear dimensioning that measures the
distance between two points parallel to the X-axis.

> DI VHOR

First Point: P1

Second Point: P2

Di nension |ine positioning: P3
Di nensi on text <2.50>: [Enter]

O

28.0000 ———*

|-=e-10.0000 -

Once you have picked the two points of measurement, FelixCAD asks you to
pick a position for the dimensioning line.

The distance between the two pointsis measured along the X-axis and
displayed.

Pressthe Enter key to verify the calculated value and insert the dimension into
the drawing.

(As an aternative, you may dimension a selected object by choosing the Select
option. Y ou may dimension lines, polylines, circles, and arcs with the Select
option. Pick the object with the cursor. The start and end points -- or the
diameter -- of the object are dimensioned automatically.)

> DI VHOR

First Point: SELECT

Select line, polyline, circle, arc: P1
Di nension |ine positioning: P2

Di mensi on text <2.5000>; [Enter]
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Vertical Dimensioning

Vertical dimensioning isaform of linear dimensioning that measures the
distance between two points parallel to the Y-axis.

> DI WER

1. Point: P1

2. Point: P2

Di mension |ine positioning: P3
Di mensi on text <2.50>: [Enter]

o @0

Once you have picked the two points of measurement, FelixCAD asks you to
pick a position for the dimensioning line.

The distance between the two points is measured along the Y -axis and
displayed.

Pressthe Enter key to verify the calculated value and insert the dimension into
the drawing.

(Asan alternative, you may dimension a selected object by choosing the Select
option. Y ou may dimension lines, polylines, circles, and arcs with the Select
option. Pick the object with the cursor. The start and end points -- or the
diameter -- of the object are dimensioned automatically.)

> DI WER

1st Point: SELECT

select line, polyline, circle, arc: P1
Di mension |ine positioning: P2

Di mensi on text <2.50>: [Enter]
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Linear Dimensioning

The DIMLIN command creates horizontal or vertical dimensioning based on
the position of the dimension line. This command is a combination of both the
horizontal and vertical orthogonal modes.

> DIM.IN

First Point: P1

Second Point: P2

Di nension |ine positioning: P3
Di nensi on text <2.50>: [Enter]

Sample: Pick two points of measurement. FelixCAD asks you to pick a position
for the dimensioning line. FelixCAD displays a preview of the dimension,
based on the location of the dimensioning line.

The distance between the two pointsis measured along the X-axis for
horizontal and Y -axis for vertical dimensioning and displayed. Press the Enter
key to verify the calculated value and insert the dimension into the drawing.

(As an dternative, you may dimension a selected object by choosing the Select
option. Y ou may dimension lines, polylines, circles, and arcs with the Select
option. Pick the object with the cursor. The start and end points -- or the
diameter -- of the object are dimensioned automatically.)

> DI MLIN

Fi rst Point: SELECT

Select line, polyline, circle, arc: P1
Di mensi on |ine positioning: P2

Di nensi on text <2.5000>: [Enter]
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Aligned Dimensioning

Aligned dimensioning measures the absol ute distance between two points,
regardless of the relative position of the axes. This makes it possible to
determine the true length of lines and edges that are not precisely horizontal or
vertical.

> DI MALI

1st Point: P1

2nd Point: P2

Di nension |ine positioning: P3

Di mensi on text <2.50>: [Enter]

21.6000 Q

Once you have picked the two points of measurement, FelixCAD asks you to
pick a position for the dimensioning line.

The distance between the two points is measured along the two points and
displayed.

Pressthe Enter key to verify the calculated value and insert the dimension into
the drawing.

(Asan alternative, you may dimension a selected object by choosing the Select
option. Y ou may dimension lines, polylines, circles, and arcs with the Select
option. Pick the object with the cursor. The start and end points -- or the
diameter -- of the object are dimensioned automatically.)

> DI MALI

1st Point: SELECT

select line, polyline, circle, arc: P1

Di mension |ine positioning: P2

Di nensi on text <2.5000>: [Enter]
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Rotated Dimensioning

Rotated dimensioning is another type of linear dimensioning that measures the
distance between two points at a user-defined angle. This procedureis
equivalent to looking at an object from a specific angle and establishing the
visible length from a different viewpaint.

When dimensioning the distance between two points at an angle, the distance
calculated for the rotated dimension will always be smaller than the absolute
dimension measurement. There is one exception: this method always measures
the exact diameter of acircle. Only the position of the extension linesis
affected when using rotated dimensioning.

> DI MROT

Angl e of rotation <0>: 60

First point: P1

Second point: P2

Di mension |ine positioning: P3

Di nensi on text <2.5000>: [Enter]

O

/8.7000

Y ou are asked to define the angle at which the dimensioning is to appear. This
angleisrelated to the axial alignment of the coordinate system. Y ou can type a
value or use the cursor to point.
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The figure below shows the angle between the direction of the negative Y -axis
and thefirst dimension line as seen in a clockwise direction. The apex of this
angle is determined by the position of the first point of measurement.

/8 7000

60 Grad

If you define the angle at which the dimensioning is to take place by selecting
two separate points, then a perpendicular line will be drawn at 90° to the
extension lines.

/ 8.7000

After having determined the dimensioning angle, you are prompted to define
two points of measurement.
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Once the points of measurement are chosen, you are prompted to define the
position for the dimensioning line. The distance between the two pointsis
displayed at the designated angle orientation. Press the Enter key to accept the
calculated value.

(Y ou may also select a specific dimensioning object function from the option
bar by choosing the Select option. The start and end points of aline, polyline,
or arc will beinterpreted automatically and used for the measurement
calculation.)

> DI MROT

Angl e of rotation <0>: 60

1st Point: SELECT

Select line, polyline, circle or arc: P1
Di mensi on |ine positioning: P2

Di nensi on text <2.5000>: [Enter]

Continued Dimensioning

Continued dimensioning is a variation of linear dimensioning that continues an
existing dimensioning: a second dimension is linked to an existing dimension,
creating adimensioning “chain.” (Continuing dimensions can only be created
when adrawing already contains an existing linear dimension.)

A continuing dimension always inherits the same properties as the existing
dimensioning. For this reason, you can only connect dimensioning of the same
type. For example, a new horizontal dimension can only be added to an existing
horizontal dimension.

[~s— 15.0000 —w{ [~s— 15.0000 —=-=— 15.0000

> DI MCON

Sel ect a di nension: P1

2nd Point: P2

Di nensi on text <2.5000>: [Enter]
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The command prompts you to select an existing dimension. When selecting the
dimension, remember to make your selection as close as possible to the point at
which the dimension is to be continued.

The continued dimensioning is based on just one point of measurement. The
starting point for the continued dimension is the end of the dimension closest to
your pick point. Choose the second point by entering coordinates or by
selecting with the cursor. We recommend you use object snaps.

The command displays the calculated dimension. This value can either be
altered, or confirmed with Enter. You are not asked to position the
dimensioning line, since thisis done automatically by FelixCAD.

Serial Dimensioning

Serial dimensioning is similar to continued dimensioning. Whereas only one
continued dimension can be added to an existing dimension, serial
dimensioning lets you link as many dimensions as required.

One dimension must already exist to be used as abasis for the rest. Only
dimensioning of the same type can be added, since the additional dimensioning
will inherit the properties of the dimensioning used as the base.

~=— 15.0000 —»| [~=— 15.0000 15.0000 15.0000 —»

302



Chapter 9 Dimensioning

Y ou must select the dimensioning that is to act as the basis for the series, taking
care to place the selection cursor as close as possible to the point at which the
continuing dimension isto be linked.

> DI MBER

Sel ect a di mension: Pl

Series <continuous> [Enter]

2nd Point: P2

Di nensi on text <2.5000>: [Enter]
Seri es <continuous>: [Enter]

2nd Point: P2

Di nensi on text <2.5000>: [Enter]
Series <continuous>: [Esc]

The dimensioning is based on two points of measurement. The starting point
for the series dimensioning will be the end point which lies closest to the
selection point of the base dimension.

In addition to the Select and End options, which are the same as for continued
dimension, two other options may be made from the Series Dimensioning
option bar: Continue and Baseline.

Continue alows you to link one additional dimension and should be selected
when creating serial dimensioning. Thisis the default option.

Baseline allows you to create baseline dimensioning parallel to the existing
linear dimensioning. (Thisis described in the next section.)

Select the second point by typing in the coordinates or selecting with the
cursor. Use object snap whenever possible.

The program displays the calculated dimension. Y ou may change this value or
confirm it by pressing Enter. Y ou are not asked to position the dimensioning
ling, sinceit is placed automatically in line with the existing dimensioning.

The command repeats itself. Terminate the command by pressing the Esc key.
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Baseline Dimensioning

Baseline dimensioning adds a second dimension parallel to an existing
dimensioning line. This allows you to read the cumulative dimension between
two end points covered by a number of individual dimensions within a chain.

Baseline Dimensioning assumes that another linear dimension already exists.
The baseline dimension assumes the same properties as the existing dimension.

[~=— 15.0000 15.0000 15.0000 —» [~=— 15.0000 15.0000 15.0000 —»
45.0000

DI MBAS

Sel ect a dinmensioning line P1

2nd Point: P2

Di mensi oni ng text <20.50>: [Enter]

Select the starting point of the dimensioning chain, taking care to use the same
direction as placed during the creation of the original dimension.

Select the second point to be used for the baseline dimension. Enter the
coordinates at the keyboard or pick a point with the cursor. Whenever possible,
use object snap for accuracy.

The command displays the calculated dimension. This value can either be
atered, or confirmed with Enter. You are not asked to position the
dimensioning line since the second dimension is drawn at a preset distance
from existing dimensioning lines.
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Ordinate Dimensioning

Ordinate dimensioning is used to determine the X and Y coordinates of a point
in the drawing.

> DI MORD

Coordinate point: X

Coordi nate point: P1

Extension | ength: P2

Di nensi oni ng text <20.00>: [Enter]

The X and Y options are displayed on the option bar. Selecting one option to
specify whether you want the X or Y coordinate value placed. The X-valueis
the default and will be used if the Y option is not selected.

Y ou are prompted to select the point to be measured. Type in the coordinate
values, or select with the cursor. If the point is a geometric point on an entity,
use object snap.

When the command prompts for “ Extension length:”, indicate the extension
line position. This can be positioned at any alignment and distance from the
dimensioning line. To help, the command draws a line from the selected
coordinates to the current cursor position. Thisillustrates the distance and
alignment between the two positions. Select the position with the cursor.

/

10.0000

\_‘ ‘|— 20.0000

Example of coordinate dimensioning X-axis (top) and Y-axis (bottom)
If the dimension is not placed horizontally or verticaly in relation to the
measurement point, then the extension line is drawn in orthographic mode, and
not as an angled line. An example of thisis shown in the above figure.

The program displays the calculated coordinate. The value can be confirmed by

pressing the Enter key, or amended as required. Y ou may type in any apha-
numeric sequence, thus enabling the point to be labeled as required.
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If 20,0 point is referenced on different views of the same part, care should be
taken to ensure the same 0,0 point is referenced. Thisis not so much for the
software (FelixCAD will allow ordinate dimensioning from different reference
points) asit isfor producing accurate part drawings for manufacture.

Diameter Dimensioning

Diameter dimensioning is used to indicate the diameter of circles, arcs, and
other curves. Unlike the horizontal or vertical dimensioning, thereis no
dimension line. Instead, a single extension line shows the diameter of the
curved object. The diameter symbol is@.

> DI MDI A

Select circle or arc: Pl

Di mensi oni ng text <24.00>: [Enter]
Ext ension | ength: P2

The first prompt asks you to select acircle or an arc. You may also select a
polyline that contains arcs. Select carefully with the cursor: the point you pick
is where the extension line connects to the object.

24.0000

— 224.0000

We recommend that you use the QUAdrant object snap to precisely select the
90-degree points on the circle or arc. The CENter object snap selects the
precise center of the curve.

The command display the diameter is measured. Confirm by pressing the Enter
key or edit the text, as required.

The final prompt asks you to position of the extension line. Select a point at a

reasonabl e distance from the object. The alignment of the extension lineis
fixed by the two earlier pick points and cannot be altered. The extension lineis
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drawn straight along an imaginary line that extends from the center of the
object to the pick point.

A cross mark (+) is placed at the center of the circle of arc, unless you turn off
that feature with the DimType command.

Radius Dimensioning

Radius dimensioning is the same as diameter dimensioning, except that the
radius s calculated.

> DI MRAD

Select circle or arc: P1

Di nensi oni ng text <24.00>: [Enter]
Extension | ength: P2

Center Mark

The center mark is used with curves. It places amark (+) at the center of a
diameter or radius.

> DI MCENT
Select circle or arc: P1

The command prompts you to select the circle or arc. You may also select a
polyline arc.

If acircleor arcis correctly selected, the center mark appears. If not correctly
selected, you are asked to select the object again.

The DimCen system variable allows you to change the size of the center mark.

Angle Dimensioning

FelixCAD contains commands for fast and accurate angular dimensioning.
They are called DimA3P (short for angular 3-point) and DimA4P (angular 4-
point).
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Angular 3P

The DimA3P command uses three pick points: one at the apex, and one each
on the legs of the angle. This command finds both the interior angle and the
exterior angle.

> DI MA3P

Apex: end

of: P1

1st Point: P2

2nd Point: P3

Posi ti on neasurenent curve: P4

Di mensi oni ng text <60°>: [Enter]

When prompted “ Apex:” pick the vertex position. We recommend that you use
INTersection object snap whenever possible.

Pick apoint on each leg of the angle. Specify the location of the dimension arc.
The dynamic preview assists you in locating the best position. Note: The
position you select determines whether the interior or exterior angleis
dimensioned.

60°

After confirmation, the program will display the measured value. Confirm with
the Enter key, or change as required.

Angular 4P

The DimA4P command is very similar to the DimA3P command, except that
the Angular 4P dimension is based on four points of measurement. These
points could be the end points of two lines, or the tangent of the end points of
an arc. Either the interior or the exterior angle can be dimensioned.

The first two prompts ask for the abjects (lines, polylines, arcs, or circles.)

DI MA4P

Select line, polyline or arc: Pl
Select line, polyline or arc: P2
Di mensi oni ng text <60°>: [Enter]
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MODIFYING DIMENSIONS

FelixCAD contains commands that allow you to edit dimensions. The
commands are found in the M odify section of the Dim menu, as well as under
Detail > Modify Dimensions.

Modify Dimensions

The M odify Dimension palette allows you to move the text on the dimension
linein a number of ways, each illustrated by an icon. Ancther icon allows you
to reach the Dimension detail dialog box, while another icon displays a detail
editing palette from the main palette.

Dim Command FUNCTION

DimUpd Update dimension.

DimTRot Rotate dimensioning text.
DimTNew Change dimension text.
DimTMove Move dimension text.
DimTPos Undo repositioning.

DimObl Modify dimension orientation.

UPDATE DIMENSION

After changing the dimensioning style, all new dimensions are created with the
new criteria. The Update Dimension command updates all of the existing
dimensions so that they comply with the new dimensioning style settings.

> DI MUPD

Sel ect Dinension(s): Fence
First Fence point: P1
Endpoi nt of the line: P2
Endpoi nt of the line: P3
[Enter]

Sel ect Dinension(s): Al

2 Di mensi ons found

or
DI MUPD
Sel ect Dinensions(s): Al

Sel ect Di nensions(s) [Enter]
3 Di nensi ons found!
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Y ou may update individual, a selection set, or all dimensions contained in the
drawing at atime. Select the dimensions to be updated, using one of the object
selection functions found in the option bar. Confirm the selection process by
pressing Enter.

The selected dimensions are updated to conform to the new dimension style.
The command displays the “x dimensions found” notice, telling you how many
dimensions have been updated.

CREATING A DIMENSIONING STYLE

At the beginning of this chapter, we described how to create customized
dimensions with the DimType command. The Dimension dialog box lets you
define the size, text font and height, alignment and positioning of the dimension
text, the look of the arrows and extension lines, as well as other parameters.
These parameters are called a dimension style or “dimstyle” for short.

The DimSave command saves the current dimension settings as a named
dimensioning style. Thislets you to store and recall a number of different
styles. Architectural dimensioning, tolerance dimensioning, or country- and
language-specific styles are reasons for being able to create, save, and load
dimstyles.

Note: dimensioning styles are only stored with the current drawing. To share
dimstyles with other drawings, you should create the dimstyle in atemplate
drawing. Templates are described in Chapter 1 “ Getting Started: The Basics of
Drawing.”

Saving a DimStyle

Select Detail > Modify Dimension from the menu. From the palette, select the
icon representing the Dimension dialog box. Enter the proper settings and
values from this dialog box. In the first field in this box, give the dimensioning
template a descriptive name.

Before entering the name of a dimensioning style, you may list the file names
which have already been alocated by typing a question mark (?) in the input
field and pressing Enter.

Dimensioning style names may be up to 31 characters long, and may consist of

any alphanumeric input except special symbols. No differentiation is made
between upper and lower case characters.
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Confirm the selected name to store the dimensioning style.

You can list all of the names of al dimension styles, asfollows:

> DI MBAVE

Nane of the dinensioning style: List
Li st of dinmensioning styles <*>: ar*
ARCHI TECTO1

ARCHI TECT02

Listing the existing dimensioning styles completes the save dimensioning style
command. Press Enter to restart the command and save the current
dimensioning settings.

> DI MSAVE
Name of the di nensioning style: ARCH TECTUREO3

Restoring a Dimstyle

The DimRest command allows you to restore a dimstyle.

The command displays the names of the current dimensioning style. You are
prompted to choose a dimensioning in the drawing, whose style will be set as
the current dimstyle.

> di nrest
Set di mensi on type by reference di nension.
Sel ect object: [pick]

Any dimensions were created prior to the definition of the new style can be
updated with the DimUpd command so that they adhere to the new style
settings.
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Hatching

This chapter discusses the process of hatching an area, a section of a drawing,
and the cross sectioning of apart. Applying hatching or areafills using
distinctive patterns increases the clarity and legibility of adrawing. Hatching
(or cross-hatching) an object adds meaning to the drawing, and helps
differentiate between materials, areas, or other unique attributes. Many
disciplines specify norms and specifications that demand the correct use of
specific hatch markings within a drawing.

S
i"
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The Hatch and BHatch commands (Detail > Hatch and Detail > Boundary
Hatch) enable you to use pre-defined hatch patterns to fill selected areas of the
drawing. With the aid of the Cross Hatching dialog box, you select the hatch
pattern from alist, and view a sample in the preview window. The preview
function simplifies the creation of new patterns and makes it easy to alter
existing ones.

Experienced users can choose to bypass this option completely and use the
keyboard to input the hatch pattern procedures directly.
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Associative Character of Hatch Patterns

A hatch pattern is described as having an associative character whenitis
positioned so that it adjusts to changes in location, size and design of the
hatched area.

To use the associative character, the hatch pattern must be attached to objects
in the drawing.

Hatch Pattern Definitions

A hatch pattern is comprised of a pattern of line segments. FelixCAD includes
anumber of typical hatch patterns used by various disciplines. Y ou may choose
to use other hatch patterns for specialized circumstances.

Hatch patterns are stored in files with the .pat file extension in the \applic
folder.

Hatch Pattern Elements

Hatch lines

A hatch pattern can contain a number of diverse line types, such as solid,
dashed, and dotted:

A variety of lines are used to in a hatch pattern
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Line Spacing

The spacing between the lines of a hatch pattern is measured in drawing units.
The default line spacing is set to one (1.0) drawing unit. Changing the line
spacing is possible to adjust a pre-defined hatch pattern to suit the proportions
of any given drawing element.

Hatch patterns with different line spacing.

Hatching Angle

The lines of a hatch pattern can be drawn at any angle. Standard hatch patterns
are often drawn horizontal, vertical, or at 45 degrees, but may be drawn at any
angle.

The hatch angle of 0° defines a horizontal line. A positive angle value will
cause the lines to slant in a counter-clockwise direction. A negative value will
cause aslant in a clockwise direction.

Hatch pattern drawn at a 0° angle (left) and one at a -45° angle (right)
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HATCH COMMAND: ADDING HATCH MARKS TO AN OBJECT

%
Select Hatch from the Detail menu, or type the Hatch command at the
prompt.

The command prompts you to select an object. The Option Bar contains alist
of object selection functions. Select the object(s), then terminate object
selection process by pressing Enter.

The Hatch command opens the Cross Hatching dialog box, which allows you
to select a pre-defined hatch pattern, change its parameters, or to create your
own pattern. In the center of the dialog box, the preview function lets you see

the effect of your choices.
Conez Habching
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W Associsive o

Select the pattern and confirm your selection with OK.

If you do not see the hatch pattern you need to use, click the Find button to
select another hatch .pat file.

To change the parameters of an existing hatch pattern, alter the Angle and scale

Factor values, as required. Factor affects the spacing of the hatch lines,
measured in drawing units.
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To create asimple, user-defined hatch pattern, click the Standard or Cross
buttons. This option displays a preview of a standard pattern consisting of
continuous horizontal lines spaced at a distance of one drawing unit.

Y ou can change this pattern viathe Angle and Factor parameters. The Cross
button adds lines at right angles to the existing lines.

The Associative button allows the hatch pattern to update automatically when
the boundary of the hatch is changed.

To apply the designed hatch pattern to your drawing, exit the dialog box with
OK.

Note: Hatching Open Areas

Y ou can hatch open areas (not fully closed) . The hatch pattern is only applied
to the extent of the selected contour line area. The following diagram illustrates
this procedure.

MODIFY HATCHING
Y ou can change associative hatch patterns with the HpEdit command (Detail >
Modify Hatching).

> HPEDI T
Sel ect an associ ative hatch: [pick]
Sel ect additional elements? <N>: [Enter]

The command then displays the Cross Hatching dialog box. Y ou can make
changes to the hatching parameters.
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Inquiry and Information Programs

The chapter describes commands that provide you with information about the
properties of drawing objects, and about the current drawing parameters.
FelixCAD provides commands for finding the area, circumference, coordinate
identification, distance, and angles. These information commands are found in
the Edit menu. The commands covered by this chapter are:

Command Meaning

Id Identify X, Y, Z coordinates.

'Dist Determine the distance and angle between
two points.

Area Report the area and circumference.

Einfo Display entity information.

Tables Summarize database table data.

" Indicates a transparent command.

IDENTIFY COORDINATE

7
ﬂ The ld command (Edit > I dentify Coordinate) determinesthe X, Y, and
Z coordinates of a point identified on the screen. (Id is short for “ldentify.”)
Since it isatransparent command. ' Id can be used in the middle of another
command.

> ‘1D
Point: P1
X 1.27 Y. 4.45 Z: 0.0

When prompted by the “Point:” prompt, pick the point with the cursor. We
recommend you use an object snap if the point is geometrically significant,
such as a corner point, the center of acircle, or the intersection of two lines.
The X, Y, Z coordinates are displayed in the command line area, as shown in
the example above.
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DISTANCE / ANGLE

7

él The Dist command (Edit > Distance/Angle) calcul ates the distance and
angle between two points. (Dist is short for “Distance.”) Sinceitisa
transparent command. ' Dist can be used in the middle of another command.

The two points you pick may be arbitrary points, or they can be part of a
drawing object. We recommend you use an object snap if the point is
geometrically significant, such as a corner point, the center of acircle, or the
intersection of two lines.

> DI ST

First point: P1

Second point: P2

Di stance: 57.45

Angle in the XY-plane: 45 | Angle fromthe XY-plane: 10
Delta X: 40.00 | Delta Y: 40.00 | Delta Z: 10.00

The command displays the following information:

* Absolute distance;

» Distancedongthe X, Y, and Z-axis.
* Angleinthe XY plane.

* Angle fromthe XY -plane.

The Distance is the absol ute distance (shortest-line distance) between the two
points.

The Anglein the XY -plane measures the angle to the second point starting
from the X axis. It dways displays the lesser-valued angle, no matter what the
rotation direction.

The Angle from the XY -plane measures the angle between the first and the
second point from the XY -plane to the Z-axis. It is assumed that the first point
lies on the XY -plane.

The Delta X, Delta 'Y and Delta Z report the distance between the two points

in the direction of the respective axis of the coordinate system. All length
values are given in drawing units.
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AREA / CIRCUMFERENCE

7
ﬂ The Area command (Edit > Area/ Circumference) finds the area and
the circumference of one or more drawing objects. For objects that do not have
an area, the length is displayed instead of the circumference. The command
also allows you to add and subtract areas from the total area.

To determine the circumference and the area of one or more objects proceed as
follows:

> AREA

First point: P1

Next point: P2

Next point: P3

Next point: P4

Next point: [Enter]

Area: 0.75 | Length: 3.66
First point: [Enter]

1. Determining the circumference (or length) and the area of an object is done
by defining points that describe the geometry of the object. The preferred
method isto use object snap options to select objects and their boundaries,
but you can also input the coordinates of the points.

2. PressEnter at the “Next Point:” prompt to finish specifying the area.
FelixCAD reports the area and the length.

3. You can compute another area by selecting more points at the next “First
point:” prompt, or you can finish the command by pressing Enter.

Object AddArea | SubArea |

Object Option
Regular geometric areas (such as circles, arcs, polylines, and rectangles) may
be selected via the Object option.

Select the object and confirm the selection by picking OK. The values for the
circumference and the area appear in the text window.

> AREA

First point: Object

Sel ection of an entity (circle, arc, polyline): P1
Area: 0.87 | Circunference: 3.3

First point: Enter
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Y ou may continue computing the circumference and area of objects, or
terminate the command by pressing Enter.

Add and Subtract Areas

The Area command allows you to add or subtract areas from the total area.
Select thefirst area or pick the points that describe the area geometry. The
calculated values will be displayed in the text window.

Select the AddAr ea option to add an area, or SubAr ea to subtract an areafrom
the total area.

> AREA

First point: Object

Sel ection of an entity (circle, arc, polyline): P1
Area: 0.87 | Crcunference: 3.3

First point: AddArea

(ADD) First point: P1

Next point: P2

Next point: P3

Next point: P4

Next point: Enter

Area: 0.75 | Length: 3.66

Total area: 1.62

(ADD) First point: SubArea

(SUB) First point: P1

Next point: P2

Next point: P3

Next point: P4

Next point: Enter

Area: 0.75 | Length: 3.66 | Total area: 0.87

(SUB) First point: Enter

The values (circumference or length and area) for the total area are displayed in
the text window.

The options bar displays only the options that are not active at the moment. For
example, when the AddAr ea option is active, the options bar displays

Object SubArea | | |

The value calculated for the areais stored in the Area system variable and can
be retrieved viathe FLISP expression (getvar “AREA”) at the command line.
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ENTITY INFO

E The Elnfo command (Edit > Entity Info) lists information about the
data stored for the selected objects. The Clipboard button copies the data to

the Clipboard.
ENTITY INFORMATION )
Mext page ‘ Copy to Clipboard ‘
Tune; POLYLIME, S
Layer: MORRAL
Line type: COMTINUOUS
Calor: Layer's colar
Handle 1D “Zrcn”
Palyline flag: 1
Curve type: 0
Start width [default]: 0.0000
End width [default]: 0.0000
Type: YERTEX
Layer: MORAL
Lire type: COMTINUOUS
Color: Laver's color
Handle 10: v
Definition paint: 331.0000,267.0000.0.0000
Start width [D=default): 0.000000
End width [O=default): 0.000000
Bulge [O=default]: 0.000000
Wertex flag: 0
o Ty _.|j
Cloze |
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DRAWING DATABASE TABLES

The Tables command (Edit > Drawing Database Tables) displays
information about the tables in the .flx file. Tables store information about:

* Draw and display parameters.
* Layer.

e Linetypes.

e Fonts (text styles) .

e Part (block) definitions.

» Referenced parts (blocks).

* Dimensioning types.

e Hatching parameters.

¢ Named views.

e User coordinate systems.

Choose table ...
‘ Copy to Clipboard ‘

[iraw and Disilai Pararneters

Line Types

Forits

Part Definitions
Referenced Parts
Dimension Tupes

Hatch Parameters
MNamed Yiews

User Coordinate Systems

Cloze
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Select atable name, then click the Selection M enu button. Thisdisplays a
second dialog box, which lists details about the table you selected.

Layer
Selection Menu ‘ Copy to Clipboard ‘
1] co: 7 LT CONTINUOUS i
TEAXT CO: 4 LT: AUSGEZOGEN
MIT-LANG Co:1 LT: MIT-LANG
SCHRAFF Co:1 LT: AUSGEZ0GEM
BEM co:1 LT: AUSGEZ0GEM
FEIM co:1 LT: AUSGEZ0GEM
DUENN CO: 2 LT: AUSGEZOGEN
MNORMAL CO: 7 LT: AUSGEZOGEM
MORMAL_NT CO: 7 LT: AUSGEZOGEM
SCHRAFF_MT Co:1 LT: AUSGEZ0GEM
DUENM_NT CO: 2 LT: AUSGEZ0GEM
MIT-KLURZ_NT co:1 LT: STRICHPUMET
USER2 CO: 7 LT: AUSGEZOGEN
USER1 CO: 7 LT: AUSGEZOGEN
POSI CO: 7 LT: AUSGEZOGEM 1
INFO CO: -2 LT: AUSGEZOGEM
YDAPS-GED CO: 7 LT: AUSGEZOGEM
PH&MN CO:5  LT: AUSGEZOGEN
S Co:1 LT: AUSGEZOGEM
150 Co:1 LT: AUSGEZOGEM
HILF CO:3  LT: AUSGEZOGEM <
RN e A et ety _»|J
| Close |

The figure above shows sample output from the Layer table. The Selection
M enu button takes you back to the first dialog box.

The Copy to Clipboard button copies the displayed information to the
Windows clipboard.
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Export and Import

One of the principle features of FelixCAD isits ability to interchange
information with other CAD and Windows programs.

FelixCAD alows you to export filesin avariety of formats. This allows you to
edit the drawings using other programs.

Similarly, FelixCAD can import other drawing and graphical formats. This
alows you to edit drawings created by other software packages.

It is of prime importance that data be imported and exported without losing any
attributes, text information, or any other part of the data, whether graphic or
non-graphic.

Import and export command are provided for:

e Internal and external parts.
e Attributes.
e Text entities.

Each of these is explained in this chapter.

Note: Importing and Exporting a large number of drawings at onetimeis
covered under the BATPROC command.

325



Chapter 12 Export and Import

SAVE AS: DXF & DWG *

There are several official and de facto standards for exchange drawings
between CAD packages. Two of these file formats are known as .DXF
(drawing interchange format) and .DWG (the AutoCAD native file format).

If aFelixCAD drawing needs to be exported as afile with the .dwg or .dxf
extension, it should saved using the SaveAs command (File > Save As).

After entering the command, the common Windows file dialog box opens and
allows you to specify the drive, path, sub-directory (or folder) and filename.

Select the file format from the Save astype list:

e AutoCAD R12 File (*.dwg)

» AutoCAD R13 File (*.dwg)

e AutoCAD R14 (supports 14.01) File (*.dwg)
» DXF File (*.dxf)

Match the version number (R12, R13 or R14) with the version of AutoCAD
receiving thefile. For AutoCAD LT, use R12 for LT R1 and R2; use R13 for
LT 95; use R14 for LT 97 and 98.

For other CAD programs, it is best to experiment. First, try the R14 option. If
there are too many errorsin the tranglated drawing, try R13 or R12 options.

If the software program does not read .dwg files, then use the DXF option.

OPEN: DXF & DWG

If adrawing isto be imported in DWG or DXF format, use the Open command
(File> Open). Then follow these steps:

1. Select the import format from the Files of typelist.

2. Type the name of the file to be imported, or select the file from the ligt, in
the File namefield. (If necessary, enter the exact path of the import filein
Look In. Remember, if no path is entered, the current folder is used.)

3. Confirm the selection clicking Open. FelixCAD may prompt you for the
location of font filesit cannot find on its own.
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WMF EXPORT *

A drawing can be exported in the WM F (Windows metafile) format, whichisa
vector format used mainly to exchange graphics among Windows applications.
WMF is preferable to BMP format.

The WmfOut command (Edit > Copy Region to Windows M etafile) exports
the drawing to afile or to the Windows Clipboard. The command presents the
following options:

Window
Define awindow by picking two pointsin the drawing.

View
The entire current view is exported as WMF.

Extents
The extents (entire) drawing is exported.

Finally, you may choose whether the picture should be written into afile or
copied to the Windows clipboard.

Note: The objects remain in the clipboard until you copy something else to the
Clipboard. In FelixCAD, thisis done with the CopySelect, BmpOut,
WmfOut, and other commands, as well as the Cut and Copy commandsin
other Windows applications.

Exporting adrawing or apart of it as.bmp or .wmf lets you use the drawing in
presentation programs that create slide shows, such as Microsoft PowerPoint,
Corel Presentations, or Lotus Freelance Graphics. Such software packages
alow you to add logos, textual descriptions, special effects, or other artwork to
create professional slide shows.
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BITMAP EXPORT *

A drawing can be exported in the BM P (Windows bitmap) format, whichisa
raster format used mainly to exchange images among Windows applications.

The BmpOut command (Edit > Copy Region to Bitmap) exports the drawing
to afile or to the Windows Clipboard. The command presents the following
options:

Window
Define awindow by picking two pointsin the drawing.

View
The entire current view is exported as BMP.

Extents
The extents (entire) drawing is exported.

Size
Y ou are asked to specify the width and height of the bitmap in pixels. Unless

you have a good reason for changing this value, always accept the default. The
rangeisfrom 10 to 2,000 pixels.

Finally, you may choose whether the bitmap should be written into afile or
copied to clipboard of Windows.

Note: The objects remain in the clipboard until you copy something else to the
Clipboard. In FelixCAD, thisis done with the CopySelect, BmpOut,
WmfOut, and other commands, as well as the Cut and Copy commandsin
other Windows applications.

Exporting adrawing or a part of it as .bmp or .wmf lets you use the drawing in
presentation programs that create slide shows, such as Microsoft PowerPoint,
Corel Presentations, or Lotus Freelance Graphics. Such software packages
allow you to add logos, textual descriptions, special effects, or other artwork to
create professional side shows.
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CREATING AND VIEWING SLIDES

The SIdOut (or M Slide) command (Edit > M ake Snapshot) lets you save a
view of the current drawing as aslide. Creating a dlide file is like capturing the
screen of adrawing. You can view the dide later with the V Slide command.

The extension of didefilesis.dd.

Slide files can be used as an aternative to WMF and BMP files (see the
WmfOut and BmpOut commands earlier in this chapter). You use dide files
in icon menus, which are called by the | conM enu command.

You can collect dlide filesin image libraries. Image libraries have an extension
ilb. Images from image libraries (WMF, BMP, or slides) can be utilized in
dialog boxes, which are called by an FLISP routine or another application.
Detailed information on how to use icon menus and display imagesin dialog
boxesisfound in the Programmer’s Guide.

Creating a Slide *
To create adlidefile, follow these steps:

1. Display the view of the drawing that you want to save asa didefile. You
may need to use the Zoom and Pan commands to precisely position the
view.

Type the SIdOut command.

3. Inthe Create File diaog box, specify the location and the name for the
dlidefile, and click OK.

Viewing a Slide
Toview adidefile, follow these steps:
1. TypetheVSlide command.
2. IntheView Slide diaog box, choose the dide you want to view.
3. Click Open. The dlideisthen displayed on the screen
4. Type Redraw to return to your drawing.

Note: Y ou cannot draw or edit aslide.

329



Chapter 12 Export and Import

COPY TO CLIPBOARD

The CopySelect command (Edit > Copy Selection to Clipboard) copies
sel ected objects from the drawing and places them on the Windows Clipboard
in FelixCAD formats.

Note: Do not confuse this command with the Copy command found on the

M odify menu, which make copies of abjectsin the current drawing. The
objects selected with CopySelect remain in the Clipboard, ready to be placed in
this and other FelixCAD drawings.

Once in the Clipboard, you use the Paste command to paste the objects from
the Clipboard into another FelixCAD drawing. Y ou cannot paste the contents
into another Windows application.

To copy abjects from one FelixCAD drawing to another:
1. Start the CopySeect command.

2. You are prompted for an insertion base point. Select a point or type X,Y
coordinates. This point is used later during the paste process. We recommend
that you use 0,0 as the insertion base point. The same coordinates should also
be entered when you paste the information into the destination drawing.

> COPYSELECT
Insertion base point: P1

3. Select the objects to be copied to the clipboard. Finish the object selection
by pressing Enter.

Sel ect objects: [pick]
Sel ect objects: [Enter]

4. Switch to the other FelixCAD drawing.

5. Usethe Paste command to paste the object(s) into the drawing. The
prompts are the same as for the I nsert command.
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PASTE FROM CLIPBOARD

The Paste command (Edit > Paste Selection from Clipboard) copies objects
from the Clipboard and inserts them in the current drawing. This command
only pastes objectsin FelixCAD format; it does not work when the Clipboard
contains other data, such astext or araster image.

Y ou copy objects from a drawing to the Clipboard with the CopySelect
command (as described earlier in this chapter), then paste copies into other
open drawings. (To copy objects within the current drawing, use the Copy
command found in the M odify menu.)

To paste objects from the clipboard into the drawing:

1. Start the Paste command.
2. Specify theinsertion point. The objects appear in the drawing, highlighted
and attached to the cursor. Drag the highlighted objects to position them in

the drawing or type X,Y coordinates. We recommend 0,0.
> PASTE
Insertion point: P1

3. Specify the scale factor for insertion, or press Enter to accept the default.
Scal e factor <1>: [Enter]

4. Specify therotation angle for insertion, or press Enter to accept the
default.

Rot ati on angl e <0>: [Enter]

When inserting the objects from the Clipboard you can also specify the scale
factor and rotation angle before specifying the insertion point. Choose the
corresponding option from the option bar when prompted for the insertion
point:

> PASTE

Insertion point: Factor
Scal e factor <1>: .5
Insertion point: Rotation
Rot ati on angle <0>: 90
Insertion point: [Enter]
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PART FILES

Parts (or blocks) are usually created and stored in a drawing. Y ou can,

however, export the partsto .flx files on disk. Thislets you create a parts library
that othersin your firm can use. Commands related to parts are found on the
Parts menu.

Write Part File *

The PartExp command (Parts > Write Part File) works identically to the
PartDef command (discussed in “Parts and Attributes / Groups”) but is used to
export parts.

Both commands define entities of a drawing or to define the whole drawing as
apart. The part names, the insertion point of the part, and the drawing entities
are entered or selected.

Import Part

To import a part, select one of these options from the Part menu:

Insert Quick
Merge External Part
Insert Part

Y ou find detailed information about the inserting of internal and external parts
in Chapter 8 “Parts and Attributes/ Groups.”

Export Attributes

|EI The AttExp command (Parts > Export Attributes Information) allows
you to extract attributes for parts and entities, and save these in atext file. The
fileisformatted with the “comma delimited format” (CDF), which is easily
read by spreadsheet and database programs for further processing.
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To export attributes, follow these steps:

=

Start the AttExp command.

Select the objects whose attributes are to be exported. The usual object
select functions in the Options Bar are available.

Compl ete the object selection by pressing Enter or the right mouse button.
Notice the Attribute Export dialog box.

1 part[z] with attributes found Find all parts
Attributes: Part Properties
"SHAME" C 16 MHAME [
"GMAME" C 16 LAYER co12
UL C 1& * M 8 2
LAy C 16 Y M 8 2
LAz C 1& Z M 85 2
"INTENSITY" C 16 ORIENT M 4 0
"COLOR" | DR 1 ®5 N 4 2
"COME&" C 16 Y5 M4 2
"COMED" C 16 Z5 M o4 2
"BEAMD" C 18
| Separatar: Field= |,  Text= * |
pdd.. Remove | [ ddiMfediy. ] Remove |
E=port File; Save Settings v
CACADYFELIMANCFGYAT TEXP. TT Diizplay... |
18 ‘ Cancel ‘

4. Those parts that contain attribute values are filtered from the entities

selected by you. The number of the partsis displayed in the upper area.

Y ou can search the whole drawing for part by clicking the Find all parts

button.

Add the attributes to be exported by clicking the Add button. The

Attributeslist shows the attributes which have been selected for export:

* N: numeric value.

» C: character string.

» 16 (or other number): length of the field input for the attribute. For
numeric values, the number of the decimal digitsis also displayed.

To remove attributes from the list, select one or more linesin the list, and
click Delete.

Next, determine thefield type in the Part Propertieslist. Click the
Add/M odify button to specify the field length in characters and define the
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10.

11.

number of the decimal digits for numeric fields. Note that the definition of
thefield typeisvalid for all selected attributes.

In the Part Properties/ Definitions dialog box, you can change the field
and text delimiter. In a CDF file, commas usually separate the fields, and
text is usually surrounded by quote marks.

Determine the name of the output file. Click the ... button to display the
file dialog box.

The Display button lets you preview the output. Here you can export the
attribute data the Windows Clipboard.

The Save Settings check box saves these settings for the next time you
export attributes.

The OK button exports the attributes to the CDF file. In some cases, you
may get an error message. These errors are usually due to incorrect
formatting.
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Printing and Plotting Drawings &
Using Layout Mode

This chapter describes how to output a drawing to a printer or plotter.

FelixCAD uses the Windows driversto print or plot. Before FelixCAD can
print or plot, you must ensure the correct printer or plotter drivers are installed.
Under Windows, thisis usually done automatically when you attach a new
piece of hardware to the computer.

The commands described in this chapter are:

Command Meaning

Psetup Printer/plotter setup.

Print Print/plot the drawing.

TLMode Toggle between model and paper space.
Viewport Create and control viewports.

So that circles and other curves are plotted at the highest quality, FelixCAD
temporarily sets the circle resolution to 256 when the current valueis lower.
When higher than 256, FelixCAD uses the value as set in the CircleRes system
variable.

Note: For batch file printing and plotting, see the BATPROC command.

335



Chapter 13 Printing and Plotting / Layout Mode

PRINTER Setup

The PSetup command (File > Printer Setup) allows you to select the printer
or plotter in the same that output devices are selected in other Windows
applications. The PSetup command displays the Print Setup dialog box.

Print Setup
Printer
Name: HF Lazerlet Il Properties
Status; Drefault printer; Ready
Type: HF Laszerlet [l
“Where:  LPTZ
Camment:
Paper Orientation
Size: |Letter 81/2x11in j * Partrait

Source: |Upper tray j " Landscape

oK | Cancel |

Y ou find detailed instructions regarding the options specific to the
printer/plotter (as well asinstalling and connecting the printer or plotter) in the
Windows User Manual or in the output device’ s manual. Only the steps related
to FelixCAD’ s use of the printer/plotter are in this manual.

Printer

The Printer areaof the Print Setup dialog box specifies the printer (or plotter)
to be used. Output devices, which are available on your computer system, are
displayed in the Name list. To see the complete list, click the arrow at the right
edge. To change the printer, select a different printer name.

Properties

The Properties button opens another dialog box, which contain settings
specific to the selected printer. Y ou will find more information regarding
options and installation possibilities in the device’ s user manual.

Paper Size
The size of the paper, aswell as the source of the paper, is controlled from the
Paper area. Select the proper size and feed.

Orientation
Select either Portrait or Landscape for the desired paper orientation.

336



Chapter 13 Printing and Plotting / Layout Mode

PRINT OR PLOT A DRAWING

The Print command (File > Print) sends the drawing to the printer or plotter.
First, though, select the extent of the drawing to be printed:

View | Extent | Window | NView

These options allow you to determine the size and position of the area of the
drawing to be printed.

View
The View option prints the currently visible view in the current window of the

drawing. Before using this option, you should (1) select the window you want
plotted; and (2) use the Zoom and Pan commands to position the view.

Extent

The Extent option prints all objectsin the drawing are covered. Before using
this option, you should regenerate the drawing with the Regen command.

Window

The Window option enables you to determine the print area by selecting a
window in the drawing. Pick or enter the coordinates of two diagonal opposite
corner points inside the drawing.

Named View

The NView option alows you select a previously saved view from the Named
View dialog box. Before using this option, you must create named views with
the View command. Named views are useful, since they are saved with the
drawing for subsequent print output.

Canca‘

GE

Print Dialog Box

After defining the size of the print, the Print dialog box appears. This dialog
box allows you to specify parameters specific to FelixCAD, such as
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configuration, units, orientation, margins, scale, and color. It also contains a
preview window.

The preview window assists you in seeing the effect of changing settingsin
layout and scaling.

Fries: mrmm_mnm&l
Sise:  2850m * 20 dom, G00-H00dpi
Liniez Driertstion
i _JTI  Pohst
 neh * Larviscape
- Misigi

ok o 3 Agw [0

== T N e B -
-_Eﬁdl ; — oo, 'Widh
gl L = |0 il |_|1IL-:| -|
 Scaed T o gt Dezemng Liniz] Conligun. I
o

Scoed Hed | [T Hmwnnu|  Fa P

Printer Configuration

The Printer Configuration areas lists the name of the printer, the paper size,
and print resolution (in dpi). Click the Setup button to display the Print Setup
dialog box (as seen earlier with the PSetup command), which lets you control
the paper source, paper size, orientation, resolution, and the number of the

copies.

The Print Setup dialog box contains only the settings that your output device

supports.
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Margins
The Mar gins area specifies the edges of the paper that cannot be printed. Enter
the values for the L eft, Right, Top, and Bottom margins.

Note: All plotters/printers have what are termed as 'hard limits or margins.
These limits will not allow printing within certain distances of the paper edges,
regardless of where the software margins are set. Refer to your printing device
user guide for details.

Scale
Fit
The Fit option fits the drawing to the margins. Thisresultsin afull picture of
the object in the print area, but is usually not to any standard scale.

When the Fit optionis active, it is not possible to set the options for scaling.

Scaled

The Scaled option allows you to define the exact scale of the drawing. Note
that scaling is only available when the Fit option is off. The setup of the plot
scaleisdonein two steps:

1. Definethe size of adrawing unit. Select either mm or inch in the Units
area.
2. Inthe scalefields, enter the scale for mm on paper and Drawing Units.

For example, you are preparing a surveying drawing where:
e The plan units are mm.

e Thedrawing units are meters.

e Theplot scaleis 1:250.

Youenter 1=0.250r 1 mm=0.25m.

Another example: you are working with an architectural drawing where;
e Theunitsareimperial.
e Theplanscaeislinch =20 feet.
You enter 1 = 20.
The print dialog box shown on a previous page shows this example.
Y ou see the effect of setting the scale in the preview window, after you select

the check mark button to the right of the drawing units.
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Centered

The Centered option isrelated to the Fit option. Because the Fit option does
not change the aspect ratio of the drawing to the paper, afull picture may only
be output either to the length or width of the picture but not both.

Position of the printed area before (left) and after (right) turning on Center option.

Centered resultsin a centered placement of the print area on the paper in
relation to the side that could not be fitted to the margins of the page.

Note: The Centered option is only available when using the Fit to Margins
option.

Poster (Tiled)

The number of pages that will be printed is shown immediately below the
drawing preview window. Multiple pages will result when you have selected a
drawing scale that resultsin a printout larger than the selected page size (minus
the defined margins).
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Color, Width

The Color, Width areais for defining the colors and line widths output to the
printer. By assigning line widths, you improve the legibility of the drawing. To
set up colors and line widths, click the Configur e button, which displays the
Configuration Colors/ Line Widths dialog box.

Configuration Colors / Line Widths

~ Color Assignment

| ~ Canfiguration———
B LES Circle Segments

| T Use Line Width Settings M I
| Bhis: Bl W Save Configuration
| Calor 1~ Linewidth (mm] - |
| DD Frint Color  width ||
| BB " 0,000 ESQEEEY _Chaﬂl
| [reliow Yellow 0.000 | .
| |Green Green 0.000 5 b1 ezt [
| |Cyan Cyan 0.000

| |Blue Bluz 0.000

| [Magenta Magenta 0.000

| |Black Black 0.000

M E g ooon |

I g 5 0000 L

| |0 10 DDDD_] BEeset Print Calars

To set up line widths, you associate the line widths with color numbers. When
you created the drawing, every abject was assigned a color, or, more
accurately, a color number (also called the color index). For detailed
instructions on the definition of colors for layers or for objects, see “Layer and
Object Properties’. For example, red is color #1.

Any color can be given aline width in mm or inches. For example, you can
assign aline width of 0.36mm to color red. This means that all objects colored
red in the drawing will be plotted 0.36mm wide. The setting of line widths can
be saved under a configuration name, and then reused by future printing
operations.

Use Line Width Settings

The Use Thickness Settings check box determines whether line widths will be
used during plotting.

The Print Color s check box switches the color printing on or off. Of course,
the output device must have the capability to print in color. Another
consideration is how the printer/plotter draws colors. Some devices have
palettes that override the program settings. In these cases, see if thereisan
option for control by 'Software’ which will allow FelixCAD to assign the
correct colors to each pen.
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The Color / Print Color / Width list box allows you to coordinate colors with
width, asfollows:

1. Toassignaprint color to adrawing color, click the Select button in the
Printed Color area. In the Colors dialog box, select color sample or typeits
color index number. Click OK.

2. Toassign aline width to adrawing color, type alinewidth in the text entry
box in the Linewidth area. Click the Change button and the width is
updated.

Configuration

Y ou can save the line widths and color configuration by entering a name in the
Configuration area, then ensuring the Save Configuration check box is on.

Fill Polygons

The Fill Polygons check box forces FelixCAD to plot filled polygonal areas. If
the box is not checked (the default), only the outlines of filled areas are output,
which can lead to afaster plot.
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Print Rotation and Offset

Click the Rotation and Offset button to display the Print: Rotation and
Offset dialog box.

The Rotation area allows you to select aplot rotation in increments of 90
degrees. The drawing is rotated on the sheet by 0, 90, 180, or 270 degrees.
Rotation is applied clockwise.

The Offset option moves the plot origin from the lower left corner (0,0) of the
paper (the normal position) to another location on the paper. Thislets you plot
the drawing in a specific location on the page. Specify the x and y valuesin
paper units (either mm or inch, as determined in the prior dialog box).

Print: Rotation and OFffzet

X
— Ratatian

&' Fotate 0° ILI
" Rotate 90° Cancel |

" Rotate 180°
" Fotate 270°

— Offzet
W IEI 13 IEI

The settings are reflected in the preview of the dialog box in the full-page
preview
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LAYOUT MODE

One of the primary advantages of working with CAD software is that any
drawing plan can be created in real world units. Most drawings, however,
eventually need to be printed on paper. Usually this means that the drawing
needs to be plotted in a (usually) smaller scale.

For some drawings, you may need to print a drawing that incorporates different
scales for different parts of the drawing. Examplesinclude:

» Drawing title blocks.

» Digplay different views and regions.

» Create details of the model.

» Lay out part lists, legends, annotations, and instructions on the drawing
sheet.

To serve to solve these tasks in a flexible manner, FelixCAD provides two
modes to handle a drawing: model mode and layout mode. These modes are
sometimes known as model space and paper space, or print space.

The objects are drawn in model space. In paper space, you reproduce the
model in different views and scales, and annotate the drawing with text.
How you use layout mode is determined by user and company CAD
standards. Generally there are two methods applied to their use:

1) Keep the drawing boarders at 1:1 scale and scale down the viewsto
fit or

2) Makeall viewsin layout mode at 1:1 scale and scale up the drawing
boarder, text and dimensions to suit.

It is recommended you choose one method only.

Note: Layout modeis not always the easiest way of finishing a drawing. If you
create a pure 2D drawing, often it is easier to insert (on separate layers) title
blocks, part lists, and details in model space, which are scaled to alarger factor
tofit to a certain paper size. Some drawings are created easier at true scale.

When using layout mode, remember that this feature is provided to arrange and
lay out ajob for presentation and paper output.
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Toggle between Model Mode and Layout Mode

To switch from model mode to layout mode and vice versa, type the TIM ode
command (File> Layout Mode/ Model Space).

When you switch from model to paper mode the first time, the layout window

is empty, which represents a blank drawing sheet. A single window replaces the
tiled viewports of the current drawing (displaying the model in different views).
Thetitle bar of thiswindow shows the caption [L ayout: and the drawing name.

EiFelixEAD - [Layout: C:ACADYFELEX40%\Mech_1.flx]

EEiIe Edit Draw Modify Detal Dim Parte Option:  Wiew ‘window 7

D D“' D‘“ Specify region to print: Extents E]|
= TLMODE L_;
HS 3 = bR

L

4

This print space is not blank if your template drawing aready contains paper
space objects (in this case paper space usually contains a company title block).

The layout mode performs two operations:

1. Determines the sheet size for printing, particularly by insertion of atitle
block.
2. Allowsthe creation of viewports that display individual views of the model.

Y ou can draw in paper space just as you do in model space. All the drawing
and editing commands are available. Since paper space is designated to lay out
drawing output, a number of 3D commands are disabled, including: 3DView,
PlanView, Render, Hide, FHide, Light, LightEdit, SetViewDir, WOpen,
and QWOpen.

As described in the following sections, paper space alows you to arrange
individual 3D views of the model by creating and modifying viewports.
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Viewport *

The Viewport command creates rectangular areas, called viewports, which dis-
play the model in print space. The command controls the view direction and
display portion of the model in those viewports. The options of this command
are:

‘ New ‘ ON ‘ OFF ‘ Layer | View | | |

New

After switching to layout mode for the first time, the first step is to create one
or more viewports to display one or more views of your model.

The New option creates these viewports. After specifying two corners of the
viewport, the entire model is displayed in its current extents and in plan view.
> VI EWPORT

First corner: 10,10
Qpposite corner: @5, 25

The second step is to determine the correct zoom ratio to allow the contents of
this viewport to be displayed at the correct scale when printed on paper. This
scaleisdirectly related to the size of the title block and the plot scale used to
plot thisdrawing. Thistopic is discussed in greater detail later in this chapter.

E‘FelixE.AD - [C:AFELIX40\test flx | 0]
=Eile Edit Draw Modify Detal Dim  Parts  Options  Wiew  ‘WwWindow 7 _|ﬁ'|5|

D& &P de g
=R=E=] S = B e
¥ ot w1 PreSelect Delete Undelete Undo Redo

20 8 G| 2o = [l [evLevER Solia Line

wi B2 .

S X
OXON|
A LN
O30
@
aF
ARV RN
i@

WCE .34 |4.45 |o.00
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Modifying the Viewports
A viewport is more than just another window. It is a drawing entity in its own
right. It is represented by a rectangle and acts as a container of a certain view of
the construction. Theoretically, any number of viewports may be created in
model space.

Y ou can use editing commands on viewport entities because they are treated as
drawing objects. Y ou can move a viewport to another position with the M ove
command. Y ou can change the size of aviewport with the Stretch command
(the view in the viewport is not scaled with the viewport). When you change
the size of aviewport with the Scale command, the view inside the viewport is
scaled by the same factor. Y ou can erase viewports from the drawing with the
Delete command. Viewports may be copied with the Copy command. The
Rotate, Array, Flip, and Mirror commands also modify the viewport with the
limitation that the edges of the viewport’ s rectangle remain parallel to the X-
and Y -axis of the paper space. Also, these commands do not rotate or mirror
the view in the viewport.

Y ou can use object snap modes and coordinate filters for editing viewports and
when drawing in paper space. Y ou can only manipulate viewports while in

paper space.

Turn Viewports Off and On

The Viewport command’s On and Off options control the visibility of the
contents displayed in the viewport. The Off option turns off the visibility of the
viewport objects: select the viewport frame or pick to an object inside the
frame. To redisplay the model within a deactivated viewport, choose the On
option and pick to an edge of the viewport’s rectangle.

The visibility of the viewport frames themselves is controlled through layers.
Like any other entity, viewports are located on alayer. We recommended that
you place viewports on one or two specific layers, such as
“LM_VIEWPORT_ON” and “LM_VIEWPORT_OFF.” Now you can control
the visibility of the frames of viewports by turning off or freezing a
corresponding layer containing viewports.
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Layer Control of Viewport Contents

The Viewport command’s Layer option freezes and thaws the layers of the
contents of viewports. For example, you could use this option to display 3D
viewsin certain viewports. Only those objects are visible that are on layers
with the prefix “3D_*". Other viewports only display layers containing detailed
2D objects, which have been placed on layers with the prefix “2D_*",
“DETAIL_*", and “DIM_*".

After selecting the Layer option, the Viewport Layer dialog box is displayed.

Yiewport Layer E
Drawing Layer Frozen Viewport Layer

| Filter |

GROUND
RENDER_LIGHTS
DIM_1

DIM_2

TEXT

0

Catcel |

The Drawing Layer list box contains the names of all layers defined in the
current drawing. The Frozen Viewport Layer list box contains those layers
not to be displayed in the currently selected viewport.

Y ou change the layer visibility by selecting one or more layer namesin one
list, then click the > or < button.

To freeze or thaw an entire group of layers, you can specify strings with wild

cards, such as 2D_*, and then click the Filter button. This highlights all layers
that start with 2D _, as shown in the figure above.
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View Control in Viewports

The Viewport command’s View option enlarges a viewport to fit the entire
window. It also allows you to change the zoom level, 3D viewpoint, and so on.

> VI EWPORT

First corner: View

Sel ect viewport: [pick]
Switch to viewport view ...
Vi ewport control:

When calling the option View the prompt “Viewport control:” is
displayed. The following options are at your disposal.

Zoom Pan Ratio NView 3DView Viewpoint

Zoom

The Zoom option displays the prompt, “Zoom Scale factor: ”. Once a scaled
relationship between model and paper space has been established, you should
mani pul ate the view within the viewport only via scaled zooming (usualy by
specifying whole numbers) to maintain the scale.

During the Zoom option, the option bar contains other zoom options: Window,
Extents, 0.9, 0.1, and Previous.

Pan

The Pan option moves the visible portion within a viewport. Two points
specify the pan direction. The scale of the model is not changed.

Y ou can also use the pan functions from the control panel: Pan Left, Pan Right,
Pan Up, Pan Down.

Vi ewport control: ' PANLEFT
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Ratio

The Ratio option is related to the Zoom command. It allows you to specify the
scale ration between paper and model space, much like during the Print
command:

Vi ewport control: Ratio

Info: Height of Viewport: 4.28; Height of nodel
representation: 484.95

Paper Space Units <1>: 1

Model Space Units <113.33>: 2

NView

The NView option display aview that had been saved earlier as a named view
with the View command in model space. The View option opens a dialog box

similar to the one displayed by the View command in model space (see Chapter
3).

The Show button is useful for save and retrieving named views. This option
previews the selected view in the drawing before confirmation.

Y ou can improve your effectiveness of working in layout mode by establishing
named views in model mode, then use them in the viewports of the paper space.
Thisis especially useful when a scaled relationship must be maintained
between model and print space. (See the Techniques and Tips for Layout Mode
section later in this chapter for more hints and recommendations.)

Note:
When you use the View command in layout mode (not the View option of the
Viewport command), you can create named views within paper space.

3DView

Naturally, you can display the model from different viewpoints in space. The
3DView option allows you to set individual 3D views for each viewport. Y ou
can also select a predefined view, such as plan view, front view, or an isometric
view.
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The 3DView option displays the same dialog box asinvoked by the 3DView
command in model space (see Chapter 3).

Note:

Using the 3DView option zooms the content of the viewport to the model space
drawing extents. To achieve a scaled relation between paper space and model
space for isometric or other individual 3D views of the model, we
recommended that you use named views prepared in model space.

Transparent Commands

As mentioned earlier, you can use the transparent commands ' PanL eft,
"PanRight, 'PanUp, and ' PanDown from the control panel. In fact, you can
use all transparent commands in layout mode.

A useful exampleis the transparent command ’ SetViewDir to set a standard
isometric 3D view within aviewport.

The transparent command ' Dist allows you to measure the distance between
two points.

Tips and Techniques for Layout Mode *
Create your construction (in model space) in real world units (at scale 1:1).
Use separate layers for dimensions, hatching, text, etc.
When managing layers, keep in mind that you might want to have different
logical views of your model for use later when presenting or plotting your
drawing with the aid of layout mode.
At acertain stage of the drawing process, you will find the need to print out the
drawing to present it to your client or to forward it to the manufacturer. In this

situation, layout mode can help in many cases:

1. Switch from model space to paper space with the TIM ode command. Notice
that the title bar now reads L ayout: followed by the drawing name.

2. Set the limitsto equal to the paper size used for printing, such A-size or ISO
AO0.
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3. Create alayer for the title block (unless you won't be needing atitle block).

Make the layer current and insert the title block in paper space at the origin
(0,0). Asan alternative, you can draw arectangle with the paper size your
printer uses when printing.

Create alayer for the viewports. Make this layer current before you create
new viewports with the Viewport command. Make sure to use this layer for
viewports only. We recommended you activate the snap mode with
applicable units (inch, millimeter, and centimeter) when creating viewports.

Once the viewport has been established, set up the scale between model and
its representation on the drawing sheet. This step sometimes causes
headaches. Set up the scale for displaying the model by:

a. Position arectangle on atemporary layer in model space that matches the
viewport window in paper space at a specific scale.

b. Create named views in model space (with the View command), which can
be retrieved within the paper space viewportsin with the Viewport
command’s View option.

With the scale set up, be sure to avoid uncontrolled zooms in the viewport.
Confine yourself to the Pan commands and to the ZoomFac command
(specifying whole numbers).

. To modify the height or length of aviewport, we recommend that you use

the Stretch command. The model displayed in the viewport is not scaled
with this command. It maintains the scaled relation between model space
and paper space.

Keep in mind the Golden Rule:

Drawing entities you create in model space can only be edited in model
space.

Drawing objects you create or insert in paper space can only be modified in
paper space.
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Visualization: Hidden Lines and Rendering

Three-dimensional models are created in FelixCAD as awireframe drawing.
With the 3DView command, you can view the 3D geometry in predefined
isometric views, aswell as from any 3D view direction. When opening
additional windows of the current drawing, you can specify independent 3D
view directions for the new viewport.

With most view commands, FelixCAD displays all lines that make up the
wireframe model. To display a more realistic image of your 3D model, you can
have FelixCAD remove the lines that are hidden from your view (called
“hidden line removal”), and to creating full-color renderings the 3D model.

This chapter describes the visualization commands, which are found in the

View menu:
Visualization Command Meaning
Hide Create a new hidden-line drawing in a

separate window.

Fhide Perform a fast hidden-line removal.
Render Render the 3D drawing.
Rconfig Specify parameters for renderings.
Light Insert a light to illuminate the rendering.
LightEdit Edit the light parameters.
Arender Create an animated rendering.

The FHide and Render commands are based on the OpenGL graphics system
from Microsoft, which provides high-performance hidden-line removal and
rendering.
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HIDDEN LINE DRAWING *

The Hide command (View > Hidden Lines> Hidden Line Drawing) creates
a separate .flx drawing file containing the current view with the hidden lines
removed.

As an option, lines and edges that are computed as hidden are placed on a
system-generated layer named “HidelL ayer” (see figure below). You can turn on
or off this layer, assign them a dashed linetype or another color. In addition,
you can remove lines from that special layer and retain those you want to keep
for demonstration purposes.

Note that the “3D” hidden-line view is actually aflattened 2D drawing.

3D drawing, showing all lines. Hidden lines on layer HideLayer. Hidden lines removed by Hide.

Hidden Lines

“File N | I
ne MName : oK
IC:\FELIX[ZAD\HIDE_LFLX Find... I

— Digplay Hidden Lines in Target File

” Suppress create hidden line representation in target file

&+ Create and display hidden lines on Layer HIDE!

Color
" of original & of Layer Hide
Linetype

[F of original & of Layer Hide
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FAST HIDE

The FHide command (View > Hidden Lines> Fast Hide) creates a hidden
line view in the current drawing. (Thisisin contrast to the Hide command,
which outputs the hidden linesto a new drawing.) This FHide command
provides you avisua impression of the 3D model from the current viewpoint.

Y ou can continue to draw in hidden-line display mode, even using object snap
functions. The hidden-line representation is maintained until a Redraw, Regen,
Zoom, or Pan command refreshes the drawing window.

The FHide command is based on the OpenGL system from Microsoft, which
alows high performance hidden-line removal.

EFelixEAD - [C:A\FELIX400House. flz | 0]
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RENDER *

The Render command (View > Render > Render) creates an image of your
3D drawing, called arendering. The rendering isarealistic illustration of the
model. To increase the realism, the rendering can be made to perform smooth
shading and evaluate the lights set into the drawing.

Y ou use rendering to visualize and present your 3D geometry, asit would
appear asif it has been constructed or built. Note that FelixCAD aso includes
an animated rendering function as detailed below this render description..

To render the current viewport of adrawing, start the Render command. The
command prompts you to select where the rendered view should be output to.

Screen File Clipboard | | |

e Screen: therendering is output to the current viewport.
* File: therendering is saved to a.bmp (Windows bitmap) file on disk.

* Clipboard: therendering is copied to the Windows Clipboard in bitmap
format; it can be pasted into another Windows application with the Ctrl+V
(Edit > Paste) command.

The rendering is based on the preferences set with the RConfig command. The
Light command allows you to place lights in the drawing and define their type
and settings. The LightEdit command is used to modify the settings of light
SOUrces.
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RENDER PARAMETERS

The RConfig command (View > Render > Render Parameters) displaysthe
Render Settings dialog box, which lets you control the quality of rendering.

Fander Sellingz x|

[+ DQutpud b Seoeen = I
Caneal I

¥ Llzs defnad Lighiz

[+ Pokgon Dnentalor COW [ Dziwas |

F Twa-ided Lighng

™ Backlzos Culing

¥ Srroth Colors in Polpgons:
I prficeni

9955 %

The Defaults button resets the preferences to default values (as shown in the
illustration above). Thisis convenient, because a number of settings can
influence the performance of render computations dramatically.

The Output to Screen option controls whether the rendered polygons are
output on the screen (to the front buffer) during computations or are written
into adisplay buffer before presenting the rendered image. If this option is not
checked, the rendered image is not displayed before the entire rendered image
is computed.

The Use defined Lights option allows you to activate or deactivate the use of
light sources. When disabled, the program generates a simple shading of the 3D
model; otherwise, the inserted lights are used for the rendering.

The three other options allow expert users who are familiar with advanced
rendering techniques to save time when careful drawing methods have been
used during the creation of a 3D mode!:

* Polygon Orientation CCW
* Two-sided Lightning
» Backface Culling
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It is recommended to use the default values if you are not familiar with these
terms.

The Smooth Colorsin Polygons option specifies whether smoothing colors
are computed upon individual polygon surfaces. Applying an adequate light
environment allows smooth coloring on individual surfaces.

The Anti-Aliasing option allows you to control the process of smoothing
jagged edges caused by aliasing. Aliasing describes certain display effects, like
the staircase effect seen on diagonal lines displayed in adrawing. Anti-aliasing
reduces those artifacts. Turn on anti-aliasing for high-quality rendered images.

To improve the rendering significantly you can choose between 2, 3, 4 or 8
passes with the anti-aliasing algorithm. Because multiple passes dramatically
increase the rendering time, anti-aliasing should be applied only for high-
quality image output (usually when rendering to afile).

ANIMATED RENDERING

The Arender command (View > Animated Rendering) displays arendering
of the current drawing in a separate pop-up window.
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Y ou can rotate the rendering by situating your pointer inside the Arender
window, and holding down the left mouse button. While the mouse button is
depressed, theicon will change to a small hand, allowing you to rotate the
image about the screen.

Zooming and panning for Arender is accomplished by holding down the right
mouse button. While depressed, you can slide the pointer up or down to zoom
and pan the image.

1ol

: o . Bov
To auto-rotate (spin) the rendering image, right Giow
click on the blue command line area and toggle :

the auto-rotate setting. Sr s
ETE

LIGHTS *

The Light command (View > Render > Insert Light) allows you to insert
lightsin the drawing. The lighting environment in a 3D model is set up with
one of more light sources. When no lights are explicitly present, FelixCAD
assume ambient light for the light source.

Light Types
The render program recognizes four types of light sources:

e Ambient light.
e Linear light.

e Point light.

e Spot light.

Anambient light is not really alight source. It is an overall light source that
occurs everywhere equally in the scene. The intensity value of ambient light
defines an overall value of lightness for the total 3D model. The value increases
or decreases the lightness of arendering.

A linear light radiates light along aline, similar to a fluorescent lamp. It hasa
position, intensity, and acolor. It is used to simulate sunlight in the model.

A point light radiates light in all directions. Thisis similar to alight bulb or an
incandescent lamp. It has a position, intensity, and a color.

A spotlight radiates in a specific direction. It is similar to a stage spotlight. It
has a position, an intensity, a color, a direction, and a cone angle.
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Inserting Light Sources

Ambient light is availablein al renderings, but the other sources must be
placed explicitly in the 3D model. The Light command insert light sources into
the drawing.

Although you can insert as many light sources as you want, you can have only
eight light sources turned on.

The Light command displays the Light Sour ces dialog box, which alows you
to you to define parameters for the light, among them the color and the intensity
of the light source.

Lights sources are represented in the drawing as block objects. A light insertion
is always placed on alayer with the name “RENDER_LIGHTS.”

Editing Light Parameters

Y ou modify the settings of an inserted light source later with the LightEdit
command (View > Render > Edit Light Parameters). This command requests
you to select alight, represented by a block insertion. Then the Light Sour ces
dialog box opens, in which you can ater the current preferences for the chosen
light.

Relocating and Removing Light Sources

To change the location of alight or the lights direction, use the standard modify
commands M ove and Rotate.

To remove alight source from the drawing, use the Delete command.
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Light Sources in Detail

The Light Preferences dialog box isused for all four types of light sources.
Depending on the light type, some areas of the dialog box may be grayed out
because those parameters do not apply to the specified light type. The
following figure shows the properties and intensity values of a point light.

—Light Type

) Global Ambient ' Distant
' Point
 Spot Cancel |

Light Name: |PIZIINTLIGHT_1
F LightOn | Color... |

— Intensitiy of Emmitted Light C

Ambient Light: |2|] 0 ﬂJ j 100%
Diffuse Light: |55 1} ﬂ J j 100%
Specular Light: |33 1] ﬂ J j 100%

= Spot Sethings

Cutoff Angle: |45_[|[| Sharpness: |[|_|][|

— Light Att
* Mone ' Linear " Quadratic

Attenuatiion Factor: |1 000000

Ambient Light

Ambient light is not really alight but defines an overall value of lightness for
the total 3D model. Ambient light surrounds the entire model to be rendered. It
increases or decreases the lightness of arendering. With ambient light you can
avoid the problem of having the entire model rendered too darkly.

Ambient light has no direction, which meansthat all surface polygonsin the
drawing are illuminated uniformly by this type of light (independent of the
view direction). In other words, you can understand it as background lightness.

Ambient light is not represented by an light block insertion in the drawing, like
the other light types. For that reason it is not covered by the LIGHT command.
To modify the value for the intensity of ambient light use the LightEdit
command with the Ambient option (View > Render > Ambient Light) to
increase or decrease the lightness of arendering.
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The default value for the intensity of ambient light in a new drawing is 20
percent. Increasing the intensity of ambient light tends to saturate the image and
give it awashed-out appearance.

The default color of ambient light iswhite.

Ambient light may also be turned off to simulate absolute darkness. This
corresponds to an intensity of 0%. Only other light sources in the drawing will
then make drawing objects visible. Turning ambient light off can be utilized to
generate special effects when rendering the model.

Ambient light turned off.

Distant Light

Distant light (also called linear or parallel light) radiates light along aline,
similar to afluorescent light bulb. In other words, parallel light emits uniform
parallel light raysin one direction only.

Commonly, adistant light is used to model sunlight. It has a position, intensity,
and acolor. Theintensity of the light, however, does not diminish with
distance.

Light rays extend infinitely on either side of the insertion point of this type of
light source.
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Point Light
A point light radiates light raysin al directions from asingle point, its
insertion point in the model. Thisis similar to an incandescent light bulb. It has
aposition, intensity, and a color. The intensity of a point light diminishes with
distance.

Y ou set the manner by which the light attenuates with distance (none, linear, or
square) and the factor for distance falloff in the Light Attenuation section of
the dialog box in.

Spot Light
Spotlights have light rays emanating in a specific direction. This type of light
source in amode is similar to a stage spotlight. It has a position, intensity, and
acolor. In addition, the spotlight has a direction and a cone angle.

Y ou determine the light attenuation (falloff with distance) for spotlights. To
determine the direction of a spotlight, you are requested to specify the location
point of the light source and the target point of the spotlight when inserting it
into the drawing.

Common Light Settings

Light source insertions have some settings in common, and some setting
specific to specific light types. This section describes the in-common settings.

Light Mame: ILD1

M LightOn | Color.. |

In the Light Name text edit box, you specify a name of a new light source or
ater the name of an existing named light insertion. Give each light a unique
name. Y ou refer to the light name with the LightEdit command.

The setting of Light On determinesif the light is evaluated during rendering.
Turning off alight means that the render program does not use the light to
illuminate the model. The light settings are retained when turning the light
status back on.

Clicking the Color button display the standard Windows Color dialog box,
alowing you to define a color for the current light source. The default color for
anew light source is white. Note that dark colors affect the light’ s brightness.
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Intensity Components of Emitted Light

This section of the Light Preferences dialog box allows you to set the intensity
of the emitted light. Three components of emitted light are specified in this
section: ambient light factor, diffuse light factor, and specular light factor.

Intensitiy of Emmitted Light Components

Ambient Light: |2|] 0 ﬂ J ﬂ 100
Diffuze Light: Iﬁﬁ 0 ﬂ J ﬂ 100
Specular Light: |33 1] ﬂ J ﬂ 100%

The Ambient Light component is the light that has been scattered so much by
the environment that its direction isimpossible to determine. The light seemsto
come from al directions.

Diffuse Light comes from one direction. It is brighter if it comes squarely
down on a surface than if it barely glances off the surface. Once it hitsa
surface, however, it is scattered equally in al directions, so it appears equally
bright, no matter where the eyeislocated. Any light coming from a particular
position or direction probably has a diffuse component.

Specular Light comes from a particular direction. It tends to bounce off the
surface in apreferred direction. Y ou can think of specularity as shininess.

Light Attenuation

The Light Attenuation section lets you specify distance falloff for point lights
and spotlights.

Light Attenuation
' Mone ' Linear ' Quadratic

Attenuatiion Factor: |1.I]I]I]I]I]l]

First, you determine the manner the light attenuates with distance:

None: no attenuation is applied for the point light or spot light.

Linear: linear falloff is applied, which is commonly used for rendering. The
brightness of the light decreases in inverse proportion to the distance from the
source.
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Quadratic: square faloff ismore realistic, but takes more rendering time. The
brightness caused by the light source decreases in inverse proportion to the
square of the distance.

Second, if you have chosen linear or square falloff, you can specify an
Attenuation Factor in the edit box. The default valueis 1. Light attenuation at
acertain location in the model will be:

» Linear falloff: the inverse of the product of distance and attenuation factor;
» Square faloff: the inverse of the product of square of the distance and
attenuation factor.

Specific Spotlight Settings
The Spot Settings parameters are set only for spotlights:

Cutoff Angle: |45_|]|] Sharpness: ||]_|]|]

The Cutoff Angle value specifiesthe angle for the light cone. That is the angle
between the line from the location point to the target point (determined during
insertion) and the cone edge. Valid valueslie in the range of 0 through 90.

"5pul Settings

The Shar pness value (or spot exponent) determines the attenuation of light
sharpness from the spotlight’ s target line to the edge of the spotlight cone.
Valid values lie between 0 and 128:

e Minimum value, O: a sharp accentuated light cone.
* Any other value: the brightness is highest at the target line of the spotlight
and decreases to the edge of the cone (by the exponent specified).

Maximum value, 128: the smoothest integration of a spotlight into the
environment.
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Raster Images: Using and Editing

RASTER PALETTE
' The View > Raster menu item opens the Raster palette
= =

EEE
(T
it

A0 &
2

RLC  EBHF
BMP RELC

05

(toolbox) with most of the commands available onit.

All raster editing and manipulation commands are available for
RLC (large scanner) format. Only some of the editing
commands are available for TIF and BMP files as noted in the
following pages.

There are conversion programs on the market that may assist
you in changing from another format to one of these supported
formats. FelixCAD 4.01 includes a converter for RLC<>BMP
(monochrome only).

Note: it is necessary to ensure your windows systemis setup to
view ALL file types otherwise you will not be able to view/locate
it

Note: Because inserted raster images do not become integrated in the
drawing file, it is important to not delete or move the original raster image
file so the link between the two remains intact.
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LOAD RASTER FILE (RLOAD)
= This pal ette button inserts a scanned or raster image from afileinto the
current drawing. New for FelixCAD 4.01 and higher is the addition of color.tif
and .bmp file formats. These two formats have been added to the existing .rlc
format from previous rel eases.

The Load Raster File button displays the Select File dialog box to alow you to
select the raster image you wish to insert into the drawing. Pick the raster file
type (RLC, TIF, or BMP) from the Files of Type pick list. FelixCAD is
currently limited to two raster images at one time.

select RLC-file K
Look ir: I 25 MacadZ1n j gl b ==
Acadfont @ partiib Image.rlc
Cfg ] Programs
Coramon @ g3
Design (L3 scncam
Fonts D Toalz
Manuals [ Trees
tscad (23 Tutar
File name: | Open I
Files of pe: [*ALC [ Cancel |
Find... |

Once you select an image, the following dialog box ask you where to insert the
image, the scale factor, the color of the image, the DPI (dots per inch), and the
rotation factor.

Properties

File: CiAMscad21gilmage.ric

Insertionpoint: [425450.536 |434127.899 ﬂ

Scale [1:n]: |1 000

DPL: [400

Rotation: ||]_|]I]I]I]I]
Color: |!|

OK I Cancel | Help
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Once you have entered the information, the raster image appears on the screen.
Y ou may need to zoom to the extents of the image using the zoom tools on the
control panel to see the complete image.
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REMOVE RASTER (RUNLOAD)

K

[* This Remove Raster button removes the selected image from the drawing.
If 2 images are currently loaded, the system will prompt for which image to
delete.
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PROPERTY SETTINGS OF RASTER FILE (RPROP)

The Property Settings of Raster File button brings the following dialog
box and allows you to change any of the fields. The changes are only done to
the current image and do not affect the original stored on your computer.

Fuogemiss E1
Filee cimcumsisheemics? bmg

Inssrtion paing 1,40 P¥TT ﬂ
Beale [Im]: W
oet fane
Ressatban: [7 o000
Cales I

Insertion point: location of the image’ s lower-l€eft corner.
Scale[1:n]: Setsthe scale factor to make the raster image larger or smaller.
DPI: dots per inch, affects the size of the image.

Rotation: orients theimagein reference to the drawing. Positive rotation is
counterclockwise, negative rotation is clockwise.

Color: Setsthe color the entire image takes on:

Number Color
Dark red
Green
Gold
Dark blue
Purple
Turquoise
Light gray
Light green
Light blue

0 Light yellow

RPlO(0[N|O|O|~[W[IN|F

370



Chapter 15 Raster Images: Using and Editing

SAVE RASTER (RSAVE)

~ The Save Raster button allows you to save all of the changes to the image,
done by the Property Settings Raster File button, back to your hard drive.

These changes are permanent, so be careful and make sure you have a back up
of the original raster image before saving the changes.

TOGGLE RASTER FRAME ON/OFF (RBORDER)

The Toggle Raster Frame On/Off button toggles the rectangular frame
border around the image. The frame is turned off or on. The frames of all raster
images are affected at the same time. When on, the frame shows the outer edge
of the image and isin the same color as the image.

MOVE RASTER (RMOVE)
1

suggests. If you have more than one raster image in the drawing, you are asked
to select the one to be moved:

sel ect raster /<point>/?/Last/#n [#0]:
The options have the following meaning:

e <point>: you select the raster image with the cursor.

» Last: select the last image selected.

* #0: Typetheid number of the image; the first image is #0.
o 7?2 displaysal numbers to choose from.

Y ou are then asked for a Base point and a Destination point, just like the
standard M ove command.

371



Chapter 15 Raster Images: Using and Editing

ROTATE RASTER (RROTATE)

2
<> The Rotate Raster button lets you rotate RLC and TIF raster images (does

not support BMP images) to match your vector drawing. The prompt is as
follows:

sel ect raster /<point>/?/Last/#n [#0]:

This allows you to select the correct raster image to rotate, using the same
options as for the M ove Raster command. Next, you are prompted:

Rot ati on angl e:

Thisisthe amount of rotation: clockwise is a negative rotation and clockwiseis
apositive rotation.

MIRROR RASTER

TheMirror Raster button (RLC only) alows you to mirror image RLC files
only. You first select the image on screen:

sel ect raster /<point>/?/Last/#n [#0]:

After selecting the image, you are asked;

mrror axis:

Two options appear on the options bar: Horizontal and Vertical. Pick the one
you wish to use. After afew seconds, the raster image is rotated and FelixCAD
displays the Properties dialog box. Thislets you specify the properties of the
mirrored copy.

The original image is not removed. The mirrored image is displayed according
to the image properties.
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RMONT

RCUT

@ The RMont command (RLC only) lets you copy a portion of, or the whole,
raster image. Y ou are prompted to place a window around the portion to be
copied. Thisissimilar to the Zoom Window command. Y ou are prompted for
the First Corner and then the Second Corner.

After picking the areato copy, you are asked to confirm the properties of the
new image. The changes are only for this drawing session, unless you save the
property changes.

& The RCut command (RLC only) lets you remove a portion of the raster
image. Y ou must first draw a closed polyline around the areato be clipped. The
polyline must be a series of straight-line segments; arcs will be treated asif the
chord of the arc was the boundary. Y ou must close the polyline.

Y ou will be prompted to pick the raster image to clip, just as in the move image
and rotate image commands.

sel ect raster /<point>/?/Last/#n [#0]:

Then you are asked to pick the polyline to use for the clipping. Finally, the
command asks:

save properties for ‘C\lmage.rlc ?':

If you answer no, then the image is ssimply clipped and that portion falling
within the polyline boundary is removed from the screen and the properties
remain unchanged. If you answer yes, the following is displayed,;

properties saved for ‘C\lmage.rlc’.

and then the image is cut or clipped inside of the polyline and the properties are
saved for the original raster image.
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RVECTORS

A

" The RVectors command (RLC only) edits the transformation vectors
required to adjust the raster image to match the vector drawing. The vectors
you define will be drawn on the layer “RASTER.” Y ou can actually draw the
vectors before starting this command and it will detect them for you.

Transformationvectors
old: [444.821 |235.641 j
new: [661.560 |288.566 j
select | newl delete | delete all |

3 transformationvector[s] on layer "RASTER'

help |

Old

Old isthe current starting location of the currently selected transformation
vector. You can type anew location if you wish or use the < button to visually
pick alocation on the screen.

New

New isthe current ending location of the currently selected transformation
vector. You can typein anew location if you wish or use the < button to
visually pick alocation on the screen.

Select

The Select button will let you select which vector you are currently editing.
Y ou pick the vector on screen.

New

The New button create a new vector from the coordinates displayed in the Old
and New fields. It duplicates a vector if you pick this button while old values
arein the fields above, but you can still manipulate those vectors by using the
two < buttonsto the right of the New and Old coordinates.
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Delete

The Delete button deletes the currently selected vector, both from the routine
and the screen.

Delete All
The Delete All button deletes all vectors on the layer “RASTER.”

Raster Layer Display

This location displays the number of vectors detected on the layer “RASTER.”
Do NOT usethislayer for anything else or you will confuse the program.

4-POINT TRANSFORMATION (RTRANS)

This command performs a simple transformation that stretches the raster image
to match your vector line work. Y ou are required to enter four vector

trangd ations in the edit/define transformation vectors menu. Then when you
select this option the stretching of the raster will be done. Make sure you enter
exactly four transformation vectors, since this routine will not run with more or
less than four! Once the transformation is completed you will be prompted for
the properties to confirm the insertion point color, etc.

PRINT/PLOT SORTING

For printers and plotters that can output raster images (such asinkjet, laser,
electrostatic, and dot matrix), you can control whether you want the vectors
printed on top of the raster image -- or the other way round. Thisway you can
see the vectors on top of theimage, if desired. The prompt of the PrintOpt
command is, as follows:

print raster before vector or after vector [Before]:
Validreplies are B for before or A for after.

Now you can go ahead and plot your diagram as you normally would. The
raster will now print/plot as you have indicated.
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The BATPROC Command (Batch Processing) *

The BATPROC command isatool for Batch Processing of FelixCAD FLX,
DXF and DWG files. It has three main functions:

e Converting files (FLX, DXF and DWG) to Raster Format (WMF or BMP)

e Converting files (FLX, DXF and DWG) to Vector Format (FLX, DXF and
DWG)

e Batch plotting of files (FLX, DXF and DWG)

These functions can be used alone or in combination (example. batch plotting
and file conversion).

All Batch Processing functions are started by adding files for processing to a
‘List' located on the | eft side of the Batch Plotting and Converting Dialog box.
The'Actions to apply to the 'List' are located at the right side of the Dialog
box.
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START BATCH PROCESSING

Y ou can start the command by simply typing "BATPROC" or by selecting the
menu item '‘Batch Processing' from of FILE menu. Once thisis done the
following dialog box appears at the screen:
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CREATING AND MODIFYING FILE LIST

Thefirst step in Batch Processing is creating a 'List' of drawing files to process.
Located on the left side of the BATPROC dialog box, there are several file
selection tools that enable you to:

* Addfilesfrom any directory
* Savealistof files
» Append afilelist to the current list or load a saved filelist.

« Removefilesfrom the current list.
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Options for Adding Files from a Directory

Thefirst step is setting the selection options. The two options for file selection
are displayed as check boxes:

] Include Subdirectories (click on box to include all subdirectories of the
chosen directory)

[ Filter: F .FLX, *.DXF, *. DWG]| (edit filter list & click on box to select only
these file types)

Adding Files from a Directory

The next step isto select adirectory and add all filesinside that directory to the
list. The button to do thisis labeled: Select Directory to Add Filesfrom.
Once you click on this button, browse through your computer directories
(networked or local) and choose the directory containing the files you want to
process. To add files from a different directory, simply repeat the command or
use the << Append from| button (see List Files below).

Note: If you have previoudly selected a directory and saved that list of files, you
can load a list file instead (see List Files below).

List Box

Once the previous two steps have been completed, you will see alist of files
from which to select individual ones for processing. Select some or all of the
files by marking them inside of the box. To do this, use the mouse (l€eft click) in
combination with the <SHIFT> or <CONTROL > Key to get amultiple
selection. The selected file(s) will be highlighted. Thisin fact operatesin the
same fashion as all Windows programs for file selection. Note: that if you start
the processing, all filesinside of the list, not only the highlighted files, will be
used.

Selection Options

After selecting or deselecting items of the list box, you can change the
selections using any of six buttons:

« [All]. Clicking this button will select all items from the list.

«  [Nond. Clicking this button will deselect all selected items of the ist. In
result no item in the list will be selected.
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«  lInvert. Clicking this button will invert the selection; this means all
selected items will be de-selected, while all others will be selected.

« |Mark By Pattern Matching. Clicking this button will open anew dialog
box; there you can select or deselect items by applying one or more
patterns to the list of drawing files. The following picture shows the dialog
box:

The meaning of the pattern matching is not the same as DOS WIN -
= file names, but the same asthe'wcmat ch' function. See the
"Customization Manual" for more information.

Here is a short summary of special selection characters:

Salach Nams by pallesn mabihing

Fabizm I |!|-|_i I

Mite: The matcining corudilion iefers b * = any sequence of characters; ? = any single character;
Ca A et ICHETREATL @ = any single letter; # = any single number;
0 Mk malching seecion ool . any non-alphabetical character; ,= separates patterns;

i Maik patching sskecion sddiond ~ not the following match (works only at the first position)

Uk mastohing s=lection [..] = any character inside .-. = character in therange
[~]= any character, which is not inside of the brackets
Corcd | | T suppresses the special meaning of the following character

Patterns Matching Dialog Box

. Delete selected from thelist. Use this button to remove the selected
items from the list.

. Clear list .Usethis button to fully clear thelist. Note: This function
does not delete any file fromyour file system.

List Files

List Files are stored lists of filesthat can berecalled for later use. There are
four buttons options for this function:

. . Once alist of filesis composed from the previous steps, this list
can be saved for future using the button.

. . After pressing the button, you retrieve a previously saved 'List
File' which contains alist of drawing files. Repeating the command will
exchange the current file list with the new one selected.

« |<<Append from|. Activating the button will add the contents of a'List File'
to the current list.
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«  [Append to>>]. Activating the button will add the contents of the current list

of filesto aselected 'List File'.

Note: You can generate a drawing file list using the old DOS-Command dir:
> dir *.fIx/S/B> C:/TEMP/draw.|st

List Order
There are five buttons to help you define the order of processing:

« [Sort]. The Sort button will sort the list in alphabetical order. If you apply
this function, duplicate items will be removed too.

+ |Reversd. The Reverse button turns around the order of the items inside of
the list box.

. . The Move Up button will move all selected items by one item.

. . The Move Down button moves all selected items down by
one step.

« Moveto topl The Move to Top button moves all selected items up to the
top of thelist.

« Moveto end. The Move to End button moves all selected items to the end
of thelist.

Note that all of these functions for changing the list order, leave the selection
unchanged.

INFO/STATE

This area of the BATPROC diaog box, located in the lower left corner,
informs you about the process and the results of al list actions. On the first
line, you can see the current state - i.e. how many files are in the list and how
many are selected. The second line shows you the progress of the current
action, and if ready, the result of this action.

DEFINING THE ACTIONS FOR BATCH PROCESSING

After composing the list, the actions for all items of the list have to be
specified. Therelated fields are placed on the right side of the dialog box.
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Printing/ Plotting

The area of the BATPROC dialog box labeled 'Print / Plot' is to 'output’ the
selected files. This output istransferred to either a device (such as a plotter or
printer) or araster file (BMP or WMF format). There are six options for this
function which include the following radio buttons and check boxes:

* View. Activating this radio button process afile to the current view at the
time the drawing was last saved.

e Limits. Activating this radio button means file(s) will be processed at each
drawing limit(s) or extents.

« []Toprinter. Activating this check box will send selected files to the
printer or plotter.
Note: Before you start the batch printing, it's necessary to select the printer
and the options for printing. It's highly recommended to open one of the
drawing files which are be plotted and print this using the set options.
These options are defaulted for each drawing of thelist.

« []Into BMP-file. Activating this check box will 'plot' the selected files to
aBMPfile (Bitmap).

« []Into WMF-file. Activating this check box will 'plot' the selected files to
aWMF file (Windows Met&file)

« [ ] Overwrite Existing files. Activating this check box will determine if
existing BMP and WMF files, of the same name, will be overwritten or not.

Converting Files to Other Vector Formats

In addition to batch plotting & raster conversion features, the Convert to
section of the BATPROC dialog box allows you to convert selected files to one
or more other vector formats (FLX, DXF or DWG). The AutoCAD DWG
formats will be written for Release 12. Note: For multiple file type conversions
it's highly recommended to switch off the Overwrite Option, because enabling
it can destroy the original drawings.

Conversion Overwrite Options

It's possible to overwrite existing files in converting files. To do this, activate
the [_]Overwrite existing drawings check box. Once this option is activated,
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there are three possible modes of operation, which are chosen by means of
radio buttons:

* Not multiple. Thisradio button prevents overwriting thefile, if it has
aready written or if it isinside of the drawing file list, which will follow.
As an example assume you have the composed a list, which contains both a
file conv.fIx and afile conv.dwg. These files would be converted into both
the DXF and the DWG format. If the unlimited overwriting was set, the
first file conv.flx would be open and saved as conv.dxf and as conv.dwg. It
would overwrite the existing file conv.dwg too. Because thisfileisalsoin
thelist, it would be opened again. To prevent such occurrences, it's highly
recommended that you use the Not M ultiple option to prevent overwriting
of drawing files. The technical background of thisoption is, that for each
file that isto be overwritten, another one is checked. If thisfile has already
been written by the Batch Process, or if it is part of the remaining list, the
file won't be overwritten.

* Not refresh itself. Thisradio button prevents the file from overwriting
itself.

* Always. Thisradio button alows overwrite each selected file, including
itself.

LogFile Options
The Logfile section of the BATPROC dialog box is located in the lower right
corner. It has two variables which activate the logfile option and create a name
for that logfile.

[ICreate L ogfile. Activating this check box allows you to define alogfile,
which will be written during the batch processing.

button. Y ou can select a L ogfile filename, by using this button. If a

chosen filename aready exists, it will be overwritten. It's useful to leave this
option activated.
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Customization: Palette and Resource Manager

This chapter discusses FelixCAD functions that allow you to customize the
user interface. The following table contains a summary of the available
commands found in the File menu:

Command Function

PalMan Palette Manager
Palette Palette

Menu Menu

Tablet Load tablet menu
TabSection Load tablet section
Macro Execute macro

This chapter gives you an overview of some of the customization possibilities
with FelixCAD. For complete details, refer to the Customization and
Programming manual.

Palette

A palette (or toolbox) is a collection of buttons that represent a common group
of commands. Y ou can open up to ten palettes simultaneously, and place them
anywhere on the screen.

Palettes allow you to quickly access commands; to execute these commands,
you need only select the button with the cursor.

In general, al of the commands found in a given pull-down menu are contained
in asingle palette. FelixCAD, however, includes some palettes in which the
commands from several pull-down menus are combined for practical reasons.

Use the Dialog and M enu Editor to create your own palettes, or to customize
existing palettes for particular tasks. Detailed instruction on this customization
is contained in the Programmer’ s Guide manual.
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PALETTE MANAGER

Y ou control the display of palettes with the elect Palette/ Desktop Manger.
Type the PalM an command or select Palette Manager from the File menu.
The following dialog box opens:

Palette / Desktop Manager I

Object Snap, Precizion Modes, Settings " Blse
Edit Commands

Drawing Commands
b odif mands
bols

b2/ Symbolz
Dimenzioning
E dit D etails
Zoom, Pan, Yiew, Window Commands
30 View and User Coordinate System
Digitize Paper Drawing
E dit Cammands [horizontal) ;I

Palatte 1 | Object Snap, Precision Modes, Settings
Paletts 2 | Zoom, Pan, Wiew, Window Commands
Palette 3 | Drawing Commands

Palatte 4 | Dimenzioning

Palette & | Modify Commands
Palette 7 |
Palette & |

The upper half of the dialog box lists all palettes currently at your disposal.
Thislist displays the names of all palette files with the extension .mnp in the
directory defined during program configuration the menu folder (or sub-
directory). By default, thisisthe \applic folder. Instructions for this
configuration are found in the Programmer’ s Guide manual.

To open one or more palettes:

1. Fromthelist, select the palette you want displayed.

2. Noticethe ten buttons, designated Palette 1 through Palette 8. Click one of
the ten buttons. This assign an identification number (for example, Palette 1) to
the palette. If there is another palette with the same ID number already open,
that palette is closed and is replaced by the newly selected pal ette.

3. Click Close. FelixCAD opens the palette.

To add customized palettes to the Palette Manager, edit the Fcad.Pal file,
which islocated in the \applic folder. The structure of thefileis:
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Pal ette description 1
pal ettel. mp

Pal ette description 2
pal ette2. mp

Pal ette description 3
pal ette3. mp

and so forth.

The palette description is found in the list shown in the Palette M anager
dialog box. The line following always names the palette file. Y ou can change or
delete the entries as you wish.

COMMANDS FOR PALETTE CONTROL

Palette

The Palette command (File > Resour ce Manager > Palette) opens and places
a palette on the FelixCAD desktop. The Palette command differs from the
Palette Manager in that Palette lets you chose the pal ette from any folder
(sub-directory). It is not necessary that the palette files be situated in a
particular directory.

Palette can only be executed when less then ten palettes are open. When the
maximum of ten palettesis open, the message “A maximum of ten palettesis
available!” is displayed and the command stops.

Every palette opensin its own window. In the title bar of the pal ette window
you will find the name of the palette as well as an ID-number. Palettes can be
moved, rotated, and placed anywhere on the screen.

PalClose

The PalClose command removes a pal ette from the desktop. Specify the Palette
ID number, such as P1, P2, etc. (you find the number displayed on the title bar
of the palette) or type the name of the palette, such as Dimension. The
corresponding palette is closed.
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MENU

FelixCAD is designed to work with avariety of pull-down menus. The
definitions of the pull-down menus are located in files with the extension of
.mnu.

Y ou can create your own pull-down menus using the Dialog and Menu Editor
program. Y ou will find detailed instructions on this procedure in the
Programmer’s Guide manual .

To load a pull-down menu follow this procedure:

1. Select File > Resource Manager > Pulldown Menu or type the Menu or
Pulldown commands.

2. Select amenu .mnu file from the dialog box.

3. Click OK.

DIALOG AND MENU EDITOR *

With the Dialog and M enu Editor (DME) FelixCAD provides a powerful tool
for customization. Y ou open the DME with the DIgEdit command (File >
Resource Manager > Run Dialog and Menu Editor).

When the file dialog box appears, use the Files of type drop list to specify the
type of the resource file to be edited:

.dlg Diaogfile
.mnp  Palettefile
onu  Menufile

Detailed information on customizing these items and using the DME is
provided in the Customization and Programming manual .
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MACROS *

Using macros automates the execution of a sequence of command. A macro
minimizes repetitive keystrokes. Y ou create a macro by saving the command
sequencein a.mer file, which can be executed as many times as you require.

The procedure for thisis asfollows:

1. To execute amacro, select File > Resour ce Manager > Run Macro from
the menu, or type M acr o at the command prompt.

2. Select amacro file (extension .mcr) from the file dialog box.

3. Confirm the selection by clicking OK. Notice that the macro immediately
beginsto run.

There are further instructions for creating macros in the Programmer’s Guide
manual.

Load LISP File *

The LoadLisp command (File > Resource Manager > Load LISP File)
alowsyou to load an FLISP file via afile dialog box. Detailed information on
the built-in FLISP interpreter is found in the Programmer’s Guide.

Editor

The Editor command (File > Resource Manager > Editor) calls the Windows
Notepad editor, which allows you to edit FLISP files or other resource files
(such aslinetype and hatch pattern files). A file dialog box to specify thefile
type and file name is displayed when invoking the command.

Display Text-File

The ListFile command File > Resource Manager > List File) displaysa
specified filein alist box. Thisallows you to read the resource file without
editing it.
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DIGITIZING TABLET *

FelixCAD supports the use of a digitizing tablet as an input device and for
cursor control. Thetablet lets you enter coordinates for drawing points, as well
as select commands viaicons. Before you can use the tablet, you must load an
.mnt tablet menu file. Thisis performed automatically when FelixCAD starts, if
the tablet configuration had been selected during program configuration.

The Menu command enables you to change the tablet menu file in the same
way as described previously for the pull-down menu file. To load atablet menu
follow this procedure:

1. Select File > Resource Manager > Menu from the menu. Y ou can also
type the Tablet command.

2. Select atablet menu file from the dialog box. If necessary, change the file
typeto .mnt.

3. Confirm the selection by clicking OK.

A tablet can also be loaded by selecting the symbol for program customization.
In this case you must select a.mnt file. The remainder of the selection is made
according to the previously described procedure.

Replace Tablet Menu Section *

The Replace Tablet M enu Section option enables you to load an individual
section of the tablet menu, changing the commands and functions of the
complete menu.

To do so, enter the TabSection command. There is also a small palette made
for the tablet configuration. Using the pal ette manager, load the Tablet M enu
palette.

Determine which tablet menu section should be loaded. Identify the desired
section by its section number. Enter the name of the tablet menu file that
contains the defined area.

Repl ace Tabl et Menu Section

ID (S1...S8) or section nanme: S1
File nane of the new tabl et nenu-description: tabnenul

The identified area with the commands and functions from the entered file will
be restored.
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Configuring a Tablet *

FelixCAD uses the Windows WinTab standard to interface with digitizing
tablets. Contact the tablet manufacturer for the necessary Windows device
driver. When the tablet is working as a standard Windows pointing device, then
it can be configured for FelixCAD.

FelixCAD supports the tablet in two modes: digitizing and command entry.
When set to digitizing mode, you can trace over paper drawingsinto FelixCAD
with as much accuracy as your tablet can provide.

When used in command entry mode, the tablet is used to position the cursor on
the drawing window, select commands from menus and tool palettes, and
optionally select commands from menus on the tablet itself.

The tablet uses a menu file with the extension .mnt. A sample has been
included with FelixCAD called Template.Mnt. This tablet menu is currently
empty. The tablet can contain up to eight menu aress.

Tablet configuration is done using the TabConfig command. This command
loads a dialog box that is used to define the screen arealocation on the tablet,
and the menu locations on the tablet. The number of rows and columns for each
screen areais defined in the tablet menu file.

Setting up the tablet areas can be done interactively byt picking the bottom | eft
and top right corners of each area, or manually by directly entering the digitizer
coordinatesin the dialog. Most users will prefer to do this interactively.

Digitizing Existing Drawings *

To digitize existing drawings, you need to have two defined coordinate
locations on your drawing. Place your drawing on the tablet and tape it down so
it cannot move. Enter the DigiConfig command. The program asks for the
value of two coordinates and then asks you to pick the corresponding location
on the plan.

Y ou turn on and off the digitizing function with the DigiOn and DigiOff

commands. The program has a digitizer palette called the “ Digitize Paper
Drawings’ that can make the process easier.
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Editing Tablet Menus *

The tablet menu commands are stored in an ASCI| file that can be edited using
any standard text editor, such as the Windows Notepad. (If you edit thefile
with aword processor, such as WordPerfect, make sure that thefile is save as
pure text only. Word processors normally store filesin a proprietary binary
format.)

To modify atablet menu file, you need to edit two primary areas of thefile: (1)
the SETTINGS area, which defines the row and column layout of the menu
areas; and (2) the FIEL D area, which defines the commands that are executed
when you pick with your tablet cursor pick button.

The SETTINGS Section
The header looks like this:

SECTI ON
SETTI NGS
BEG N
SECTI ONI DENT = “Section_1"
Col umms =10
Li nes = 10
END

The SECTIONIDENT defines the name of this menu section. The Lines and
Columns define how many rows and columns will be immediately below this
section. Y ou can have up to eight sectionsin the menu file.

The FIELDS Section
Hereis an example of afield line:

TABLETI TEM = “A 01", {Hel p Status Bar | Hel p-Iten}, [ FCVD] A" COMVAND
The A_01 defines the row and column item.

The Help Status Bar defines the information that will be displayed when the
cursor selects the item.

The Help-l1tem defines the help item in the help file.

The [FCM D] identifies that a command is coming and should not be modified.
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The* COMM AND defines the command that will be executed. Normally you
prefix al commands with the 2™ symbol, which represents the Esc key (twice
in arow) to cancel any current commands.

Hereis an example of what you might enter if you want to executethe Line
command:

TABLETI TEM = “A 01", {Draw Line(s) | LINE}, [ FCMD]~ALI NE

Note that this structure is very similar to the menu files (.mnu) structure.

If you need more examples of how commands are executed, you can edit the
Fcad.Mnu file. Be very careful not to modify the Fcad.Mnu. Y ou should copy
thisfile to another location and edit from it there.
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INDEX

.BAK, 36

.BMP, 374

.DWG, 2, 8, 31, 35, 246, 247, 250, 253, 263,
277,383 "

.DXF, 2, 8, 31, 35, 246, 247, 250, 251, 263, 277,
330, 383 *

.FLK, 37

.FLX, 8, 31, 35, 36, 37, 246, 250, 253, 263, 277,
327, 336, 360, 383

.FSH, 234-37

.LIN, 118, 129

.MCR, 395

.MNT, 396

.MNU, 40, 394, 399

.PAT, 317, 319

.PDF, 4,5

.PLB, 261, 263

.RLC, 374

.TIF, 374

3D BOX, 185 *

3D CONE, 186 *

3D ELLIPSOID, 186 *

3D FACE, 89, 136, 174, 177 *

3D POLYLINE, 132, 141, 173, 182, 184, 206,
211+

3D SPHERE, 186 *

3D TORUS, 186 *

3D WEDGE, 185 *

4-POINT-TRANSFORMATION, 381

ADOBE ACROBAT INSTALLATION, 8
ALIAS. SEE COMMAND ALIAS
ALL, 73
ANGLE INPUT (POLAR COORDINATES), 64
ANIMATED RENDERING, 364
ARC

3Point, 147

Angle, 148

Append, 150

Center point, 150

Direction, 148
Radius, 150
Start point / end point, 147
Start-/end point/center point, 149
ARC SEGMENTS, 137, 158, 173, 184, 206, 221
ARRAY, 201, 284, 352
in rows and columns, 202
ATTACH, 278. SEE XINSERT. SEE XLINK
ATTRIBUTES
creating, 267
insertion point, 269
Part definitions with attributes, 271
text options, 269
ATTRIBUTES, 1, 53, 132, 192, 223, 245, 247,
260, 267. SEE COMMAND ATTEDIT. SEE
COMMAND ATTDEF
display mode, 136
Display mode, 275
AUTOCAD
drawings. See .DWG and .DXF
AUTOMATIC BACKUP SETTING, 59

BASEPOINT, 200
BATCH PROCESSING, 339, 383-89 *
BEARINGS, 78
BHATCH. SEE HATCH
BIND, 280
BLOCKS. SEE PARTS
BOUNDARY. SEE PCONTOUR
edge, 211, 216, 316, 379
BOX. SEE 3D BOX *
BPOLY. SEE PCONTOUR
B-SPLINED CURVE, 230
BYLAYER, 44, 117, 123, 126, 127, 297

C/C++ LANGUAGE PROGRAMMING
INTERFACE, 4 *

CENTER, 46, 62, 66, 80, 86, 87, 90, 133, 142,
143, 144, 146, 148, 149, 150, 152, 153, 156,
168, 170, 193, 203, 206, 221, 234, 240, 250,
270, 290, 294, 310, 322, 345

CHAIN, 74, 84, 140, 157, 163, 291, 305, 308

CHANGE
attributes, 272
dimension, 313
object properties, 129
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polyline, 225
text, 243

CHANGE, 221-24. ALSO SEE ATTEDIT,
POLYEDIT, PROPEDIT, TEXTEDIT

CIRCLE, 49, 50, 74, 87, 91, 93, 132, 137, 152,
202, 207, 218, 222, 246, 299, 310, 311, 323,

339
CIRCLE. SEE COMMAND CIRCLE
Diameter, 145
Radius, 144
Tangent, 145

Three points on circumference, 143
CLIPBOARD, 326, 328, 331, 332, 334, 335,

338, 362
CLIPPING RASTER IMAGE, 379
CLOSING A DRAWING, 35
COLOR OF LAYER, 117
COMMAND 2DFACE, 165
COMMAND 3DBOX, 185 *
COMMAND 3DCONE, 186 *
COMMAND 3DELLIPS, 186 *
COMMAND 3DFACE, 174 *
COMMAND 3DSPHER, 186 *
COMMAND 3DTORUS, 186 *
COMMAND 3DWEDGE, 185 *
COMMAND ALIAS, 49, 61
COMMAND ARC, 146
COMMAND ARENDER, 364
COMMAND ARRAY, 201
COMMAND ATTEDIT, 272, 273
COMMAND ATTXEDIT, 272
COMMAND BATPROC, 383 *
COMMAND CHAIN, 157
COMMAND CHANGE, 221

attributes, 273
COMMAND CIRCLE, 142
COMMAND CLOSE, 35
COMMAND CONFIG, 59
COMMAND COPY, 192
COMMAND COPYPROP, 131
COMMAND DELETE, 53
COMMAND DELPARTIAL, 218
COMMAND DESKCONF, 57
COMMAND DIGICONFIG, 397 *
COMMAND DIGIOFF, 397 *
COMMAND DIMAS3P, 312
COMMAND DIMA4P, 312
COMMAND DIMBAS, 308
COMMAND DIMCEN, 311
COMMAND DIMCON, 305
COMMAND DIMHOR, 299
COMMAND DIMLIN, 301

COMMAND DIMOBL, 313
COMMAND DIMORD, 309
COMMAND DIMSAVE, 314
COMMAND DIMSER, 306
COMMAND DIMTMOVE, 313
COMMAND DIMTNEW, 313
COMMAND DIMTPOS, 313
COMMAND DIMTROT, 313
COMMAND DIMTYPE, 291
COMMAND DIMUPD, 314
COMMAND DIST, 323
COMMAND DPAN, 106
COMMAND DRAWMODE, 135
COMMAND DZOOM, 106
COMMAND EINFO, 326
COMMAND EXPAND, 211
COMMAND FHIDE, 361
COMMAND FILLET, 212
COMMAND GROUP, 283
COMMAND HIDE, 360 *
COMMAND HPEDIT, 320
COMMAND ID, 322, 323
COMMAND INSERT, 246, 252
COMMAND INSERTQ, 257, 258
COMMAND INTERSECT, 215
COMMAND LAYER, 121
COMMAND LAYREF, 128
COMMAND LENGTHEN, 216
COMMAND LIBRARY, 261
COMMAND LIGHT, 365 *
COMMAND LINE, 138
COMMAND LINE, THE, 41, 57
COMMAND LINETYPE, 119, 134
COMMAND MACRO, 395 *
COMMAND MOVE, 190
COMMAND NGON, 152
COMMAND OFFSET, 206
COMMAND OSNAP, 86
COMMAND PALETTE, 393
COMMAND PALMAN, 58
COMMAND PAN, 104
COMMAND PARTDEF, 248
COMMAND PARTEXP, 247, 250 *
COMMAND PARTLIB, 261
COMMAND PASTE, 335
COMMAND PCONTOUR, 163
COMMAND PLANVIEW, 99
COMMAND POINT, 169
COMMAND POLY3D, 173
COMMAND PRECPAR, 81
COMMAND PRINT, 341
COMMAND PROPEDIT, 129
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COMMAND PROPLAYER, 131
COMMAND PSETUP, 340
COMMAND PURGE, 54
COMMAND QWOPEN, 100
COMMAND RECTANGLE, 151
COMMAND REDO, 53
COMMAND REJOIN, 221
COMMAND RENAME, 54
COMMAND RENDER, 362 *
COMMAND RING, 168
COMMAND ROTATE, 193
COMMAND RTEXT, 242
COMMAND SAVE, 36
COMMAND SAVEALL, 36
COMMAND SETLAYER, 126
COMMAND SETLIB, 261
COMMAND SETTINGS, 79
COMMAND SETTINGS, 78
COMMAND SETUP, 75
COMMAND SETVIEWDIR, 99
COMMAND SLDOUT (MSLIDE), 333
COMMAND STRETCH, 199
COMMAND TABLET, 396 *
COMMAND TEXT, 238
COMMAND TEXTEDIT, 243
COMMAND THICKNESS, 132
COMMAND TICON, 47
COMMAND TRAPEZOID, 155 *
COMMAND UNDELETE, 54
COMMAND UNDO, 53
COMMAND VIEW, 107
COMMAND VTXEDIT, 228
COMMAND WCLOSE, 100
COMMAND WMFOUT, 331, 332 *
COMMAND WOPEN, 98
COMMAND XLINK, 277
COMMAND XPLODE, 260
COMMAND XPLORER, 55
COMMAND ZOOM, 101
COMMAND ZOOMBACK, 102
COMMAND ZOOMFAC, 104
COMMAND ZOOMFIT, 103
COMMAND ZOOMIN, 103
COMMAND ZOOMOUT. SEE
COMMAND ZOOMPAGE, 104
COMMAND ZOOMWIN, 102
COMMANDS, REPEATING, 51
CONE. SEE 3D CONE *
CONFIGURE, 59
CONSTRUCTION POINTS. SEE COMMAND
POINT
CONTOUR, 163

CONTROL PANEL, 45, 57

COORDINATE FILTERS, 66

COORDINATE SYMBOL, 47

COORDINATE TYPES, 62

COPY, 192

COPY MULTIPLE, 201

COPY OBJECT PROPERTIES, 131

COPY PORTION OF IMAGE, 379

CREATING GROUPS, 283

CROSS HATCHING. SEE HATCH

CROSSING POLYGON SELECTION, 70

CROSSING SELECTION, 69

CURSOR, 66

CURSOR MENU, 48, 88

CUSTOMIZING PALETTES, 58

CUSTOMIZING TOOLBARS. SEE
CUSTOMIZING PALETTES

CYLINDER. SEE 3D CONE *

DATA INPUT, 62
DELETE
attributes, 337
entities, 53
files, 37
groups, 284
icons, 59
light, 366
palette entries, 393
parts from a drawing, 249
parts of an entity, 218
polyline vertex, 228
raster images, 373
table entries, 56
UCs, 111
views, 108
Xrefs, 281
DESKTOP CONFIGURATION, 57
DETACH, 281
DIALOG AND MENU EDITOR, 3, 40, 394
DIGITIZE, 397
DIGITIZING, 399
DIMENSIONING
Alternative dimensioning, 295
angle, 311
baseline, 308
diameter, 310
dimensioning style, 314
dimensioning text, 296
general settings, 292
horizontal, 299
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linear, 301

lines and arrows, 293

modify, 313

Modify, 313

radius, 311

rotated, 303

Serial, 306

vertical, 300
DIMENSIONING, 288-315
DIRECTORIES (WORKING), 59
DISTANCE, 323
DONUT. SEE RING COMMAND
DOTS PER INCH, 376
DRAWING AREA, 38, 46, 59, 80, 97
DRAWING EXPLORER, 55, 116, 247
DRAWING MODES, 135
DRAWING OUTPUT, 339
DRAWING SETTINGS, 78
DYNAMIC LINK LIBRARIES (DLL), 4
DYNAMIC PREVIEW MODE, 74
DYNAMIC ZOOM AND PAN, 106

EDIT PART ATTRIBUTES, 272
ELLIPSE (2D), 156
ELLIPSOID. SEE 3D ELLIPSOID
ENTITY INFORMATION (EINFO), 326
EXPANDING, 211
EXPLODE
groups, 284
on insert, 264
parts, 53, 246, 255, 260
EXPORT
Attributes, 336
BMP, 332
DWG and DXF files, 329
parts, 247, 250, 251, 336
WMF, 331
EXTEND. SEE EXPAND AND LENGTHEN
COMMANDS
EXTERNALLY REFERENCED DRAWINGS,
276—-82. SEE XLINK

FCAD GRAPHIC DEVELOPER'’S ENGINE, 1
FELIXCAD DEVELOPERS TOOLKIT, 4
FILE LOCKING, 59
FILLED FACES (2D), 165
FILLET, 212
FIT
attributes, 270

b-spline, 230

curve, 231

dimensions, 290

polygon, 154

text, 240

to drawing scale, 344

to paper size, 349

to viewport, 355

zoom window, 101, 103
FLIP, 196

horizontal, 197

settings, 188

through free axis, 196

vertical, 197

viewports, 352
FLOATING TOOL BOXES. SEE PALETTES
FONT CONVERSION TABLE, 237
FONTS, 61, 115, 134, 233, 234, 236, 239, 327
FREEZE

group, 354

layer, 120, 125, 128, 277

viewports, 354
FUNCTION KEYS. SEE HOT KEYS

GRID, 80, 82
Isometric, 85
spacing, 82

GROUP, 282-86

HATCH, 45
angle, 318
basics, 316
command, 319
edit text file, 395
explode from part, 260
mirror hatching, 189
modification settings, 188
modify, 320
open areas, 320
pattern, 317
pattern elements, 317
patterns, 82
stretching, 199
HEIGHT. SEE THICKNESS
HIDDEN LINES, 360, 361
HOT KEYS, 61
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IMPORT
DWG or DXF, 330
multiple drawings, 383
part, 253, 336
INFO
Angle, 323
Area, 324
Circumference, 324
coordinate, 322, 323
Distance, 323
see EINFO command, 326
Tables, 327
INQUIRY COMMANDS, 322
INSERT
drawing as a part, 264
externally referenced file, 281
parts with attributes, 271
raster and scanned files, 374
INSTALLATION, 7
INTERSECTING, 66, 92, 136, 143, 170, 183,
201, 210, 212, 214, 215, 220, 285, 312

LAYER
basics, 2, 115
button, 44
BYLAYER, 44
changing linetype, 123
color, 117
creating new, 122
current layer, 116, 123
define layer color, 124
drawing explorer, 116
Drawing Explorer, 55
drop down list, 44
freeze and thaw, 120
naming, 117
pre-defined layers in templates, 33
properties, 117
purging, 54
quick access, 126
rename, 54, 122
renaming, 122
set by reference, 128
set current, 126
visibility, 120
LAYER MANAGER, 121
LAYOUT MODE, 349
LEFT TOOLBAR. SEE CONTROL PANEL
LENGTHEN, 216
LIMMAX, 80

LIMMIN, 80
LINE
Append, 140
Close, 139
Command, 138
Continuous, 138
Segments, 139
Tangent to Tangent, 141
LINE, 138
LINETYPE
and Xrefs, 276
assigning, 122, 127
basics, 118
BYLAYER, 44, 115
changing, 123
command line, 42
Drawing Explorer, 55
drop down list, 44
edit text file, 395
from parts, 246
hidden lines, 360
in templates, 33
load, 118, 134
PROPEDIT, 129, 221
purge, 54
Scale Factor (LTScale), 135
thickness, 132
LISP PROGRAMMING, 3
LIST (EINFO), 326
LOCK-FILES, 37
LTSCALE, 135

MEASURE, 170
MENU BAR, 40
MENU FILES, 40
MIDDLE MOUSE BUTTON, 48, 88
MIRROR IMAGE, 378
MIRRORING TEXT, 199
MODEL SPACE, 349
MODEL SPACE. SEE LAYOUT MODE
MODIFY
array, 201
attribute text, 274
attributes, 273
batch processing list, 384
break, 220
chamfer, 214
change, 221
copy, 192
delete partial, 218
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desktop, 3, 57 NEW LAYER, 122
dimensions, 313 NGON, 152
drawing objects, 187
expand, 211
fillet, 212
flip, 196 OBJECT SELECTION, 68-74
hatching, 320 OBJECT SELECTION MODE
intersect, 215 Add, 68
lengthen, 216 Add and Remove, 73
light settings, 362 All, 68, 73
mirror, 197 Crossing, 69
move, 190 crossing polygon, 70
object layer (PROPLAYER), 131 Fence, 71
object properties (PROPEDIT), 129 Last, 71
object slection, 188 Previous, 73
offset, 206 Slpgle, 73
parameters, 188 Window, 69
part library, 262 Window Polygon, 70
part properties, 337 OBJECT SNAP, 80, 86
pcurve, 231 center point, 91
polylines, 225 end point, 90 .
read only files, 35 Insertion point of text or a complex object, 94
rejoin, 221 intersection point, 92
rotate, 193 mid point, 90
scale, 194 Next point on entity, 93
spliné 230 perpendicular, 92
stretch, 199 Point, 94
tablet menu, 398 quadrant, 91
text, 243 tangent, 93
text style, 236 OBJECT SNAP. ALSO SEE SNAP
trim, 210’ OBJECT SNAP CURSOR MENU, 48
vertex, 228 OFFSET
viewport, 358 by dlstance_, 209
viewports, 352 through point, 206
Xref, 281 OPEN, 281
MOUSE BUTTONS, 48 DWG and DXF files, 330
MOUSE CONTEXT ON/OFF, 190 existing drawing, 34
MOVE existing drawing as read only, 35
attribute text (ATTMOVE), 274 externally referenced file, 276
command line, 42 palettes, 391
light, 366 slides (VSLIDE), 333
objects, 190 OPTION MENU/OPTION BAR, 57
plot origin, 348 ORTHO MODE, 80, 81, 84

raster image, 377
UCS origin, 108

vertex, 228 PALETTE MANGER, 392

viewport, 352 PALETTES, 50, 58, 391, 392
MSLIDE. SEE SLDOUT COMMAND * PANNING. 105

PAPER SPACE, 349
PAPER SPACE. SEE LAYOUT MODE

NEW DRAWING, 32 PART LlBRARY
selecting, 261
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setup and creation, 262
PARTS
advantages, 246
attribute definitions, 247
attribute display mode, 275
attributes, 267
creating external, 250
creating internal, 248
discreet insertion, 259
edit attribute text, 274
edit attributes, 272
explode, 260
exploded, 255
export, 247
external, 247
insert external, 257
insert with attributes, 271
inserting, 252
inserting external, 253
inserting internal, 253
insertion point, 249, 250
internal, 247
naming conventions, 248
paste internal, 257
properties, 246
quick insert, 255
rotation angle, 254, 257
X factor, 256
PARTS, 245-66
PASTE
from clipboard, 335
PASTE INTERNAL PART, 257, 258
PCONTOUR, 163
PLAN VIEW, 98, 99, 108, 351, 356
PLOTTING. SEE PRINTING
POINT REPRESENTATION, 137
POINTS, 169
POLAR COORDINATES. SEE ANGLE INPUT
POLYGON (NGON), 152
circumscribing, 153
inscribing, 154
POLYLINE (2D), 158
append option, 162
arc option, 161
divide, 172
measure, 171
tangent option, 162
width and halfwidth options, 159
POLYLINE 3D (3DPOLY), 173
POLYLINE CONTOUR (BOUNDARY). SEE
PCONTOUR
POLYLINE EDITING, 225

PRECISION AND UNITS SETTING, 75
PRECISION PARAMETERS, 81
PRINTER INSTALLATION, 340

break, 220

delete partial, 218

fillet, 212

join, 227

POLYEDIT, 225

setting width, 227
transform to polyline, 225
vertex chamfer, 214
vertex editing, 228

PRINTING

basics, 339

batch plotting, 383
centered, 345

colors and line widths, 346
define area, 341

fill polygons, 347

filled areas, 347

hidden line drawings, 360
margins, 344

paper size, 340

Paper Space / Model Space, 349

preview, 342

print zone, 344

raster images, 381
rotation and offset, 348
saved view, 341
Scaling, 344

scaling and fit, 344
setup, 340

sheet layout mode, 349
tile across pages, 345
to file, 341

PRISM. SEE 3D CONE
PROGRAMMER'S GUIDE, 5
PROPERTY BAR, 57
PURGE, 54

parts, 251

PYRAMID. SEE 3D CONE

RASTER
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4 point transformation, 381
copy portions of image, 379
cut portions of image, 379
edit transformation, 380
loading function, 373
loading RLC files, 374

loading TIF and BMP files, 374
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mirror, 378
move, 377
palette, 373
print/plot order, 381
property settings, 376
remove image, 375
rotate, 378
save, 377
toggle frame, 377
unloading function, 373
zoom extents, 375, 377
RASTER LAYER, 381
READ-ONLY FILE, 35
RECTANGLE, 151
REDO, 53
REDRAW, 333
REGENERATE DRAWING (REGEN), 120, 135,
137, 341, 361
REJOIN SEPARATED ENTITIES, 221
RELOAD, 279, 281
REMOVE. ALSO SEE DELETE
attributes from a list, 337
blocks, 54
desktop components, 57
entities from a group, 284
feils from batch process list, 386
FelixCAD, 8
files from part library, 263
hidden lines, 359
icons, 59
light, 366
named views, 108
object from selection, 68
objects, 73
palette from desktop, 393
raster image, 375
RENAME, 54
RENDER *
ambient light, 367
animated rendering, 364
anti-aliasing, 364
copy to clipboard, 362
distant light, 368
insert lights, 366
Intensity components of emitted light, 370
light attenuation, 370
light types, 365
lights, 365
move lights, 366
overview, 362
point light, 369
set parameters, 363

spotlights, 369, 371
REPEATING COMMANDS, 48, 51, 68, 71, 139,
144, 166, 168, 169, 173, 201, 210, 271, 307,
385
RINGS, 168
ROTATE, 193
attribute text, 274
dimensions, 290, 303
part, 257
print/plot, 348
raster image, 378
rendering, 365
RZOOM, 375

SAVE/RETRIEVE VIEWS, 107
SCANNED IMAGE, 373
SCREEN COLORS, 61
SEGMENTS, 170. ALSO SEE LINE AND ARC
COMMANDS
SELECTING OBJECTS. SEE OBJECT
SELECTION
SET CURRENT LAYER (SETLAYER), 126
SET LAYER BY REFERENCE, 128
SINGLE, 73
3D face, 176
character, 33
object picking, 80
objects, 157, 158, 173, 178
SLIDES
making, 333
viewing, 333
SNAP, 80, 133. ALSO SEE OBJECT SNAP
Angle, 82
CENterpoint, 91
ENDpoint, 90
IMPlied intersection, 92
INSertion point, 94
INTersection, 92
Isometric, 85
MIDpoint, 90
NeXT point, 93
palette, 88
PERpendiculer, 92
PoiNT, 94
QUAdrant, 91
TANgent, 93
SPHERE. SEE 3D SPHERE *
STATUS BAR, 58
STATUS LINE, 46
STRETCH MOVEMENT, 199
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SURVEYORS UNITS. SEE UNITS
SYMBOL LIBRARY. SEE PARTS LIBRARY

TABLET MENU, 398 *
TECHNICAL SUPPORT, 8
TEXT

add new style, 235

alignment and fit, 240

angle, 239

correct, 244

edit properties, 236

entering, 238

fonts, 233, 234

height, 239

insertion point, 239

modify, 243

objects, 233

options, 239

properties, 233

reference text, 242

special characters, 241
THAW, 120, 127, 128, 277, 354
THICKNESS OF ENTITIES, 129, 132, 151, 346
TORUS. SEE 3D TORUS
TRANSFORMATION VECTORS, 380
TRANSPARENT

commands, 51, 86, 322, 357

dpan, 106

dzoom, 106

pan, 104

zoom, 101
TRAPEZOID, 155
TRIM, 52, 64, 187, 210, 213, 214, 218, 285

on/off, 213

UNDELETE, 54, 249
UNDO LIST, 53
UN-INSTALL, 8
UNITS
Angular, 76
Linear, 75
Orientation, 76
Surveyors, 77
USER COORDINATE SYSTEMS, 108-14
USER INTERFACE. SEE DESKTOP
CONFIGURATION

VIEW, 96, 356
3D view, 99
manager, 107
parameters, 97
plan view, 99
save named view (NVIEW), 107
viewports, 97
VIEW. ALSO SEE ZOOM AND PAN
COMMANDS
VIEW SLIDE (VSLIDE), 333
VIEW WINDOWS/VIEWPORTS, 97

WBLOCK. SEE PARTS

WEDGE. SEE 3D WEDGE

WIDTH VALUES, 62, 64, 82, 132, 136, 151,
157, 160, 173, 218, 225, 227, 228, 230, 233,
236, 332, 346, 347

WINDOW POLYGON SELECTION, 70

WINDOW SELECTION MODE, 69

WINDOWS OPERATING SYSTEM, 1, 7, 27

WINTAB, 397

WMF-FORMAT, 331, 332

WORLD COORDINATE SYSTEM, 110

XINSERT, 282
XLINK, 276, 277, 281
XPLORER, 55 *

Z0O0M, 96, 101, 107, 115, 333, 341, 361
alias, 61
ARENDER, 365
back, 102
dynamic, 106
factor, 104
fit, 103
in, 103
out, 104
page, 104
palette, 101
parameters, 97
raster, 375
ratio, 351
scale factor, 355
transparent, 101
window, 102
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