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1. The User Interface

You can work with the ZW CAD window and its elements in a variety of ways. For example, you can
display andrearrange the toolbars, display the command bar, and enable the status bar. The toolbars and
command bar can also be floated anywhere on the screen or docked to the edges ofthe main ZWCAD

window. You can customize the menu barat the top ofthe window.

The following contents include:
e The ApplicationMenu
e TheRibbon
e  QuickAccess Toolbar
e Menusand Shortcut Menus
e Toolbars
e The Command Window
e Dynamic Input

e  Customize the Drawing Environment

1.1. The Application Menu

Click the Application button to search for commands and have an access to tools used for creating,

opening and publishinga file.

1.1.1. Search for commands

Provide tools used for searching for commands quickly. You can search for commands on the Quick
Access toolbar, in the application menu, and on theribbon. The search results will be directly displayed
in the applicationmenu. You canenter any language for searching.

- @ 2D Drafting & Annotati ~ | Z
Solid Annotate Insert Views Tools Manage
sp\ind

Matched words:spline

;Iil Copy Edges

'n/J Edit Spline

"ﬁ/:} Edit Spline
C| Snap, Tangent
% Spline

/71| Viewport, Object
P j

Input Zoom to check the matched word In the Application Menu
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1.1.2. Access frequently used tools

The frequently used buttons in the application menu include those common tools used for starting or

publishinga file, such as: New, Open, Etransmit, Save, Save as, Plot, Plot Preview, Close, Options, etc.
NOTE You can close ZW CAD by double-clicking the A pplication button.

o m r_1
--F' "_:.#I.EJ“T '.

1.1.3. Browsefiles

View the Recent Documents and Opened Documents lists, or view the thumbnail of an opened file.
R T - - @ 2D Drafting & Annotati ~

Solid Annotate Insert Views Tools Manage

B Opened Documents

Smai: 'rons -

mt Drawing1.dwg

Browse files with Recent or Opened Documents buttons

You can sort the recently used files by the following four ways in the Recent Documents.

e By Ordered List

e By Access Data

e By Siz

e ByType
You can display the list of the opened files by using the Large Icons and Small Icons in the Opened
Documents, oryou can display the thumbnails of currently opened files by using the Large Images and
Small Images.

NOTE Only saved files can be displayed in the Opened Documents list.
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1.2. The Ribbon

1.2.1. Tabs and Panels

Under the 2D Drafting&Annotation working space, ribbon will be displayed when you open a file,
providing a tool desired for creating and modifying drawings. The ribbon consists of several panels,
which are organized into each tab according to theirtasklabel. The tools and controls in each panel are
also available in toolbars and dialog boxes.

If you click the arrow in the lower right corner of the panel, a dialog boxrelated to this panel will be
opened. On the panel, multiple radio buttons can be collapsed into a single button. If you click the amow
on the right or at the bottom of the button, all tool buttons in the list will be displayed in a drop-down
method. If you click the button in the list, the previous button will be replaced by this button.

ERNERETE & - @ 2D Drafting & Annotati ~ | Z]

Solid Annotate Insert Views Tools Manage

= k- NEBG 228 ¢+
Line Polyline Circle Arc El oy Mowe Copy Swewh Filkr

( Polyline Modify

Home Solid

¥ ! X EN

r !
A_/ Standard _ 1] Rectangle

Multiline Spelling : ) () oygon

Text ~ 2.5
Tt g 2D Polyline
ex

Click to launch a dialog box Radio buttons

BEREEFE « - @ 2D Drafting & Annotati * FWCAD 2020 Professional Edition - [Drawing1.dwg]

Solid Annotate Insert Views Tools Manage Export Express Online app. O

NCGros: aRmls e @

Line Pryline Circle Arc I‘u‘l‘.\.e f'cpy Strx:tch Flllel '.. ‘ Erase Multiline = Layer

- = = - -G o Text~ &8 T Properties

Draw Modify Annotation

The Ribbon tabs and panels

1.2.2. Contextual tabs

When you execute some commands or choose objects ofa certain type, a special contextual ribbon tab
is displayedin the Ribbon interface instead ofa toolbar or dialog boxin the Classic interface. When you
end the command, the contextual tab is closed.

BEREEEE - @ 2D Drafting & Annotati » | ZWCAD 2020 Professional Edition - [Drawing.dwg]

Home Solid Annotate Insert Views Tools Manage Export Express Online APP+
i

= I = = I|I
24 4 5 g
Edit Reference  Open Create Delete External
In-Place  Reference Clipping Clip Reference

Edit Block in-place Clip Options

External Reference contextualribbon tab
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1.2.3. Switch between Ribbon and Classic menu

Users can easily switch between the ribbon and classic menus through the button ¥ in the status bar
at the bottomofthe platform. The task-based workspace 2D Drafting & Annotationis defined by default
in ZWCAD 2020.

1.3. Quick Access Toolbar

Display the buttons of nine frequently used tools, which are: New, Open, Save, Save As, Plot, Plot
Preview, Undo, Redo and Help. And the workspace switch drop-down list.

EREEFT - - @ 2D Drafting & Annotati ~

Quick Access Toolbar

1.4. Menus and Shortcut Menus

1.4.1. Menus

You can use any of the options on the menu bar at the top of the ZWCAD drawing area in the Classic
interface. To press Altand the Key forthe underlined letter in the menuname to open the corresponding

menu item list, and then choose menu items fromit.

Forexample, to edit the drawing file, press <Alt+E> to open the Edit menu.
ZWCAD 2020 Professional Edition - [Drawingd.dwg]
Edit View  Insert Format Tools  Draw hi io ify Express Window  Help
+  Undo
4

Qo ps

Cut

y with Base Point Ctrl+Shift+C

Paste Special...

Clear Del

Ctrl+ A

(o8
O
=1
7.
(C;
<O
S
O
<

[
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Menus

1.4.2. Shortcut Menus

Shortcut menus provide quick access to specific commands. A shortcut menu displays when you right-
click an object, toolbar, status bar,the Model tab name, ora Layout tab name. The selections presented

in the shortcut menu depend onwhat you clicked.

When youright-click a toolbar, the programdisplays a shortcutmenu thatlets you toggle the toolbars on
and off. Ifyou select one or more objects and thenright click, the programdisplays a shortcut menu fiom

which you can choose a command to modify theselected objects.

Shortcut menus for toolbars Shortcut menus for entities

To quickly access therelevant commands currently performed, you can right-click on a different area on
the drawing window to display the different shortcut menu, with the shortcutmenu you can speed up the

access.

To display a shortcut menu from which you can choose an object snap and track, press and hold down
the Shiftkey, and thenright-click anywhere within the drawing window.

10
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Quadrant
Tangent

Perpendicular

Shift + right-click to display shortcut menusfor snapping

1.4.3. Lastinput

"Last Input" optionis used forrecording therecentmanipulations, fromthe Last Input list on right click
menu, you can view the latest manipulations as well as the previous command options, and ako

manipulate commands by directly selecting fromthe last input list.

LINE
PLINE

Pas

Isolate

Undo

Last Input shortcut menus
11
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1.5. Toolbars

Toolbars partially contain buttons that start commands. When youmove your mouse or pointing device
overatoolbarbutton, the tooltip displays the name ofthe button. The Standard toolbarat the top of the
drawing area is similar to that found in Microsoft® Office programs. It contains commonly used
ZW CAD commands suchas COPY, PAN and ZOOM, as well as Microsoft Office standard commands
such as New, Open, and Save.

x
Xl & -y & & 05 B @

Standard toolbar

The ZW CAD classic menu initially displays several othertoolbars by default:
e Properties toolbar
e Styles toolbar
e  Modify toolbar
e Draw toolbar

e Layers toolbar

Prop

ByLayer ByLayer - ByColor

E"& Standard - L'} Standard

The default toolbars

You can display orhide these toolbars and additional ones. Using CUSTOMIZE command, you can also
create your own toolbars. You can move the floating command window anywhere on the screen and
resize its width and height with the pointing device. Dock the command window by dragging it until it
is overthe top orbottomdocking region ofthe ZWCAD window, but youcan't change its size.

1.5.1. Displayingand hidingtoolbars
When you start ZW CAD classic interface at the first time, multiple toolbars are displayed. ZWCAD

provides more than a dozen toolbars, which you can customize by adding and deleting tools in both

12
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classic and ribbon interfaces. You can also move and resize toolbars, and you can create new toolbars.

You can use a shortcut menu todisplay orhide toolbars.

To choose which toolbars to display

1. Execute TOOLBARcommand to open the Select Toolbars dialog box.
2. Choosethetoolbarsyouwantto display,andthen click OK.

TIP Right-clickanywhere on a docked toolbar to display the toolbar shortcut menu, and then
chooseToolbars.

1.6. The Command Window

The command baris a dockable window in which you can type ZWCAD commands and view pronpts
and other programmessages. You can movethe commandbarby draggingit. When the command bar is

floating, you candrag thetop orbottomofthe window to change thenumber oflines oftext it displays.
You can dock the command bar at the top orbottomofthe drawing.

Displaying and hiding the command line window

1. Please choose Tools->Command Line in Classic interface or
Tools->Palettes->CommandLine on theribbon.

2. You can execute COMMANDLINE/COMMANDLINEHIDE command to display or
hidethe command lineinboth classicand ribboninterfaces.
3. Press ‘CtrI'+'9 to display or hideit
Ctrl +1 Edition - [Drawingl.dwg]
Ctrl +2 nline APP+ H

Tool Palettes Wind o Ctrl+3 “EiCommend fine
. : . ; oo
Command Line Ctrl+9

—= Layer Properties
Properties Design Tool = L
Dynamic Input Center Palettes Quick Calc

Cuick Calc Ctrl +8 Palettes

Displayingand hidingthe command line

1.6.1. EnterCommandsonthe Command Line

Type the full command name onthe command line and press ENTER or SPACEBAR. Some commands

also have abbreviated names. Abbreviated commandnames are called command aliases.

13
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Specify Command Options

Once you have entered a command on the command line, ZW CAD displays eithera set ofoptions ora
dialog box. To choose a different option, enter one of the options in the brackets (either uppercase or
lowercase letteris OK), and then press ENTER or SPACEBAR.

Execute Commands

To execute commands, press SPACEBAR or ENTER, or right-click your pointing device when the

command names havebeenentered or responsive to prompts.

nd: *cancel*
PEDIT
olyline to edit or

an option [Edit i gl /Fit/Join/Linet ype-mode/Re Spline/Taper /wi

Enter an option [Next/Prewvlous/Angle/Break/Insert/Move/Regens/SElect /5t ghten/Width/exXit] <

Enter and execute commands

Repeatand Cancel Commands

If you want to repeat a command that you have just used, press ENTER or SPACEBAR, orright-click
the drawing.

Nestinga command

If you are working in the command bar, you can use another command fromwithin a command, called
nesting. This kind of command is also known as a transparent command. To use a command inside an
active command, type an apostrophe before you type the command, such as ‘osnap. You can nest
commands indefinitely in ZW CAD. Many menu and toolbar macros work this way by default, such as
snap. Whenyou have finished with the nested command, the original command resumes.

Forexample, you turn onthe objectsnap while youare drawing a circle, thus you cansetup Object snap
mode before continuing drawing.

Command.: CIRCLE

Specify the center point of circle or [3P/2P/Ttr (tangencytangency radius)]: 'osnap

Resuming command: CIRCLE

Specify the center point of circle or [3P/2P/Ttr (tangency tangency radius)] :

Specify circleradius or [Diameter]:

14
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1.6.2. EnterSystem Variables onthe Command Line

Systemvariables are available for controlling how certain commands work. For example, GRIDMODE
is used to control the status ON or OFF for “GRID” mode; sometimes youuse a systemvariable in order

to changeasetting. Systemvariable canbe used to display the currentstatus as well.
1.6.3. Edit Withinthe Command Window

Navigating and Editing Within the Command Window

The standard keys below are provided fornavigatingand editing text in the command window to comect
or repeat commands.

e UPARROW (1),DOWNARROW (|),LEFT ARROW («)and RIGHT ARROW (—)

e INS (Insert), DEL (Delete)

e PAGE UP,PAGE DOWN

e HOME, END

e BACKSPACE
Using UP ARROW (1), DOWN ARROW (|)and pressing ENTER, you can repeat any command used
in the current session by cycling through the commands in the command window.

By default, pressing CTRL+C copies highlighted text to the Clipboard. Pressing CTRL+V pastes text

fromthe Clipboard to the text window or the command window.

If you right-click on the command window or text window, ZW CAD displays a shortcut menu from
which you can copy selected text orthe entire command history, select those recently used comnands,

paste text, and access the Options dialogboxofthe Command window.

Right click on the command line

In general, a command line with two or three lines of previous prompts is given to several commands,
called the command history, which is sufficient for viewing and editing. To see more than one line of
command history, you can scroll through the history or resize the command window by dragging is

borderupwards, oryou canpress F2to use thetext window.

15
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IWCAD Text Window - Drawingl.cug
Command:
Command: _line

ify the firs

the next point or [AnglefLength/Undo]
y the next point or [Angleflength/Undo]:

» [Angle/Length/Undo]:
next point or [AnglefLength/Undo]:

nd: _circle
ify the center point of circle or [3PFf2ZP/Ttr (tangency tangency radiush]

Specify circle radius or [Diameter]:

Command:

Command text window

The text window is a window similar to the command window in which you can enter commands and
view prompts and messages. With a complete command history for the current ZWCAD session
displayed, the text window can be used to view the lengthy output of commands such as LIST, which
displays detailed informationabout objects youselect.

Docking and Resizingthe Command Window

By default, the command window is docked. The docked command window is the same width as the
ZW CAD window. You can resize the window vertically by dragging the splitter bar, which is located on
the top edge ofthe window when it is docked onthebottomand at the bottomedge ofthe window when
it is docked at the top. Undock the command window by dragging it away fromthe docking region.
When youundock thewindow, the floating window is the size it was before. You can move the floating
command window anywhere on the screen and resize its width and height with the pointing device. Dock
the command window by dragging it until it is over the top or bottom docking region of the ZWCAD

window.

Modifyinga Command

If you are working in the command bar, there are several ways that you can modify a command as you
work. You can modify the active command using any ofthe following options:

e Object snaps — Type an object snap command, such as nearest or midpoint, to enable a one-
time object snap for a single selection. You can also use a one-time object snap to overrde a
running object snap.

e Extension snaps — Type int after selectinga command, such as Line or Circle, to enable a one-
time snap to the logical location where two objects would intersectifthey were ofinfinite length.
Type app to enable a similar one time snap if the extensions would not intersect in three-

dimensional space but would intersect in the current view.

16



ZW CAD User Guide

Using the Prompt History Window

The Prompt History window displays a history of the commands and prompts issued since you started
the current sessionof ZW CAD. By default, the programtracks up to 256 command lines.

There is no limit to the number of command lines you can track, but program performance may be
degradedifyou chooseto track an excessively highnumber oflines.

e Todisplay orclose the Prompt History window: Press F2.

e Toview entries in the Prompt History window, do oneofthe following:
o Dragthescrollbars.
o Usethe Up (1)and Down () arrows to display previously used commands.

e To copy orpaste text in the Prompt History window, do oneofthe following to getthetext field

that you want:
o Highlight text using your mouse.
o Press Ctrl+ Shift + arrow keys to highlightthe desired text.
o Right-clickand choosewhetherto copy orpastein the pop-up shortcut menu.
TIP You can also copy theentire commandhistory by choosing Copy History.

1.6.4. Switch between Dialog Boxes and the Command Line

Some functions are both provided similarly though the command line and from a dialog box. In many
cases, you can entera hyphen in front ofthe command to suppress the dialog boxand display pronpts

on the command line instead.

For example, entering LINETYPE on the command line displays the Linetype Manager. Entering -
LINETYPE on the command line displays the equivalent command line options. There may be tiny
differences between the options in the dialogboxand those available on the command line.

The systemvariables below affect the display of dialog boxes as well:
o ATTDIA controls whether INSERT uses a dialog boxfor attribute valueentry.
e EXPERT controls whether certain warning dialog boxes are displayed.

e FILEDIA controls the display of dialog boxes used with commands that read and write files.
For example, if FILEDIA is setto 1, OPEN displays the Open Drawing As dialog box. If

FILEDIA is set to 0, OPEN displays prompton the command line. Even whenyouset FILEDIA
to 0, you can get a file dialog boxdisplayed by entering a tilde (~) at the first prompt.

1.7. Dynamic Input

Dynamic input provides a command tooltips boxnear the cursor. It provides another method to enter

17
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commands and systemvariables. The tooltips boxwill automatically update information near the cursor.

1.7.1. EnableorDisable Dynamic Input

The functionis composed ofthree sub-functions: Pointer input, Dimension input, and Dynamic pronpt.

On the status bar, right-click the Dynamic input button E )and select Settings to display the Drafting

Settings dialogbox, through whichyou canindividually the three functionalunits in Dynamic Input tab.
Click the Dynamic input button on the status bar or press F12 key to temporarily enable or disable

dynamic input.
Drafting Settings *
Object Snap 3D Settings  Polar Tracking  Dvnamic Input - Selection Cycling 10k
Enable Paointer [nput Enable Dimension [nput when possible
Painter lnput Dimenzsion [nput

Sethings... Sethings...

Diynamic Prompts

Show command prompting and
command input niear the crozzhairs

Dirafting T ooltip Appearance...

Options. . Cancel Help

Dynamic Input in Drafting Settings

1.7.2. PointerlInput

Enable pointer input, and the coordinate where the lhair located is displayed in the tooltip nex to the
cursor. When the command prompts to specify the second point ornext point, you can directly inputat

the cursorposition.

18
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EE) | | 320, 0054 |

Pointerinput

By default, the pointer input is displayed and inputting with the polar format and relative coordinates.
Use Pointer Input Settings to determine whether the coordinate is displayed in polar format or Cartesian
format, with relative or absolute coordinate. You can also switch between polar format and Cartesian

format with an angel symbol(<) or a comma(,), switch between relative coordinate and absolute
coordinate with a pound sign(#) or an at sign(@).

1.7.3. Dimension Input

Enable dimension input, when the command prompts to specify the second point, a distance and angel
dimension input is displayed in the tooltip.

85, 8357

Dimension input

When using grip editing to stretch an object, the available dimension input includes:
e Resulting Dimension
e AngelChange
e Length Change
e ArcRadius
e Absolute Angel

19
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(@]

A

o

744 3646

A: Resulting Dimension; B: Angle Change; C: Length Change; D: Absolute Angle

You can switch between these dimension fields with the TABkey. If only some ofthe dimension fields

areneeded, youcansetit in Dimension Input Settings.

Fordimension input, after entering one field and press TABkey, if there still other fields to bespecified,
a sign will be displayed behind the one already entered, and the cursor is constrained to move in a
specified range. As shown below, after specifying the angle field, the endpoint of the line is limited to
move in the direction 0f45 degrees.

Angle field is locked

1.7.4. Dynamic Prompt

Enable dynamic prompt, the command prompt is displayed nearthe cursor,and you can respond at the
cursorjust as that on the command line. Dynamic prompt has no effecton command line input, you can
still response and input on the command line. When using dynamic input, press Down key to see the
options in command prompt, and a black dotis displayed in front of the selected option, and you can
input it by press ENTER key.

20
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1.8. Customize the Drawing Environment

In ZWCAD, many elements ofthe working environment can be customized to fit yourneeds.

1.8.1. Set Interface Options

In the Options dialog box, you can change many of the settings that affect the ZW CAD interface and

drawing environment.

Settings of modifying the interface

e Automatic Save (Openand Save tab)— Save your drawing at specified time intervals. To use
this option, in the Options dialogbox, Open and Save tab, select Automatic Save and enter the
interval in minutes.

e Color Scheme (Display tab): Change interface theme fromdark to light.

e Color(Display tab)— Specify the background colors used in the layout and Model tabs and the
colorused forprompts and crosshairs.

e Grip color(Selection tab): Change color of differenttypes of grip.

e Font (Display tab) — Change the fonts used in the ZWCAD window and in the text window.
This setting does not affectthe text in your drawings.

e  Search Path (Files tab)— Set the search path ZWCAD uses to find drawing support files such
as text fonts, drawings, linetypes, and hatch patterns.

Controllingsize and position of each toolbar or window

Afterstarting ZWCAD, youcan fix or adjust position and size of each toolbar or window by dragging.
Software interface includes toolbar, command window, " Properties" palette, "Quick Calculator" window,

"Design Center" window, and soon.

Toolbars can befloating or fixed. The floating toolbar locates in an arbitrary location ofthe drawing area
of ZW CAD window, can be dragged to its new location, adjust its size or fixed. Fixed toolbar attaches
to any of'the edges in the drawing area. Once the toolbar is fixed, its size can't be adjusted. You can

remove the fixed toolbarby dragging it to a new fixing position.

When dragging the command window, " Properties" palette and "DesignCenter" window, buoys will be
displayed in the corners and center position of the drawing area. If not select buoys but dragging the
selected window to anarbitrary position ofthe drawing area, the window will be on floating state, which
users canadjust the size ofthe window based on the actualneeds. When clicking on one ofthe anchored

floats in the process of dragging, the location ofthe window will be fixed to the top, bottomand left side
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or right side ofa fixed region of ZW CAD window. At this time, the size ofthe window can be adjusted

in only one direction.

Displaying commands on a shortcut menu

Shortcut menus provide quick access to specific commands. A shortcut menu displays whenyou right-
click an object, toolbar, status bar, the Modeltab name, ora Layout tab name. The selections presented

in the shortcut menu depend onwhat you clicked.

When youright-click a toolbar, the programdisplays a shortcut menu that lets youtoggle the command
bar, status bar, and various toolbars on and off. If you s elect one or more objects and thenright click, the
programdisplays a shortcut menu fromwhich you can choose a command to modify the selected objects.
To display a shortcut menu from which you can choose an object snap, press and hold down the Shift

key, and then right-click anywhere within the drawing window.

Using the command bar

The command baris a dockable window in which you type ZWCAD commands and view pronpts and
other program messages. To display the command bar, choose Tools > Command Line. You can nmove

the command bar by way ofdragging.

When thecommand baris floating, youcandragthe top orbottomofthe window to change the number
of lines oftext it displays. You candock the command bar at the top or bottomofthe drawing.

Using the status bar

If you elect notto use the command bar, the status bar displays information about the selected command
ortool. It also displays the current curs or coordinates, mode settings, and other information about cumrent

settings.

In addition to displaying information, the status baris a quick way to access many features.
You can click status bar items to make changes, andrightclick items to display shortcut menus thatallow

you more choices.

HHLGCOA BB O -

Status bar
From left to right :
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Cursor Coordinates (x,y,z).
Snap Mode.

Grid Display.

Ortho Mode.

Polar Tracking.

Object Snap.

Object Snap Tracking.
Dynamic UCS.
Dynamic input.

10. Show/Hide Lineweight.
11. Cycleselect.

© © NS gk WD

12. ModelorPaperspace.

1.8.2. Save and Restore Profiles

Creating profiles for different users or projects and sharing profiles by importing and exporting profie
files are enabled in ZW CAD.

By default, your currentoptions are stored in a profile named Default. The current profile name, as well

as the currentdrawing name, is displayedin the Options dialog boxin ZW CAD.

ZW CAD stores the profile information in the systemregistry and saves it as a text file (an ARG file).
ZWCAD also organizes essential data and maintains changes in the registry as required. If you make
changes to your current profile duringa ZWCAD sessionand you wantto save those changes in the ARG
file, you must export the profile. When you export the profile with the current profile name, ZWCAD
updates the ARGfile with the new settings. You can re-import the profile into ZW CAD to update your

profile settings.

1.8.3. Customization for User Interface

Abundant customization is provided forusers included following elements:

*  Workspaces

*  QuickAccess Toolbars
* Ribbon

e Toolbar

¢  Menus

¢ ShortcutMenus

*  Keyboard Shortcuts

¢  LISP Files

e Partial Customization Files
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Input ‘CUI’ command to access the Customize User Interface and make relevant modification base on
user’s preference. For example customize a brand new toolbar only with functions youneed, changeicon

of afunction,add orreduce features on the ribbon.

2. Create and Save a Drawing

2.1. Create a New Drawing

When the systemvariables FILEDIA and STARTUP are setto 1, typing NEW opens New Drawing dialog

box, from which you can use Default Setting, Template or Wizard to createa new drawing.

Mewy Drawving
H-H |

Default Settingz

& ‘ Default Seftings

() English [feet and inches)

@ Metric

Tip

Use the default metric setings.

Show thiz dialog when starting up [ Ok ] ’ Cancel

A new drawingdialog box

When the FILEDIA and STARTUP are set to 1 and 0 separately, typing NEW opens Select Template
dialog box, from which you can select the desired one or use the default template by clicking the

AIDIMFLIPARROW headbuttonnext to the Openbutton.

Look in: | Template v| - @ View v Tods -
i Mame 7 ~  Preview
= @ISO A3 -Color Dependent Plot Styles.dwt
Histary @ISOAZ-CUIDrDependentPlotSt)rIes.dwt
Q @ISO Al -Color Dependent Plot Styles.dwt
@ISOAD-CUIDrDependentPlotSt)rIes.dwt
Diesktop @DINArl-ColorDependentPIotSt)rIes.dwt ll
E\@DIN A3 -Color Dependent Plot Styles.dwt
= 1) DIN A2 -Color Dependent Plot Styles.dwt

@DIN Al -Color Dependent Plot Styles.dwt
@DIN Al -Color Dependent Plot Styles.dwt
I ANSI B Title Block.dwt

@ANSI ATitle Block (portrait).dwt

My Documents

Favorites v
a < >
Network File name: DIMN A3 Color Dependent Plot Styles.dwt ~ Open
File type: Drawing Template (".dwt) b Cancel
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Select templatefile dialog box

The default drawing template file can be set in the Template Drawing File Path fromthe Files tab in the

Options dialogbox.
Options *
Current Profile: Drefault Current Drawing: Drawing2. dwg
Open and Save File Dizplay Drafting Selection User Preferences  Profiles  Plot

Search for paths, file names, and file locations:

(- Support File Search Path ~ Brawse...
-- Automatic Save File Location
il Help Fie Add..
-- Search Path for Temporary Xrefs File -

[ Save Path for Temporary Drawing File
Eraze

EI Template Drawing File Path

C:\Users"\Administrator'App Daﬁ'-.LocaI'-.ZW S0 FI"-.Z‘NCADQ%WUS'-.Ter
[#- Printer Support File Path

[#- Log File Location

[#- Default Template File Name for GNEW
[#- Altemate Font File

[#- Fort Map File
£
£
<

Mave up

Move down

tl- Tool Palettes File Locations
|- Rasterlmage Cache Search Path

L RO N S T T

Specify the folders in which 24/CAD should look for drawing templates.

Carcsl Apply Help

Template drawingfile path

2.1.1. Starta Drawingfrom Scratch

You can select either imperial or metric units for the new drawing if you choose Start from Scratch in

the New Drawing dialog box. The settingyouselect determines default values which are used for many

systemvariables controlling text, dimensions, grid, snap, and the default linetype and hatch pattern file.

e Imperial. A new drawing with the imperial measurement system. The drawing uses intemal
default values, and the default boundary is 12 % 9 inches.

e  Metric. Anew drawing with the metric measurementsystem. The drawing uses internal default
values, and the default boundary is 420 x 297 millimeters.

When youstart ZWCAD, there are three options for choosingto draw. You can start fromscratch using

default settings, you can start froma template file with a preset environment, or you canuse a wizard to

step you through the process, in each case, you can choose the conventions and defaults you wantto use.

To start a drawing fromscratch

1. OntheFilemenu, clickNew. (STARTUP=1)
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2. IntheNew Drawingdialog box, click Default Settings.
3. Under DefaultSettings, click either English (feet and inches) or Metric.

2.1.2. Use a Setup Wizard

From the New Drawing dialog box, you can select "Usea Setup Wizard" tab to createa new drawing by
the wizard. There are two wizard options illuminated as follows:
e  Advanced Setup Wizard
From this option, you can set units of measurement, the precision of displayed units, and grd
limits. Also specify angle settings suchas units of measurement style, precision, direction, and
orientation based on template zwcadiso.dwt.
e  Quick Setup Wizard
From this option, you can specify units of measurement, the precision of displayed units, and
grid limits based on template zwcadiso.dwt.

To begin anew drawing using a wizard

On theFile menu, click New.
Inthe New Drawing dialog box, click Use a Setup Wizard.
ClickQuick Setup Wizard or Advanced Setup Wizard.

A W N P

Completethe wizardpages using the Next and Back buttons to move forward and
backward.

5. Onthelastpage, click Finish.

2.1.3. Use aTemplateFile

Drawing template files contain standard settings and havea ".dwt" file extension. There are two methods
provided for creating a new drawing when the systemvariable FILEDIA is set to 1. Whenthe STARTUP
is setto 1, typing NEW opens New Drawing dialogbox, fromwhich you can selectthe desired tenplate

to create anew drawing if you click Use a Template tab.

When the STARTUP is set to 0, typing NEW opens Select Template dialog box, from which you can

select the desired templateto create anew drawing.

The changes made to anew drawing based on an existing template file do not affect the template file.
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Create a Drawing Template File

When youneed to create several drawings with the default settings, you can save time by creating a
template file designed to createthe same drawing files so that you donot need to specify defaultsettings
each time you start. Conventions and settings commonly stored in template files include:

e Unittypeand precision

e Titleblocks,borders,andlogos

e [ayernames

e Snap,Grid, and Ortho settings

e Grid limits

e Dimension styles

o Textstyles

e Linetypes

Recoverthe defaultdrawingtemplate file

If you havechanged the settings in the template file zwcad.dwt or zwcadiso.dwt, you can reset themby
creating a new drawing with no template and then saving the drawing as a drawing template file in order

to replace zwcad.dwt or zwcadis o.dwt.
When the STARTUPis set to 0, you can also create a new drawing with the original defaults by clicking

the arrowhead next to the Openbuttonto selectoneofthe No Template options fromthe Select Tenplate
dialog box.

To start a drawing by selecting a template file

1. OntheFile menu, click New.
In the Select Template File dialog box, select a template from the list and click Open.
ZWCAD opens the drawing as drawingl.dwg. The default drawingname changes to
reflect the number of new drawings that have been opened. For example, if you
open another drawing from a template, the default drawing name is drawing2.dwg.

2.2. Open an Existing Drawing

You can open drawing (.dwg) files, Drawing Exchange Format (.dxf) files and drawing template (.dwt)

files. You can also open and check drawings thatyou suspect are damaged.

To open an existing drawing
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OntheFilemenu, clickOpen.
In Files of Type, choose the type of file you want to open.
Choosethefoldercontaining the desired file.

A W N P

Choose the drawing you want to open, and then click Open. Or double-lick the
drawing youwantto open.

TIP You can also open drawings while browsing files on your computer using programs that came with
your operating systems, such as Windows File Explorer or My Computer. Just double-click the fik to
getit open in ZWCAD. Easily find the drawing you want by viewing thumbnail images ofthe drawing

files as you browsethem.

TIP To quickly open a drawing file that you recently used, choose File > <file name> from the main
menu.

2.2.1. Findand Open a Drawing File

You can search for a drawing using the name, location, and date filters or properties such as keywords
that you added to the drawing.

Open drawing

Uses Open on the File menu or Standard toolbar to open Select File dialog box, from which you can
select the desired file. You can also open a drawing by dragging a drawing into anywhere outside(apart
from) the drawing area. However, if you drag a drawing into the drawing area ofan open drawing, the

new drawing is inserted into the open drawing as a block reference instead of opening it.
You can also double-click drawing to launch ZWCAD program to open it. If ZWCAD is running, the

drawing opens in the currentsession.

Change the default drawing folder

Each time you launch ZWCAD, the path you specified to open the latest drawing is displayed in each
standard file selection dialogbox. You can also specify a default path to ZWCAD by changing the default
drawing folder.
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Finda drawingfile

Clicking Tools >Find button fromthe Select File dialog boxdisplays Find dialog box, from which you
can search drawing by name, locationand date filters.

You can preview the selected drawing in the Select File dialog box. When the system variable
RASTERPREVIEW is on, apreview image with BMP format is generated and saved with the drawing,

op

Set the search path

The Files tab of Options dialog boxis used by ZWCAD to search drawing support files. The support
files include text fonts, drawings, linetypes and hatch patterns. The system variable
MYDOCUMENTSPREFIX is designed to store the location of My Documents folder for the cument

UusScer.

You can also specify thelocation of temporary files onthe Files tab ofthe Options dialog box. Temporary
files are created on the specified path and then deleted when you exit ZW CAD program. The default
temporary folderis specified forthe location that Microsoft Windows uses.

You should specify another location for temporary files when you run ZWCAD in a write-protected
director (for example, if you are working on a network or open files on a CD). The director must not be
written-protected and can provide enough disk space for the temporary files.

Add identifyinginformation to drawings

You can find the specified drawings more easily by adding keywords or other information to themin the
Drawing Properties dialogboxopened fromthe File menu. Thedrawing properties suchas title, author,
subject, keyword or other important information can help identify drawings more easily. You can also
assign hyperlink addresses and multiple customproperties to your drawings.

The Drawing Properties dialog boxcontains the following drawing information:

e  General. It contains the drawing type, location, size and other information. This information is
stored by the operating systemand can be read-only. You can change these values only through
Windows Explorer.

e  Summary. This tap contains the drawing properties such as author, title, and subject.

e Statistics. The drawing size, created date and latest modified date and other information are
displayedin this tap.

e Custom. Specifies the customfile properties.
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2.2.2. Work with Multiple Open Drawings

You can open multiple drawings at one time in ZW CAD. There are several methods for switching a
drawing to another.

e Acting the drawing by clicking it.

e Uses shortcut keys of <Ctrl+F6> or <Ctrl+Tab>.

e You can change the display styles to Cascade, Tile Vertically or Tile Horizontally from the
Window menu. You can also use Arrange Icons to align icons if there are several minimum
drawings.

e You can quickly reference other drawings to copy and paste between drawings. You can also
use Match command to copy properties from objects in one drawing to objects in another
drawing. Object snaps, the Copy with Basepoint (COPYBASE) command, and the Paste to
Original Coordinates (PASTEORIG) command is usedto ensureaccurate placement, especially

when copying objects fromone drawing to another.

2.2.3. Recovera Damaged File

You can recover some orall of data by reverting to a backup file orusing commands to find and comect
errors ifa drawing file is damaged. A drawing file may be damaged by a hardware failure, power outage,
and systemcrash. You can minimize loss by saving files frequently.

ZW CAD canrecovera slightly damaged drawing file while opening it.

If a drawing is damaged, you canuse RECOVER command to check and attempt to open it. Then uses

AUDIT command to find and correcterrors.

ThoughZWCAD canrecovera damaged drawing file, it is not sure thattherecovery drawingis the same
exactly as the original one. You had better create a backup file if the drawing is important. On the Open
and Save tabofOptions dialog box, you canspecify thebackup file are created when you save drawings
and set the proper interval time for saving. Then a backup copy file with a ".bak" extension is created
when you save the named drawing once again. A fter that, a backup file is always updated while you
executing the command SAVE or SAVEAS.

If ZW CAD exits unexpectedly, it attempts to rename the current backup file in orderto avoid covenng

the original one.
You can recovera drawing file by savinga ".bak" fileto a".dwg" file.

Files can become damaged for many reasons. For example, if you are working on a drawing durng a
poweroutage, a systemcrash, ora hardware failure, your drawing file may become damaged. ZWCAD
allows you to openandcheck damaged files to attempt file recovery.
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Recovering a file attempts to openone ofthe following file types:

e Standard drawing files with a".dwg" extension.

e Drawing Exchange Format files with a ".dx{" file extension.

e Drawing templates with a".dwt" file extension.
You can also audit any openfile to check it for errors. You specify whether youwant ZWCAD to fixany
errors that are found automatically. ZW CAD fixes as many errors as possible and any errors that cannot

be fixed are reported as "Ignored" in the Prompt History window.

To open a damaged file

ChooseFile>Drawing Utilities > Recover from the main menu
In Files of Type, choose the type of file you wantto recover.
Choosethedirectory containing the damaged file.
Choosethe damaged fileyouwantto recover.

ClickOpen.

u A W N

To checkerrors fora drawing file

1. To choosefromtheopened drawing, click on File >Drawing Utilities > Audit from
the main menu.

2. InputYor Ntodeterminewhether to fix the errors that are automatically found by
ZWCAD.

Drawing Recovery

Once terminated by hardware problems, power failure or software problems, the application is capable
ofbackup the opened drawing file. At the next startup, the programstarts "Drawing Recovery" manager
in which all of the auto-backup drawing files that have been closed accidentally will be displayed. You
can open the file of yourdemand by double-clicking at the Backup File list on the "Drawing Recovery"
if there is any damageto the file, the systemattempts to recover the drawing in process ofbackup.

When program or system stopped by accident, the drawing files need to recover are sorted into the
following types.

e Recovered drawing file saved when the program fails (DWG)

o  Autosaved file, so-called "auto-save" file (zw$)

e Backup file (BAK)

e Source drawing file (DWG)
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2.3. Save a Drawing

You save drawing files for lateruse just as youdo with other Microsoft Windows applications. You can

also set up automatic savingand backup files and save only selected objects.

The file extension for drawing files is ".dwg", and unless you change the default file format in which

drawings are saved, drawings are saved in DWG2013 file format.
After you have saved your drawing for the first time, you can save it with a new name. In addition to
drawing (.dwg) files, youcan also savea drawing in a Drawing Exchange Format (.dxf) file ora drawing

template (.dwt) file.

If you created your drawing using a template, saving the drawing does notalter the original template.

To save adrawing

1. ChooseFile>Savefromthe main menu.

TIP

1. When you save a drawing the first time, the programdisplays the Save Drawing As dialogboxso that
you can choosea directory andtype a name forthe drawing.

2. DWG 2018 format is perfectly compatible with ZW CAD now.

2.3.1. Save YourDrawingAutomatically

You can specify to save drawing files automatically in order to minimize the lost data once a problem

occurs.

If you start the automatic save option, your drawing is saved at specified time intervals. By defaul,
system assigned the name filename.zw$ for temporarily saved files, filename here refers to current

drawing name.

The temporary files are removed automatically when a drawing closes normally. However, these files
are not deleted ifthere is a programfailure or power failure. You can recoverthe drawing by reverting
to a previous version of your drawing fromthe automatically saved file. In orderto do that, youhave to

rename the file using a".dwg" extension.
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2.3.2. Use BackupFiles

ZW CAD creates a backup file with the current drawingname and a ".bak" extension to save the previous

version ofthe current drawing when launching "backup automatically" option.

You can revert to the previous version of your drawing anytime using a ".dwg" extension in place of

the .zw$ extension.

2.3.3. Save Part of a DrawingFile

You can use WBLOCK command to create a new drawing from part of an existing drawing. You can
select entities or a block definition in your current drawing and save them in a new drawing file. The

description alsocanbe savedin the new drawing.

2.3.4. Savetoa Different Type of Drawing File

Choose the format from Files Type in the Save Drawing As dialog box, you can save a drawing to an
earlier version ofthe drawing format (DWG) or drawing interchange format (DXF), or save a drawing

as a template file.

You can save a drawing with a new name and in any ofthe following file formats:
e Standard drawing files with a ".dwg" extension. You can choose a DWG file format that is
compatible with various versions of AutoCAD.
e Drawing Exchange Format files with a ".dxf" file extension. You canchoose a DXF file format
that is compatible with various versions of AutoCAD.
e Drawing templates with a ".dwt" file extension. Drawing templates allow you to easily create

new drawings that reuseyour drawing settings and entities.

To save a drawing with anew name or file format

1. ChooseFile>SaveAs fromthe main menu.

2. IntheSaveDrawingAs dialog box, under Files of Type, choose the file format.
3. Specify thename of thefileyou wantto create.

4. ClickSave.

TIP You can also export drawing files to various file formats.
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2.3.5. Reducethe Time Required to Save a Drawing File

In orderto reducethe time of saving a drawing file, you can specify the incremental save percentage on
the Open and Savetab of Options dialogboxor from the ISAVEPERCENT systemvariable.

The incremental save updates only the portions of the saved drawing file you changed. Drawing files
will contain a percentage ofpotentially wasted space when you use incremental saves. This percentage
increases after each incremental save untilit reaches the specified maximum value, and then a full save

is performed.

When the ISAVEPERCENT system variable is set to 0, all saves are full saves. This option required
more time to save a drawing file but canreducethesize of drawing files. It is recommended you perform

a full save before transmitting orarchivinga drawing.

2.4. Crash Report

An errorreport module will interceptany unhandled exception generated by ZW CAD, build a complete
debug report,and optionally send a crashreport.

Sending crash report may help assess the stability of ZW CAD software while working in the user
environment, and improve the quality of our product. When errors are encountered in the procedure of
some programs, a dialog boxpops up forthe userto record the cause ofthe errorand send crash report
automatically created by the software to the assigned emailaddress so as to help us diagnose the cause

of'the errorand improve our software.

Once the software encounters exceptional shutdown, a folder named BugReport will be automatically
generated under the catalog C:\Users\<Cument
User>\AppData\Roaming\ZWSoft\ZWCA D\<Version>\<Language>\CrashReport. If your operating
system is Microsoft Windows 7, the catalog will be X:\Documents and Settings\Cument
User\Application Data\CrashReport.

One more thing, if your operating systemis Microsoft Windows XP, in which all of the compressed
packages generated for the exceptional situations are contained with *.ZCR, *.DMP, *.REG as well as
error drawing files included in each package. Here DMP file shares the same name with the conpressed

package automatically generated.

2.4.1. Describe Error Contents

When errors occur in the program, a dialog boxprompts "ZWCAD.EXE has encountered a problemand
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needs to close, we are sorry forthe inconveniences" forthe userto input descriptions ofthe problemin
the text window showing "Describe what you were doing when the error occurred", whereas it is an

optional requirement.

2.4.2. View Contentsof Error Report Files

Generally, the software generates four error reporting files, individually named as *.ZCR, * . DMP, *.REG
and the crashed drawing file itself. In this error report dialogbox, you can see the contents of error repotts

by clicking on the "Click here" link. You can optionally selecta file in the " Error Report Contents" dialog

box, or double-clicka file to view its contents.

2.4.3. Send ErrorReport

Clicks on "Send Error Report" button on the Error Reporting dialog box, then you can send the
information ofassigned error reports to CrashReport@zwcad.comas well as its problemdescriptions.

If the network isn't connecting, a prompt boxpops up telling you that "The error report wasn't sent, please
send the file to CrashReport@zwcad.com". Fromthis prompt box, you can see the name oferror report

file together with its saving path.

Don't Send

Additionally, the user canchoosenotto send an error report.
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3. Control the Drawing Views

3.1. Redraw and Regenerate a Drawing

As you work on a drawing, visual elements may remain after the completion of a command. You can

remove theseelements by refreshing, or redraw, the display.

To redraw (refresh) the current window display

1. ChooseView >Redraw fromthe main menu.

Information about drawing entities is stored in a database as floating pointvalues, ensuringa high level
ofprecision. Sometimes a drawing mustbe recalculated, or regenerated, fromthe floating point database
to convert those values to the appropriate screen coordinates. This occurs automatically. You can also

manually initiate a regeneration. When the drawing is regenerated, it is also redrawn.

To regenerate the current window, type REGEN on the command line. If more than one window is
displayed, type REGENALL to regenerateall the windows.

3.2. Magnify a View (Zoom)

You can use ZOOM command to zoomin orzoomout the drawing view to meet y our need. ZOOM does

not change the absolute size of objects in the drawing; it changes only the magnification ofthe view.

With this zooming feature, you can change the magnification of your drawing at any time. The cursor
changes to amagnifying glass when a zoomtoolis active. Zoomoutto reduce the magnification so you
can see more of the drawing, or zoomn to increase the magnification so you can see a portion of the

drawing in greater detail.

NOTE If you are working in a layout viewport and cannot zoom, the layout viewport may be locked.
The scale and view donotchange in model space while panning or zooming in a locked layout viewport.

3.2.1. Zoomingin andout

One of the easiest ways to change the magnification of the drawing is to zoomin or out by a preset
increment. On the Zoomtoolbar, the ZoomIn tool doubles the current magnification ofthe drawing. The
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ZoomOut toolreduces the magnification ofthe drawing by half. The portion ofthe drawing loc ated at

the center ofthe current viewport remains centered on thescreenas you zoomin and out.

Zoom out zoom in

3.2.2. Zooming methods

To zoom, you can useany ofthe following methods:

e Todefine the portionofthe drawingto zoom, create a wind ow.
e Tozoomin real time, use the ZoomReal-time toolon the Standard toolbar.

e Rotate the mouse wheelto zoomin and out.

Zoom to Magnify a Specified RectangularArea

You can specify arectangular area defined by two corners to display the objects within that areaas large
as possible.

The lower-left corner ofthe specified area becomes the lower-left corner ofthe new view.

Zoom in using Window

To zoom into an area using a window

1. ChooseView>Zoom>Window fromthe main menu.
2. Selectonecorner of the window aroundthe areayou want to magnify.

3. Specify theopposite corner of the window around the area youwant to magnify.

37



ZW CAD User Guide

Zoom in Real Time

With the Real-time option, youzoomdynamically by moving your pointing deviceup or down. By right-

clicking, you can display a shortcut menu with additional viewing options.

To zoomin real time

1. ChooseView>Zoom >Realtimefromthe mainmenu.
Hold the left mouse button, then dragthe cursor.
To zoomin, move the cursor up the screen; to zoom out, move the cursor down the
screen.

4. Tostopzooming,releasethe mouse button.

To zoomusing a mouse with a wheel

1. Rotatethewheel awayfromyoutozoominortoward youto zoomout.
2. Eachrotation of the wheel awayfromyouzooms out .8 times; each rotationtoward
you zooms in1.25times.

3.2.3. Displayingthe previousview of a drawing

Afteryou zoomin orpan to view a portion of your drawing in greater detail, youmay wantto zoomback
out to see the entire drawing. On the View > Zoommenu, the Previous tool lets yourestore the previous

view. Selecting this toolrepeatedly steps back throughup to 25 successive zoomed or panned views.

3.2.4. Zoomingto a specific scale

You can increase or decrease the magnification ofyour view by a precise scale factor measured relative
to the overall size of the drawing or in relation to the current display. When you change the magnification
factor, the portion of the drawing located at the center of the current viewport remains centered on the

screen.

To change the magnification of the view relative to the overall size of the drawing, type a number
representing the magnification scale factor. For example, if you type a scale factor of 2, the drawing
appears at twice its original size. If you type a magnification factor of .5, the drawing appears at halfits
originalsize.
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You can also change the magnification ofthe drawing relativeto its current magnification by adding an
x afterthe magnification scale factor. For example, if you type a scale factor of2x, the drawing changes
to twice its current size. If you typea magnification factor of .5x, the drawing changes to halfits cumrent

size.

To zoomto a specific scale relative to the current display

1. ChooseView>Zoom>Scalefromthemainmenu. Or
OntheZoomtoolbar, click theZoom Scale. Or
Type ZOOMin thecommandline, choose the Scale option and then press Enter.
2. Type the scalefactor, followedby an x (such as 2x).
3. Press Enter.

3.2.5. Combiningzoomingand panning

With the Center option, you can scale objects and specify a new view center. You can specify the scale

factorrelative to paper spaceunit orto the current view.

To change the center ofthe current view

1. ChooseView>Zoom >Center fromthe main menu.
2. Selectthepointyouwantto belocated atthe center of the new view.
3. Specify thezoomscalefactoror the height of the drawing in drawing units.

3.2.6. Displayingthe entire drawing

ZOOM Extents displays a view that includes all of the objects in the drawing as large as possible. The

view can display the objects on layers that are turned offbut donotincludeobjects on frozen layers.

ZOOM All displays all of the objects within either the user-defined limits or the drawing extents,

whicheverview is larger.

You can use the ZoomAlltoolon the zoomtoolbarto display an entire drawing. If you have drawn any
entities outside the defined limits of the drawing, the extents ofthe drawing are displayed. Ifyou drew
all entities within the limits ofthe drawing, the drawing is displayed all the way to the drawing limits.

The ZoomExtents tool on thezoomtoolbar displays the drawing toits extents, making the image fill the
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display to the greatest possible magnification.

3.3. Pan a View

Use PAN command oruse the window scroll bars to shift the location ofyour view.
With the Real-time option of PAN, youpan dynamically by moving your pointing device. Like panning
with a camera, PAN does notchange the location or magnification of objects on your drawing; it changes

only the view. By right-clicking, you can display a shortcutmenu with additional viewing options.

You can move the view ofa drawing displayed in the current viewportby scrolling, panning, or rotating
the view. Doing this changes the portion of the drawing you are viewing without changing the cument
magnification. Scrolling lets you move around in the drawing horizontally and vertically. Panning lets

youmove the drawing in any direction. Rotating lets you view your drawing fromany angle.

3.3.1. Usingscroll bars

To assist you in navigating within a drawing, horizontal and vertical scroll bars are available in each
drawing window. The size of the scroll box in relation to the scroll bar indicates the current level of
drawing magnification. The position ofthe scrollbox in relation to the scroll barindicates the location
of'the center of the drawing in relation to the extents of the drawing (the smallest rectangle containing
all the entities in the drawing).

3.3.2. UsingthePan command

You can move the drawing in any directionusing the pan command. Panning shifts orslides the view of
the drawing horizontally, vertically, or diagonally. The magnification ofthe drawing remains the sane,

as does its orientation in space. The only change is the portion ofthe drawing displayed.

To pan, you can use any of the following methods:

e Forprecise panning, specify two points defining the magnitude and direction of the pan. The
first point, orbase point, indicates the starting point ofthe pan. The second pointindicates the
amount of pan displacementrelative to thefirst point.

e Topaninreal time, use the Pan Real-time toolon the Standard toolbar.

e Ifyouhaveamousewith a wheel, press and hold the wheel, and thenmove the mouse.

To pan in real time
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1. ChooseView>Pan >Realtimefromthe mainmenu.
2. Movethe cursorinthedirection youwantto pan.
3. Tostop panning, press Enter, ESC or choose Exit from the shortcut menu.

To pan using a mouse with a wheel

1. Pressandholdthewheel,and then movethe mousein the directionyou want to
pan.
(The MBUTTONPAN system variable controls this feature.)

3.4. Display Multiple Views in Model
Space

Modelspaceviewportis thedrawing areathat you can dividetheminto one or more adjacent rectangular
views on the Model tap. Among multiple viewports, you have to make one view current for executing

view commands.

When youbegin anew drawing, it is displayed in a single window. You can view the drawing in a second
window, or you can divide one window into multiple windows. You can also openand display multiple

drawings.

3.4.1. Set ModelSpace Viewports

In large or complex drawings, displaying different views reduces the time needed to zoom or pan in a
single view. Also, errors youmight miss in one view may be apparent in the others.

Viewports created on the Model tab completely fill the drawing area and do not overlap. As you nake
changes in one viewport, the others are updated simultaneously. Threemodel space viewports are shown
in the illustration.
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Model space viewports

Use Model Space Viewports

You can do the following operations at themodel space viewport:

e SetGrid, and UCS icon modes; Pan; Zoom; and restore named views.

e Save orientations of UCS with individual viewports.

e  When executing a command, you candraw fromone viewport to another.

e Name a viewport arrangement in order so you can reuse it on the Model tab or insert it on a
layout tab.

e  When youwork on 3D models, it is much help that setting up different UCS in individual
viewports.

Splitand Join Model Space Viewports

From the separated viewport, you can continue to split or join them.

The illustrations below show several default model space viewport configurations.

Left

Right
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Horizontal Vertical

Above Below

Selectand Use the Current Viewport

To make the desired viewportthe current viewport, youclick on it through theexisting viewports. When
the cursor stays at the current viewport, it is displayed as crosshairs instead of an arrow. You cannot

change the current viewport whena view command is in progress.

Working with Multiple Views of a Single Drawing

You can open and work with several views ofthe same drawing simultaneously.

Afteryou divide a single window into multiple windows, you can control each window s eparately. For
example, you can zoomor pan in one window without affecting the display in any ofthe other windows.
You can controlthe grid, snap, and view orientation separately for each window. You can restore named
views in individual windows, draw from one window to another, and name window configurations

individually so you canreuse themlater.

As youdraw, any changes you make in one window are immediately visible in the others. You can switch
from one window to another at any time, even in the middle of a command, by clicking the window's
title bar.

You can divide a single drawing window into multiple tiled windows (called viewports) on the Model
tab. You can control the number of windows created and the arrangement ofthe windows. You can also
save and restore named window configurations and display a list of the current and saved window

configurations.

To create multiple views

Choose View>Viewports fromthe mainmenu.
Inviewports menu, choose 1, 2, 3, or 4 viewports.
3. Type h if you want the horizontal orientation, or type v if you want the vertical
orientation.
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To join two views

1. ChooseView>Viewports >Join fromthe mainmenu.
2. Clickanywhereinside the window you want to keep.

3. Clickanywhereinside the adjacent window youwantto join to the first wi ndow.

To restore anamed window configuration

1. Type-VPORTSand press ENTER.
2. Onthecommand line, type Restore.

3. Typethe nameofthewindow configuration you want to restore.

3.5. Work with Multiple Drawings

With the multiple document interface (MDI) feature, you can open more than onedrawing in ZWCAD.

Because you can open and work on several drawings at one time, you can copy, cut, or paste an entity
from one drawing to another.

Each drawing appears in a drawing window, which has the following advantages:
e  Youcanseetwo ormore drawings sideby side.

e Youcan easily copy entities fromone drawing to another.

Under the Window menu, the following three methods that determine how drawings are arranged are
provided foruser's choice.

e C(Cascade
e Tile Horizontally
e Tile Vertically
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Tile Vertically

When youwork with more than onedrawing openin its own window, you can easily, cut, copy, andpaste
in between drawings. If you copy an entity fromone window to another and then want to undo thataction,
you must undo it from the drawing into which you copied the entity. If you cut and paste an entity and

then want to undo that action, you must undoit in both drawings.

3.5.1. Save and Restore Views

You can save views by name and restore them for plotting or when you need to refer to specific details.
Anamed viewis comprised of specific magnification, location, and orientation.

You can also restore up to 10 previous views. When you end drawing, the previous views cannot be
restored. If you want to restore views among sessions, you have to save the drawing along with views

by name.

When yourestore views, youcan view all saved views along with their information. You can delete views
when you do not need them. A drawing canbe saved along with unlimited views.

Savea View

When you name andsave a view, the following settings are saved:
e Magnification, center point,and view direction
e Thelocation ofthe view: the Model tab ora specific layout tab

e Layervisibility in the drawing at the time the view is saved
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e Usercoordinate system

e 3D perspectiveand clipping
If you have divided the drawing window into multiple views, you can save the current window
arrangement so thatyou canrecallit to the screen later. The number and placement ofthe windows are

saved exactly asthey are currently displayed. The settings for each window are also saved.

Restore a Named View

With the -VIEW Restore, youcanrestore anamed view to the current view.
Named views can be usedto dothe following:
e Restore views onthe model space viewportorlayoutviewport.
e  Specify the areato the plot.
e Determined which modelspace view is displayed when opening the drawing,
You can specify a layout view when you open the drawing only if you save the drawing from that
specified layout tab.

3.6. Specify a 3D View

You can set a 3D view to facilitating verifying the 3D effects of the drawing, constructing and visualizing
3D models.

An isometric view is a typical viewpoint that helps you create a 3D view which reduces the number of
visually overlapping objects. You can specify a new viewpoint to create new objects or modify the
existing objects.

3.6.1. View a Parallel Projectionin 3D

You can view a parallel projectionof3D models at any locationin model space.

To determine the angle or viewpoint, youcan:
e Selectapreset 3D view from the View toolbar.
e Typeanglesorcoordinatethatrepresents the viewing locationin 3D.
e Modify aview ofthe current UCS, the WCS orasaved UCS.

e Change the 3D view dynamically using pointing device.

Viewing 3D model is available only in model space. If you are working in paperspace, the 3D viewing
commands such as VPOINT and PLAN cannotbe used to define paper space views. The view in paper

spaceis always a plane view.
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The plane view is a view that you look at the origin (0, 0, 0) from a point at the positive Z axis. This
method results in a view of the XY plane. You can restore the view and coordinate system that is the
default formost ZW CAD drawings by setting the UCS orientation to World and then setting 3D views
to Plan View.

3.6.2. Setthe ViewingDirection

You view three-dimensional drawings by setting the viewing direction. The viewing direction establishes
the viewing position, the Cartesian coordinate corresponding to the viewpoint looking back at the origin
point, the 0,0,0 coordinate. Whenyou view a drawing fromthe default viewpoint (0,0,1), you seea plan

view of the drawing.

You can change the viewing direction to look at the drawing from a different vantage point or to work

on a three-dimensional model froma different orientation.

To set anew viewing direction

ChooseView>3D Views >Viewpoint fromthe main menu.
Clickthe preset button.
Clickthe presetviewyouwantto use.

A W N P

You can set the current viewing direction to the plan view of the current user
coordinate system (UCS), a previouslysaved UCS, or the World Coordinate System
(WCS).

To dynamically set a view direction

ChooseView>3D Views >Viewpoint fromthe main menu.
Clicktheappropriate tools to dynamically change the viewpoint.

To complete the command, click OK.

A W N R

You can dynamicallyrotate the viewpoint within the XY plane andrelative to the XY
plane, and you can pan and zoom the drawing. As you change the viewpoint, the
drawing display automatically updates.

To display a plan view ofthe current drawing

1. ChooseView>3D Views >Plan View from the main menu.
2. It concludes three plan views: Current UCS, World UCS, and Named UCS. Choose

onewhatyou want.
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3.6.3. Isometric

Choose Preset 3D Views

You can define perspectiveviews ofa modelto create realistic effects.

Select predefined standard orthographic and isometric views by name or description. These views
represent commonly used options: Top, Bottom, Front, Left, Right, and Back. In addition, you can set
views from isometric options: SW (southwest) [sometric, SE (southeast) [sometric, NE (northeast)

Isometric,and NW (northwest) Isometric.

To understand how the isometric views work, imagine you are looking down at the top ofa box. If you
move toward the lower-left corner ofthe box, you are viewing the boxfrom the SW Isometric View. If

you move toward the upper-left corner ofthe box, you are viewing it fromNW Isometric View.

Draw 2D IsometricViews

With Isometric Snap, youcan create 2D objects thatappearto be 3D solids.

By setting Isometric Snap onthe Draft Settings dialogboxand turning on Snap and Grid, you can easily
align objects along one of three isometric planes. However, although the isometric drawing looks like
3D, it is actually a 2D representation. Therefore, you cannot extract distance and areas, display objects
from different viewports, or deletehidden lines automatically.

Set Isometric Grid and Snap

By aligning along three major axes, isometric drawing simulates a 3D drawing from a specified
viewpoint.

When the snap angle is set to 0, the axes of the isometric plane are 30 degrees, 90 degrees, and 150
degrees.
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With Isometric Snap-on, you canwork on any ofthree isometric planes, each with a pair of associated
axes.
e Left. The left isometric plane defined by a pair of90- and 150-degrees axes. Thesnap and grips
align along the 90- and 150-degree axes.
e Top.Thetop isometric planedefined by a pairof30- and 150-degrees axes. The snap and grips
align along the 30-and 150-degrees axes.
e Right. The right isometric plane defined by a pair of 90- and 30-degrees axes. The snap and
grips align along the 90- and 30-degrees axes.

90 degrees

right left
30 degrees 150
degrees

In addition to using ISOPLANE command to switch isometric planes, you canalso use shortcut key F5
or CTRLAE. specifying one of the three isometric planes results in Ortho and crosshairs to be aligned
along the corresponding isometric axes.

Forexample, when Ortho is on, the points you specified align along the simulated plane you are working
on. Therefore, you can draw the top plane first, and switch to the left plane to draw another side, and

then switchto the rightplane tocompletethe drawing.

top plane left plane right plane

Draw Isometric Circles

You can create an isometric circle on the current isometric plane using Ellipse Isocircle. The Isocircle

option is available only when the Isometric Snapis on.
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3.6.4. Define a 3D View with Coordinate Values or Angles

You can define a viewing direction by typing the coordinate values of a point or two rotation angles

(angle from the XY plane and angle fromthe X-axis).

The specified point indicates your position in 3D space when you view the model while looking toward
the origin (0, 0, 0). The viewpoint coordinate values are relative to the WCS unless you modify the
systemvariable WORLDVIEW.

The conventions for defining standard views are different among different industries. In architectural
(ARC) design, the perpendicular plane of XY plane is the top view or plan view; in mechanical design,

the perpendicular view is the front view.

DDVPOINT is designed to rotate views to specify a viewing direction.
The following illustration shows a view defined by two angles relative to the X-axis and the XY plane
ofthe WCS.

z JMiewpoint  view direction

%
| %/Langle from XY plane
>/ "‘—\—angle from X axis

e

¥

3.6.5. Changea 3D View Dynamically

You can view objects fromany viewing direction by holding down the mouse or other pointing devices
and moving dynamically. With dynamic viewing, you can display the effects of changing viewpoint while

you changethe view.
You can execute move orzoomoperations as the 3D Orbit is active.

When the 3D Orbit is active, youare notallowed to modify objects. Toclose 3D Orbit, press Enter, ESC
or chooseExit from the shortcut menu.

3.6.6. Hide Lines or Shade 3D Objects

Hides or shapes for 3D objects in the current drawing suppresses the display of the objects (paitly or
entirely) that arelocated behind other objects or generates a simply shaded image displayed in the current
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view.

Hide Lines

You can suppress theobjects (partly or entirely) thatare located behind other objects using Hide.
The systemgenerates wireframe representations including hidden lines when youuse VPOINT or VIEW
command to createobjects in 3D view. You can use HIDE command to removethehidden lines to verify

the current placementofthese surfaces.

When you view or plot wireframes, complex drawings usually appear too cluttered to convey accurate

mformation.

Hiding background objects that in reality would be obscured by objects in the front background simplifies

the display ofthe drawing and clarifies the design. Shown in the following picture:

Before hide Hide
Hiding background lines makes the display much clearer, but you cannot modify hidden-line or render
views. It may take a long time to calculate and obscure hidden lines if the drawingis complex. Howeve
you can speed up the process in the several ways. Forexample, you can avoid drawing details that will
not be visible at the scale at which you are displaying or plotting the drawing. You can also exclude

objects fromthe hiring process by zoominginto a part ofthe drawing.

Remove hidden lines on oneormore selected objects to improve performance.

When the systemvariable DISPSILH is set to 1, HIDE command displays only the silhouette lines of the
objects. It doesnot display theinside edges generated by a nested face ofan object.

When the currentview is shaded, hiding lines on solid objects also suppresses drawing the mesh image
and instead displays the objects using wireframe representation with the back lines hidden.
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Add Simple Shadingto 3D Objects

Althoughhiding lines can enhance the drawing and clarifies the design, shading produces a more realistic
image of yourmodel.

You can modify shaded objects as you normally would. When a shaded objectis selected, the wireframe

and grips appear on top ofthe shading.
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4. Precision Tools and the Properties

of Drawing

4.1. Specify Units, Angles, and Scale

Specify the units of measurementyou want to use, their format, and other conventions.

4.1.1. Determine Units of Measurement

When you start drawing, you specify the units of measurement, their formats as well as the number of

the decimal fraction.
Drawing Units @
Length Angle
Tuvpe: Type:
[ [Decimal degrees v]
Precizion: Precizior:
| 0.0000 -] o ~|
7] Clockwize
Inzertion scale
Units to scale inzerted content:
Millimeters hd ]
Sample output
1.5.20039.0
3480
[ 0k l ’ Cancel ] [ Direction... ] ’ Help ]

Set the Units Format

You can set the display format of the unit. These formats include scientific, decimal, engineerng,
architectural and fractional notation. To enter architectural feet and inches format, you can indicate feet
using the prime symbol ('), for example, 72'3. You do not need to specify inches by entering quotation
marks (").

You can set the unit type and precision in the Quick Setup wizard, the Advanced Setup wizard, or the
Units Control dialog box. These settings control how your coordinate, offset, and distance entries are

interpreted, and how coordinates and distances are displayed.
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The input format of three-dimension coordinates is the same as the input format of the two-dimension

coordinates: scientific, decimal, engineering, architectural and fractional notation.

The unit format for creating and listing objects, measuring distance and displaying coordinate locations

is different from the dimensionunits settingused in creating dimension values.

With ZW CAD, you typically draw at full size (1:1 scale), and then seta scale factor when you print or
plot yourdrawing. Before you begin drawing, however, you need to determine the relationship between

drawing units and real-world units.

For example, you can decide whether one linear drawing unit represents an inch, a foot, a meter, or a
mile. In addition, you can specify the way the program measures angles. For both linear and angular
units, you canalsoset the degree of display precision, such as the numberofdecimal places or smallest
denominatorused when displaying fractions. The precision settings affect only the display of distances,
angles, and coordinates. ZWCAD always stores distances, angles, and coordinates using floating point

accuracy.

Convert Drawing Units

When youcreate anew drawing in one systemofmeasurement (imperial or metric) and then change to
the other system, use SCALEto scale the model geometry by the appropriate conversion factor to obtain
correct distances and dimensions. Theconversionis shown as follows:

Forexample, to convertinches to centimeters, youscale the drawing by a factor of3.25. To convert from
centimeters to inches, the scale factoris 1/3.25 orabout 0.3077.

4.1.2. Set Angle Conventions

You can specify the location forangle 0 and the positive direction for the angle measurement: clockwise

or counterclockwise. You can also specify the format and the number of the decimal fraction.

Specify the measurement unit and precision. The units include decimal degrees, deg/min/sec, gradians,

radians, and surveyor’s units.

Specify where the angle measurement starts from: east, west, south, north or others. For example, to
entera coordinate relative to the current coordinate fora property line thatis 54 feet, 7 inches long with
a bearing of 60 degrees north, 12 minutes, 6 seconds east, enter @54'7"<n60d 12'6"e.

Specify the positive direction: counterclockwise or clockwise. The angle 0 can be set to any location.
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4.1.3. Settingscale factors

Instead of drawing to a particular scale, you draw everything full size in the program. Although it's a
good idea to keep your scale factor in mind when setting up a drawing, you don't need to set the scale
until you print it. For example, when you draw a mechanical part 40 inches in length with ZWCAD, you
actually draw it as 40 inches, rather than applying a scale factor as you draw. When you print your
drawing, you can assignthescale at which the drawing is to print.

Scale, however, does affectthe way a few elements such as text, arrows, or linetypes print or plotin your
drawing. For these, you can make adjustments when you first set up your drawing so that they print or
plot at the correct size. For example, when you draw text, you need to determine the text size so that

when you print it later at a particular scale, the text height is correct.

After you determine the eventual scale of your finished drawing, you can calculate the scale factor for
the drawing as aratio of one drawing unit to the actual scale unit represented by each drawing unit. For
example, if you plan to print yourdrawing at 1/8" = 1'-0", yourscale factorratio is 1:96 (1/8" = 12" is
the same as 1= 96). If you want your printed scale to be 1 inch =100 feet, your scale factor ratio i
1:1200.

The following table shows some standard architectural and engineering scale ratios and equivalent text
heights required to create text that measures 1/8 inch high when you print the drawing at the specified

scale.

Standard scale ratios and equivalent text heights

Scale Scale factor ~ Text height
/16" = 1'-0" 192 24"
1/8"=1-0" 96 12"
3/16"=1-0" 64 8"
1/4"=1-0" 48 6"
3/8"=1-0" 32 4"
1/2"=1-0" 24 3"
3/4"=1'-0" 16 2"
1"=1-0" 12 1.5"
11/2"=1-0" 8 1"
3"=1-0" 4 0.5"
"= 10 120 15"
1"=20 240 30"
1"=30 360 45"
1"= 40 430 60"
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1"=50' 600 75"
1"=60' 720 90"
1" = 100" 1200 150"

You can use these scale factors to predetermine the size of your drawing to make sure that it fits on a
specific size paper when you print it. You control the size of your drawing by the drawing limits. To
calculate the drawing limits to match the size of your paper, multiply the dimensions of your paper size

by yourscale factor.

Forexample, if the paperyou useto print measures 36 inches x24 inches and you print your drawing at
1/8" =1'-0" (in other words,using a scale factorof96), the size of yourdrawing measured in drawing
units is 36 x 96 (or 3,456 units) wide and 24 x 96 (or 2,304 units) high.

Keep in mind that you can print the finished drawing at any scale, regardless of the scale factor you
calculate. You canalsoprint onpaper ofa differentsize and usethe Layout tabs to create different views
of yourdrawing and to positionandscale those views differently. The scaling factor is notrelated to the
size ofthe entities youdraw; it simply provides a preliminary guide to help youestablish thetext height
and drawing limits when youbegin your drawing. You can change the text height and draw limits at any

time.

Apply scale factors

You can set the following factor to determine whether the drawing is plotted onthe model space or paper
space.

o Text. Sets text heightin thetext style (STYLE) orin the process of creating text. The text plotted
height should be set in proportionto scale factor in modelspace. Thetext created on the layout
shouldbesetat 1:1.

e Dimension. Sets dimension scale in the dimension style (DIMSTYLE) or through system
variable DIMSCALE.

e Linetype. To plot objects from the Model tap, use system variables CELTSCALE and
LTSCALE to set the scale fornon-continuous lines. To plot objects froma layout (paper space),
use systemvariable PSCTCALE.

e Hatch. Sets hatch scale in the Hatch and Gradient dialog box or through system variable
HPSCALE.

e View. When youplot a drawing froma layout, you may need to use ZOOM XP command,
where XPis aratio that is relative to the paper size (scale factor ofreciprocal).

Settingthe text height

The text height setting controls the heightofthe text, measured in drawing units. Set this value initially
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so that text used for your most common annotations, when scaled to the size at which you will print a

drawing, measures 1/8-inch high on the printed drawing.

Forexample, if you plan to print yourdrawingat 1/8" =1'-0" and you wantyour text to be 1/8-inch high
in the final drawing, create that text 1 foot high (in your real-world drawing units) so that when you print

it, it appears 1/8-inchhigh onthe paper.

You must create text 4 feet high that youwantto print 1/2-inch high.

To set the text height

1. ChooseFormat>TextStylefromthe mainmenu.
2. Typeavalueinthe Fixed Text Height under Text Measurements.
3. Press OKtosavethecurrentsettings.

NOTE The default text height applies only if the current text style height is 0.0. Otherwise, the text

height forthe current style takes precedence.

4.2. Drawing Limits

You can specify the drawing limits that form an invisible boundary around your drawing. You can use
the drawing limits to make sure that youdo not create a drawing larger than can fit on a specific sheet of
paperwhen printed at a specific scale.

Forexample, if you plan to print your drawing at 1/8" =1'-0" (in other words, usinga scale factor 0£96)
on asheetofpapermeasuring 36 inches x24 inches, you canset drawing limits to 3,264 units wide (that
is, 34 x 96) and 2,112 units high (22x96), which allows a 1-inch margin around theedges ofthe printed

image.

To set the drawing limits

Choose Format > Drawing Limits from the main menu.
2. Specify thex-coordinate and y-coordinate of the upper right drawing limitand the
lower left drawing limit. You can also click Select to specify the drawing limits by

selecting pointsin the drawing.

4.3. Grid and Grid Snap

The grid is a rectangular pattern comprised of cells that extends over the area you specify as the grid

limits. Displaying grids and using grids snap improve the performance ofregenerating.
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Using the grid is like placing a sheet of coordinate paperunder a drawing. The grid is not plotted. When
you turn Snap mode on, the cursor adheres or snaps to the invisible grids. Therefore, you can specify

precise points with the arrow keys, mouse or other pointing devices.
Grid and snapsettings are effective tools to use in your drawing to ensure accuracy.

Although many users find it convenient to match grid points to snap settings, they are independent of
each otherandshouldnot beconfused. Grid points are for visual reference only; they donotaffect your

drawing and they do not print. Snap points are, by themselves, not visible; however, when set, they
constrain thecreation of new entities.

In addition, the cursor can be restricted to move orthogonally only or guides can display on the screen

automatically at specified polarangle increments.

4.3.1. ChangeGridand Snap Spacing

You can turn Grid and Snap-onand offand specify theirspacing onthe Snap and Grid tab at the Drafting
Settings dialog box. Grid spacing does not haveto match snap spacing. A wide grid spacing can be used
as areference while a closer grid spacing helps you specify points accurately.

4.3.2. Settingcolor forgrid line.

Grid major/minor lines can be switched to different color base on your preference. Open ‘Options’ dialog
box— ‘Display’— ‘Color’— 2D modelspace’— ‘Grid major/minor lines’. You can choose color from

index color, true colororcolorbooks.

4.3.3. Settinga reference grid

A reference grid displays as a pattern ofregularly spaced cells. You can turn thedisplay onand off, and
you can specify how farapart the cells are spaced.

The reference grid extends only to the limits of the drawing, helping you to visualize the boundary of
yourdrawing andto align entities and visualize distances between entities. You can turnth e grid onand

offas needed. You can also change thespacing ofthegrid at any time.

To turn the grid on and set the grid spacing

1. ChooseTools>Drafting Settings from the main menu.
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2. ClicktheSnapand Gridtab.

3. ClicktheGrid Onbox.
Under Grid tab, input a value in the Grid X Spacing field and Grid Y Spacing field
separately.

5. ClickOK.

Status bar Right-click on the Grid Display button to choose Settings.
TIP To toggle the grid display on and offat any time, click the Grid Display button onthe status bag or
press F7.

4.3.4. Settingsnap spacing

Another way to ensuredrawing accuracy is to turnon and setsnap spacing. When snapis turned on, the
programrestricts the selection points to predetermined snap intervals. Although it is often helpful for

snapping by means of matchingthe snap spacing with grid spacing, thesetting is notrequired.

To turn snap settings onand set snap spacing

ChooseTools > Drafting Settings from the main menu.

ClicktheSnap and Gridtab.

Clickthe Snap-On box.

Under Snap tab,inputavalueintheSnap X Spacing field and Snap Y Spacing field
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separately.
5. ClickOK.
Status bar Right-click on the Snap Mode buttonto choose Settings.

TIP To toggle snap settings onand offat any time, click the Snap Modebutton onthestatus bar, or press
F9.

4.3.5. Usingisometricsnap

You can use the Isometric Snap option to create two-dimensional isometric drawings. With the isometric
option, you are simply drawing a simulated three-dimensional view on a 2D plane, much the same as
you might draw ona piece of paper. Do notconfuse isometric drawings with three-dimensional drawings.

You create three-dimensional drawings in three-dimensional space.
The isometric option always uses three preset planes, which are denoted as left, right, and top.

You cannot alter the arrangement ofthese planes. Ifthe snap angle is 0, the three isometric axes are 30

degrees, 90 degrees, and 150 degrees.
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When you check the [sometric Snap option and select an isometric plane, the snap intervals, grid, and
crosshairs align with the current plane. The grid is always shown as isometric and uses y coordinates to
calculate the grid spacing. If you click the Draw Orthogonal check box, the programrestricts the drawing

of entities to the current isometric plane.

To turn the Isometric Snap And Grid option on

1. ChooseTools>Drafting Settings from the main menu.
2. ClicktheSnapand Gridtab.

3. InSnap Typetab,selectthelsometricSnap check box.
4. ClickOK.

Tip To choosea different isometric plane and toggle between threeisometric planes, press F5.

lsometric planes left (A), right (B), top (C)

4.4. Use Object Snaps

Object snaps enable you to quickly select exact geometric points on existing entities without having to
know the exact coordinates of those points. With object snaps, you can select the endpoint of a line or
arc, the center pointofa circle, the intersection of any two entities, or any other geometrically significant
position. You can also use object snaps to draw entities that are tangent or perpendicular to an existing
entity.

You can use object snaps whenever the programprompts you to specify a point, forexample, if you are
drawing a line or other object. To turn on the ESNAP mode, any ofthe following ways are available:
e Choose Tools >Drafting Settings fromthe main menu to open the Drafting Settings dialog box
toggle to Object Snap tab, and thentick the Object Snap On checkbox.
e PressF3.
e  Click the Object Snap buttonon thestatus bar.

When using objectsnaps, the programrecognizes only visible objects or visible portions of objects. You

cannotsnapto objects onlayers thathave been turned offorto the blank portions of dashed lines.
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When Object Snaps is turned on, a marker and a tooltip are displayed when youmovethe cursor over an

object snap location on an object.

4.4.1.

Setting object snaps

You can set object snaps using any ofthe following methods:

4.4.2.

Choose Tools > Drafting Settings >Object Snap, and then click one ofthe object snaptools.
On the Object Snap toolbar, clickone ofthe object snap tools

On the status bar, right-click on the Object Snap buttonto choose Settings.

Press and hold down the Shift key while right-clicking anywhere within the drawing window
to display the objectsnap shortcut menu, and then choosethe objectsnap youwant to set.

Object Snap settings

If youneedto use one or more object snaps repeatedly, you can turn on running object snaps on the Grid

and Snap tab of Drafting Settings dialogbox. The object snap mode keeps on unless youturnit off. For

example,

you can use an objectsnapto drawa line to the center ofa circle.

If several objects snap on, the system chooses automatically the most suitable object snap. If there are

two possible object snaps at the selection area, the system chooses the one that is closerto the center of

target box.

If you turn several object snaps on, you need to check which one is in effect when you specify a pomt.

If several objectsnaps areeligible at a given location, press the TAB key to cycle through the possibilities

before you specify the point.

4.4.3.

Object Snap Restrictions

With the object snap on, you can snap objects only visible on the screen, including objects on locked

layers, layout viewport boundaries, and polyline segments. You cannot snap to objects that arenot visible,

including objects that are not displayed, objects on turned-off or frozen layers, or the blank portions of
dashed lines.

The object snap is available only when youare prompted to specify a point. There isn't any information

about object snap displayed ifyou try to use an object snap at the Command prompt.
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4.4.4. AutoSnap Tools

The automatic snap tool is a visual aid tool for snapping that help you see and use object snaps nore
efficiently. Whenany object snapis on, thesystemdisplays a marker and a tooltip when you move your
cursor on over a snap point. AutoSnap turns on automatically when an object snap is on. By defaul,
AutoSnap marker, tooltip and magnet are on. You can change the settings of AutoSnap on the Options
dialog box.

AutoSnap consists of the following snap tools:

e  Marker. The object snap location is displayed when the cursor moves over or near an object.
Markershapeis determined by thesnap it is marking.

e Tooltip. Indicates which part ofthe objectyouare snapping to in a flag at the cursor location.

e  Magnet. Attracts and locks the cursor onto the nearest detected snap points. Provides a visual
that is similar to snappingto a grid.

e Aperture box Surrounds the crosshairs and defines an area within which, when you move the
cursor, the system evaluates objects for object snaps. You can determine the aperture box is
displayed ornot,and theapertureboxsize can be changed too.

To change the size ofthe objectsnap target box

Choose Tools >Options from the main menu.
Switch to the Draftingtab.

Under ApertureSize, slideto adjustthe desired size.
ClickOK.
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4.5. Use Polar Tracking and Object Snap
Tracking

Auto tracking includes polar tracking and object snap tracking. You can turn them on and off by
repressing POLAR and OTRA CK button on the Status Bar.

When the polar tracking mode is on, the cursormoves along the specified angle. When the object snap

tracking is on, the cursor moves along an alignment path based on the snap point.

4.5.1. PolarTracking

When polar tracking is turned on, guides display on the screen automatically at the polar angle increment
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that you specify. Forexample, if you draw a line with polartracking turned on with angle increment set

as 65 degrees, the rubber-banding line displays at 65-degree increments.

Polar tracking and orthogonal locking cannot be used at the same time-turning one option on tums the
otheroption off.

To enable polartracking and specify the polar angle increment

1. ChooseTools>Drafting Settings from the main menu.
Onthe ObjectSnap toolbar, clickthe Object Snap Settings button.
Type DSETTINGS on the command line andthen press Enter.

2. SwitchtothePolarTrackingtab.

3. SelectthePolarTracking Oncheckbox.

To specify the polarangle increments:

Selectan anglefromthelncrement Angle drop-down ist.
2. Mark the Additional Angles checkbox and click New to define a custom angle
increment.
3. ClickOK.
TIP To toggle polartracking onand offat any time, click the Polar Tracking button on the status bar or
press F10.

To draw objects usingpolar tracking

1. Turnonpolartrackingand starta drawing command, suchas ARC, CIRCLE, or LINE.
You can also use polar tracking with editing commands, suchas COPYand MOVE.

2. Asyou moveyourcursorto specify points, notice the dotted polar tracking line that
appears at the tracking angles you specified. Points you specify while the line is
displayed conformto the polartracking angle.

Z-Tracking

Polar tracking on Z-Axis is available now in 3D design. You can draw lines parallel to Z Axis easily

without any other construction lines.
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Polar: 381.6715 < +Z

Automatically snap grip in Z axis direction
Specify Polar Angles
You can set a polar increment angle to polar tracking. The default angle includes 90, 45, 30, 22.5, 18, 15,
10 and 5 degrees. Youcan also type a desired angle in the Additional Angles textbox. The value is stored
in the system variable POLARANG. The orientation of angle 0 and the direction of object snap are

dependenton yoursettings in the Drawing Settings dialogbox (UNITS).

The following illustration shows the alignment paths displayed as youmove your cursor 90 degrees with

the polarangle incrementset to 30 degrees.

Polar: 20<90

Polar: 15=<60

Polar: 12=30

To set polartracking angles

ChooseTools > Drafting Settings from the main menu.
In the Drafting Settings dialog box, on the PolarTracking tab, select Polar Tracking
On.

3. FromthelncrementAnglelist,select thedesired angle.

4. Tosetadditional tracking angles, select Additional Angles. Then click New and enter
the anglevaluein thetext box.

5. Under Polar Angle Measurement, specify whether polar tracking increments are
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based on the UCS or relative to the last object you created.
6. ChooseOK.

Specify Polar Distances

AutoSnap restricts cursor movement to increments of a polar distance you specified on the Snap and
Grid tab of Drafting Settings dialog box. For example, if you specify a length of 6 units, the cursor snaps
the length specified to lengths of0, 6, 12, 18, 24, and so on.

When youmove the cursor, a tooltip displays thenearest PolarSnap increment. Only when polar tracking

and snapmode are on, you can restrictpointentry to polar distance.

To set polarsnap distance

ChooseTools > Drafting Settings from the main menu.

In the Drafting Settings dialog box, on the Snap and Gridtab, select Snap-On.
InSnap Type, select PolarSnap.

Under Polar Spacing, enter the polar distance.

Choosethe PolarTracking taband select Polar Tracking On.
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Selectan anglefromthelncrement Anglelist. You can specifyyour own angles by
choosing Additional Angles and then New.
7. ChooseOK.

4.5.2. Object Snap Tracking

You must set an object snap and turn the object snap model on before you can track from an existing

object's snap point.

Object snap tracking can track along alignment paths that are based on object snap points and display
tooltips at the acquired points. After you acquire a point, horizontal, vertical and polar alignment paths
relative to the pointare displayed when the cursor moves over their drawing path. Forexample, you can
specify apoint along a path that is based on an object endpoint or midpoint or an intersection between

objects.
In the following picture, the Endpoint object snap is on. You create a line by clicking its start point (1),

move the cursor over another line's endpoint (2) to acquire it, and then move the cursor along the

horizontal alignment path to locatethe endpoint you want for the line you are drawing.
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alignment path

AN ST

start point acquired paint endpoint

By default, the object snap tracking is setto Orthogonal. Alignmentpaths andtooltips are displayed at0,
90, 180, and 270 degrees fromacquired object points. However, you can use polar tracking angles mstead
on the Polar Tracking tab in the Drafting Settings dialogbox.

You can also usesystemvariable TRACKPATH to control the display of polarand object snap tracking

alignment paths.

4.5.3. Tipsfor Using Object Snap Tracking

With AutoTrackis on, you may try the following techniques:

e  When you set Perpendicular, Endpoint, and Midpoint object snap and turn on object snap
tracking mode, you can easily draw to point perpendicular to the end ormidpoint ofan object.

e Object snap tracking works in conjunction with temporary tracking points. At a point pronmpt,
enterit and specify a temporary tracking point. A small + is displayed at the point. When you
move the cursor, the tracking alignment paths are displayed relative to the temporary point. To
delete this point, move thecursorback overthe+.

e Afteracquiringa point, youcan specify a point at precise distances along alignment paths from
the acquired point.

e  You can use the Automatic and Shift to acquire options set on the Drafting tab of the Options
dialog boxto manage pointacquisition. By default, pointacquisitionis setto Automatic. When

working in close quarters, you canpress SHIFT to temporarily avoid acquiring a point.

4.6. Use Orthogonal Locking (Ortho Mode)

You can restrict cursor movementto the current horizontal and vertical axes sothatyou can draw at right
angles, or orthogonally. For example, with the default 0-degree Orientation (angle 0 at the "three o'clock”
or "east" position), when the Draw Orthogonal option is enabled, lines are restricted to 0 degrees, 90
degrees, 180 degrees, or 270 degrees. As you draw lines, the rubber banding line follows either the
horizontal or vertical axis, depending on which axis is farthest fromthe cursor. When you enable the
isometric snap and grid, cursor movement is restricted to orthogonal equivalents within the current
isometric plane.

Ortho mode and polartracking cannot be on at thesame time. Turning on Ortho turns off polar tracking.

To enable orthogonal drawing
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4.7. Work with Linetypes

ZW CAD provides simple and complexlinetypes:
e Asimple linetype consists ofa repeating pattern of dots, dashes, orblank spaces.

e A complexlinetype contains the embedded shape and text objects along with dots, dashes, and
spaces.

You can use different linetypes to represent specific kinds of information. For example, if you are
drawing a site plan, you can draw roads using a continuous linetype, a fence using a linetype of dashes

with square posts, ora gas line usinga complexlinetype showing thetext "GAS".
By default, every drawing has at least three linetypes: CONTINUOUS, BYLAYER, and BYBLOCK.

You cannot rename or delete these linetypes. Your drawing may also contain an unlimited number of

additional linetypes. You can load more linetypes into the programfroma linetype library file.

4.7.1. Load and Use Linetypes

A linetype is arepeating pattern of dashes, dots, and blank spaces displayed in a line or a curve. Loads

linetype froma drawing to be reused whenneeded.

Work with Linetypes

You can assign linetypes to objects by layer, or by specifying the linetype explicitly. Besides choosing
linetype, you can specify its scale to control the size of dashes and spaces, and create your own custom

linetypes.
NOTE You should not confuse these linetypes with the hardware linetypes provided by some plotters.

Both linetypes of dashes produce the similar effects. However, if you useboth linetypes atthe same tine,

the results can be unpredictable.

Load Linetypes

ZWCAD includes the linetype definition files zwcad.lin and zwcadiso.lin. zwcad.lin is used in the
imperial system, and zwcadiso.lin is used in the metric system. If you select zwcadiso.lin, you can use

ISO pen-width option when youplot.
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If you want to know what linetypes are already available, you can display a list of linetypes that are
loaded in the drawing orstoredin a LIN (linetype definition) file. Both linetype definition files contain

several complexlinetypes.

You can remove unreferenced linetype information with PURGE or by deleting the linetype from the
Linetype Manager. BYBLOCK, BYLAYER, and CONTINUOUS linetypes cannot be removed.

4.7.2. Changethe Linetype of an Object

You can change the linetype of an objectby changing the linetype of the layer the objectis on, reassigning
the object to another layer, orby specifying a linetype forthe objectdirectly.

Set the Current Linetype

By default, all objects are created using the currentlinetype, which is displayed in the Linetype Control
on the Properties toolbar. To modify this current linetype, youcan select a linetype and make it current
in the Linetype Manager dialog box. You can also do this setting using the Linetype option on the
Properties palette.

If the current linetype is BYLARER, objects are created using the linetypeassigned tothe currentlayer
If the current linetype is BYBLOCK, objects are created using CONTINOUS linetype until they are
groupedinto a block. Whenyouinsert theblock, it acquires the current linetype setting.

If you do not want tousethelinetypeassigned to thelayer, you can specify a different linetype explicitly.
ZW CAD doesnot display the linetype of certain objects: text, points, viewports, hatches, and blocks.
To make the linetype current

Select a linetype from the Linetype Control pull-down list on the Properties toolbar, which is set to the

current linetype.

Change the Linetype of an Object

To change the linetypeofan object, you canuse following methods:

e Ifthe linetype of an object is set to BYLARE, and the object is assigned to another layer it
acquired its linetype fromthe new layer.

e Ifthelinetype ofanobjectis setto BYLAYER when you changethe linetype assignedto a layes,
the objects onthat layer which are assigned the BYLAYER linetype are updated automatically.

e Specify a linetype foran object to override the linetype ofthe layer. You can specify different
linetypes for each object. If you want to specify a different linetype to override the player-
determined linetype of an object, change an existing object's linetype from BYLAER to a
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specific linetype, such as DASHED.

e If you want to set a linetype for a subsequently created object, you can change the current
linetype BYLAYER to a specific one in the Linetype Control on the Properties toolbar.

4.7.3. Control Linetype Scale

You can set global orindividual scales for objects to control the display oflinetypes.

By default, the global and individual linetype scales are set to 1.0. The smaller the scale, the more
repetitions of the pattern are produced per drawing unit. For example, if the scale is set to 0.2, five

repetitions ofthe pattern in the linetype definition are displayed for each drawing unit.

When short segments are too short to display one full linetype pattern, it is displayed as continuous.
When the lines are too short to display even one dash sequence, you need to specify a smaller linetype

scale. Otherwise, thelinetype is displayed as continuous shown in the following illustration:
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Forpolylines, youcan use systemvariable PLINEGEN to control whether a linetype pattern is centered

on each segmentoris continuous across vertices throughout the entire length ofthe polyline.
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linetype centered on each linetype continuous throughout
2D polyline segment the 2D polyline

The Global Scale Factor and Current Object Scale are displayed in the Linetype Manager.

The Global Scale Factor and Current Object Scale are displayed in the Linetype Manager. The Global
Scale Factorvalue is stored in the systemvariable LTSCALE, which changes thelinetype scale globally
for new and existing objects. The Current Object Scale is stored in the system variable CELTSCALE,
which specifies the linetype scale fornew objects. You can getthe displayed linetype scale by multiplying
the CELTSCALE value with the LTSCALE value. The linetype scales in the drawing can be changed
easily eitherindividually or globally.

In a layout, youcanuse systemvariable PSLTSCALEto adjustthelinetype scale in different viewports.
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NOTE Setting the linetype scale too large ortoo smallmay resultin a line pattern looking like a so id
line, depending on whatthe scale view is or at what scale thedrawing s printed.

You can control a new entity's individual linetype scale factor as well as the overall or global scale factor

applied to all the entities in the drawing,

To set the current individual linetypescale

Choose Format > Linetype from the main menu.
Clickthe Show Details button.

3. Inthe Current Object Scale field, type the linetype scale that you want to make
current.

4. ClickOK.

To change the global linetype scale

Choose Format > Linetype fromthe main menu.
Clickthe Show Details button.

3. Inthe Global Scale Factor field, type the global linetype scale that you want to
change.

4. ClickOK.

4.8. Work with Layers

Layers are like transparent overlays on which you organize and group different kinds of drawing
information.

4.8.1. Overview of Layers

Layers in ZWCAD are like the transparent overlays you use in manual drafting. You use layers to
organize different types of drawing information. In ZW CAD, each object in a drawing exists ona layer

When you draw an object, it is created on the current layer.
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You can control the visibility oflayers in individual viewports. When youturna layer off, objects drawn
on that layerare no longer visible, and they donotprint. Although a layer may be invisible, you can still
select it as the current layer, in which case new objects are also invisible until you turn the layer back on.
Objects oninvisible layers canalso affect the display and printing of objects on other layers. For example,
entities on invisible layers can hide other objects when you use the Hide command to remove hidden

lines.

You can also freeze and thaw layers. Objects drawn on frozen layers do not display, do notprint, and do
notregenerate. Whenyoufreeze a layer, its objects do not affectthedisplay or printing of other objects.
For example, objects on frozen layers do not hide other objects when you use the Hide command to
remove hidden lines. In addition, you cannot draw on a frozen layer until you thaw it, and you cannot

make a frozen layer current.

You cannot freeze the current layer. If you attempt to freeze the current layer, a dialog box prompting
"Cannot freeze the current layer" appears. You also cannot freeze or thaw a viewport layer unless you

are working on a Layout tab.

You can lockorunlocklayers. Theobjects ona locked layer are still visible and will print, but you cannot

edit them. Locking a layer prevents you fromaccidentally modifying objects.

Each layer has its own color, linetype, and lineweight. For drawings that use named print styles, layers
can also have their own print style. Objects you draw on a particular layer are displayed in the colog
linetype, and lineweight associated with thatlayerunless you override these settings.

4.8.2. Createand Name Layers

You can create an unlimited number of layers in every drawing and use those layers for organizing
information. When youcreate a new layer, it is initially assigned the color white (or black, depending on
yoursystemsettings) and the linetype CONTINUOUS. By default,anew layeris also visible. After you

create and name a layer, you can change its color, linetype, visibility, and other properties.
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Layers can havealphanumeric names upto 255 characters long.

In many cases, thelayernames youchooseare dictated by corporate, industry, or client standards.

The Layer Properties Manager sorts layers alphabetically by name.

To create anew layer

1. ChooseFormat>Layer fromthe mainmenu.
2. Clickthe New Layer button.
3. Typeanameforthenewlayer.
4. ClickOK.

To change a layername in the currentdrawing

1. ChooseFormat>Llayer fromthe mainmenu.
2. Inthelayer Properties Manager dialog box, click the name of the layer you want to
change.

3. Typeanewnameandclick OK.

NOTE You cannotrename the Olayer.

Settingthe current layer

When you start a drawing, objects are created in the current layer. By default, the layer O is set to the
current layer, but you can also create a new one and make it current. Either frozen or xref-dependent
layer cannotbe setto the current layer. Any subsequentobjects you create are associated with the current

layerand use its colorand linetype.

To make a layer current

Choose Format >Layer from the mainmenu.
In the Layer Properties Manager dialog box, select a layer and then click the Set
Current button to make thelayer current.

3. Clicks OK.

Remove Layers

You can remove unused layers fromyour drawing with PURGE or by deleting the layer fromthe Layer
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Properties Manager.

4.8.3. Change Layer Settings and Layer Properties

Everything in a drawing is associated with a layer, in the course of creating a drawing, you can modify
what you draw by renaming layer name, modifying the properties of a layer (color and linetype), or

placing objects fromone layerto another.

If you create an object on a wrong layer, you can reassign it to another layer. Unless the linetype, color
or other properties of the object has been specified explicitly, the object acquires the properties of the

new layer.

You can change layer properties in the layer control on the Layers toolbar or in the Layer Properties
Manager. Click the icons to change settings. However, layer names and colors can be changed only in

the Layer Properties Manager.
Controllinglayervisibility

A layer can be visible or invisible. Objects on invisible layers are not displayed and do not print. By
controlling layer visibility, you can turn offunnecessary information, such as construction lines or notes.

By changing layer visibility, you can put thesame drawing to multiple uses.

For example, if you are drawing a floor plan, you can draw the layout of light fixtures on one layer and
the location of plumbing lines on another. By selectively turning layers on and off, you can print the
electricalengineering drawings and the plumbing drawings fromthe same drawing file. For even more
convenience, you can control the visibility of layers within individual viewports, so that layers that
display in one viewport are invisible in other viewports in the same drawing.

When you turn a layer off, objects drawn on that layer are no longer visible. When you turn the layer

backon, the objects on that layer are redisplayed.

To turn layers on or off

1. ChooseFormat>Layer fromthe mainmenu.
2. Clicktheiconunder"On"tabinthelayer list.
3. ClickOK.

Freeze or thaw layers

You can also freeze layers to improve the performance of operations such as zooming and panning or

producing hidden lines or shaded images. When a layer is frozen, objects drawn on that layer are no
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longervisible.

To freeze orthaw layers

1. ChooseFormat>Layer fromthe mainmenu.
2. Clicktheiconunder"Freeze"tabinthelayerlist.

3. ClickOK.

Locking and unlocking layers

Locking a layer makes it easy to refer to information contained on the layer, but prevents you from
accidentally modifying its objects. When a layer is locked (but visible and thawed), its objects remmain
visible, but you cannot edit them. If you lock the current layer, you can still add new objects to it. You

can also changethe linetype and color associated with a locked layer.

Unlocking a layerrestores full editing capabilities.

To lock orunlock layers

1. ChooseFormat>Llayer fromthe mainmenu.
2. Clicktheiconunder"Lock" tabinthelayer list.
3. ClickOK.

Controllinglayer printing

Controlling layer printing is another way you can specify which objects print in your drawing.

By controlling layer printing, you can turn offunnecessary information during printing. For example, if
you are drawing a floorplan, you can draw the layout of light fixtures on one layerand the location of
plumbing lines on another. By selectively turning layers on and off when you print, you can print the
electrical engineering drawings and the plumbing drawings from the same drawing file. By changing

layer printing, you can putthe same drawing to multiple uses.

When you turn off printing fora layer, objects drawn on that layer are still visible, but they do not prnt.
If you turn offa layer's visibility, objects drawn onthatlayer do not display or print.

Controlling layer printing can be especially helpful if you want layer visibility on, but do not want to

print objects on that layer.

To turn layer printing on or off

1. ChooseFormat>Layer fromthe mainmenu.
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2.
3.

Clicktheiconunder"Plot"tabin thelayerlist.
ClickOK.

Settingthe layer color

Each layer in a drawing is assigned a color. ZWCAD uses the BYLAYER color as the default color

setting for object creation so that new objects are drawn in the color of the layer on which they are

mserted.

To change the layercolor

Choose Format > Layer from the mainmenu.

Clicktheiconunder "Color" tabin the layer list to open Select Color dialog box,
fromwhich, youcan specify the desired color.

Inthe Select Color dialog box, select a color from one of the followingtabs:

Index Color — Click BYBLOCK, BYLAYER, or one of the 255 index colors. You can also
typethe color number inthe Colorbox.

True Color — Click a basiccolor in theleft color panel, andthen move theslider to
the rightto specify a color. Thereare more than 16 million true colors from which
you can choose.

Color Books — Select a color book from the Color Book pull-down list, and then
click a desired color from the options displayed.

ClickOK.

NOTE You can also assign a specific colorto an object, which overrides thelayer's color setting. When

you createa new object, usethe Format > Color menu optionto change the current color. For an existing

object, double-click this objectand then change the object's color on the Properties palette that pops up.

Settinga layer's linetype

Each layer uses a default linetype (a repeating pattern of dashes, dots, or blank spaces). Linetype

determines theappearance of objects both on the screen and when printed.

It's a good idea toassign the BYLAYER linetype to any objects that youdraw on that layer.

ZWCADuses the BYLAYER linetype as thedefault linetype setting for Object Creation.

NOTE Only thoselinetypes already setin the drawing canbe assigned to layers.

To change the linetypeassigned toone or more layers

1.
2.

Choose Format>Layer fromthe mainmenu.
Click the Linetype name in the layer list to open Select Linetype dialog box, from
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which, you canspecify the desired linetype.
3. ClickOK.

NOTE You can also assign a specific linetypeto an object, which overrides the layer's linetype setting.
When you create a new object, use the Format > Linetype menu option to change the current linetype.
For an existing object, double-click this object and then modify the object's linetype on the Properties
palette thatpops up.

Settinga layer's lineweight

Each layer uses a default lineweight. Lineweights determine the thickness of objects both on the screen

and when printed.

Allnew layers are assigned the DEFAULT lineweight, whichis .25 millimeters or.01 inches.

If you want a different lineweight assigned to a layer, you can easily change it using Layer Propetties
Manager. For example, you may want different lineweights on each layer of your drawing to show
separate elements, such as walls, dimensions, structural steel, and electrical plans. Changing the
lineweight assigned to a layer changes the lineweight of all objects drawn on that layer with the
BYLAYER lineweight.

When you create new objects, it's a good idea to assign the BYLAYER lineweight to any objects that
you draw on that layer, unless you want to override the layer lineweight. ZWCAD uses the BYLAYER

lineweight as the default lineweight setting when you create objects.

To change the lineweight assigned to one or more layers

Choose Format>Layer fromthe mainmenu.

2. Clickthe Lineweight name in the layer list to open Lineweight dialog box, from
which, you canspecify the desired lineweight.

3. ClickOK.

NOTE You can also assign a specific lineweight to an object, which overrides the layer's lineweight
setting. When you create a new object, use the Format > Lineweight menu option to change the cumrent

lineweight. For an existing object, double-click this object and then modify the object's lineweight on
the Properties palette that pops up.

Settinga layer's print style

If yourdrawing uses named printstyle tables, you can specify a print style foreach layer.

Named print style tables contain print styles thatyousetup to control what objects loo k like when they
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print, without actually changing the objects in the drawing,

If your drawing uses color-dependent print style tables, you cannot specify a printstyle fora layer These
types of print style tables automatically determine printing requirements by thecolor assigned to a layer
or an object.

In drawings that use named print style tables, the default print style is Normal for all new layers. If
desired, you can assigna print style using Layer Properties Manager. Changing the print style assigned
to a layerchanges theprint style ofall objects drawn on thatlayer with the BYLAYER print style.

When youcreate new objects, it's a good idea toassignthe BYLAYER print style to any objects that you
draw on that layer, unless youwant to override the layer print style. ZW CADuses the BYLAYER print
style as the default print style setting when you create objects.

To change the printstyle assigned to one ormore layers (only in a drawing thatuses

named print style tables)

Choose Format >Layer from the mainmenu.
Clickthe name of Plot Style in the layer list to open Select Plot Style dialog box,
fromwhich, youcan specify the desired plot style.

3. ClickOK.

4.8.4. Filterand Sort the List of Layers

Limits the display of layer name listed in the Layer Properties Manager and sorts them by name or by
properties, suchas colorand visibility.

You can use a layer filter limits the display oflayernames in the Layer Properties Manager.

The following properties can be included in the filter definition:
e  Whetherlayers are set tobe plotted
e Layernames, colors, linetypes, lineweights, and plotstyles
e  Whetherlayers are locked orunlocked
e  Whetherlayers are turned on or off

e  Whetherlayers are frozen or thawed in the current viewport or all viewports

When setting filter conditions, you can also use wild-card characters to filter names by name. For
example, typing nare* displays layer name preceded with nare, just click Add button if the filter name
has been specified.

You can also useinvert filter to display layer names that do notbe included filter definition. For example,
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if all the site plan information ofa drawing is contained in multiple layers, which include the word lite
as part ofthe layername, you should first define the filter by way of specifying filter name and inputting
*lite* in layer name option, and then click Invert Filter option to display all the information excluded

fromthe site plan information.

Name Layer Filters lists default filters and othersaved filters created in the current drawing. The three

default filters are shownas follows:

e Showall layers.
e Showallused layers.

e Showall Xref dependent layers.
The newly created filters are displayed in the Name Layer Filters at the Layer Properties Manager These

filters are saved with the drawing,.
Sort Layers

Fromthe Layer Properties Manager, you canclick the column headingto sort layers by their properties
in that column. The properties include layer name, visibility, color, lineweight, plotted style and linetype.
And layernames canbe sorted in descending or ascending alphabetical/numerical order.

4.8.5. Save and Restore Layer Settings

You can save the currentlayer settings in a drawing and restorethem later.
Save Layer Settings

Layersettings include:
e Layerstates,suchas on, frozen, locked, plot and freeze automatically in a new viewport.
e Layerproperties,such as color, linetype, lineweight and plot style.

You can save layer settings alternatively. For example, you can choose to save only Fro zen/Thawed
settings of the layers in a drawing, ignoring all other settings. When you restore the layer states, all

settings remain as they are currently set except whether eachlayeris frozen orthawed.

You can export named layer states to a LAS file forusein other drawings using the Layer States Manager:
The layerstates of xrefcannot be exported.

Restore Layer Settings

You can not only restore the saved settings but also edit, rename or delete named settings. Using Layer
States Manager, you can import named layer states that were previously export to LAS files.
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Whatever layer states come fromthe drawing or LA S files, only saved settings can be restored and the

unspecific layersettings remain the original settings.

4.9. Work with Colors

An entity's color determines how it is displayed and, if you are using a color printer, how it prints. Entities

are created in the currentcolorspecified forthe drawing.

Layers can also control the color of entities. When you open a new drawing, entities are created in the
colorBYLAYER, which adoptsthecolorofthe currentlayer. Initially, layer 0 is both the only layer and

the current layer. Its default coloris white, so your entities appear as white.

Forentities and layers in ZW CAD, there are three differenttypes of colors:
e Index colors
e True colors
e Color books colors

You can choose colors by selecting them from the Select Color dialog box. In the command bar or in

some dialog boxes, youspecify a color either by name or by number.

All objects are created with the currentcolor, which is displayed in the Color Control on the Properties
toolbar. With the Color Control orthe Select Colordialog box, you can also set the current color.

Objects are created with the colorassigned to the current layer. If the current coloris set to BYLAYER.
If the current color is not expected to be the colorassigned to the currentlayer, you can specify another
colorinstead.

If the current color is set to BYBLOCK, objects are created using color 7 (white or black) until these
objects are groupedinto a block. Once theblockis inserted intoa drawing, it uses current color settings
instead.

49.1. UselndexColors

There are 255 standard indexcolors and two additional color properties thatare often referred to as colors
(BYLAYER and BYBLOCK). You can use seven ofthe 255 standard indexcolors by name: red, yellow,
green, cyan, blue, magenta, and white. (Numbers eightand nineare not named.) Each indexcolorhas a
unique number from 1 to 255. The two additional color properties are BYLAYER and BYBLOCK. These
color properties cause an entity to adopt the color either of the layer or of the block in which it is a
member. BYLAYER is colornumber256,and BYBLOCK is colornumber 0. In all commands for which
you would use a color, you can indicate BYLAYER and BYBLOCK as well as by numbers 256 and 0,
respectively.

79



ZW CAD User Guide

To select an indexcolor

1. ClickSelectColorinthedesired dialog box, such as Layers, Properties, or Multiline
Text. The Select Color dialog box opens.
ClicktheIndex Color tab.
Clickthecolor of your choice, or type the colornumber inthe Colorbox.

4. ClickOK.

49.2. Use True Colors

There are more than 16 million true colors fromwhich youcan choose. True colors are defined using 24-
bit color.

Even with so many colors available, you can quickly choose a color fromthe display ofbasic colors or
by clicking the color palette. Alternatively, if you know the values used to define the desired colog you
can enter the Hue, Saturation, and Luminance (HSL) values, or you can enter the Red, Green, Blue (RGB)

values.

To selectatrue color

1. ClickSelectColorinthedesired dialog box, such as Layers, Properties, or Multiline
Text. The Select Color dialog box opens.

ClicktheTrue Colortab.

Select one of the following two color models:

HSL color model

RGB color model

Specify thedesiredcolor.

ClickOK.
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4.9.3. Use ColorBooks

ZWCAD uses color books to store collections of colors. For example, you can store a unique color
scheme fora client in a colorbook and then use colors only fromthat color book for the client's drawings.
You may have a colorbookgiven to you bya client, developed by a third party, or you can create your
own. Each colorbookhas a .acb extensionandis saved in Extensible Markup Language (XML) format.
By default, colorbooks are stored in the ...Support\color folderunder ZW CAD installation directory.

To create a colorbook
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1. StartanXMLeditorprogram.

2. Createa newXMLfileusingtheformatbelowasa guide.

<colorBook>

<bookName>Color

book sample</bookName>

<colorPage>
<pageColor><RGB8><red>0</red><green>0</green><blue>0</blue></RGB8>
</pageColor><colorEntry>

<colorName>Orange</colorName>
<RGB8><red>255</red><green>128</green><blue>0</blue></RGB8>
</colorEntry>

<colorEntry>

<colorName>Light

Green</colorName>
<RGB8><red>128</red><green>192</green><blue>128</blue></RGB8>
</colorEntry>

<colorEntry>

<colorName>Gray</colorName>
<RGB8><red>128</red><green>128</green><blue>128</blue></RGB8>
</colorEntry>

</colorPage>

</colorBook>

3. Savethecolorbookin XMLformatand with a .acb extension.

NOTE Your color book can contain an unlimited number of colors using the <colorEntry> and

</colorEntry>tags.

To load acolorbook

1. Savethecolorbookinthefolder where ZWCAD searches for color books. By default,
this isthesamefolder whereyouinstalled ZWCAD.
2. Toselecta colorbookcolor

3. ClickSelectColorinthedesired dialog box, such as Layers, Properties, or Multiline
Text. The Select Color dialog box opens.

4. ClicktheColorBookstab.

5. Selecta color book fromthelist.

6. Clickthedesired color.

7. ClickOK.
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4.10. Control Lineweights

You can further differentiate objects in your drawing by controlling their lineweights both in the drawing
display andin plotting.

4.10.1. Overview of Lineweights

Lineweights help differentiates the purpose ofone line from another. Lineweights determine how thick

or thin entities appear both on the screen and when printed.

By default, each drawing has three main lineweights: DEFAULT, BYLAYER, BYBLOCK, and many

additional lineweights in millimeters (oryou can use inches).

When you create an entity, it is created usingthe current lineweight. By default, the current lineweight
for a newentity is BYLAYER. This means that theentity lineweight is determined by the current layer
When you assign BYLAYER, changing a layer's lineweight changes the lineweight of all the entities
assignedthat layer (ifthey were created using the lineweight BYLAYER).

You can also select a specific lineweight (or DEFAULT) as the current lineweight, which overrides the
layer's lineweight setting. Entities are then created using that lineweight (orthe DEFAULT lineweight),

and changingthe layer lineweight has no effecton them.

As athird option, you canuse the lineweight BYBLOCK property, in which casenew entities are drawn

using the DEFAULT lineweightuntil you group theminto a block.
The entities then inherit the block's lineweightsetting whenyouinsert theblock into a drawing.
If you choose a lineweight thatis less than .025 millimeter, it displays as one pixel when you create your

drawing. When you printyour drawing, it prints at the thinnest lineweight that is available for your printer

You cannot assign lineweights to planes, points, TrueType fonts, or raster images.

4.10.2. DisplayLineweights

Display lineweights in both of model space and layer space. Lineweights are displayed differently in
paper space layout than model space. Lineweights are useful for graphical representations of different
objects and information.

Display Lineweightsin Model Space

In modelspace, a 0-value lineweight is displayed as a pixel, and other lineweights are displayed with a
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pixel width proportional to their real-unit value.

In modelspace, the lineweight display does not change with the zoom factor. A lineweight value that is
represented by a width of several pixels is always displayed using the same number of pixels. Unless
youuse LWEIGHT command to open Lineweight Settings dialogboxand change the display scale, the
lineweight display scale keeps unchanged. In addition, the lineweight display scale does not affect the

lineweight plotting value.

Lineweight that are represented more than onepixels increase regeneration time. Turning offthe disply

of lineweight optimizes the performance ofthe program.

In modelspace, press LW T button onthe status toolbarto turn the lineweight display onand off.
Display Lineweightsin Layouts

In paperspace(layout tab), lineweights are displayed in exact plotting width.

In plot preview and paper space, lineweights are displayed in real-world units and lineweight changes
with the scale factor. From the Plotting Scale tab of Plot dialog box, you can control the lineweight

plotting and scale in a drawing.

In paper space, press LW T button on the status toolbar to turn the lineweight display on and off. This
change does not affect thelineweightplotting,

4.10.3. Changethe Lineweight of an Object

You can change the current lineweight of an object by reassigning the objectto another layer, by changing

the lineweight ofthe layer the objectis on, orby specifyinga lineweight for the objectexplicitly.

Set the Current Lineweight

All objects are created in a drawing using the current lineweight. You can change the lineweight i the

Lineweight control on the Properties toolbar, or in the Lineweight Settings dialogbox.

If the current lineweight is set to BYLAYER, objects are created in a drawing using the lineweight

assignedto thecurrent layer.

If the current lineweight is set to BYBLOCK, objects are created using the default ineweight, until the
objects are grouped into a block. When the block is inserted into a drawing, it acquires the cument
lineweight setting.
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To specify a lineweight for the current layer that is different fromthe current lineweight, openthe Layer

Properties Manager and givea specific value.

By default, thelineweight of an objectis setto BYLAER, and the lineweightofa layeris setto DEFAULT.
Lineweight that is assigned to objects is displayedas a solid fill drawn in the object's assigned color.

To set the current lineweight

1. ChooseFormat>Lineweightfromthe mainmenu.
2. Fromthelineweightlist, choosethe lineweight thatyou wantto make current.
3. ClickOK.

TIP On the status bar, clickthe LW T buttonto toggle the display oflineweights on and off.

NOTE To see lineweights in your drawing, youmay need to turn on lineweights.

Change the Lineweight of an Object

There are three choices for changing the lineweightofan object:

e If the lineweight of an object is setto BYLAYER, and you reassign the object to a different
layer, the object acquires its lineweight fromthe new layer.

e If thelineweight ofan objectis set to BYLAYER, you can change the lineweight ofthe layer
the object is on,and all objects assigned to BYLAYER on that layerare updated automatically.

e Specify a lineweight for an object to override the layer's lineweight. If you want to specify a
lineweight to override the player-determined lineweight ofan object, change an existing object's
lineweight fromBYLAYER to a specific lineweight.

In orderto create subsequentobjects using a new lineweight, you have to change the lineweight setting
on the Properties toolbar fromBYLAER to the specific one.

4.11. Control the Display of Overlapped
Objects

Controlhow overlapping objects and some other objects are displayed andplotted.

4.11.1. Polylines, Hatches, GradientFills, Lineweights, and Text

You can simplify the display of certain kinds of objects, such as wide polylines, donuts, solid-filled
polygons (2D solids), hatches, gradient fills and text, to improve the display performance and speed up
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of creating testplots.

Turning Fill on and off

You can reducethe time it takes to display or print a drawing by turning offthe display ofsolid fill. When
Fill is turned off, all filled entities, such as wide polylines and planes, display and print as outlines. When

you turn Fill on or off, you must redraw the drawing before the change is displayed.

To turn Fill on oroff

ChooseTools >Options fromthe mainmenu.
Clickthe Displaytab.
Under Display Performance, select or clearthe ApplySolid Fill checkbox.
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Choose View >Redraw fromthe main menu.

fill mode on fill mode off

Use Quick Text

If a drawing contains a lot of text using complex fonts, only a rectangular frame defining the text is

displayed orplotted when you turn on Quick Text mode.

=i —

Quick Text mode off Quick Text mode on

Text entities require a considerable amountoftime to display and print. You can reducethe time it takes

to display orprint a drawing by enabling Quick Text. For example, if you're doing a preliminary check

print ofa drawing, youmay wantto turn Quick Text onto speed up printing. When Quick Text is enabled,

text entities are replaced by rectangular boxes that indicate the outline ofth e area occupied by the tex.
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When you turn Quick Text on or off, you must regenerate thedrawing before the changeis displayed.

To turn Quick Text on and off

4.

ChooseTools > Options fromthe mainmenu.

Clickthe Displaytab.

Under Display Performance, select or clear the Show Text Boundary Frame Only
check box.

ClickOK.

To regenerateyourdrawing, do oneofthe following:

1.
2.

Choose View >Regen fromthe main menu.

Type REGEN on the command lineandthen press Enter.

Controlling the display of lineweights

You can reduce the time it takes to display a drawing by turning offthe display oflineweights.

When you turn off lineweights, all entities display as outlines. You can also specify a lineweight scale.

Specify a smaller scale to display thinner lines; specify a larger scale to display thicker lines. For example,

ascale factor of 0.5 would display a .80 millimeter lineweight as .40 millimeter; a scale factor of2 would

increase the same lineweight to display at 1.6 millimeters. This can help you differentiate various

lineweights thatdisplay in a drawing. A djusting the lineweightdisplay scale affects how the lineweights

appearon yourscreen, nothow they appear when printed.

NOTE Setting thelineweight scale too highmay result in slower systemperformance.

You can also adjustthe units for measuring lineweights and the default lineweight.

To controlthe display of lineweights

Choose Format > Lineweight fromthe mainmenu.

In Units for Listing, choose Millimeters or Inches.

In Default, select the lineweight assignedto layers and entities that use the Default
lineweight.

In Adjust Display Scale, move the slider to the scale you want. By default, the slider
begins at1.00.

ClickOK.

TIP On the status bar, click the Show/Hide Lineweight button to turn the display of lineweights on or

off.
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Update the Display

New objects automatically apply the current settings to displays of solid fill and text. Except for
lineweights, you mustuse the REGEN command to update thedisplay of existing objects.

4.11.2. Control How Overlapping Objects Are Displayed

By default, newly created objects are in front of existing objects; all objects are displayed in the order
they are created. To change the draw order,use DRAWORDER command.
Note changing draw order is available only within the same space.

4.12. Extract and Calculate Geometric
Information from Objects

Information about objects in your drawing is allowed to inquire by means of performing inquiry and

calculation commands, you can also make useful calculations, such as area and circumference calculation.

4.12.1. Calculate Areas

You can calculate the area and perimeter ofa polygonbased ona series of points you specify or enclose
with a circle orclosed polyline. You can also determine the area of several combined objects and add or

subtract the area of one ormore objects froma totalcombined area.

Calculatingareas defined by points

You can find the area and perimeter of any closed region by specifying a series of points. The program
calculates the area and perimeter of the space that is enclosed by an imaginary polygon consisting of

straight line segments connecting each point.

To calculate the area defined by points you specify

1. ChooseTools>Inquiry >Area fromthe main menu.

2. Specifythefirstpoint.

3. Specifythesecond point.

4. Continue specifying points in sequence to define the perimeter of the area you
wantto measure.

5. Tocompletetheselection, press Enter.

6. The area and perimeter of the region youdefined are displayed.
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Select the points (A, B, C)that form a polygon. The area and perimeter of the region are then calculated.

Calculating areas of closed objects

You can find the area of any closed object. In addition, the programcalculates either the circumference

or the perimeter ofthe object, depending onthe type ofobject you select.

To calculate the area ofa closed object

1. ChooseTools>Inquiry >Area fromthe main menu.
2. Onthecommand line, type o (object).
3. Selecttheclosed object.

Calculatingcombined areas

You can find the total area of several combined regions by specifying points or by selecting objects. You
can also subtractthe areas ofobjects or polygons froma running total.

To add areas to calculatea combined area

ChooseTools >Inquiry >Area fromthe main menu.
Onthecommand line, typea (add).

Using one of the following methods, identifythefirstarea:
Specify points defining a polygon, and then press Enter.
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Type o (object), select the objects you want to add and then press Enter to
completetheselection.

6. Tocompletethecommand, press Enter.

To subtract areas when calculating a combined area

1. ChooseTools>Inquiry >Area fromthe main menu.
2. Onthecommandline, typea (add).
3. Usingoneofthefollowing methods, identifythefirstarea:
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4. Specify points defining a polygon, and then press Enter.

Type o (object), select the objects you want to add and then press Enter to
completetheselection.

On thecommand line, types (subtract).

Using one of the following methods, identifythe area to be subtracted:

Specify points defining a polygon, and then press Enter.
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Type o (object), select the objects you want to subtract and then press Enter to
completetheselection.
10. To completethecommand, press Enter.
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To calculatethe area of the gasket using the Area command, first, add the area of the entire gasket (A), and then

subtract the areas of the two circles (B and C)

4.12.2. Calculate Distances and Angles

You can calculate the distance between any two points you select. The following informationis displayed:
e Thedistance betweenthe points, measured in drawing units.
e Theiranglein the xy plane.
e Theirangle measured fromthe xy plane.
e Thechange (delta)in thex, y,and z distances between thetwo points.

To calculate the distance between two points and theirangle

1. ChooseTools>Inquiry >Distance fromthe main menu.
2. Specifythefirstpoint.
3. Specify thesecond point.

Use the Distance command to calculate the distance (A) between two points (B and C), the angle in the xy plane (D),

the angle from the xy plane, and the delta x (E), delta y (F), and delta z distance between the two points.
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TIP To use specific points on selected objects, use object snaps to select the precise points onthe objects.

4.12.3. DisplayInformation aboutYour Drawing

You can display a variety ofinformation abouta drawing and the objects it contains, including;
e Information in the drawing databaseaboutselected objects.
e The current drawing status.
e Thetime spentworking on thedrawing.

e  This information is displayed in the Prompt History window and in the command bar.
Displayinginformation about objects
You can display information about the selected objects. The information varies, depending on the type

of objectsyouselect. Allofthe listings display the following information:

e Objecttype.

e [Layer
e Color.
e Linetype.

e The location of the object (its XYZ coordinates relative to the current user coordinate system
[UCS)).
e The current space (modelspaceon theModeltab orpaperspace ona Layout tab).

e Thesize of the object (theinformation varies, depending onthe objecttype).

To display information aboutan object

1. ChooseTools >Inquiry > Listfromthe mainmenu.
2. Selectoneor moreobjects.
3. Press Enter.

TIP To return to the drawing window, press F2.

Displayingthe drawing status

You can display information aboutthe current status ofa drawing, including:
e Drawing name.
e  Limits.
e Insertion base point.
e Snap and grid settings.
e  Current layer, color, and linetype.

e  Current settings for various modes (fill, grid, orthogonal, snap, blips, and soon).
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To display the drawing status

1. ChooseTools>Inquiry >Status fromthe main menu.

Tracking time spent workingon a drawing

You can display information about the amount oftime you have spent working on a drawing, including:
e Thedate and time the drawing was created.
e Thedate and time the drawing was mostrecently saved.
e Thetotalamount oftime spent working onthe drawing.
e The time spent working on the drawing during the current editing session. You can tum the
elapsed time timer on and off orreset it to zero.

To display the timer information

ChooseTools >Inquiry >Time from the main menu.
You can do one of the following:

Type ontoturn the elapsed thetimer on.

Type off to turn the elapsed the timer off.

Type “d” (display)to redisplaythe timer information.

“,.n

Type “r”’ (reset) to reset the elapsedtimer to zero.
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Press Enter to exitthe command.

4.13. Specify Intervals on Objects

You can divide a line, arc, circle, polyline, ellipse, or spline into a number ofequal segments or mark off
intervals ofa specific length along an object. (Note that divide is not the same as break.) For example,
you may want to place station-point markers every 50 feet along the centerline of a roadway or divide
the plan view of a window into three equal width sections of glass, placing a mullion at each division

point.

To specify measurements and divisions, use these commands:

e Forthelength ofthe segments, use the Measure command.

e Forthe numberofequallength segments, use the Divide command.

You can measure or dividearcs, circles, lines, polylines, ellipses, and splines. With either command, you
can identify the segments by placingeithera block or point object at the end ofeach interval. If you use
points, you can snap to the ends of intervals using the point object snap. The appearance of the point
object is determined by the current pointdisplay type, which you controlin the Point Style dialog boxof
Format menu.

To use ablockas the marker, the blockmust already be defined in the currentdrawing. You can further
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indicate whethertorotate the blockto align perpendicularly to the objectyouare measuring or divid ing.

Block not aligned with object Block aligned with the object

ZW CAD begins measuring or dividing based onthe point at whichyouselect the object and the type of
object with which you are working. For most objects, measuring starts fromthe endpoint closest to the
point you used to selectthe object.

The starting point for measurements or divisions depends on the selected object type. Generally, it
includes the following cases:
e Forlines oropenpolylines, the starting pointis the endpointthat is closestto theselection point.
e Forclosed polylines, the starting pointis the polylinestart point.
e Forcircles, it is at the angle fromthe center pointwhich is equivalentto the current snap angle.
For example, if the snap angle is set to 0, the circle starts at the three o'clock position and
continues counterclockwise.

By default, the point marker is displayed as a single dot, and you may not be able to the measured
intervals. You can changetheappearance of point markers using systemvariable PDMODE. In addition,
you can change the style of point markers in the Point Style dialog box with the DDPTYPE command.

And the systemvariable PDSIZE controls the size ofpoint markers.

4.13.1. Divide an Object into Equal Segments

Places pointmarkers onselected objects. The markers divide the selected objects into a specified nunber
of equal lengths. The objects that can be separated include lines, arcs, circles, ellipses, splines, and
polylines. Actually, this operation does notseparatetheobject; it only identifies the location of divisions

so that youcanusethemas geometric reference points.

ohject selected hlocks indicating ohject selected hlocks indicating
five division divisions

To divide an object into segments and mark themusing pointobjects

1. ChooseDraw>Point>Divide fromthe mainmenu.

2. Selecttheobject.

3. Specify thenumber of segments, and then press Enter.
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Left: When you select the object by pointing, divisions are marked beginning from the end closest to the pointat

which you select the object (A)

Right: Blocks or point objects (B) are placed along the object to markitin equal intervals

To divide an object into segments and mark themusin g blocks

Choose Draw >Point>Dividefromthe mainmenu.
Selectthe object.
Onthecommand line, type b (block).

Type the name of the block you wantto insertas the marker.

u A W N -

Enter y to align the blocks withthe measured object. Enter n to use a rotation angle

of 0 degrees.
6. Specify thenumber of segments, and then press Enter.

4.13.2. Specify Measured Intervals on Objects

Use MEASURE to mark an object at specified intervals with either points or blocks. The last segment

of ameasured object may be shorter thantheinterval you specify.

ohject selected hlocks at measured
intervals

To measure intervals along an object and mark themusing point objects

1. ChooseDraw>Point>Measurefromthe mainmenu.
2. Selecttheobject.
3. Specify thesegmentlength, and then press Enter.

A—_l_ B—_l_

— 3¢

Left: When you select the object by pointing, intervals are measured from the end closest to the pointat which you
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select the object (A)

Right: Blocks or point objects (B) are placed alongthe object at the specified interval

To measure intervals along an object and mark themusing blocks

ChooseDraw >Point>Measure fromthe mainmenu.
Selectthe object.

Onthecommand line, typeb (block).

Type the name of the block you wantto insertas the marker.

v A W N B

Enter y to align the blocks withthe measured object. Enter n to use a rotation angle
of 0 degrees.

6. Specifythesegmentlength,and then press Enter.
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5. Coordinates and Coordinate

System

5.1. Coordinates

When a command prompts you fora point, you can specify a point in a drawing using a mouse or other
pointing devices, oryoucanentera coordinate value at the command prompt. Coordinate values include
2D coordinateand 3D coordinate values. You can type 2D coordinate as either Cartesian (X, Y) or polar

coordinates. You canalso locate points with Cartesian, cylindrical or spherical coordinates.

A Cartesian coordinate system has three axes of X, Y, and Z. Different coordinate systems (2D or 3D)
determine different coordinaterepresentation ((x, y) or (X, y, z)). A coordinate valueindicates the point's
distance (in units) andits directionalongthe X, Y and Z axes relative to the coordinate systemorigin (0,
0) or (0, 0, 0). In addition, you cantype a relative coordinateby movingthe cursor to specify a direction
and then enteringa distance directly.

With both polar and Cartesian coordinates, you can type absolute coordinates based on the origin, or
relative coordinates based on the lastpointspecified.

The coordinate canbe measured in scientific, decimal, engineering, architectural, or fractional notation.
And the angle can bemeasured in grads, radians, surveyor's units, or degrees, minutes, and seconds. You

can control these unit formats in "Drawing Units" dialogbox.

5.1.1. DisplayCoordinates on the Status Bar

ZW CAD displays the current cursor location as a coordinate on the status bar at the bottom of the
ZWCAD window.

Systemvariable COORDS controls the types of coordinate display.
e  When COORDS s set to 0, updates only when youspecify a point.
e  When COORDS s setto 1, updates as youmove the cursor.
e  When COORDS is setto 2, updates absolute coordinate as you move the cursor, and displays
the angle from the last point when prompt for distance and angle; this option is availablke only
when you create lines or other objects that prompt for more than one point.
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5.1.2. DynamiclInput

Dynamic input provides a command interface near the cursor in the drawing area, it consist of pointer
input, dimension input, and dynamic prompts When the dynamic inputis turned on, a tooltip displys
dynamically updated information nearthe cursor. You can specify options and values in the tooltip box

when a command is in progress.

Dynamiclnput

5.1.3. Enter 2D Coordinates

When working in two dimensions, you specify points on the xy plane. You can specify any pointas an
absolute coordinate (or Cartesian coordinate), using the exact x coordinate and y coordinate locations
relative to theorigin (the (0,0) coordinate point at which the two axes intersect), or as a relative coordmnate
in relation to the previous point. You canalsospecify points using relative or absolute polar coordinates,

which locate a point using a distance and an angle.

Entering absolute Cartesian coordinates

The 2D plane is an XY plane, also called construction plane. The 2D plane is similar to a flat sheet of
grid paper. If you wanttouse Cartesian coordinate values to specify a point, enteran X valueand Y value
separatedby a comma (X, Y). The X value ofa Cartesian coordinate is the positive ornegative distance,
in units, along with the X-axis. The Y value ofa Cartesian coordinateis the positive or negative distance,

in units, along with the Y-axis. The origin (0, 0) indicates where the X, Yaxes intersect.

To enter absolute Cartesian coordinates, type the coordinate location of the point in the command bat
Forexample, to use absolute Cartesian coordinates to draw a line from the origin (0,0) to a point 3 units

to the right and 1 unit above the origin, start the Line command and respond to the prompts as follows:
Specify the first point: 0, 0

Specify the next point or [Angle/Length/Undo]: @3, 1
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(0, 0)
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Y

Drawinga line using the absolute Cartesian coordinate method.

Entering relative Cartesian coordinates

Another simpler method is to use relative Cartesian coordinates: you specify a location in the drawing
by determining its position relative to the last coordinate you specified. To use relative Cartesian
coordinates, type the coordinate values in the command bar, preceded by the at symbol (@). The
coordinate pair following the @ symbol represents the distance along the x-axis and the y-axis to the
next point. For example, to draw an 8.5 unit square with its lower left comer at (4,5) using relative

Cartesian coordinates, start the Line command, and then respond to the prompts as follows:
Specify the next point or [Angle/Length/Undo]: @8. 5,0
Specify the next point or [Angle/Length/Undo]: @0, 8.5
Specify the next point or [Angle/Length/Close/Undo]: @-8.5,0

Specify the next point or [Angle/Length/Close/Undo]: C

Y <« @-85,0
1+
g !
} -
ST (4
(4.5) @8.5,6—»
0,0
X409, X
Y 4 12

Drawinga square using the relative Cartesian coordinates method; enter Cto close.

The first relative coordinate (@8.5,0) locates the new point 8.5 units to the right (along with the x-axis)
from the previous point of (4,5); the second relative coordinate (@0,8.5) locates to the next point 85
units above (along with the y-axis) the previous point, and so on. Entering C (for Close) draws the final

line segment back to the first point specified when youstarted the Line command.
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Entering polar coordinates

Using relative polar coordinates makes drawing a square tilted at a 45-degree angle a simple task. Polar
coordinates basethe location of a pointona distance and angle fromeither the origin (absolute coordinate)

or fromthe previous point(relative coordinate).

To specify polar coordinates, type a distance and an angle, separated by theopen angle bracket (<). For
example, to use relative polar coordinates to specify a point 1 unit away from the previous point and at

an angle of45 degrees, type @ 1<45.

To draw the square fromthe example in the previous section, "Entering relative Cartesian coordinates”,
this time tilted at a 45-degree angle, startthe Line command, and then res pond to the prompts as follows:

Specify the next point or [Angle/Length/Undo]: @4, 5

Specify the next point or [Angle/Length/Undo]: @8. 5<45
Specify the next point or [Angle/Length/Close/Undo]: @8. 5<315
Specify the next point or [Angle/Length/Close/Undo]: @8. 5<225

Specify the next point or [Angle/Length/Close/Undo]: C

)
" @8.5<315
@8.5<
54 a5
@8.5<225
(0, 0) o) /
X . X
Y 4

Drawinga tilted square using the relative polar coordinates method; enter Cto close.

NOTE Angles increase counterclockwise or decrease clockwise. Thus, an angle of 315 degrees i the

same as 45 degrees.

5.1.4. Use Three-dimensional Coordinates

Specifying coordinates in three-dimensional space is similar to working in two dimensions, except that
you alsousethez-axis to locate coordinates. Three-dimensional coordinates are represented in the fonmat
XY,z (2,3,6).
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Using the right-handrule

To visualize how ZWCAD works with three-dimensional space, use a technique known as the right-hand
rule. Hold up yourrighthand in a loose fist with your palmfacing you. Extend your thumb in the direction
of'the positive x-axis and your indexfingerupward in the direction ofthe positive y-axis. Then extend
yourmiddle finger straight toward youin the direction ofthe z-axis. Thesethree fingers are now pointing

in the positive x,y, and z directions, respectively.

You can also usetheright-hand rule to determine the positiverotation direction. Point your thunb in the
positive direction ofthe axis about which you want torotate, and then curl therestof your fingers toward

yourpalm. These fingers are curling in the positive rotation direction.

Y

I\

The right-hand rule helps you determine the positive direction of the x, y, and z-axes and the positive rotation

direction.

Enteringx,y,z coordinates

When working in three dimensions, you can specify x,y,z coordinates as absolute distances in relation to
the origin (the (0,0,0) coordinate point at which the three axes intersect) or as relative coordinates based
on the lastpoint selected. For example, to specify the coordinate (3,4,2), just specify a point 3 units along

the positive x-axis, 4 units along the positive y-axis, and 2 units along the positive z-axis.

Entering spherical coordinates

When working in three-dimensional space, you can use spherical coordinates to specify a three-
dimensional point by entering its distance from either the origin (absolute distance) or the last point
(relative distance), along with its angle in the xy plane and its angle up from the xy plane. In spherical
format, you separate each angle with the open angle bracket (<). You can enter the coordinate values

using the following format: X < [angle from X axis] < [angle from XY plane]

Thus, to draw a line from the origin to a point 10.2500 drawing units away, at an angle of 45 degrees
from the x-axis and 35 degrees fromthe xy plane, start the Line command, and then respond to the

prompts as follows:
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Command: LINE
Specify the first point: 0,0,0

Specify the next point or [Angle/Length/Undo]: 10. 2500<45<35

When you draw a line from a start point (A) to an endpoint (B) using spherical coordinates, you specify its length (C,
in this case, 10.2500 units), the anglein the xy plane (D, in this case, 45 degrees), and the anglefrom the xy plane

(E, in this case 35 degrees).

Enteringcylindrical coordinates

When working in three-dimensional space, you can also use cylindrical coordinates to specify a three-
dimensional point. You specify a point by enteringits distance fromeither the origin (absolute distance)

or the last point(relative distance), its angle in the xy plane, and its zcoordinatevalue.

In cylindrical format, you separate the distance and angle with the open angle bracket (<) and separate
the angle and z value with a comma. For example, to draw a line from the last point to a point 7.4750
units away, at an angle of 27 degrees fromthe x-axis in the xy plane and 3 units up in the z-direction,

start the Line command, and thenrespondto the prompts as follows:
Specify the first point: Press ENTER

Specify the next point or [Angle/Length/Undo]: @7.4750<27, 3

When you draw a line from a start point (A) to an endpoint (B) using cylindrical coordinates, you specify its length
(C, inthis case 7.4750), the anglein the xy plane (D, in this case 27 degrees), and the distance in the z-direction (E,

in this case 3 units).
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5.1.5. Use Coordinate Filters

Point filters provide a method oflocating a point in a drawing relative to another point without specifying
the entire coordinate. Using a point filter, you can enter partial coordinates, and then the programprompts
you for the remaining coordinate information. To use XYZ point filters, respond to the prompt for a

coordinate with a filterin the following form:

. coordinate

Where coordinateis one ormore ofthe letters X, y, and z. The programthen prompts you for the filtered
coordinate(s). For example, if you type .xy, the program prompts you to select a point whose xy
coordinate you wantand then prompts you forthe zcoordinate. The filters .x; .y, .z, Xy, .xz, and .yzare
all valid filters.

Using point filtersintwo dimensions

You can usepoint filters when you work in two dimensions to locate points in relation to existing entities.
For example, to draw a circle centered in a rectangle, start the Circle command, and then respond to the

prompts as follows:
CIRCLE

Specify the center point of circle or [3P/2P/Ttr (tangency tangency

radius)]: .y

Select Y of: mid

MidPoint
Still need XZ of: mid
MidPoint

Specify circle radius or [Diameter]:

e |

-

You can use point filters to center the circle by separately selecting the midpoints of two sides of the rectangle (A

and B) and then specifyingits radius.
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Using point filtersinthree dimensions

You can use point filters when you work in three-dimensional space to locate points in two dimensions
and then specify the zcoordinate as the elevationabove the xy plane. For example, to begin drawing a
line from a point with a z coordinate 3 units above the center ofa circle, insert the circle, and then start
the Line command and respond to the prompts as follows:

Command: C
CIRCLE

Specify the center point of circle or [3P/2P/Ttr (tangency tangency

radius)]: . xy
Select XY of: cen
CenterPoint
Still need Z of: 3, 17. 6273
B
T
A

You can use point filters to draw a line by first selecting a point in the xy plane (A), specifying the zcoordinate (B),

and then specifying the length of line (C).

5.2. Control the User Coordinate System

Coordinate System

Many commands in ZW CAD require that you specify points as youdraw or modify entities.

You can do so by selecting points with the mouse or by typing coordinate values in the command bar.
The programlocates points in a drawing using a Cartesian coordinate s ystem.

Understanding how coordinate systems work

The Cartesian coordinate systemuses three perpendicular axes—x, y, and z—to specify points in three-

dimensional space. Every location in a drawing can be represented as a point relative to a (0,0,0)

coordinate point, referred to as the origin. To draw a two-dimensional entity, you specify horizontal
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coordinate positions along the x-axis and vertical coordinate positions along the y-axis. Thus, everypoint
on a plane can be represented as a coordinate pair composed of an x coordinate and a y coordiate.
Positive coordinates are located above and to the rightofthe origin; negative coordinates are located to

the left and below the origin.

The three perpendicular axes of the Cartesian coordinate system

When you work in two dimensions, you need enter only the x and y coordinates; the programassumes
that the z-axis value is always the current elevation. When you work in three dimensions, however, you
must also specify the z-axis value. When you look at a plan view of your drawing (a view from above,
looking down), the z-axis extends straightup out of the screen at a 90-degree angle to the xy plane.

Positive coordinates are located above the xy plane, and negative coordinates are below the plane.

All ZW CAD drawings use a fixed coordinate system, called the World Coordinate System (W CS), and
every point in a drawing has a specific x,y,z coordinate in the WCS. You can also define arbitrary
coordinate systems located anywhere in three-dimensional space. These are called user coordinate

systems and canbe located anywhere in the WCS and oriented in any direction.

You can create as many user coordinate systems as you want, saving or redefining them to help you
construct three-dimensional entities. By defining a UCS within the W CS, you can simplify the creation

of most three-dimensional entities into combinations of two-dimensional entities.

To help you keep your bearings in the current coordinate system, the program displays a coordinate
systemicon. When you begin a new drawing, you are automatically in the WCS, indicated by the letter
W in the icon. When you display a drawing in plan view, you see the coordinate system icon from the
top, with the z-axis directed straight toward you. When you display a three-dimensional drawing in a

view otherthan plan view, the coordinate systemicon changes to reflect your new viewpoint.

TIP The visible portions ofthe axes are the positive directions.
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WCS icon Plan UCSicon 3D View WCS icon

Understanding how coordinates are displayed

The current position of the cursor is displayed as xy,z coordinates in the status bar and, by defaul,
updates dynamically as you movethecursor. You can toggle the coordinate display to thestatic mode by

pressing F6so thatit updates only whenyouselect a pointin the drawing.

5.2.1. Controlthe User Coordinate Systemin 3D

When working in three-dimensional space, you can define a UCS with its own (0,0,0) origin and
orientation separate fromthe WCS. You can create as many user coordinate systems as you want and

then save andrecallthemas you need themto simplify the construction ofthree-dimensional entities.

For example, you can create a separate UCS for each side ofa building. Then, by switching to the UCS
for the east side of the building, you can draw the windows onthatside by specifying only theirx and y
coordinates. When you create one or more user coordinatesystems, the coordinate entry is based on the
current UCS.

UCS aligned with the front wall of the house

To define a UCS, you can use any ofthe following methods:
e Specify anew origin and points onthe positive xand y-axes.
e Specify anew origin and point on the positive z-axis.
e  Alignthe UCS with an existing entity.
e Rotate the current UCS around any ofits axes.
e  Alignthe UCS with its z-axis parallelto the current viewing direction.
e Alignthe UCSxy plane perpendicularto the current view.
e  When you define a new UCS, the UCS icon changes to indicate the origin and orientation of
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the new UCS.

To define a UCS by specifying a new origin and points on the positive xand y-axes

ChooseTools >New UCS > 3 Pointfromthe mainmenu.
Specify a new original point.
Specify a pointon the positive x-axis.

2 W N P

Specify a pointon the positive y-axis.

o s

B

Define the new UCS by selecting the origin (A), a point on the positive x-axis (B), and a pointin the positive y

direction (C)

5.2.2. Define and Name User Coordinate Systems

A drawing can containas many coordinatesystems as youwantand can benamed appropriate names so
you can rememberhow they are used in your drawing forrecalling themlater.

NOTE Coordinate systemnames created or renamed in ZW CAD can have up to 31 characters and
cannot include spaces. ZW CAD will, however, display longer coordinate system names and names

containingspaces.

Define new user coordinate systems

1. ChooseTools>New UCS fromthe main menu.
2. Choosewhichtypeforcreating UCS.
3. CreateUCSdependingon the prompts.

To change a user coordinate systemname in the current drawing

1. ChooseTools>Named UCS fromthe main menu.
Right-click the desired UCS name, andthen select Rename from the shortcut menu
thatpops up.

3. Typeanewname.

4. ClickOK.
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5.2.3. Setthe Current User Coordinate System

When you draw new objects, they are created in relation to the current coordinate system.

Set the current UCS

1. ChooseTools>Named UCS fromthe main menu.
2. Selectthedesired UCS, and then click the Set Current button.
3. ClickOK.

5.2.4. Use UCS Presets

ZWCAD lets you selectapreset UCS. The sixplanes defined by looking alongthe xy, z-axes align the
UCS with the top, left, front, bottom, right, or back, based on either the WCS or the current UCS in effect

when you select the tool. You can also select the previous UCS, align the UCS to the current view, or
select the WCS.

When you selecta UCS, the cursor orientation and UCS icon changeto reflect the new UCS.

The display does not change, however, unless you select the Change View To Plan View Of The Selected
UCS checkbox.

Afteryou align the UCS to a preset UCS, you can use "Named UCS" from the Tools menu to save the
current UCS.

To select a preset UCS

Choose Tools > Named UCS from the main menu.

2. Switch to Orthographic UCS tab, select the desired UCS, and then click the Set
Currentbutton.

3. ClickOK.

5.2.5. Controlthe User Coordinate System
You can use the user coordinate systemfor convenient coordinate entry and establish drawing planes.
Control the User Coordinate System (UCS) in 2D

In ZW CAD, there are two coordinate systems: world coordinate system (W CS) and user coordinate
system(UCS). WCS is a fixed coordinate s ystem, where the X axis is horizontal and the Y axis is vertical
The origin (0, 0) is the intersection ofthe X and Yaxes in the lower-left corner ofthe drawing. You can
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define a UCS basedon a WCS. UCS can be moved, which helps youmodify particular sections of your
drawing easily. At the same time, you canrotate UCS to specify points in 3D orrotated views. When you
rotate UCS, Snap, Grid, and Ortho modes allrotate in line with the new UCS.

Actually, youenter a coordinate value in the current UCS. There are several methods for relocating UCS,
shown as follows:

e Movethe UCSby defining a new origin.

e  Align the UCS with an existing object or with the current viewing direction.

e Rotate the current UCS around any ofiits axes.

e Restoreasaved UCS.

You can name a defined UCS and thenrestore it when needed. The UCS Previous option can reverse up

to last 10 coordinate systems in the currentsession. You can delete anamed UCS whenever youdonot
need it. A UCS can also be restored to coincide with the WCS.

Use World and User Coordinate Systemsin 3D

It is helpful for creating a 3D model by controlling the UCS.

Use World and User Coordinate Systems

In 3D space, there is both a fixed WCS and amovable UCS.

When you workin 3D, the movable UCS can help you enter coordinate, establish drawing planes, and
set views easily. Neither moving nor rotating UCS changes your viewport. The only changes are the

orientation andtilt ofthe coordinatesystem.

When you workin 3D, you can simplify the creation of3D objects by relocating the UCS. To relocate
the UCS, change the location ofthe origin point and the orientation ofthe XY plane and the Z axis. In

3D space, youcan locate and orienta UCS anywhere.

Only one UCS can be made the current coordinate systemat any given time, and all coordinate input and
display are relative to the current UCS. If you open multiple viewports, the current UCS applies to all of
them. If the systemvariable UCSVP is on, you cansave a UCS along with a viewport, and automatically
restore the UCS each time when youmake the viewport current.

To draw in 3D space, youneed to specify X, Y, and Z coordinate value in either the WCS or UCS. The
following figure displays the X, Y, and Z axes ofthe WCS.
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WCS arigin
point

Generally, the WCS and the UCS are coincident with each other, which means thattheir axes and origin
points are overlapped exactly. No matter how many times yourelocate the UCS, you can always use the
World option ofthe UCS command to make it coincident with the WCS.

Control the User Coordinate Systemin 3D

You can relocate the UCS by changing the location of the origin point and the orientation of the XY
plane and the Z axis. In 3D space, you can locateand orient a UCS anywhere . In addition, you can define,
save, and recall as many UCSs as you like. Both entering coordinate and drawing are processed in the
current UCS.

With the UCS's relocation, you can acquire the exact placement ofa 3D point by aligning the coordinate

systemwith existing geometry.

In the current session, if multiple viewports are active, you canassign a different UCS to each viewport.
Ifthe systemvariable UCSVP is on, you cansavea UCS along with a viewport, and automatically restore
the UCS each time when you make the viewport current. When thesystemvariable UCSVP is on, each

UCS may have a different origin and orientation dependenton the construction.

Define the UCS Location

You can define a UCS in several ways:
e Specify aneworigin,new XY plane, ornew Z axis.
e Alignthe new UCS with an existing object.
e Alignthe new UCS with the current viewing direction.
e Rotate the current UCS around any ofits axes.
e Apply anewZ-depth to anexisting UCS.
e ApplyaUCSby selecting a face.
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Use UCS Presets

On the Orthographic UCS tab ofthe UCS dialog box, the systemlists several presetcoordinate systemns,
from which you can choosethe desired one.

Afterspecifying a UCS, you can control whether choosing a preset option shifts the UCS relative to the
current UCS orientation orrelative to thedefault WCS. If you use the Restore, World, or Previous option
of'the UCS command, the settings you made are notavailable.

Change the Default Elevation

The CHANGE command is used to specify an elevation and thickness of extrusion fora new object. You
can define a drawing plane ofthe current UCS by establishing the current elevation, which can be applied
to individual viewports in conjunction with the system variable UCSVP. Whether a UCS is saved or
restored in each viewport are determined by this variable. When UCSVP is set to 1, the different UCS
settings are saved in individual viewports, and theelevation settings are saved along with each viewport

both in modelspaceand in paperspacelayouts.

Generally, the elevation is set to 0, and you can control the XY plane of the current UCS using UCS

command.

Change the UCS in Paper Space

Justas youdefine anew UCS in modelspace, youcan alsodefineanew UCS in paperspace; howeves
the UCSs in paperspace is only available for 2D manipulation. Although youcan enter 3D coordinates

in paperspace, 3D viewing commands are notavailable, such as PLAN and VPOINT.

The systemcan store the last 10 coordinate systems that were created in model space and the last 10in

paperspace, andyoucanrestore tothe desired oneusing the Previous option ofthe UCS command.

Save and Restore UCS Locations by Name

You can save named UCS locations, each having a different origin and orientation, for varous

constructionrequirements. You can relocate, save, andrecallas many UCS orientations as you require.

Assign User Coordinate System Orientationsto Viewports

You can createmultiple viewports to display different views of your model. For example, you can specify
top, front, right side, and isometric views for viewports. You can also define a different UCS for each
view to facilitate modifying objects in different views. When you make a viewport current, you can use
the same UCS you used the lasttime that the viewport was current.
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The systemvariable UCSVP controls the UCS in each viewport. When UCSVP is on in a viewport, the
systemsaves theviewport with the UCS last used in that viewportand restores the UCS as the viewport
is made currentagain. When UCSVPis set to 0in a viewport, its UCS is coincident with the UCS in the

current viewport.

Forexample, you can setup three viewports: a top view, frontview, and isometric view. fUCSVP is set
to 0 in the isometric viewport, the Top UCS can be applied to both the top viewport and the isometric
viewport. When the top viewport is made current, the isometric viewport's UCS reflects the UCS top
viewport. Likewise, if you make the front viewport current, the isometric viewport's UCS is switched to

match that ofthe front viewport.

The following figure indicates the instance illustrated above. In which the drawing 1 reflects isometric

viewport of top-left or top viewports in current UCS.

1]
top viewnport is current UCSYP=0, UCS icon reflects
e P UCS of current viewport

The second figure shows the change that occurs when the lower-left, or front, the viewport is made
current. The UCS in the isometric viewport is updated to reflect the UCS ofthe front viewport.
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i

front viewport is current UCSYP=0, UCS icon reflects
UCS of current viewport

Control the Display of the User Coordinate System Icon

By default, the UCS icon is displayed in the lower-left corner of the current viewport, which indicates
the location and orientation ofthe current UCS. You can also control whether the UCS icon is displayed

at the origin point. There are two types of UCS icons: 2D icon and 3D icon.

s
X
-
% Y &
2D UCS icon 3D UCS icon

Displaying 2D or 3D UCS icon is controlled by the UCSICON command. You can display the UCS icon
at the UCS origin point to indicate the origin and orientation of the current UCS using the UCSICON
command.

Across is displayed in the icon ifthe UCS icon is displayed at the corner ofthe current UCS; otherwise,

there is no crossin the icon.

If the drawing area has multiple viewports, each viewport displays its own UCS icon.

There are various ways of displaying the UCS icon, shown as follows, which help you visualiz the

orientation ofthe drawing plane.
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2D UCS atWCsS  isoview of 2D UCS 2D UCS viewed right side view of 2D UCS

v from below
AV NS
| | Z
Z -~
X X X = : Y
; ; 3D UCS viewed right side view
SDUCSAWCS  isoviewof3DUCS  fohsiow of 3D UCS

The UCSICON can also change the size and color ofthe UCS icon.
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6. Create Objects

6.1. Draw Linear Objects

Draw linear objects, like a line, the most basic object, can be one segment or a series of connected

segments.

6.1.1. Lines

A line consists of two points: a start point and an endpoint. You can connect a series of lines, but each
line segment is considered a separate line object.

To draw a line

1. ChooseDraw >Linefromthemainmenu.
Specify thestart point.
Complete the first line segment by specifying the endpoint. To undo the previous
line segment during the Line command, enter u (undo) and then press ENTER.
Specify the endpoints of any additional line segments.

4. Press Enter to completethecommand.

5. Tostartanewlineattheendpointofthelastlinedrawn,starttheLine command

again and press Enter directlyatthe "Specify first point:" prompt.

B-\ +
A.

\

Start point (A) and endpoint (B).

Ifthe last objectyoudrew was an arc, you canalso draw a line connect to and starting fromthe endpoint
of'thearc.

To draw a line as a continuation fromthe end ofan arc

1. ChooseDraw>Linefromthe mainmenu.
2. Taketheendof anarcasthestartpointof theline.

3. Specify thelength of theline.
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6.1.2.

r o
Ne

The endpoint of the previous arc (A)and length of the line (B).

Rays

Aray is a line in three-dimensional space thatstarts at a pointand extends to infinity. Becauserays extend

to infinity, they are not calculated as part ofthe drawing extents. The default method for drawing a ray

is to select the start point ofthe ray and then specify its direction.

6.1.3.

To drawa ray

Choose Draw >Ray fromthe mainmenu.
Specify thestart point.
Specify the direction.

A W N R

To complete the command, press Enter.

"

Start point (A) and direction (B).

ConstructionLines

A construction line is a line through a given point, oriented at a specified angle in three-dimensional

space and extending to infinity in both directions. Because construction lines extend to infinity, they are

not calculatedas part ofthe drawing extents.

The default method for drawing a construction line is to select a point along the line and then specify the

direction ofthe line. You can draw a construction line in any ofthe following ways:

Horizontal draws the construction line parallel to the x-axis of the current UCS.
Vertical draws the construction line parallel to the y-axis ofthe current UCS.
Angle draws the construction line parallel to a specified angle.

Bisect draws the construction line perpendicular to an existing object.

Parallel draws the construction line parallel to an existing object.

To draw a construction line
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Choose Draw >Construction Line from the mainmenu.
Specify a pointalong theline.
Specify thedirection.

A W N P

To completethe command, press Enter.

L

The point alongthe infinite line (A) and the direction (B)

B.

You can also draw a construction line at a specific angle orat an angle relative to an existing object.

6.1.4. Multiple-Line Objects

Multilines consistofseveral parallellines, called elements.

You can determine the position of elements by specifying offset fromthe origin of each element. By
default, multiline objects contain two elements. You should create and save new multiline styles by
yourselfor modify existing mline styles.

four
elemerts ¢

three

elements
ﬂve—,
elements

end caps—|

€

Create Multiline Styles

While creating new mlines, you can specify names of the new style together with inherited properties,
and set the amount and properties such as color, linetype, offset and so on for each element directly.
Meanwhile, take into account on whether to fill the background and endcaps. Both lines and arcs are
available forspecifying endcaps.

Use Existing Multiline Styles

When you start drawing a multiline, you can use the default style, which has two elements or specifies a
style you created previously. The default style is the multiline style last used, orthe STANDARD styke
if MLINE hasn't beenused.
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You can also change the justification and scale ofthe multiline before youdraw it.

Justification determines whether the multiline is drawn below or above the cursor, or with its origin

centered on the cursor. The default is below (top justification).

Scale controls the overall width ofthe multiline using the current units.

If you draw a multiline with the scale of2, then the width is twice ofthat defined by the multiline style.
If the scale is set tominus, then draw the multiline in order of reversal offset line: the multi-line with the
largest offsetis drawnat the bottomin the way ofleft-to-rightdrawing. And the multi-line will be tumed

into single line once the scale is setto 0.

If you are changing the multiline scale, you might need to make equivalent changes to linetype scale to

prevent dots or dashes frombeing disproportionately sized.

The multiline scale does not affect the linetypescale.

To draw a multi-line

Choose Draw >Multiline from the main menu.
Specify thestart point.
Specify the endpoint.

A W N R

Press Enter to complete thecommand.

6.1.5. Polylines

With ZWCAD, a polyline is a connected sequence of arcs and lines that are treated as a single object.
You can draw a polyline with any linetype and use a width thateither remains constantor tapers over the
length ofany segment. Whenediting a polyline, you canmodify theentire polyline or change individual

segments.

After you specify the start point of a polyline, the command line prompts several options as you draw,
such as Arc, Halfwidth, Length, Undo, and Width. You can specify different starting and ending widths

to create a tapered polylinesegment.

Afteryou draw at least one polyline segment, you can use the Undo toolin right click menu to remove
the previous segment. A fter you draw two or more polyline segments, you can type ¢ (close) in the
command line to complete the command by drawing a segment that ends at the start point of the fist
polyline segment you drew.
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Curved polyline with tapered width.  Polyline with straight segments Closed polyline

To draw a polyline with straight segments

Choose Draw > Polyline from the main menu.
Specify thestart point.

Specify the endpoint of each segment.

> W N P

Press Enter to end or enter ¢ (close) to close the polyline.

" i
" B.
A %_g pre

" _ B.

Polyline startpoint (A) and segment endpoints (B).

With the Draw Arc option, youcan continually draw arc segments until you select the Draw Line option
to go back to drawing line segments. When you draw arc segments, the first point of the arc is the
endpoint ofthe previous segment. By default, you draw arc segments by specifying the endpoint of each
segment. Fach successivearc segment is drawn a tangentto the previous arc or line segment. If you type
¢ (close)while in the Draw Arc option, the closing segment is created as an arc.

You can also specify the arc usingany ofthe following methods:
e Start point,center point,included angle
e Start point, center point, chord length
e Start point, center point, endpoint
e Startpoint, endpoint,included angle
e Start point, endpoint, direction
e  Start point, endpoint, radius
e Centerpoint, start point, endpoint
e Centerpoint, start point, included angle
e Centerpoint, start point, chord length
With more unique functions, editing the polyline is different fromthat ofsingle lines, such as adjusting

width and curvature ofpolylines; the additional functions are shown as follows:
e  Edit it with PEDIT command
e Use EXPLODE to convert it to the individual line and arc segments
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e Use SPLINE to convert a spline-fit polyline intoa true spline
e Useclosed polylines tocreatea polygon
e C(Createapolyline fromthe boundaries of overlapping objects

Draw a line and arc combination polyline

Polylines consist of multiple lines and arcs. When drawing a polyline, use the endpoint of the previous
line segment as the start point ofnext arc segment. You can specify angle, center, direction, and radius

of the circle for drawing arcs, and specify a center point and an endpointas well.

To drawa line segment followed by an arc polyline segment

Choose Draw >Polylinefromthe mainmenu.
Specify thestart point.

Specify the endpoint.

At the command prompt, choose Arc.
Specify theendpoint of thearcsegment.

o U b~ W N P

To completethe command, Press ENTER.

/—A N

Polyline start point (A), line endpoint/arc start point (B), and arc endpoint (C).

You can edit entire polylines and individual segments using the Edit Polyline tool on the Modify II toolbar

You can convertpolylines into arc and line entities using the Explode tool on the Modify toolbar.

Create Closed Polylines

When creating polylines with PLINE command, the Close option is only available if no less than two
line or arc segments are drawn. A closed polyline object is drawn if you connect the start point of the

polyline to the endpointofthe last line or arc segmentwith a line or arc.

Create Wide Polylines

You can draw polylines of various widths by using the Width and Halfwidth options of PLINE command.
The Width and Halfwidth options set thewidth ofthe next polyline segments you draw. You can setthe
width ofindividual segments and make themtaper gradually fromone width to another.

Zero (0) width produces a thin line. Widths greater than zero produce wide lines, which are filled if Fill

118



ZW CAD User Guide

mode is on and outlined if Fill mode is off. The Halfwidth option sets width by specifying the distance

fromthe center ofthe wide polyline to an outside edge.

varying width uniformwidth

If you chose Width option, prompts in command line require you to enter starting width and ending width.
While entering different value results in a varying width fromthe start point to its end. Both the start
point and endpoint are located at the center of the Wide polyline.

6.1.6. CreatePolylinesfromthe Boundaries of Objects

You can create a polyline fromthe boundaries of overlapping objects that forma closed area. A polyline
created using the boundary method is a separate object, distinct from the objects used to create it. You
can edit it using the same methods used to edit other polylines.

To expedite the boundary selection process in large or complex drawings, you can specify a group of
boundary candidates, called a boundary set. You create this set by selecting the objects youwantto use
define the boundary.

F .

internal point selected  houndary

With the Boundary command, you can designate a specific area of a drawing for operations such as
hatching and dimensioning. You create a boundary polyline by selecting an area inside a closed loop.

The area you select canbe bounded by a single closed object or by multiple objects that intersect.

In cases where objects intersect, ZWCAD interprets the boundary as the closed loop closest to the pont
specifyingthe area. In the following figure, for example, the area point selected in the rectangle results
in a boundary consisting of the closed loop nearest the point selection, as opposed to the closed loop
formed by the rectangle itself.
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Selected point (A) Resulting boundary (B)

To make boundaries more specific, you can create a boundary set. A boundary setspecifies which objects

are considered in determining theboundary path. This can make creating the boundary polyline faster if

you are working with a complex drawing.

In the following figure, the circle and triangle are the selected objects. If you select an area anywhere

inside the circle or the triangle, the result is a polyline that bounds the shaded area.

A«

L,

— -

Left: Selected objects (Aand B)

Right: Point specified in the selected area (C), which resultsin a new boundary around the shaded area.

To draw a boundary polyline

Choose Draw >Boundary fromthe mainmenu.

Specify the objects that you want to be made available for the boundary polyline
by doing one of the following:

Current viewport - Define a boundary set with allentities in the current viewport.
In addition, if this option is selected, any boundary set currently used will be
canceled.

Existing set- ClickNew button to switch to thedrawing area, and prompt users to
select objects for defining boundary sets. Press Enter to return to the dialog box
after selection. This option is only available after selecting objects by using the New
button.

Selectthelsland Detection option.

ClickPickPoints.

In the drawing, click inside the area whose closed perimeter forms the boundary,
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not on the polylineitself. If desired, continue clicking inside additionally closed
perimeters.
To completetheselection, press Enter.

Inthe Boundary Creationdialog box, click OK.

6.1.7. Polygons

Creating polygons is a simple way to draw squares, equilateral triangles, octagons, and so on. Polygons
are closed polylines with between 3 and 1,024 equal-lengthsides.

However, you should keep one thing in mind that rectangles are created by RECTANGcommand rather
than POLYGON.

Variety of ways can be used for creating a polygon, for example, specify the center point or one of its
edges to define a polygon after you have determined the edges of the polygon. If you want to draw a
polygonbased onanother object, the following methods are provided with some given qualifications:

e Specifying the radius of an inscribed circle if the distance between the center of the polygon
and the endpointofeach side(inscribed) is known

e Specifying theradius ofa circumscribed circle if the distance between the center ofthe polygon
and the midpoint ofeachside (circumscribed) is known

e Specifying the lengthofan edgeand where youwantto place it

To drawa polygonby vertex

Choose Draw >Polygon fromthe mainmenu.
Type 5 to specify five sides of the polygon.
Specify the center of the polygon.
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Specify the vertex of the polygon.

(,’\\ |,_;-B
\ A7,
%

!

The center (A) and vertex (B) Resulting polygon

6.1.8. Rectangles

With ZWCAD, rectangles are closed polylines with four sides. You draw a rectangle by specifying its
opposite corners. The rectangle is normally aligned parallelto the current snap and grid alignment, but

you can use the Rotated option to align the rectangle to any angle.

To draw a rectangle
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1. ChooseDraw >Rectangefromthemain menu.
2. Specify onecorner of therectangle.
3. Specifytheopposite corner of therectangle.

Opposite corners (Aand B) Resulting rectangle

You can edit each side ofarectangle individually using the Edit Polyline tool on the Modify Il toolbart
You can convertthe sides into individual line objects using the Explode tool on the Modify toolbar.

[T 1)

TIP To controltheline width oftherectangle, type “w” in the command line, then type the desired value
of line width. After you change the width of the line, the new width setting remains in effect for
subsequent rectangles until you change it again.

6.1.9. Points

You can draw a point object formatted as eithera single dot oras one of 19 other possible display styles.

To draw a point

1. ChooseDraw>Point>SinglePointfromthe main menu.
2. Specifythelocation of the point.

To drawseveral points

1. ChooseDraw>Point>Multiple Pointfromthe mainmenu.
2. Specifythelocation of each point.

Changing the size and appearance of point objects

Changing the size and appearance of point objects affects all point objects already in the drawing, as well
as all points that you subsequently draw. Positive values represent the absolute size of the point object
measured in drawing units. Negative values represent a percentage relative to the drawing screen so that

points retain their visual size as youuse the Zoomcommandto changethemagnification ofthe drawing.

To change the size and appearance ofpointobjects

1. ChooseFormat>PointStylefromthe main menu.
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2. Under PointStyle, selectthe style you want.
3. Under PointSize, specifythe pointsize, or choose one of the options.
4. ClickOK.

When youregenerate thedrawing, all pointobjects change toreflect thenew size and appearance settings.

6.1.10. Traces

Creating traces using the TRA CE command.

The endpoints ofa trace are on the center line and arealways cut square. TRACE automatically calculates
the correct levels for connectionto adjacent segments.

Traces appear solid filled if Fill mode is on. When Fillmode is off, only the outlineofa traceis displayed.

6.1.11. Freehand Sketches

Afreechand sketch consists of many straightline segments, created either as individual line objects or as
a polyline. Before you begin creating a freehand sketch, you must set the length, orincrement, of each
segment. The smaller the segments, the more accurate your sketch, but segments that are too small can

greatly increase thefile size.

Afteryou specify the length ofthe sketch segments, move a pointing device to the drawing area on the
screen and then right-click orenterp (pen) to begin sketching.

Your freehand sketch is not added to the drawinguntil you "Record" the sketch into your drawing. This
means that you temporarily save the segment that you've drawn and the segment length, and you cant

continue sketchinguntilyou select eXit or press Enter.

sketfh lines

9

Create Sketches

The SKETCH command controls the pen using the mouse or the Pen option at the command pronpt.
Move apointing device to the drawingarea on the screen and then right-click or enterp (pen) to begin

sketching. Right-click orenter p (pen) again to lift the pen up and stop drawing.
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You set the minimum length orincrement ofthesegments.

Before sketching, checkthe CELTYPE systemvariable to make sure thecurrent linetypeis BYLAYER.
If you use a linetype with dots or dashes and setthe sketch line segmentshorter than the spaces or dashes,

you won't seethe spaces or dashes.

To create a freehand sketch

1. Onthecommand line, enter SKETCH and press Enter.
2. Atthe "Recordincrement” prompt, enter the minimum line segment|ength.
3. Move the cursor to the drawing area, and then right-click or enter p (pen) to begin
sketching. When you move the pointing device, ZWCAD draws temporary freehand line
segments of the length you specified. The sketch doesn't accept coordinate i nput. During
the command, freehand lines are displayed ina different color.
4. Right-click orenter p (pen)again to lift the pen up andstop drawing, so that you can
movethe cursor around the drawingarea without drawing.
5. Enter R (Record) at any time to write into the drawing the line you're drawing and
thosealreadydrawn. If the pen is moved, you can continue drawing after writing. If the
penis up,click toresumedrawing.
6. Press Enter to completethesketchandwriteall linesintothe drawing.

Erasing freehand sketchlines

You can erase temporary freehand sketch lines that have not yet been written into the drawing by
choosing the Erase option at the command prompt. Those lines can be erased by moving the pen along
the path they were drawn.

Once you record freehand lines, you can't edit them or erase them with the Erase option of SKETCH.
Use the ERASE command if you have finished sketching.

To erase freehand sketch lines

1. Whilerunningthe SKETCH command, enter E. If the pen was down, it moves up.

2. Movethe cursorto theend of the lineyou drew lastand then moveitback as far
alongthelineasyouwanttoerase.

3. Toendthe erasureandreturnto the sketch Command prompt, enter E. If you want
to change the current viewport while sketching, make sure the pen is up and all

lines were written intothe drawing.
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6.2. Draw Curved Objects

6.2.1. Arcs

An arc is aportion ofa circle. The default method for drawing an arc is to specify three points—the start
point,asecondpoint, and the endpoint. You candraw arcs usingany ofthe following methods:

e Threepointson an arc

e  Start point, center point, endpoint

e  Start point, center point, included angle

e Start point, center point, chord length

e  Start point,endpoint, included angle

e Start point, endpoint, starting direction

e  Start point, endpoint, radius

e Centerpoint, start point, endpoint

e Centerpoint, start point, included angle

e Centerpoint, start point, chord length

e Asatangent continuationofthe previous arc orline

e Draw Arcs by Specifying Three Points

You can draw an arc by specifying three points, which are separately the start point of the arc, a point
anywhere onthe arc and the endpointofthearc. In the following example, the start point ofthe arc snaps

to the endpointofaline. The second pointofthe arc snaps tothe midd le circle in the illustration.

1 3

draw an arc by specifying
three points

To draw an arc by specifyingthreepoints

Choose Draw >Arc >3 Points fromthe main menu.
Specify thestart point.
Specify the second point.
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Specify the endpoint.
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Start point (A), the second point (B), and endpoint (C)

Draw Arcs by Specifying Start, Center, End

Under command line prompts for drawing an arc, draw an arc by specifying center, start point, and

endpoint.

start{1) , center(2) '. end(3) center(1), start(2), end(3)

To draw an arc by specifyingits start point, center point, and endpoint

Choose Draw >Arc >Start, Center, End of the main menu.
Specify thestart point.
Specify the center point.
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Specify the endpoint.

B«

Sk
A»1

Start point (A), the center point (B), and endpoint (C)

Draw Arcs by Specifying Start, Center, Angle

Under command line prompts for drawing arcs, draw an arc by specifying a start point and included an

angle.
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included angle

The included angle determines the endpoint ofthe arc. Use the Start, End, Angle method when you know

both endpoints butcannot snap to a center point.

2

G P9

start. center. angle center. stat. angel start. end. angle

—

To draw an arc by specifyingtwo points and an included angle

1. ChooseDraw>Arc >Start, End, Angle fromthe main menu.

2. Specifythestartpoint.

3. Specify the endpoint.

4. Specify anincluded angle. To draw an arc in a counterclockwise direction, enter a
positive valuefor theincluded angle. To draw an arcina clockwise direction, enter

a negativevaluefortheincludedangle.

A o
N )
3 B 5\
A.
1
> O O

Start point (A), endpoint (B), and included an angle (C)

Draw Arcs by Specifying Start, Center, Length

Draw an arc by specifying the center of the arc after picking the start point of the arc, then specify the
length of the arc. Or using the center, start, Length either, which is actually equal to specifying the

included angle.
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start(1) » center(2), length center{1), start(2), length

Draw Arcs by Specifying Start, End, Direction/Radius

Draw an arc by specifying start, end radius/Direction, enter a length or click a line segment using any
pointing deviceeither clockwise or counterclockwise. If using the second way, move the cursor to direct
the arc upwards ordownwards. As the following picture shows, move the cursordownwards to draw an
arc up concaved.

directions
2

start. end. radius start. end. directions

Draw Contiguous Arcs and Lines

Immediately after you complete an arc, youcanstart a line tangent to the arc at an endpoint by executing
the LINE command. Conversely, if you performthe ARC command after you completed a line, you can
start an arc tangent to the line at an endpoint.

arc start point resulting

line

o __arc
endpoint

You can connectsequentially drawn arcs in the same way. To create connected arcs using a menu, click
Arc fromthe Draw menu, and then click Continue. In both cases, the resulting object is tangent to the

previous one. You can use the shortcutmenu to repeat the Continue option.

To draw an arc tangentto an arc or line

1. ChooseDraw>Arc>Continuefromthe main menu.
2. Specifytheendpointof thetangentarc.
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Endpoint (A)

6.2.2. Circles

The default method for drawing a circle is to specify a center point andradius.

You can draw circles using any ofthe following methods:
e Center,Radius
e Center, Diameter
e Two points
e Three points
e Tangent, Tangent, Radius

e Tangent, Tangent, Tangent

radiug_ﬁ?‘- -

centery | /

center. radius two points three points targent.

defining defining targent. radius
diameter circumference

To drawa circle by specifying its center and radius

1. ChooseDraw>Circle>Center, Radius fromthe main menu.
2. Specifythecenter point.
3. Specifytheradiusofthecircle.

Center point (A) and radius (B)
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Draw a Circle Tangent to Other Objects

The tangent point is a point where an object touches another object without intersecting it. To create a
circle that is tangentto other objects, select the objects and then specify theradius ofthe circle.

You can also turn on the Object Snap mode to set the snap point as Tangent, thus you can create circles
that are tangent with other objects easily, three points methodis available for creating circles with three

tangent points.

In the illustrations below, the red circle is the one being drawn, and points 1 and 2 select the objects to

which it is tangent.

1
)
‘_\ vl w‘k#/

radius of new radius of new radius of new
circle=1 circle=2 circle=3

To draw a circle tangent to existing objects

Choose Draw >Circle>Tan, Tan, Radius from the mainmenu.
Selectthefirsttangent pointon theobjectto betangentwiththecircle.
Selectthe second tangent point on the object to be tangent with thecircle.
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Specify theradius of thecircle.

The radius of the circle (A) and tangent lines (B) and (C)

6.2.3. Ellipsesand Ellipse Arcs

Drawing ellipses

The default method for drawing an ellipseis to specify theendpoints of one axis ofthe ellipse, and then

specify a distancerepresenting halfthelength of the second axis. The endpoints of the first axis determine

the orientation ofthe ellipse. The longeraxis of the ellipse is called the major axis, and the shorter one
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is the minor axis. The orderin which you define the axes does not matter. The programdetermines the

major and minor axes based on theirrelative lengths. You can draw ellipses using any ofthe following

methods:
e Center
e Axis, End

To draw an ellipse by specifying the axis and endpoints
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Choose Draw > Ellipse >Axis, End from the main menu.

Specify thefirstendpoint.

Specify the second endpoint.

Dragthe pointing device awayfrom the midpoint, and click to specify a distance for

halfthelength of the second axis.

A ~ B«

L. =

First axis endpoint (A), second axis endpoint(B), and half-length of another axis (C)

Drawing elliptical arcs

An elliptical arc is a portion ofan ellipse. The default method for drawing an elliptical arc is to specify

the endpoints of one axis of the ellipse, and then specify a distance representing half the length of the

second axis. Thenyouspecify the startand end angles for thearc, measured fromthe center oftheellipse

in relation to its major axis.

To draw an elliptical arc by specifying the axis endpoints

D LB WN B

Choose Draw > Ellipse >Arc from the main menu.
Specify the firstendpoint.

Specify thesecond endpoint.

Specify the half-length of the other axis.

Specify thestartangleof thearc.

Specify theend angle.

NOTE ZW CAD draws elliptical arcs in the direction you specify. Go to Format > Units menu option,
under Angle tab, thedefault setting is counterclockwise.
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First axis endpoint (A), second axis endpoint(B), half-length of another axis (C), start angleofarc (D) and end angle

(E)

6.2.4. Splines

The spline is a smooth curve that passes through a series of control points. You can control the fit
tolerance among the curve and points, and apply the fitness to drawing irregular curves. A NURBS curve

produces a smooth curve between control points.

ANURBS curve produces a smooth curve between control points.

Multiple points are required for drawing irregular splines and you can close the spline so that the start

and end points are coincident and tangent.

Tolerance in command line prompts describes how precisely the spline fits the setof fit points you specify.
The lowerthe tolerance, the more closely thespline fits the points. Ifthe value is setto 0, the spline curve
passes throughthefit point.

If you set the tolerance value greater than 0, the spline will go through a fit point within the specified

tolerance range.

Usually, two ways of creating splines are provided:
e Createaspline converted froma polyline using Spline option of PEDIT command.
e Createaspline using SPLINE command, that is NURBS curve.

To drawa spline

Choose Draw >Spline fromthe mainmenu.
Specify thefirst point of the spline.
Specify the second point of the spline.
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Specify as many more points as youwant.
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5. Whenyou havefinished, press Enter.

You can add tangents to the spline, which are lines that giveit shape.

1. Toaddtangentstoa spline
2. Specify thestartingtangent point.
3. Specify theendingtangent point.

A B

Left: Spline
Right: Spline with starting tangent point(A) and ending tangent point (B)

Specifyingfittolerance

By default, a spline passes through all of the control points. When you draw a spline, you can change
this by specifyingthe fit tolerance. The fit tolerance value determines how closely the spline fits the set
ofpoints youspecify. Forexample, a spline fit tolerance value of 0 causes the spline to pass through the
control points. A value of 0.01 creates a spline that passes through the start and endpoints and within
0.01 units ofthe intermediate control points.

To specify the fit tolerance

Choose Draw >Spline fromthe mainmenu.
Specify thefirst point of the spline.
Specify the second point of the spline.
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To accept the default of 0.0000, press Enter. To specify a different fit tolerance,
enter F and press Enter, andthen specify a new fit tolerance.
5. Specify theadditional points you need to draw a spline or a closedspline.

Drawing a closed spline

You can draw a closed spline, which is a spline for which the start point and endpoint are the sane.

Because the spline is closed, you specify only onetangent.

To drawa closed spline

133



ZW CAD User Guide

Choose Draw >Splinefromthe mainmenu.

Specify thefirst point of the spline.

Specify the second point of the spline.

Specify as many more points as youwant.

When you havefinished, on thecommand line, type C, and press Enter.

o U b~ W N

To complete the command, specify the tangent point.

A“

Lo

The start point and endpoint (A) ofa closed spline.

6.2.5. Donuts

Donuts are solid, filled circles or rings created as closed, wide polylines. You can draw a donut using
several ways. The default method is to specify the inside and outside diameters of the donut and then
specify its center. You can then create multiple copies ofthe same donut by specifying different center

points until you press Enter to completethe command.

Similar to the way of drawing circle, donuts are closed polylines with certain width with or without fill.
The systemvariable FILLMODE controls whetherto fillthe donutornot.

If systemvariable FILLMODE is set to 1, to create filled donuts; if systemvariable FILLMODE is set
to 0, to create donuts without filling.

To create a donut, youspecify its inside and outside diameters and its center. You can continue creating
multiple copies with the same diameter by specifying different center points. To create solid -filled circles,
just assign the same value forthe inside radius and outside radius.

donut

solid filled
circle

filled ring

To draw a donut

1. ChooseDraw>Donutfromthe main menu.

2. Specify theinside diameter of thedonut.

3. Specify theoutside diameter of the donut.
134



ZW CAD User Guide

4. Specifythecenter of thedonut.
5. Specify the center point to draw another donut, or press Enter to complete the
command.

B«

-

-

Inside diameter (A) and outside diameter (B)

6.3. Create 3D Objects

With 3D models, you can

View entities in three dimensions.
Create three-dimensional entities.

Edit entities in three-dimensional space.
Edit three-dimensionalsolids.

Display hidden-line and shaded views of three-dimensional entities.

ZW CAD supports three types of 3D modeling: wireframe, surface, and solid. Each type has its own

creation and editing techniques.

Wire-frame models, which consist of lines and curves that define the edges of a three-
dimensional entity. You can create a wire-frame model by drawing lines, arcs, polylines, and
othertwo-dimensional entities anywhere in three-dimensional space. Wire-frame models have
no surfaces; they always appear as outlines. Because you must individually draw and position
each entity that makes up a wire-frame model, creating onecan be exacting and time-consuming,.
Surface models, which consistofboth edges and the surfaces between those edges. You can
create a surface model by applying elevation and thickness to two -dimensional planar entities
or by using specific three-dimensional entity-creation commands. Surface models consist of
individualplanes forming a faceted, polygonal mesh.

3D solids, which are three-dimensional A CIS entities that consist of faces and edges. 3D solids
appearto have volume and are easier to work with than wireframe and surface models. ZWCAD
supports viewing and limited editing of 3D solids, including moving, rotating and scaling.
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3D wireframe mesh solid

You shouldnoticethat different editing manipulations result in different visual effects because of various
model and creating methods. You should avoid mixing the models of a different type when creating 3D
objects. Limits are also applied tothe conversionof model types, only solid -curve and curve--wireframe

conversions are available.

6.3.1. Set 3D Thickness and Elevation

By default, the program creates new two dimensional objects with a zero elevation and thickness. The
easiest way to create a three-dimensional object is to change the elevation or thickness property of an

existing two-dimensional object.

The elevation of an object is its z coordinate position in relation to the xy plane in which the object is
drawn. An elevation of 0 indicates that the object is drawn on thexy plane ofthe current UCS. Positive

elevations are above this plane; negativeelevations are below it.

The thickness ofan objectis thedistanceit is extruded above or below its elevation. A positive thickness
extrudes the object upward in the positive z-direction of the object; a negative thickness extrudes it
downward in the negative z-direction. The thickness is applied uniformly to the entire object. You can
extrude any two-dimensional object into a three-dimensional object by changing the thickness of the
objectto anonzerovalue. Forexample, a circle becomes a cylinder, a line becomes a three-dimensional
plane,and arectangle becomes a box.

O
—

Two-dimensional entities Two-dimensional entities with thickness added

You can create three-dimensional objects using any ofthe following methods:
Draw two-dimensional objects in three-dimensional space.
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e Convert two-dimensional planar objects into three-dimensional objects by applying elevation
and thickness.

e Convert two-dimensional planar objects into three-dimensional objects by revolving or
extruding.

e C(Create three-dimensional objects, such as boxes, cylinders, cones, domes, spheres, and wedges.

You can change the default elevation and thickness values to create new objects with an elevation and

thickness already applied.

To set the current elevation

1. Type CHANGE on the command line, and then press Enter after selecting three-
dimensional objects.

2. Enter P (Properties)andpress Enter.

3. EnterE (Elev)and press Enter.

4. Specifya newelevation, andthen press Enter.

To set the current thickness

1. ChooseFormat>Thicknessfromthe mainmenu.

2. Enter a newvaluefor thickness, and then press Enter.

6.3.2. Create Wireframe Models

A wireframe model is an edge or skeletal composition of lines and curves that are used to define 3D
objects.

Tips for Using Wireframe Models

For the objects thatare used to construct wireframe are required to be individually created and located,
creating 3D wireframe models can be more difficult and time-consuming than creating their 2D views.

The following tips are provided to help you work more effectively:

Plan and organize models on layers so as to reduce the visual complexity of the model. Specifying
different color for each layer can help with differentiating between objects in various views.

Create construction geometry to definethe basic shape ofthe model.

Use multiple views, especially isometric views, to facilitate visualizing the model and selecting objects.
To be adept at manipulating the UCS in 3D. Use the XY plane of the current UCS as a work plane to

orient planar objects such as circles and arcs. The UCS is also used as the plane for trimming and
extending, offsetting, and rotating objects.
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Use object snaps and grid snap carefully to ensure the precisionof models.

Use coordinate filters to drop perpendiculars and easily locate points in 3D based on the location of

points onotherobjects.

Create Wireframe Models

You can create wireframe models by positioning any 2D planar object anywhere in 3D space, using the
following methods:
e Specifying the 3D coordinate, which is X, Y, and Z location ofthe object.
e Setting the default work plane (the XY plane ofthe UCS) on which you will draw the object.
e Positioningan object by moving or copying toits proper 3D location after you create it.

6.3.3. CreateSurfaces

3D meshes use planar embedded surfaces as its surface. Defined fromthe vertexposition ofinitial mesh
network-axis and secondary network-axis (the direction of M and N), in which Vertex of initial mesh
network-axis points to theM direction, and N direction points to secondary network-axis. Similar to the
function of X and Yaxis on XY plane, M and N are designated individually to the vertexposition of row
and column, Meshes are available both in 2D and 3D spaces, mainly used in 3D spaces.

Meshes can helpsolvingthe problemofusing features like hiding, shadeand render other than physical
properties (weight, quality, the center of gravity) that is unavailable in using wireframe. You can also
create irregular geometric drawings with meshes, such as a 3D topographical model of mountainous

terrain.

Either closed or open meshes can be created, the following pictures show each meshes open or closed
individually in M and N direction:

M closed,N closed Mclosed s N open M open, N closed

Various methods are used for creating a mesh, both using keyboard way to specify mesh parameter or
operating 3D command to draw the planar mesh, the size of M and N ofa mesh determines the number

oflines drawn on each direction.
Create 3D surfaces
You can create a three-dimensional face, which consists of a section of a plane in three-dimensional

space. You definea three-dimensional face by specifying the x,y,z coordinates ofthree or more corners.
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After you specify the fourth point, the program continues to prompt you for additional faces by
alternating prompts for the third pointand fourth point to allow you to build a complex three-dimensional

object. Each three or four-sided plane is created as a separate three-dimensional face object.

To create a three-dimensional face

Choose Draw >Surfaces >3D Face from the main menu.
Specify thefirst point of the three-dimensional face.
Specify the second, third, andfourth points.

Specify thethirdandfourth points for additionalfaces.

v A W N B

To complete the command, press Enter.

TIP Any oralledges ofa three-dimensional face canbe invisible to allow youto more accurately model
objects with holes in them. As the programprompts you forthe corner points, in the promptbox choose

Invisible to make the next edge invisible.

An example ofa three-dimensional model created using three-dimensional faces.

Create 3D Meshes

The 3D command is widely used for creating objects as boxes, cones, dishes, meshes, pyramids, spheres,

donuts, and wedges. Before hiding 3D entities, all the meshes are displayed in wireframe.
Use VPOINT to view the entity once you have created a 3D entity, or performed View-3D Orbit from

View menu options to view the 3D entity in full perspective. The following picture displays entities as

meshes with specified vertexes.
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Creatingrectangular meshes

You can create a three-dimensional rectangular mesh consisting of four-sided polygons. You determine
the size ofthe mesh by specifying the number of vertices along the primary (M direction) and secondary
(N direction) mesh axes and then specifyingthe coordinates for each vertex.

To create arectangularmesh

Choose Draw >Surfaces >3D Mesh from the main menu.
Specify the number of vertices alongthe primary meshaxis.
Specify the number of vertices alongthe secondary mesh axis.
Specify the coordinates for each vertex.

u A W N -

Specifying the coordinates for the last vertex completes the mesh and ends the

command.
TIP Although creating rectangular meshes manually can be exacting, they are useful for representing

complex surfaces such as three-dimensional terrain models. The 3D Mesh tool is most useful when
combined with scripts or LISP programs that mathematically calculatethe coordinates ofthe vertices.
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An example of a three-dimensional terrain model created using rectangular meshes.
The following picture shows the polygon mesh with coordinates specified for each vertex.

46,13, 0
43,12, 0

M direction

60, 6,0

63, 3,0
60, 1,0

M direction

Create Polygon Meshes

You can create a polygon mesh consisting of faces connecting three or more vertices.

You first determine the coordinates of each vertex and then define each face by entering the vertex
numbers forallthe vertices ofthat face. As you create each face, youcan control the visibility and color
of each edgeandassign each edge tospecific layers.

When creating meshes, a positive vertexmeans an invisible edge. The system variable SPLFRAME
controls whether to show the invisible edges or not. If set SPLFRAME on, any assumed surfaces and
invisible edges are displayed as those visible meshes.

To create a Polyface mesh

Type PFACE and then press Enter.

Specify the coordinates of each vertex.

After each vertex that you specify, the next vertex number is displayed, and you are
prompted forthe coordinates of the vertex. Specify the coordinates, and then press
Enter. Continueto specify the coordinates foreachnumbered vertex.
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4. Tofinish specifyingvertex coordinates, press Enter.

5. Specify the vertex numbers that define the first face. You specify the face by
entering the vertex numbers that were defined when you specified coordinates in
step 2. Each face can be composed of three or more numbered vertices.

To finish defining thefirst face, press Enter.
Specify the next face by enteringits vertex numbers.
To complete the command, press Enter.

TIP To make an edge invisible, type the vertexnumberas anegative value.
Create Ruled Surface

RULESUREF creates a polygonmesh representing the ruled surface between two curves. The entities you
select define the edges of the ruled surface. The entities include the point, line, spline, circle, arc or
polyline. If the first entity is a closed one, the other one mustbe closed two ora point. Ifthe first entity
is a point, the otherone should be a closed or open entity. There is only one point as a boundary curve

on aruled surface.
1

le

curves defined result

If youselect aclosed polyline, the ruled surface begins at the last vertexand proceeds backward along
the polyline segments. If you select open curves, selecting objects at the same side ofthe two objects to
create a ruled surface, selecting objects at the different side of the two objects to create crossed mled

surface, shownas follows:

specified points on result
corresponding sides

!

!

specified points on result
opposite sides
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To create aruled surface mesh

1. ChooseDraw>Surfaces>Ruled Surface fromthemainmenu.
2. Selectthefirstdefining object.

3. Selectthesecond defining object.

C D S

Select the first (A) and second (B) defining objects The resulting ruled surface mesh

Create Tabulated Surface

Creates a polygon meshdefined by a path and a direction vector. The path curve defines the surface of
the polygonmesh. The objects like a line, arc, circle, ellipse, or 2D or 3D polyline can be used as outline
curves fordefining polygons. Both lines and open 2D or 3D polylines are used as the direction vector.

Tabulated surface meshes are used as a serial of a paralleled polygonon the specified path, you should

draw direction vector and original object before creating a Tabulated Surface.

ohject specified direction vector  result
specified

To create an extruded surface mesh

1. ChooseDraw>Surfaces >Tabulated Surface fromthe main menu.
2. Selecttheobjectto extrude.

3. Selecttheextrusion path.

A~l }_?'

Select the object to extrude (A) and the extrusion path (B) The resulting extruded surface mesh
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NOTE An extruded mesh is different froman extruded solid. If you wantto extrude an objectand convert

it to a three dimensional solid, usethe Extrude command.
Create Revolved Surfaces
Use REVSURF command to create a surface of revolution by rotating a profile of the object about an

axis. The object to be revolved can be a line, arc, circle, ellipse, elliptical arc, closed polyline, polygon,
closed spline ortorus. REVSUREF is useful for surfaces with rotational symmetry.

cl ot

profile specified  axis of revolution  result
specified

ATTS
L1

L)
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You can create a surface of revolution, which is a three-dimensional poly gon mesh thatapproximates the
surface generated by rotating a two-dimensional profile around an axis. You select the two objects that
define the profile and the axis. You also specify thestarting angle and thenumber of degrees to revolve
the profile.

Revolving the profile 360 degrees creates a closed three-dimensional mesh. The Number Of M Direction
Surfaces value determines the mesh density (the number of mesh segments) in the M direction (around
the axis of revolution). The N Direction Mesh Density value determines the mesh density (the number

of mesh segments) in the N direction (along with the axis ofrevolution).

To create arevolved surface mesh

1. ChooseDraw >Surfaces>RevolvedSurfacefromthe mainmenu.
2. Selecttheobjecttorevolve.
3. Selecttheobjectto beused as theaxis of revolution.
4. Specifythestartingangle.
5. Specify the number of degrees to revolve the object.
B-
\
AJ
|
Select the object to be revolved (A) and the axis of revolution (B) The resulting revolved surface mesh
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Create Edge-Defined Surface Meshes

You can create a surface called a Coons surface patch, a mesh connecting four edges. You select the
entities that define the edges. Edge entities can be arcs, lines, or polylines. The four edge entities must
form a closed loop and share endpoints. A patch is a bicubic surface (one curve extends in the M -direction
and the other in the N-direction) interpolated between the fouradjoining edges. You can select the edges

in any order. The first edge youselect determines the M-direction ofthe mesh.

four edges selected result

To create an edge defined Coons surface patch mesh

1. ChooseDraw >Surfaces >Edge Surfacefromthe main menu.
2. Selectthefirstedge.
3. Selectthesecond, third, and fourth edges.

Select the objects to be usedas the four edges (A, B, C, and D) The resulting Coons surface patch mesh

6.3.4. Create 3D Solids

Creates 3D solids in a drawing. A solid object represents the entire volume ofan object. Complexsolid

shapes are also easierto constructand edit than wireframes and meshes.

You can use the following methods to create solids:
e Combines one ofthe basic solid shapes such as abox, cone, cylinder, sphere, torus, and wedge
or by extruding a 2D object along a pathorrevolving a 2D object aboutan axis.
e Once you have created a solid in this manner, you can create more complex shapes by
combining solids. You can join solids, subtract solids from each other, or find the common
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volume (overlapping portion) of solids. Solids canbe further modified by filleting, chamfering,
or changingthe coloroftheiredges.

e Solids are displayed as wireframes until you hide, shade, orrender them. Additionally, you can
analyze solids for theirmass properties (volume, moments ofinertia, the center of gravity, and
so on). You can break a solid into mesh and wireframe objects using explode command.

e The ISOLINES system variable controls the number of tessellation lines used to visualiz
curved portions of the wireframe. The FACETRES system variable adjusts the smoothness of
shaded and hidden-line objects.

Create a Solid Box

You can create rectangular boxes or cubes. A boxconsists of six rectangular surface planes. The base of
the boxis always parallel with the xy plane ofthe current UCS. You position the boxby specifying either
a cornerorthe center ofthe box. You determine the size ofthe boxby either specifyinga second comer
and the height; defining the boxto be a cube and then providing its length; or specifying the length,
width, and height.

The length ofthe boxis mapping to X-axis of current UCS, and its width maps to the Y axis, and height
maps to the Z axis.

RECTANG or PLINE command creates a rectangle or closed polyline fromwhich you can create a box

using EXTRUDE. The 3D command creates a boxshape defined by surfaces only.

To create abox

Choose Draw >Solids >Box from the mainmenu.
Specify thefirst corner of the base.
Specify the opposite corner of the base.

> W N PR

Specify the height.

e

|—> *—B.

First corner of the base (A), the opposite corner of the base (B), and the height (C)
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To create abox as a three-dimensional surface

Choose Draw >Surfaces >3D Surfaces from the main menu.
Onthecommand line, type B (Box).

Specify thefirst corner of the base.

Specify the opposite corner of the base.

v A W N -

Specify the height.

Create a Solid Cone

Draw a solid cone in current drawing using CONE command. By default, the cone's bottomlies on the
XY plane ofthe current UCS. The cone height is parallel to the Z-axis. The apexdetermines the height

and orientation ofthe cone.

You can draw a 2D circle and then use EXTRUDE to taper the circle at an angle along the Z axis to

create asolid cone.

To complete the truncation, you can subtract a box from the tip of the cone with the SUBTRACT

command. The 3D command creates a conical shape defined by surfaces only.

To create a cone

Choose Draw >Solids >Cone fromthe main menu.
Specify the center of the base of the cone.
Specify theradius or diameter.

2 W N P

Specify the height.
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Center of the base (A), the radius of the base (B), and the height (C)

To create a cone as a three-dimensional surface

Choose Draw >Surfaces > 3D Surfaces from the main menu.
Onthecommand line, type C (Cone).
Specify the center of the base of thecone.

Specify theradius or diameter.

ua A W N -

Specify the height.

Create a Solid Cylinder

You can create cylinders defined by a circularbase. The base ofa cylinder is always parallel with the xy
plane of the current UCS; the height of a cylinder is always parallel with the z-axis. You position a
cylinder by specifying the center of the base. You determine the size of a cylinder by specifying either
the radius ordiameter ofthe base and the height.

2

You can draw a circle and then use EXTRUDE to create a solid cylinder. To construct a cylinder with
special detail, such as grooves alongits sides, youcancreatea 2D profile ofits base with a closed PLINE
and then use EXTRUDE to define its height alongthe Z-axis.

To create a cylinder

1. ChooseDraw >Solids>Cylinder fromthe mainmenu.
2. Specify thecenter of thebaseof thecylinder.
3. Specifytheradiusor diameter.
4. Specifytheheight.
— *[\,‘
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Center of the base (A), the radius ofthe base (B), and the height (C)

To create a cylinderas a three-dimensional surface

1. ChooseDraw >Surfaces >3D Surfaces fromthe mainmenu.
2. Onthecommandline,typelL(cyLinder).
3. Specify thecenter, radius, andheightas described previously.

Spheres

You can create spheres. Thelatitude lines ofa sphereare always parallel with the xy plane ofthe cumrent
UCS; the central axis is always parallel with the z-axis. You position a sphere by specifying its center

point. You determine thesize ofa sphere by specifying either its radius orits diameter.

2

To create a dome or dish, combine a sphere with a boxand use SUBTRACT. If you want to create a
spherical object with additional details, create a 2D profile and use REVOLVE to define a rotation angle
abouttheZ axis. The 3D command creates a spherical shape defined by surfaces only.

To create a sphere

1. ChooseDraw>Solids>Spherefromthe mainmenu.
2. Specifythecenter of thesphere.
3. Specifytheradiusor diameter.

Center (A) and radius (B) of the sphere The resulting sphere

To create a sphere as a three-dimensional surface

1. ChooseDraw>Surfaces>3D Surfaces fromthe mainmenu.
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Onthecommandline, typeS (Sphere).
Specify the center of the sphere.
Specify theradius or diameter.

Specify the number of longitudinal sections that are perpendicular to the xy plane.

a U b W N

Specify the number of latitudinal sections that are parallel to the xy plane.

Dishes

You can create a three-dimensional dish. The latitude lines ofa dish are always parallel with the xy plane
of'the current UCS; the central axis is always parallel with the z-axis. You position a dish by specifying

its center point. You determine the size ofa dish by specifying either its radius or its diameter.

To create adish as a three-dimensional surface

1. ChooseDraw>Surfaces>3D Surfaces fromthe mainmenu.
2. Onthecommand line, type DI (DlIsh).

3. Specifythecenter andradius or diameter as described previously.

Domes

You can create a three-dimensional dome. The latitude lines of a dome are always parallel with the xy
plane of the current UCS; the central axis is always parallel with the z-axis. You position a donme by

specifyingits center point. You determine the size ofa dome by specifying either its radius or its diameter:

To create a dome as a three-dimensional surface

1. ChooseDraw >Surfaces>3D Surfaces fromthe mainmenu.
2. Onthecommandline, type DO (DOme).
3. Specifythecenter andradius or diameter as described previously.

Torus

You can create a three-dimensional donutor ring-shaped objectknown as a torus. The diameter ofa ring
is always parallel with the xy plane ofthe current UCS. A torus is constructed by revolving a circle about
a line drawn in the plane of the circle and parallel with the z-axis of the current UCS. You position a
torus by specifying its center point. You determine the size ofa torus by specifying its overall diameter

or radius and the diameter orradius ofthe tube(the circle being revolved).
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You can draw a torus with no centerhole called self-intersecting torus because the radius ofthe tube is
greater than the radius of the torus. To create a bipolar-depression solid, specify a positive tube radius

greaterthanthe radius ofthetorus. The 3D command creates a toroidal shape defined by surfaces only.

To create a torus

Choose Draw >Solids >Torus from the main menu.
Specify the center of the wholetorus.

Specify theradius or diameter of the whole torus.

A W N R

Specify theradius or diameter of the body of the torus.

Center (A) and radius of the whole torus (B), and the radius of the body (C)

To create a torus as a three-dimensional surface

Choose Draw >Surfaces >3D Surfaces fromthe main menu.
Onthecommand line, type T (Torus).
Specify the center of the wholetorus.

1

2

3

4. Specifytheradius or diameter of the wholetorus.

5. Specify theradius or diameter of the body of the torus.

6. Specifythenumber of longitudinal sections thatare perpendicular to the xy plane.
7

Specify the number of | atitudinal sections thatare parallel to the xy plane.

Wedges

You can create three-dimensional wedges consisting of five surface planes. The base of the wedge is
always parallel with the xy plane of the current UCS with the sloped face opposite the first cornet The
height is always parallel to the z-axis. You positionthe wedge by specifying eithera corner or the center
of'the wedge. You determine the size ofthe wedge by eitherspecifyinga second corner and the height;

defining the wedge based ona cube having a given length; or specifying thelength, width, and height.
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To create awedge

Choose Draw >Solids > Wedge from the main menu.
Specify thefirst corner of the base.

Specify the opposite corner of the base.

> W N P

Specify the height.

C
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First corner of the base (A), the opposite corner of the base (B), and the height (C)

To create a wedge as a three-dimensional surface

Choose Draw >Surfaces >3D Surfaces fromthe main menu.
On thecommand line, type W (Wedge).

1

2

3. Specifythefirstcorner of thebase.

4. Specifytheoppositecornerofthebase.
5

Specify the height.

Helix

When you create a helix, you can specify the following:

* Baseradius

¢  Topradius

*  Helix height

*  Numberofturns

*  Tumheight

e  Twistdirection

You can use a helix as a path along which to sweep an objectto create an image as follows, sweepinga

circle along a helix path to create a solid model ofa spring.
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Pyramid

Create a 3D solid pyramid.
By default, a pyramid is defined by the center ofthe base o fthe point, a pointon the middle ofthe edge,
and another point thatdetermines the height.

Solids Extrude

EXTRUDE extrudes the profiles ofthe selected object along the chosen path to createsolids.
The entities you can extrude are planar 3D faces, closed polylines, polygons, circles, ellipses, closed
splines, donuts, and regions. You cannot extrude objects contained within a block or polylines that have

crossing orself-intersecting segments.
To extrude the objects that are lines orarcs intersect with polylines, you can use Join option of PEDIT
command to convert theminto multiple single polyline objects or converttheminto regions before using

PEDIT command.

When an arc is part ofa tapered extrusion, you need to seta small value to the angle o fthe arc, because

larger angle may cause the outline to become a point beforeit attaches to the specified height.
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original object  extruded object

To create an extruded solid

1. ChooseDraw>Solids >Extrude fromthe mainmenu.
2. Selecttheobjectto extrude.
3. Selecttheextrusion path, or specify the height.

A—l '_?,

Select the object to extrude (A) and the extrusion Path(B) The resulting extruded surface mesh

Solids Revolve

REVOLVE command revolves a 2D object to the specified certain angle to form solids. The revolving

axis can be X, Y axis of current UCS as well as lines, polylines.

Similar to EXTRUDE, the REVOLVE command easily helps drawing the details of a drawing that is
hard to implement by the common outline.

To revolve the objects that are lines or arcs intersect with polylines, you can use Join option of PEDIT
command to converttheminto multiple single polyline objects, and then perform REVOLVE command.
Objects can be revolved are closed polylines, polygons, rectangles, circles, ellipses, regions and so on.
On the contrary, the objects can't be revolved are 3D objects, objects that are included in a block,

polylines with intersections and transections orunclosed polylines.
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original polyline  revolved about X axis  revolved about Y axis

ohjectto revolve axis selected
selected

To create arevolved solid

Choose Draw >Solids >Revolve from the mainmenu.

Selectthe objectto revolve.

Do one of the following to define the axis of revolution:

Specify a start pointand an endpoint.

Type o and press Enter to selectanobject that determines the axis.
Type x and press Enter to select the x-axis.

Type y and press Enter to select the y-axis.

0 N o 1 A W N B

Specify theangle of revolution.

Left: Select the object to revolve (A) and the axis (B) about which to revolveit, followed by the angle of revolution

Right: The resulting revolved solid

Mirror3D

Creates a mirrored copy of'selected 3D objects across a mirroring plane.
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You can specify themirroring plane the following:

Object: Uses the plane ofa selected planar object

Last: Mirrors the selected objects about the last defined plane

Z Axis: Defines the plane by a point on the planeand a point normalto the plane

View: Aligns the planewith the viewing plane ofthe current viewport through a point
XY/YX/ZX: Aligns theplane with oneofthe standard planes through a specified point
3 Points: Defines the plane by three points

Creating composite solids

You can create composite three-dimensional solids by combining, subtracting, and finding the

intersectionof two or more solids.

With UNION command, you can combinethe total volume oftwo or more s olids or two or more regions

into a composite object.

ohjectsto be comhined result

To combine solids
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1. ChooseModify >Solids Editing >Unionfromthe main menu.

2. Selecttheobjects to combine.

4

Select the objects to combine (Aand B) The resulting combined solid

Use SUBTRACT to remove the common area ofone setofsolids fromanother.

= ohjects to subtract from
A 1

ixn
Lo = |4 @
|

ohjectsto subtract
selected

select ohjects result

To subtract solids

1. Choose Modify>Solids Editing >Subtract from the main menu.

2. Selecttheobjects to subtractfrom oneanother.

Select the objects to subtract (Aand B) The resulting solid
INTERSECT command creates a composite solid fromthe common volume oftwo or more overlapping

solids. The common volume is usedto create composite solid and thenon-overlapping portions will be

removed.
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ohjectsto intersect selected result

Unlike INTERSECT command, INTERFERE compares the objects between two selected sets and
creates a composite entity with the common volume oftwo or more solids withoutremoving the original

objects.

To intersect solids

1. ChooseModify>Solids Editing > Intersect from the main menu.
2. Selecttheobjects tointersect.

“

Select the objects to combine (Aand B) The resulting combined solid

6.4. Create Regions

You can converta closed objectinto a two-dimensional region. A fter you create a region, you can modify
it using the various three-dimensional tools. For example, you can create a region froma square, and
then extrude the squareto createa three-dimensional cube.

You can create regions fromclosed objects, such as polylines, polygons, circles, ellipses, closed splines,

and donuts.

Creating regions typically has no visible effect ona drawing. However, if the original object had a width
or lineweight, thatinformation is lostwhen you createthe region.

Regions can be used for applying hatching and shading and extracting design information, such as the

centroid, andusing MASSPROP to analyze properties, such as area.
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shapesthat can form regions

Besides using closed 2D objects, you also have various options to create a region, such as connecting
multiple loops orendpoints of open curves. However, the closed area inside the unclosed objects willnot

formregions. Forexample, crossedarcs or intersected curves.

BOUNDARY creates region by specifying inner points of the closed area, to form a boundary with
existing objects. If the objects are intersected with each other, ZW CAD takes the closed area nearestto
the selected points as a boundary.

Meanwhile, a combined region is created through the union, subtract or intersect among several areas.
When using a union, subtract orintersect for complex regions, you can fill the area and analyze its area
as well. The following region objects show combined areas of the union, subtract or intersect orderly:
Objects combined using UNION:

(e
2

N

—
selected regions result

Objects combined using SUBTRACT:
i

= =y
L J
m2
N\
w
selected regions result-a composite
region
Objects combined using INTERSECT:
ey
//
AN
V-
selected intersecting  result

regions
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To create aregion

Choose Draw > Region from the main menu.
Selectthe objects to createtheregion.
Press Enter.

A W N R

The command bar displays a message that describes how many regions were
created.

6.5. Create Revision Clouds

REVCLOUD creates a polyline of sequential arcs to forma cloud-shaped object. Revision Cloud helps
mark yourdrawings by highlighting some important parts when reviewing or redline drawings.

You can createa revision cloud fromscratch, or you can convert objects, such as a circle, ellipse, polyline,
or spline, to arevision cloud. fDELOBJ is set to 1 (the default), the original objectis deleted once you
convert an objectto arevision cloud.

You can set theminimumand maximum default values for thearc lengths ofa revision cloud. You should
notice that the maximum arc length can't be more than 3 times as big as the minimum arc length.
REVCLOUD storesthe lastusedarc length as a multiple ofthe DIMSCALE systemvariable to provide
consistency among drawings with different scale factors.

Make sure thatthe entire areato be outlined with REVCLOUD before using the command. REVCLOUD
can't be transparent used and real-time panning and zooming.

®

6.6. Create Break Lines

Creates a polyline and inserts the breakline s ymbol. Options are provided to control the relative size and

appearance of the breakline symbol and an extension of the polyline beyond the selected start and end
points.

To use yourown block for the breakline symbol, make sure that the block contains two point objects on

the Defpoints layer. Thosepointobjects determine the placementofthe symbol and how the line will be
broken.
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NOTE Current settings of DIMSCALEare capable of controlling the terminal size ofbreak line flexibly.

6.7. Create Wipeouts

Wipeouts are unique entities thatcan help youhideareas of your drawing. They display with the cumrent

background color, so thedetails behind the wipeout do not display or print.

Wipeouts are similar to other entities — you can copy, mirror, array, erase, rotate, and scale them, and
they can be used in bothmodelspace and paperspace.

If you want to print the wipeoutentities located in a drawing, you must print to a raster-capable printet
Note that in some cases you may have unexpected results when printing drawings that contain wipeout

entities, forexample, if printing on colored paper.
Drawing wipeouts using polygons and polylines

Wipeouts are created using existing poly gons, closed zero-width polylines made up of only line segments,
or new polylines thatyoudraw while using the WIPEOUT command.

To draw a wipeout

Choose Draw >Wipeout from the mainmenu.
Specify thestart point.

Specify the endpoint of each segment.

A W N B

After specifying the last endpoint, press Enter.

ovYD O
J_ O

VO

U

%

Drawing without wipeout Drawing with wipeout

To create a wipeout using an existing polygonorpolyline

1. ChooseDraw >Wipeoutfromthe mainmenu.
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2. ChooseP (Polyline).

3. Selecttheclosed polylineto usefor the wipeout.

4. Chooseoneofthefollowing:
Yes — Creates the wipeoutand deletes the polyline used to create the wipeout.
No — Creates the wipeout andkeeps the polyline used to create the wipeout.

Turning wipeout frames on or off

Each wipeout has a frame along its boundary. Wipeout frames can be turned onor off for any drawing.
When wipeout frames are on, you can select and modify wipeouts. You may want to turn off wipeout

frames when it's time to print.

To turn wipeout frames on or off

1. ChooseDraw>Wipeoutfromthe mainmenu.
ChooseF (Frames).
Choose On or Off.

oOvYD T
Ko O

Wipeout frames turned on Wipeout frames turned off
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7. Modify Objects

7.1. Select Objects

You can create a selectionset that consists of one or more objects before youmodify them.
Use any ofthe following methods to create a selection set:
e Chooseacommand ortoolfirst,and thenselect objects.

e Selectobjects first, and then choosea command ortool (most objects).

e Select objects by pointing, and then use grips to modify them.

7.1.1. Select Objects Individually

You can selectone or more objects under the prompt of Select objects onthe command line. The selected
highlights on the screenand could be removed fromthe selectionset.

Select objects with pickbox
You can select objects using amouse or another pointing device. The mouse or other pointing device i
represented of'square pickboxon the drawing area. When selecting an object, the cursor s quare pickbox

should be in the position of an object but not inside it. The size of pickbox can be changed on the

Selection tab of Options dialog box.
Remove Selection from Objects

If an objectis no longerneeded in a selectionset, youcan deselect it to remove it from the selection set.

To remove an object fromthe selection set: Press Shift, and thenselect the object again.

NOTE Pressing Shift while selecting objects using a crossing window removes all objects from the
specified selection set.

To remove all objects fromthe selectionset

1. Press Escape.
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Prevent Objectsfrom Being Selected

You can preventobjects frombeing selected by locking the layer. Becauselocking layer means that you
can do any operations except forediting objects onthis layer. You can set the locked layer as the cumrent

layerand add objects as wellas using requiring command (such as LIST) and Objects Snap.

You can control whether you select objects first or type a command first, whether the selected objects
are highlighted, how to definethe selectionarea, how to create a selectionset.

Select Objects First

You can select objects first and then choose how to modify them. As you select each object, it is
highlighted with small squares called grips, which appear at strategic points onthe object.

The locations of the grips depend on the type of object selected. For example, grips appear at the
endpoints and midpoint of a line, at the quadrant points and the center pointof a circle, and at the

endpoints, midpoint, and center ofan arc.

1D O

Examples of grip locations.

Afteryou select one ormore objects, youcan choose an object modification command, such as Copy or
Move, fromthe Modify menu ortoolbar. You can alsoclick the right mousebutton to display a shortcut
menu containing the object modification commands appropriate for the selected objects, and then choose

the command fromthe menu.

Selecta Command First

After typing a command, the cursor becomes a pickboxand prompts you to select objects. There are
severalmethods for selecting objects:
e Select objects usinga mouse or another pointing device.
e Click on the drawing area and drags the cursor to define a square selection area.
e Entering interrogation? displays all selection methods, fromwhich, you canspecify the desired
one.
e Usemultiple methodstogether. Forexample, to select most of the objects on the drawing, you

can select all objects and then remove the undesired ones.

When you choose an object-modification tool or command, the programprompts you to select objects.
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Typing ? and pressing ENTER, you can choosea selection method. You can select individual objects or

use othertechniques suchas selection windows toselect multiple objects.

When youselect objects, you add themto the selection set. Afteryou selectat least one object, you can
remove objects fromthe selection set. To finish adding objects to the selection set, press Enter Most

object-modification commands then acton theentire selectionset.

Control the highlight of selected objects

You can specify whetherto display selected objects highlighted, which makes the selection seteasier to
see. By default, the highlighting feature is turned on.

Setting system variable HIGHLIGHT O turns off the highlighting feature, which can improve the
computer's performance. The operation does not affect grips.

Objects selection methods

When youchoosea command thatrequires youto select objects (whenyou're deleting or changing object
properties, for example), you can use any of the following selection methods by choosing them at the
command line prompt or entering themin the command bar:

e  Window Selects objects contained entirely within a rectangular selection window.

e Last Selects the lastselected object.

e CrossingSelects all objects contained within or crossing the boundary of'a rectangular selection

window.

e BOXSelects all objects inside or crossing a rectangle defined by two points.

e ALL Selects allobjects in the currentdrawing.

e Fence Selects all objects crossing a selectionbox.

e  WPolygon Selects all objects insidea defined polygon.

e CPolygon Selects all objects within or crossinga polygon defined by specifying points.

e  Group Sclects all objects in the specified group.

e Add Adds one ormore objects to theselection set.

e Remove Removes one ormore objects fromthe selectionset.

e  Multiple Selects multiple objects and highlights them.

e Previous Selects theprevious selectionset.

e Auto Switches to the "Auto" mode. Pointing to an objectmeans selecting the object.

e SlIngle You can only select anobject for each time.

Cycle Select

When youwantto select something behind other objects, Cycle Selectcan help you easily pick whatever
you want. Click “Cycle Select” button on the status bar or hold <Shift+Space>to turn on the Cycle Select
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mode, and then click the object you want to select. A fter that, you will see the currently selected object
being highlighted. Ifit’s not the one you want, just keep clicking your mouse, then it will switch among

overlapped objects until you find the correct one and press Enter or Spaceto confirm.

7.1.2. Select Multiple Objects

You can select multiple objects at one time using rectangular area or fence.

Specify a Rectangular Selection Area

You can select all objects inside the rectangular selection area. When specifying the first corner, there
are two methods to define a rectangular selection window:

e Drags the cursor fromleft to right to create an enclosed window selection. The objects entirely
contained in the rectangular selection area are selected only.

e Drags the cursor from right to left to create a crossing selection. The objects contained or
passing through the rectangular selection area are selected.

The selected objects must be entirely contained in the window selection area when you use Window
Selection. However, if the non-continuous (dash) linetypeis only partially visible in the viewportand all

of'the visible vectors ofthe linetype are inside ofthe selection window, the entire objectis selected.

To create a Window

1. Clicktoselecta pointinthedrawing.
2. Clicktotherightofthefirstpointtoselecta second pointinthe drawing.
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Window by selecting the first (A)and second (B) points. Resulting selection

To create a Crossing Window

1. Clicktoselecta pointinthedrawing.

2. Clicktotheleftofthefirstpointtoselecta secondpointinthedrawing.
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Crossing Window by selecting the first (A) and second (B) points

Resulting selection

In addition to a rectangular window, you can define a selection window using other shapes such as a

polygon, circle, or fence (a multi-segmented line that selects objects it crosses).

Specify an Irregularly Shaped Selection Area

You can select objects with an irregularly shaped area defined by thespecified points. Under the pronpt

of SELECT command, youcan select objects entirely enclosed by the selection areawith the W Polygon,

or the objects enclosed or crossed by the selection area with the CPolygon.

result

window polygon

To select objects using W Poly gon

2 W N P

Activate an object modification command.
Onthecommand line, type WP (WPolygon).
Specify the vertices of the polygon.

To completethe selection polygon, press Enter.
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Window Polygon by specifying the vertices ofthe polygon (A, B, and C) Resulting selection

Specify a Selection Fence

It could be much easier to select objects in a complex drawing by using a selection fence. A selection
fence appears like a polyline and chooses only the objects it passes through.

To select objectsusing Fence

Activate an object modification command.
Onthecommand line, typeF (Fence).

Specify the endpoints of the Fence segments.
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To completethe Fence, press Enter.

B
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WSINROW, SINES.

Fence by specifying the endpoints ofthe fence segments (A, B, and C) Resulting selection

Use Other Selection Options

Typing SELECT and entering? displays all selection options, fromwhich, you can choose a proper one.

Remove Selection fromMultiple Objects

Under the prompt of Select objects, you can type R and choose a selection to remove objects from the

selection set. You also canenter A to add objects to the selection set.
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Holding down SHIFT and selecting objects again, the selected objects would be removed from the

selection set.

7.1.3. Quick Selection

You can use QSELECT to create a selection set includable or exclusive ofthe objects which are accord
with the filtering criterion. The selection set created by the QSELECT command can be applied to the

entire drawing and replaces orappends to the currentselection set.

You can enter QSELECT on the command line or click Quick Select button fromthe Properties palette
to open Quick Select dialog box. With the specified filtering condition, you can quickly define the

selection set.

7.1.4. Group Objects

A group is a saved set of objects which you can choose and modify together or separately as needed.
Groups provide aneasy way to edit the drawing units as a unit. You can add or remove objects to or from

the groups as needed.

The objects within a group can be edited as a unit, which resembles blocks. However, the groups are
saved from session to session. And you can easily edit individual objects in groups, but in blocks, you

have to explode blocks before youedit them. Groups cannotbe shared with other drawings.
Create Groups

Entering GROUP command opens the Group dialog box, from which, you can give a name and
description to createa group. If you copy a group, the default name is * Ax, and it is considered unnamed.
When you select Display Unnamed Groups, the list displays all the unnamed groups.

When youselectan object froma group, the other objects ofthis group are also selected atthe same tine.
The objects canbe members of more than one group, and the group canbe nested in another group. You

can restore anested group to the original group configuration by ungrouping it.

The named groups are not available when you insert a drawing as an external reference or a block

However, it is available if yourband and thenexplode theexternal reference orexplode the block.

A group containing too many objects can degradethe performance ofthe system.

To create a group

1. Onthecommand line, type GROUP.
2. Under Create New Group, enter the name and description of the group.
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3. ClickSelectableifyouwantall entities in the groupto beselected when youselect
oneentity of the group in the drawing.

4. ClickSelect Entities and Create Group.
Selectthe objects forthe group, and then press Enter.

6. IntheGroupdialogbox, click OK.

Select Objects in Groups

You can type a group name to select a group at the prompt of Select entities. If the system variable
PICKSTYLE is setto 1 or 3, you can selectany objects ofthe group.
When you select an object that is a member of more than one groups, all the objects from that groups

containing theselected objectare selected.

Edit Groups

You can add orremove group members and rename groups in the Group dialogbox. You can also dothe

operationsuchas copy, mirror and arrangeas wellas giving a description.

You can remove members of a group fromselecting objects on the drawing by clicking the Renove
entities from Group button. Ifa group memberis included in a deleted block, the object is removed from
the drawing and also from the group. The group maintains defined even all the group members are

removed.

To modify a group and its objects

Onthecommand line, type GROUP.

Selectthe group you want to modify.

Under Modify Selected Group, do one or more of the following:
Enter a new name, and then clickRename Group.

Enter a new description, andthen click Change Group Description.

Select whether you wantthe groupto beselectablein the drawing.

N o o AN

ClickAdd Entities to Group, select the objects to add to the group, and then press

Enter.

8. Click Remove Entities from Group, select the objects to remove from the group,
andthen press Enter.

9. IntheGroupdialogbox, click OK.

You can delete group definition by clicking Un-group entities button. The group is also removed from

the drawing; however, the group members remain in the drawing.

To ungroup objects
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Onthecommand line, type GROUP.

Selectthegroup to delete.

Under Modify Selected Group, click Un-group Entities.
Click OK.
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Exploding a group deletes it from a drawing; however, objects that were part ofthe group remain in the

drawing.

The group's member order can be changed (the order in which the objects were selected). Thereare two
ways to reorder group members.
e Change the serialnumber ofindividual members orarranges of group members.
e Reverse theranking ofallmembers. The number ofthe first object in each group starts from0
ratherthan 1.

To change the order ofobjects in a group

Onthecommand line, type group.
Under Modify Selected Group, click Reorder Entities.

Inthe Reorder GroupedEntities dialog box, selectthe group youwant to reorder.

2 W N B

To see the order of objects in the group, click Highlight. Follow the prompts that

displayto viewthe objects one by one.
5. Toreversetheorder of all objectsin the group, clickReverse Order.

To change the order of specific objects orarange of objects:

In Remove from Position, enter the current position of the object.
In Placeto Position, enter the new position of the object.
In Number of Objects, enter the number of objects or range of objects to reorder.
For example, if youare changing the order of onlyone object, enter 1.
4. ClickReorder.
NOTE The objects ina group arenumbered 0, 1, 2, 3,and soon.
5. ClickOK,andthenclickOK again.

7.2. Modify Objects

7.2.1. Remove Objects

Removes objectsusing one ofthe following methods:
e Delete objects with ERASE command.
e Cuttheselectedobjects to the clipboard.
e Press DELETE to remove the selected objects.
e  Youcanuse ERASEcommand todelete objects, whatever themethods you use to select objects.
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e Torestore the deleted objects, use UNDO command.
e OOPS, the command can restore objects deleted with the ERASE, BLOCK or WBLOCK
command.

e Todelete mark ofplus sign (pointmark), perform REDRAW command to refresh thescreen.
e To delete unused named objects, such as block definition, dimension style, layer, linetype and
text style, perform PURGE command.

7.2.2. CopyObijects

You can copy oneor more entities, making one copy or multiple copies within the current drawing. You
can also copy entities between drawings.

You can duplicate objects within the current drawing. The default method s to create a selection setand

then specify a base point, and a displacement point, for the copy.

While specifying two points, you can enter two coordinates to copy objects with the relative distance.
The location of copies is determined by the relative coordinate. You donot haveto enter coordinate with

the @ as the relative coordinateis assumed.

To copy objects at the specified distance, you can specify the distance directly when the Ortho Mode or
Polar Tracking is on.

Create only one copy ofobject one time

Choose Modify > Copy from the main menu.
Selectthe objects, and then press Enter.
Onthecommand line, type O (mOde).
Onthecommandline, typeS (Single).
Specify the base point.
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Specify the displacement point.
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Object to copy (A), base point (B), and displacementpoint (C) Result

You can copy objects more than one time until you press ENTER to exit COPY operation.

Create multiple copies forselected objectone time
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Choose Modify > Copy from the mainmenu.
Selectthe objects, and then press Enter.
Onthecommand line, type O (mOde).

On thecommand line, type M (Multiple).
Specify the base point.

Specify the displacement point of the first copy.
Specify the displacement point of the next copy.

Continue specifying displacement points to place additional copies.

© 0 Ny kWM R

To complete the command, press Enter.

pe

Left: To make multiple copies of an object, select the object to copy (A), specify the base point (B), and then specify

the displacement points (C, D, and E)
Right: Result

7.2.3. MirrorObjects

You can specify a baseline to create a mirror image using MIRROR command. The mirror image is

symmetrical with the original one. So if you want to create a symmetrical object, you only need to draw

a halfone, then create a fullone using MIRROR command.

When creating mirror objects using MIRROR command, you should specify a mirror line around which

the mirror object is created. In the 3D space, this mirror line must be perpendicular to the XY plane in

which the mirror line is included. The mirror line can be determined by specifying two points, while you

creating mirror objects, you can optionally choose to remove or retain the source entity as youneed once

the mirror objects are created. Like the picture is shown below. Additionally, you should notice that

mirror is only effectiveto suchplans that parallel to XY plan of current UCS.
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rmorror
line
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ohject selected

with window

mirror line defined
with two points
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System variable MIRRTEXT affects texts created with MIRROR command. When MIRRTEXT i on,
the copy oftext object is displayed in mirroring way as otherobjects do. When MIRRTEXT is off, the

direction oftext objects remains unchanged. Displaying as follows:

_{w\temt text i TxodF TN

2agee eagee S58ES
hefore MIRROR after MIRROR after MIRROR
( MIRRTEXT=0) ( MIRRTEXT=1)

By default, the MIRRTEXT is on. It affects text objects created with TEXT, ATTDEF, METEXT
command as well as attribute definition and variable attribute. Text, as well as constant attributes that are

included in an insert block, are mirrored together with the block while mirroring.

To mirror objects

Choose Modify >Mirror from the main menu.
Selectthe object, and then press Enter.
Specify thefirst point of the mirrorline.
Specify the second point of the mirror line.

u A W N -

Onthecommand line,ifyou want to retainthe original objects, type N; if you want
to delete the original objects, typeY.

A—l B~y
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Left: To mirror an object, select it (A), and then specify the first point (B) and second point (C) of the mirror line

Right: Result

Mirror in 3D

You can create a mirror image of selected objects in three-dimensional space. You mirror the objects
about a mirror plane that you define by either specifying three points; selecting an existing two-
dimensional planar object; aligning the plane parallel with the xy, yz, or xz plane ofthe current UCS; or

aligning the plane with the current view. You can delete orretain the original objects.

To mirror an object about a three-dimensional plane

1. ChooseModify>3D Operation >3D Mirrorfromthe main menu.

2. Selecttheobjects,and then press Enter.
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At command line prompt, choose 3points, or press Enter to select the default.
Specify thefirst point on the mirror plane.

Specify thesecond and third points on the plane.

At command line prompt, choose one of the following:

Yes, Delete the original objects.

© N v kW

No, Retain the original objects.

(1

P

Left: Select the object to mirror (A), and then specify the first point(B), the second point (C), and third point (D)
defining the mirror plane

Right: The resulting mirroredobject

7.2.4. Offset an Object

You can use the offset feature to copy selected objects and align themoffset to the original objects at a
specified distance. You can make offset objects using arcs, circles, ellipses, elliptical arcs, lines, two-
dimensional polylines, rays, and infinite lines.

Making offset copies of curved objects creates larger or smaller curves, depending on which side of the
original object you place the copy. For example, placing an offset copy of a circle outside the circle
creates a larger concentric circle; positioning the copy insidethe circle creates a smaller concentric circle.
You can performTRIM or EXTEND command while the OFFSET command is active. The result is as

follows:

DRI

~

offset trim and extend the offset lines result

If the objects to offset are 2D polyline orspline, the systemtrims themautomatically when the specified
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distance is largerthan can otherwise be accommodated. Displayingas follows:

offset automatic trim

To make an offset copy by specifying thedistance

Choose Modify > Offset from the main menu.

Specify the distance by selecting two points or byentering a distance.
Selectthe object to offset.

Specify on whichside of the object to place the parallel copy.
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Selectanother object to offset, or press Enter to complete the command.

To make a parallel copy, specify the distance between copies by entering a distance or selecting two points (Aand

B), select the object to copy (C), and specify on which sideto placethe copy (D)

To make an offset copy passing through a point

Choose Modify > Offset from the main menu.
Onthecommand line, typeT(Through).

Selectthe objectto offset.

Specify the pointfor the objectto pass through.

Repeatsteps 3 and 4, or press Enter to complete the command.

=

To make a parallel copy passing through a point, select the object to copy (A) and then specify the through point (B)

v A W N -

+

7.2.5. CreateanArrayof Objects

You can create copies of objects that array in the rectangular or polar pattern.
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Forrectangular arrays, you can specify the number ofrows and columns as well as the interval; for polar

arrays, youcanspecify thenumber of copies ofthe objects and determine whether the copies are rotated.

distance hetween
columnsI

e A B Sy N
/\ /\ /\ /\ "giesttvaverjg?lrws

ohject selected result

Create Rectangular Arrays

You should specify the number of rows and columns, offset distance and angle before you create

rectangular arrays.

To create a rectangular array

1. Choose Modify >Array fromthe main menu.

2. IntheArraydialogbox, click Rectangular Array.

3. ClicktheSelect Objects button, and then select objects to array in your drawing.

4. Inthe Array dialog box, specify the row and column offset distance and angle of
offset.

5. ClickOK.

c.
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To create a rectangular array, selectthe objectto copy (A), type the number of rows and columns, and then specify

the distance between each row (B) and column (C)

Create Polar Arrays

You can specify a center or basepoint to copy theselected objects to create a polararray. The polar amay
is drawn clockwise or counterclockwise depending on whether you type a positive or negative value.
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The radius is determined by the distance between the specified center pointand a reference or base point

onthe last selected object.

To create a polar array

ua A W N -

Choose Modify > Array from the main menu.
IntheArraytab, click Polar Array.
Clickthe Select Objects button, and then select objects to array in your drawing.

IntheArray dialog box, choose Method and values youdesired.

e
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To create a polar array, select the object to copy (A), specify the center pointofthe array (B), and then specify the

number of items to the array, the angle the array is to fill, and whether to rotate the items

Array in 3D

The 3DARRY command is designed to create 3D arrays in the 3D space. The arrays include both

rectangular and polar array. Besides specifying the number of rows (X direction) and columns (Y

direction), you haveto give thenumber oflayer (Z direction).

To create a three-dimensional rectangular array

0K N LR WNE

Choose Modify >3D Operation >3D Arrayfrom the main menu.
Selectthe objects, and then press Enter.

At command line prompt, choose Rectangular.

Type the number of rowsinthearray.

Type the number of columns.

Type the number of levels.

Specify the vertical distance between the rows.

Specify the horizontal distance between the columns.

Specify the depth between the levels.
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To create a three-dimensional rectangular array, select the object to copy (A), type the number of rows, columns,

and levels, and then specify the distance between each row (B), column (C), and level (D)

To create a three-dimensional polar array

v A W N -

6.

Choose Modify >3D Operation >3D Arrayfrom the main menu.

Selectthe objects, and then press Enter.

At command line prompt, choose Polar.

Type the number of copies to make, including the original selectionset.

Specify theanglethearrayis tofill, from 0 to 360 degrees. The default setting for
the angleis 360 degrees. Positive values create the arrayin a counterclockwise
direction; negative values create thearray in a clockwise direction.

At command line prompt, choose one of the fol lowing:

Yes, Rotate objects as they arearrayed.

No, Do notrotateto retaintheoriginal orientation of eachcopy asitisarrayed.

7.
8.

Specify the center point of the array.

Specify a second pointalong the central axis of thearray.
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To create a three dimensional polar array, selectthe objectto copy (A), type the number of items to array, specify
the angle the arrayis to fill (B), and then specify the centerpoint of the array (C)and a second point along the

central axisofthe array (D)

Limit the Size of Arrays

If there are a large number ofrows and columns fora rectangular array, the systemtakes a long time to
create the copies. By default, the number of array elements generates by one command is not over
100,000. The value is stored in the system variable MaxArray. It ranges from 100 to 10000000. If you

want to change the valueof MaxArray, youmust type MaxArray with the capitalization shown.

7.2.6. Move Objects

You can move objects to anew place without changing the objects. You can type a coordinate value for

the new position in the Properties palette.

The following image shows how to movean object. PerformMOVE command and then select an object
(1) to move; specify a base point (2) and Displacement point (3). The object is moved frompoint 2 to
the point 3.
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In addition to specifying a base pointor displacement point onthe drawing, you canalso type coordinate

value on the command line. The Vector option is alsoused to define a new position.

To move entities

1. Choose Modify >Move fromthe main menu.
2. Selecttheobjects, and then press Enter.

3. Specifythebase point.

4. Specifythedisplacement point.

A C: -
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To move an object, selectit (A), and then specify the base point (B) and the displacement point (C)

You can also move objects using grips. To move an objectthrough draggingits grips, selectthe object to
getits grips highlighted, and then click the desired grip and drag it to a new position. The grip you select
depends on the type of object you're moving. For example, to move a line object, select the midpoint
grip. To move a curved object, suchas an arc, circle, orellipse, select the center point grip. Not all objects

can be moved using grips.

To move an object using grips

Selectthe object.
Clicka griptoselectit.
Dragtheobjectto whereyou wantto relocateit.

> W N PR

Clicktorelease.

When all endpoints of selected objects are within a selection window, the STRETCH command is
equivalentto the MOVE command. The Ortho or Polar Tracking can help youmove objects along to the

exact direction.
= 4 [
= H =
3 s |
ohjects selected with  ohjects dragged with result
crossing selection Ortho mode on

Fromthe pictureabove, the Dooris contained entirely in the selection window, so the door can be moved

to the specified location. And the wall lines are only partially within the selection area, as a resul, the
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doormoves with the wall.

You can specify thedistance the objects to move while the Ortho or Polar Trackingmode is on.

7.2.7. RotateObjects

You can rotate the selected objects around a specified point.
You can specify the rotated angle by specifying a pointon the drawing or entering the angle value directly.

The direction thatobjects rotate depends on the value you enteris positive or negative. Therotated plane
and direction of zero angles is determined by the azimuth of UCS.

Rotate an Object by a Specified Angle

You can rotate objects by specifying a base point or an angle.

To rotate objects

Choose Modify >Rotate from the mainmenu.
Selectthe objects, and then press Enter.
Specify the base point.

A W N P

Specify therotation angle.

A
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To rotate an object, select the object to rotate (A), and then specify base point(B) and the rotation angle (C)

Rotate an Objectto an Absolute Angle

You can also rotate objects by specifying an absolute angle.

To rotate a selectionset in referenceto an Absolute Angle

Choose Modify >Rotate from the main menu.
Selectthe objects, and then press Enter.
Specify the base point.

On thecommand line, type R (Reference).

u A W N -

Specify thereferenceangle.
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6. Specifythenewangle.
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To rotate an entity in reference to a base angle, selectthe entity (A), specify base point (B), select the reference
angle and pick point (B) again (or type the @ symbol), specify the second point (C), and then specify the point

representing the new angle (D)

Rotate an Objectin 3D

With the ROTATE command, you can rotate 2D objects. The rotation direction is determined by the
current UCS. The ROTATE3D command is used torotate objects in the 3D space.

With the use of ROTATE3D, you can define the rotation axis by specifying two points; X, Y, Z axis; or
the Z direction ofthe currentview. The 3D objects canbe rotated with either the ROTATE command or
ROTATE3D command.

To rotate an objectaboutan axis in three dimensions

1. Choose Modify>3D Operation >3D Rotate.
Selectthe objects to rotate, andthen press Enter.
Choose one from the following options: Object, Last, View, X-axis, Y-axis, Z-axis,
2points.

4. Specifytherotation angle.

A
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Select the objects to rotate (A), specify the endpoints of the axis of rotation (B and C), and then specify the rotation

angle (D)
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7.2.8. Align Objects

You can align objects with another through move orrotation. The following picture shows how to align

the piping using Align command.

ohject selected with source and result with the scale
window selection destination points option used

Aligninginthree dimensions

You can align selected objects with other objects in three-dimensional space. You select the objects you

want to align and specify one, two orthree pairs of points to align the selected objects.

To align an object with another

Choose Modify >3D Operation > Align from the main menu.
Selectthe objects, and then press Enter.

1

2

3. Specifythefirstsource point.

4. Specifythefirstdestination point.
5

Specify additional source and destination points if desired (up to three pairs).

Select the objects to align, and then specify the first source point (A), the first de stination point (B), the second

destination point (C), and the second destination point (D)
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You can specify up to three pairs of source/destination points.

7.2.9. Scale Objects

You can use SCALE command tozoomthe selected objects. You can type a scale factor orspecify a base
point and distance to zoomobjects. A scale factorthat is greaterthan 1 enlarges the object,and a scale

factorthat is smallerthan 1 shrinks theobject.

ohject selected ohject scaled by  result
factorof 0.5

You can also scale objects by comparing thebasic scale andnew scale. The objects become larger if the

new scale is large than thebasic scale.

The dimension will be scaled along with the object to scale.

To scale aselectionsetby a scale factor

Choose Modify >Scale from the main menu.
Selectthe objects, and then press Enter.

Specify the base point.

> W N PR

Specify thescalefactor.
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To scale an object by a scalefactor,select the object (A), and then specify the base point(B) and the scale factor

You can also scale some objects using grips. To scale an object, you select the object and then click a
grip. You then changethe size ofthe object by moving the grip. The grip you selectdepends on the type

of object you're modifying. Forexample, to scale a circle, select a quadrant point grip.

To scale an object using grips

1. Selecttheobject.
2. Clickagriptoselectit.
3. Dragthegrip.
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4. Clicktorelease.
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To scale usinggrips, select the object (A), click a grip (B), and scale the objectby dragging the grip to its new

location (C)

7.2.10. Lengthen Objects

You can change the length of entities or the included angle ofarcs. The results are similar to extending

and trimming.
This command does not affectthe closed entities.

Use any ofthe following methods to changethe length ofan entity:
e Dynamically drag the endpointorangle.
e Specify an incremental length orangle measured froman endpoint.
e Specify thenewlengthas a percentageofthe totallengthorangle.
e Specify anewlength orincluded an angle.

e Youcanchangethe lengthofarcs, lines, openpolylines, ellipse arc and openspline.

To change the lengthofan object by dragging

Choose Modify > Lengthen fromthe mainmenu.
Onthecommand line, type DY (DYnamic).
Selectthe object you wantto change.

2 W N P

Specify the new endpointorincludedan angle.

L
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Select the object (A), and then select the new endpoint (B)
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7.2.11. Stretch Objects

You can change the size of objects by stretching them. When you stretch objects, you must select the
objects using eithera crossing window ora crossing polygon. You thenspecify a displacement distance
or select a base point and a displacement point. Objects that cross the window or polygon boundary are

stretched; those completely within the crossing window or crossing polygon are simply moved.

STRETCH stretches arcs, elliptical arcs, lines, polyline segments, 2D solids, rays, traces, and splines that

cross theselection window.

STRETCH moves only endpoints within the selection window, leaving those outside unchanged. The
polyline is treated as the composition of line straight and arc when being stretched. STRETCH does not
affect 3D solids, polyline width, tangent or curve-fitting information.

When stretching objects, you have to specify a base point and displacement point. You should use
crossing selectionto select the desired objects. Withusing grip edition, you canalso stretch objects.
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ohjects selected with  points specified for stretch result
crossing selection

To stretch an object

1. ChooseModify >Stretch from the main menu.

2. Select the objects using either a crossing window or a crossing polygon, and then
press Enter.

3. Specifythebasepoint.

4. Specifythesecond point of displacement.
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To stretch objects, select them using a crossing window (A) or crossing polygon, and then specify the base point (B)
and displacement point (C)
To stretch an object using grips, you select it to display its grips and then select a grip to make it the

active grip. This becomes the base point. Then youmove theactive grip to anew location. The grip you
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select depends onthetype of objectyou're modifying. Forexample, to stretch one corner ofa rectangle,

select the corner point grip.

To stretch a line, select an endpoint grip. Not all objects can bestretched using grips.

To stretch an objectusing grips

Selectthe object.
Clicka grip to activateit.
Dragthegrip.

A W N P

Clickto release.

NI

To stretch an object using grips, select the object (A), select a grip (B), and drag the grip to its new location (C)

7.2.12. Trim or Extend Objects

You can connect edges of objects through trimming or extending.

When trimming or extending objects, you haveto specify cutting edges orboundary to extend, then you
can select objects to cut or extend. Pressing ENTER at the prompt of selecting entities, all entities are
the possible boundaries, which call hidden selection.

If you want to selectblocks as cutting edges, youcan only usethe single selection, Crossing, Fence, and

Select Alloptions.
Trim Objects

You can clip, or trim, objects sotheyendat one ormore implied cutting edges defined by other objects.
You can also trim objects to the point at which they would intersect an implied cutting edge. When
trimming objects, you first select the cutting edges and then specify the objects to trim, selecting them
eitherone at a time orusing the fenceselection method.

You can trim arcs, circles, lines, unclosed polylines, and rays. In which, arcs, circles, lines, polylines,
rays, infinite lines, and viewports ona Layout tab canact as cutting edges.
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select all ohjectsto trim selected result

To trim an object

1. ChooseModify >Trimfromthe mainmenu.
2. Selectoneor morecutting edges, andthen press Enter.
3. Selecttheobjecttotrim.
4. Selectanother objecttotrim, or press Enter to complete the command.
A+
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To trim objects, select the cutting edge (A), and then selectthe objects to trim (B)

Holding down SHIFT while selecting objects, the system extends the object to the nearest boundary

instead of trimming selectingan object.

In this example, you clean up the intersection of two walls smoothly by trimming.
Y PR l/3

cutting edges ohjectto trim result
selected with a selected
crossing selection

Using variable selection methods while trimming several objects can help you select edges or objects

more easily.

In the following example, the cuttingedges are selected using crossing selection.

| | % #| |

edges selected with  ohjectsto trim selected  result
crossing selection

To trim several objects using the fence selection method
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Choose Modify > Trim from the main menu.
Selectone or more cutting edges, and then press Enter.
Onthecommand line, typeF (Fence).

1

2

3

4. Specifythefirst point of thefence.
5. Specify thesecond point of the fence.
6

Specify the nextfence point, or press Enter to complete the command.

A
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Select the boundary edge (A), and then specify the first point (B) and second point (C) of the fence

You can trim objects to the nearest point of other objects. Selecting objects and clicking objects to trim
the system specifies the nearest objects as the cutting edges. The following picture shows that the

crossing boundary is smooth after trimming.

E0¢

cutting edges selected  objectsto trim result
with crossing selection  selected

Extend Objects

You can extend objects so that they end at a boundary defined by other objects. You can also extend
objects to the point at which they would intersect an implied boundary edge. When extending objects,
you first select the boundary edges and then specify theobjects to extend by way ofselecting themone
by one orusing the fence selection method.

You can extend arcs, lines, two-dimensional polylines, and rays. Arcs, circles, ellipses, lines, splines,

polylines, rays, infinite lines, and viewports ona Layout tab can actas boundary edges.

In this example, you extend the lines precisely to a circle, which is the boundary edge.
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houndary selected objectsto extend selected result

To extend an object

Choose Modify > Extend from the main menu.
Selectoneor more objects as boundaryedges, and then press Enter.

Selectthe object to extend.
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Selectanother object to extend, or press Enter to complete the command.
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To extend objects, select the boundary edge (A), and then select the objects to extend (B)

To extend an object to an implied boundary

Choose Modify > Extend from the main menu.

Select one or more boundary edges, and then press Enter.
Onthecommandline, type E (Edge).

Onthecommand line, type E (Extend).

Selectthe object to extend.

O U b W N -

Selectanother object to extend, or press Enter to complete the command.
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Select the boundary edge (A), and then select the objects to extend (B)

To extend several objects using the fenceselection method

191




ZW CAD User Guide

Choose Modify > Extend from the main menu.

Select one or more boundary edges, and then press Enter.
Onthecommand line, typeF (Fence).

Specify thefirst point of the fence.

Specify the second point of the fence.

o U b~ W N

Specify the nextfence point, or press Enter to complete the command.
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Select the boundary edge (A), and then specify the first point (B) and second point (C) of the fence

TRIM can also be usedto extend objects. At the prompts of selecting entities, holding down SHIFT and
selecting objects to extend. As aresult, the objects are extending instead of trimming.

Trim and Extend Wide Polylines

The systemprocesses the center line if the object is 2D wide polyline. If the polyline is a pyramid, the

width of cutting edge keeps unchanged after trimming.

When you extend a wide polyline, its centerline intersects the boundary edge. Because the end of the
polyline is always cut at a 90-degree angle, part of the polyline may extend past the boundary edge. A
tapered polyline continues to taper until it intersects the boundary edge. Ifthis would result in a negative
polyline width, the ending width changes to 0.

A—l B.
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A tapered polyline (A) continues to taper until it intersects the boundary edge (B)

The ends of wide polylines are always square. Trimming a wide polyline at an angle leads to portions of
the end to extend beyond the cutting edge. Trimming a spline-fit polyline deletes curve-fit information

and converts spline-fit segments to ordinary polyline segments.
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Trim or Extendin 3D

You can trim or extend objects eventheobjects are in the different planes in 3D space.
The systemvariable PROJMODE and EDGEMODE control the following project models:
e XY plane ofthe Current UCS.
e  Current view plane.

e 3D realty space (notprojection).

Attentively, when you trimor extend objects 3D space, the objects to cut orextend must be intersected
with the boundary ofthe 3D boundary. The objects to trimor extend may not conclude exactly ifthey do

notintersect with each other when you work at the XY plane ofthe current UCS.

7.2.13. Create Breaks

You can break arcs, circles, ellipses, lines, polylines, rays, and infinite lines. When breaking entities, you
must specify two points forthe break. By default, the point youuse to selectthe entity becomes the fist
breakpoint; however, you can use the First breakpoint option to select a breakpoint different from the
one that selects the entity.

L M Ak

o
first hreak point second hreak point result

To break an object

1. Chooseto Modify >Break fromthe mainmenu.
2. Selecttheobject.
3. Specifythesecond breakpoint.

7 >

Select the object (A), and then specify the second break point (B)

To select an objectand thenspecify the two break points

1. Chooseto Modify >Break fromthe mainmenu.
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Selectthe object.
On thecommand line, type F (First point).
Specify thefirst break point.

u A W N

Specify thesecond breakpoint.
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Select the object (A), and then specify the first (B) and second (C) breakpoints

TIP To break an object in two without removing a portion ofthe object, specify the same point for the
first and second break points by typing the atsign (@) and pressing enter instead of specifying thesecond

break point.

7.2.14. Create Chamfers

You can connect two nonparallel objects by extending or trimming them and then joining them with a
line to create a beveled edge. You can chamfer lines, polylines, rays, and infinite lines. When creating a
chamfer, you can specify how farto trim the objects back from their intersection (distance method), or
you can specify the length of the chamfer and the angle it forms along the first object (distance angle
method).

When chamfering a polyline, you can chamfer multiple segments between two selected polylne
segments, or youcan chamfer the entire polyline.

If two objects to chamfer on the same layer, the chamfer line lies on the layer as the object does; otherwise,
the chamfer line lies on the current layer which controls the properties ofthe line. The multiple options
can help you chamfer multiple objects at one time.

original ohjects chamfer distance chamfer distance
Zero nonzero

Chamferby Specifying Distances

The chamfer distance is the amount each entity is trimmed or extended to meet the chamfer line or to
intersectthe other. Ifboth chamfer distances are 0, chamfering trims or extend the two entities until they
intersectinstead of creating a chamfer line.
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The default setting forthe first distance is thelast one you havespecified, and thesecond distance is the

same as the first one. However, you canreset the desired chamfer distance.

To chamfer two objects using the distance-distance method

Choose Modify > Chamfer from the mainmenu.
On thecommand line, type D (Distance).
Specify thefirst chamfer distance.

Specify the second chamfer distance.

Selectthefirstobject to chamfer.
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Selectthesecond object to chamfer.
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Left: Select the first (A) and second (B) objects

Right: The chamferis drawn, based on the first(C) and second (D) chamfer distances

Trim and Extend Chamfered Objects
If the objects to chamfer are two intersecting lines, and you select the Trim option to chamfer objects,
the system automatically trims lines to the endpoint of the chamfered line. If the selected lines are not

intersecting with each other, the systemextends themto get intersectant.

If you select No Trim, the systemcreates chamfer directly andnot to trim.

Chamferby Specify Length and Angle

You can chamfer objects by specifyinga start pointand an angle.

To chamfer two objects using the distance-angle method

Choose Modify > Chamfer from the mainmenu.
Onthecommand line, type A (Angle).

Specify chamfer length on thefirstline.

Specify chamfer angle fromthefirstline.
Selectthefirst object to chamfer.

a U B WN B

Selectthe second object to chamfer.
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Left: Select the first (A) and second (B) objects
Right: The chamferis drawn, based on the distance (C) and the angle (D)

ChamferPolylines and Polyline Segments

You can create a chamfer line for two segments ofa polyline that are adjacent or separated by no nore
than onearc segment. As shown in the illustration, ifthey separated by an arc segment, thearc is deleted

3 P [ )

L : L
first polyline second polyline result-chamfer line
segment selected  segment selected replaces palyline arc

To chamferselected vertices in a polyline

1. ChooseModify >Chamfer fromthe mainmenu.
2. Selectthepolylinealongthe segment where you want to begin the chamfer.
3. Selectthepolylinealongthe segment where you wantto end the chamfer.

A

Select the polyline alongthe (A) and (B) segments

Chamferan Entire Polyline

You can use Polyline option to create chamfer lines for each intersection ofan entire polyline. To getthe
bestresults keeps the first and second chamfer distance equal.

To chamferall vertices in a polyline
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1. Choose Modify >Chamfer fromthe mainmenu.
2. Onthecommandline, typeP (Polyline).
3. Selectthepolyline.

Original polyline Result after chamfering

When chamfering an entire polyline, only accommodated chamfer distance can create a chamfer line. As
shown in the illustration, some segments are too short to create a chamfer line.

segments too short
to charmfer

LT
]—chamfer
segments

polyline selected result

7.2.15. CreateFillets

You can create a fillet using FILLET command. This command can apply to the objects such as arcs,
circles, ellipses, lines, polylines, rays, splines or construction lines as wellas 3D solids. A fillet is an arc
that connects two objects smoothly and has a specified radius. An inside corner is called a fillet; an

outsidecorneris called around.

To fillet two objects

Choose Modify >Fillet from the main menu.
Onthecommand line, typeR (Radius).
Specify thefilletradius.

Selectthefirst object.

Selectthesecond object.
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5

Select the first (A)and second (B) objects
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Using FILLET command can help you create an arc that is tangent to theselected objects easily. You can

also use Polyline optionto create fillets foreach cornerofa polyline.
When theobjects to fillet are on the same layer, the fillet arc is created on that layer; otherwise, the fillet

arc is created on the current layer that affects the properties of objects such as color and linetype. The

Multiple options can create fillets for more than onesetofobjects until you exit the command.

Set the Fillet Radius

You can specify the radius of a fillet arc connecting two objects. The latest value is always the cument
radius value. This settingis only available when youcreatea new fillet arc. When theradiusis setto 0,

the objects to fillet are trim orextend to get intersecting, but not create a fillet arc.

two lines before  two linesfilleted  two lines filleted
fillet with radius with zero radius

Trim and Extend Filleted Objects

While performing fillet, you can select Trimoption to decide whether the selected edges are extended to
the endpoints of fillet arcs. By default, all objects except circles, ellipses, closed polylines and splnes
are trimmed or extended when performing filleting.

When system variable TRIMMODE is set to 1, FILLET trims the intersecting lines to the endpoint of

the fillet arc. If the lines do not getintersecting, the systemextends or trims themto get intersecting.

two lines filleted with  twao lines filleted with
Trim ortion set MNo Trim option set

Specify the Location of the Fillet

When the objects to fillet are a line and an arc or a circle, there are several potential fillets and system
creates the fillet with the endpointofarc at the nearest the selected point. Thelocation of fillets depends

on the place ofthe objects you specify. As shown in the following picture:
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Select objects (Aand B)

FilletLine and Polyline Combinations

If the objects to fillet are a line and a polyline, the line orits extension mustbe intersecting with one of
the polyline segments. With the Trim option on, the filleted objects join with the filleted arc to foom a

new polyline.
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polyline selected line selected result

Filletan Entire Polyline

You can use Polyline option to createfillets foreach cornerofa polyline.

To fillet an entire polyline

1. Choose Modify >Filletfromthe main menu.
2. Onthecommandline, typeP (Polyline).
3. Selectthepolyline.
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Select the polyline (A)

Before creating fillets, you should ensure the distance between each vertex is long enough to

accommodate the fillet radius in orderto inserta fillet arc.

polyline line segments

long enough to fillet
polyline line segments
too short to fillet

polyline selected result
for filleting

The fillet arcs replace arc segments whenthe fillet radius is greater than the radius ofthe arc. As shown
in the illustration:

polyline arc segment

SL— fillet arc
polyline line
segment

palyline selected result-fillet arc replaces

for filleting arc segment

When the fillet radius is set to 0, no fillet arcs are inserted. [ftwo polyline segments are separated by one
arc segments, the systemdeletes this arc segment and extends the lines to intersect with each other.

To fillet selected vertices in a polyline

1. ChooseModify >Filletfromthe main menu.
2. Selectthepolylinealongthesegment whereyou wantto begin thefillet.

Selectthe polyline along the segment where you wantto end thefillet.

M

Select the polyline alongthe (A) and (B) segments
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Fillet Parallel Lines

You can fillet parallel lines, rays, and infinite lines. The first entity mustbe a line orray, the second entity
canbea line, ray, or infinite line. The diameter of the fillet arc is always equalto the distance between

the parallel entities. The currentfillet radius is ignored.

% %

- <%

Original entities Result after filleting

7.3. Modify Compound Objects

7.3.1. Disassociate Compound Objects

You can convert a complex entity, such as a block or polyline, from a single entity into its component
parts. Exploding a polyline, rectangle, donut, polygon, dimension, or leaderreduces it to a collection of
individual line and arc entities that you can then modify individually. Blocks are converted to the

individual entities, possibly including other, nested blocks thatcomposed the original entity.

With the following exceptions, exploding an entity usually hasno visible effect ona drawing:
e If the original polyline had a width, the width information is lost when you explode it. The
resulting lines and arcs follow the centerline ofthe original polyline. If you explode a donut, its
width becomes 0.
e If you explode a block containing attributes, the attributes are lost, but the original attribute
definitions are retained. The colors and linetypes of objects in exploded block references can be

modified individually.

Colors, linetypes, lineweights, and printstyles assigned BYBLOCK may be different after exploding an
entity because they will adopt the default color, linetype, lineweight, and print style until inserted into
anotherblock.

Explode Polylines

You can explode polylines into simple line segments and arc segments, which neglects the width of a
polyline. The exploded lines and arcs are placed along to the center line ofthe polyline. To betaken as a
polyline object, the donut would be changed into two arcs that forma circle (with width as 0) after
exploding.
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Explode Dimensions and Hatches

You can explode a dimension or a hatchinto individual objects (such as lines, texts, points and 2D s olids).
All associativity is lostafter exploding.

Explode Block References

You can explode a block reference into individual objects. Ifa block to be exploded contains attributes,
the attribute values are lost and leaving attribute definition. If you explodea block that contains polyline

objects, you haveto explode thepolyline separately.

To explode a block

1. ChooseModify >Explodefromthe mainmenu.
2. Selecttheblock.

3. Press Enter.
Explode External References

You can not explode external references or the dependent blocks as they are linked or attached to another

drawing.

7.3.2. Modify Polylines

You can modify any type oftwo dimensional or three-dimensional polyline. Objects such as rectangles,
polygons, and donuts, as well as three-dimensional objects suchas pyramids, cylinders, and s pheres, are
all editable polylines

You can edit a polyline by opening or closing it, by changing its overall width or the widths ofindividual
segments, and by converting a polyline with straight line segments into a flowing curve or an
approximation of a spline. In addition, you can use the Edit Polyline tool to edit individual vertices,
adding, removing, or moving vertices. You can also add new segments to an existing polyline, change

the linetypes ofa polyline, andreversethe direction or order ofthe vertices.

To modify a polyline, you first select the polyline and thenselecta polyline editing option. The available
options vary depending on whether the selected polyline is a two dimensional or three-dimensional object.
If the selected object is not a polyline, the Edit Polyline toolprovides the option ofturning it into one.
You can convertonly arcs and lines into polylines. If several arcs or lines are joined endpoint to endpoint,

they can allbe selected and turned into one polyline.

To convert an objectinto a polyline
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Choose Modify >Object > Polyline from the main menu.
Selectthe object.
Onthecommand line, typeY.

A W N P

On the command line, type another option, or press Enter to complete the
command.

Joined Polyline Segments

Ifthe ends ofa line orarc are connected or are close to each other, you canjoin themto an open polyline
by trimming or extending.

Modify Properties of Polylines

If the properties of several objects being joined into a polyline are different, such as colorand linetype,
the new polyline inherits the properties ofthe first object that youselected. You can also set propetties
ofthe newpolyline in the Properties palette.

Close

When you close a polyline, the program draws a straight polyline segment from the last vertex of the
polyline to the first vertex. The system considers the polyline open unless you close it using the Close

option.

To close an openpolyline

1. Choose Modify >Object>Polyline fromthe mainmenu.
2. Selectthepolyline.
3. Onthecommandline, type C(Close).

4. Onthecommandline, typeanother option, or press Enter to complete the command.
N B. %

Closingan open polyline adds a straight polyline segment between the first (A)and last (B) vertices
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Open

If the polylines to be edited is closed, you can convert it into an open one by using the OPEN option to
delete the latest drawn segments ofthe polyline.

Join

You can add anarc, line, or polyline object to an existing open polyline, forming one continuous polyline
object. To join an object to a polyline, that object must already share an endpoint with an end vertexof

the selected polyline.

When you join an object to a polyline, the width ofthe new polyline segment depends on the width of
the original polyline and the type ofobject you are joining to it:
e Aline oran arc assumes the same width as the polyline segment for the end vertexto which it
is joined.
e Apolylinejoined to a tapered polylineretains its own width values.
e A polylinejoined to auniform-width polyline assumes the width ofthe polyline to which it is

joined.

To join an arc, line, or polyline to an existing polyline

Choose Modify > Object > Polyline from the mainmenu.
Selectthe polyline.

On thecommand line, typeJ (Join).

Selectthearc,line, or polylinetojoin.

u b W N

On the command line, type another option, or press Enter to complete the
command.

Width

Specifies the uniformwidth forall segments of selected polylines. Using Width option while performing
"Edit vertex", you can specify the width of the start point and end point.

palyline selected segments with
different start and
end widths

You can change the width of an entire polyline, applying a uniform width to the polyline or assigning

tapering width with gradientsize.
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To apply a uniformwidth to an entire polyline
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Choose Modify > Object > Polyline from the mainmenu.

Selectthepolyline.

Onthecommand line, type W (Width).

Specify thenew polyline width.

On the command line, type another option, or press Enter to complete the
command.

To apply a tapering widthto a polyline

o U A W N B

Edit vertex

Choose Modify >Object > Polyline from the main menu.

Selectthe polyline.

Onthecommandline, type T (Taper).

Specify thestartingwidth.

Specify the ending width.

On the command line, type another option, or press Enter to complete the

command.

You can use the Edit Vertices option to modify individual polyline vertices. When youselect this option,

the programswitches into a special vertexediting mode and places an xon the first vertex. The xindicates

the vertexyou are editing. The Next and Previous options move thexto the next or previous vertex. You

can edit only one vertexat a time.

When editing vertices, you can modify the polyline in the following ways:

Convert a polyline segment into a curve by specifyinga new tangentangle.

Break a polyline into two separatepolylines.

Insert anew vertexafterthe current vertex.

Move the currentvertex.

Straighten the polyline segment between two vertices.

Change the width ofthe polyline segmentbetweentwo vertices.

To move a polyline vertex
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2]

Choose Modify >Object >Polyline from the main menu.

Selectthe polyline.

Onthecommand line, typeE (Edit vertex).

Onthe command line, type N (Next). Repeat until the X maker reaches the vertex
you wantto move.

Onthecommand line, type M (Move).

Specify the new location for the made vertex.
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7. Onthecommand line, typeanother option, or type Exit to complete the command.
8. On the command line, type another option, or press Enter to complete the
command.

.

[~
A C
—l |

|
|
/B

A

Select the polyline (A), move the current vertex marker to the vertex you wantto move (B), and then specify the

new vertex location (C)

To taper the width ofan individual polyline segment

Choose Modify >Object>Polyline from the main menu.
Selectthe polyline.
Onthecommand line, type E (Edit vertex).
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On the command line, type N (Next). Repeat until the X maker reaches the first
vertex of the segment you want to taper.

Onthecommand line, type W (Width).

Specify the startingwidth.

Specify the ending width.

On thecommand line, type another option, or type Exit to complete the command.

© o N o w

On the command line, type another option, or press Enter to complete the

command.

A—l 4-/8

Select the polyline (A), move the current vertex marker to the first vertex of the segment you wantto taper (B), and

then specify the new startingand ending widths for that segment.

Fit

You can create anarc-fit polyline, a smooth curve joining each pair of vertices. The curve passes through

all vertices ofthe polyline.

To fit a curve to a polyline

1. ChooseModify >0Object>Polylinefromthe mainmenu.
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2. Selectthepolyline.
3. Onthecommandline, typeF (Fit).
On the command line, type another option, or press Enter to complete the

command.

Spline

Converts apolyline into a spline. Specifies the vertices ofthe selected polyline as the control points or
frame of a curve approximating a B-spline. The curve passes through the first and last control points
unless the polyline is closed.

Original polyline After applying Fit curve After applying Spline
Decurve
Straights splines fit curves with Fit option or splines created with Spline option.
Ltype gen

Changes the linetype ofa polyline. When this option is off, linetypes are generated starting and ending

with a dashed line at each vertex.

7.3.3.  Modify Multilines

You can use themethods such as common editing commands, a multiline editing command and multiline
styles toedit multiline ortheir elements.

Add and Delete Multiline Vertices

You can use MLEDIT to add ordelete vertices fora multiline. As shownin the illustration.
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vertex in multiine  multiline with
to delete vertex deleted

Edit Multiline Intersections

You can control the way two multiline intersect using MLEDIT. The ways include cross and T shape that
can be closed, openormerged.

closed cross merged cross open t

Edit Multiline Styles

You can use MLSTYLE to add multiline style orset multiline from the existing multiline style, such as
the number ofelements, color, linetype, lineweight and the offset of each element. You can also edi the
end caps and background fill.

The element and multiline properties of the STANDARD multiline sty le are not allowed to modify. The
current multiline style already used in the drawing is not allowed to modify too. You should edit multiline

style before usingit.

If you create a new style withoutsaving the previous one, the properties ofthe previous one are lost. To
maintain the properties, you have better to save each multiline style to an MLN file before creating a

newone.

7.4. Use Grips to Edit Objects

Grips are small squares displayed at the strategic points on objects while you selecting objects.

As you select each entity, it is highlighted with small squares called grips, which appear at strategic
points onthe entity.

The locations of the grips depend on the type of object selected. For example, grips appear at the
endpoints and midpoint of a line, at the quadrant points and the center point of a circle, and at the
endpoints, midpoint, and center ofan arc.
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Examples of grip locations

To use grips forediting, you selectan object to display the grips, and then click a grip to make it active.
The grip you select depends on the type of object you're modifying and the editing operation you're
performing. Forexample, to move a line object, drag it by its midpoint grip.

To stretch the line, drag one ofthe endpoint grips. You donot need toentera command whenusing grips.

7.4.1. Control Status and Displaying of Grips

You can turn the useof grips on and offand control the size and color of grips under a different status.

To change grip settings

Choose Tools >Options from the main menu.
Inthe Options dialog box, click the Selectiontab.
Inthe Grip Size, specify thesize.

Inthe Grips, click Enable grips.
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Set the Unselected grip color, Selected grip color and Hover grip color separately,
to assign colors forgrips under a different status.
6. ClickOK.

You can use grips to modify objects, such as move, stretch, scale, and copy. With the Grips on, the
location of grips depending on thetype of objects are displayed as follows:

~. VYV VA

line poly line spline
N
© ( '} Ales
block c;cle text

When youperformquadrantgrips oncircles, the distance is measured fromthe center point, but not the
selected grip. Forexample, in Stretch mode, you can select a quadrant grip to stretch a circle, and then
specify adistance at the promptof"New circle radius". The distance is measured fromthe center pont,

butnot the selected quadrant. If you select the center point, thecircle moves.
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When a 2D solid is not lie on the current UCS, the object is stretched on the plane that the object i

created, butnot onthe plane ofthe current UCS.

The system variable GRIPOBJLIMIT is used to control the number of grips displayed on the selected
object. The value of GRIPOBJLIMIT is not available when youadd an objectto the current selection set.
Control Grips in Blocks

The systemvariable GRIPBLOCK is used to controlwhether the inserted block displays a single grip or
all ofthe grips.

N ()
.

grips within blocks grips wi‘th in
turned off hlocks turned on

7.4.2. Grip Edit Mode

One type ofedit mode called grip mode is to performmanipulations suchas stretch, move, rotate, scale
ormirror by dragging grips on entities. Stretch is the default grip edit mode, selectthe grips to edit when
you want to stretch theselected entity, the grip is displayedd in selected grip color, and thenright-click
to select frommanipulations menu.

If you press ENTER or SPACE key afterselecting grips, all the grip modes display fromwhich you can
choose to performone ofthe grip editing manipulations.

7.4.3. Grip Stretch Mode

Stretch mode is the default mode for grip editing. Once you have selected entities, click the grips on

entities to display command line prompt as follows:
Specify the stretch point or [Base point/Copy/Undo/eXit]:

Underthe prompt, you can specify anew position in the drawing area where the grip is expected to be
stretched. You should notice that when stretching grips on the selected grips such as single text point,
insertion point ofblock reference, the midpoint ofa line, the center of circle and grips on point object,
the whole entity will be moved without changing the size and shape of grips. The type of entities
determines whether the grips are capable of being stretched. For example, to stretcha corner of a
rectangle, select the corner grips, to stretch a line, select the endpoint grips. Not all of the objects are
enabled grip stretching.
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Stretch Entities using Grip Stretch

Selectentities to stretch.
Clickon grips of the entity to highlight the sel ected gripandactivate the grip mode
as Stretch.
3. Dynamicinputbox displayed on screen showing the following manipulations:
Specify "B(Base point)" option to locate the grip.
Specify "C(Copy)" option to create a copy of the entity being stretched.
Specify "U(Undo)" option to abort the last stretch.
Specify "X(eXit)" option to exit stretch manipulation.
Specify targetlocation for stretching directly.
4. Move the pointing device to specify target location, the selected grip on entities

will bestretched based on itself (orthe new base point).

NI

To stretch an object using grips, select the object (A), select a grip (B), and dragthe grip toits new location (C).

Grip Move Mode

With grip move mode, youcanmove selected entities by movingits grips. The entity with specified grips

will be highlighted and movedaccordingto the specified orientation and position.

Objects of various types need to be moved through different grips. For example, to move a line, use the
midpoint as grip, to move curve objects, like arc, circle or ellipse, select center point or grip. Not all the

entities are enabled grip moving.

If you press ENTER or SPACE key after selecting grips, all the grip modes are displayed, choose to
Move and then command line prompts as follows:

Speci the move point or [Base point/Copy/Undo/eXit]:

Move oneormore Entities

1. Selectentitiesto move.
2. Clickongrips of the entity to highlight the selected gripandactivate the grip mode
as Stretch.
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3. Press ENTER to iterate grip mode until Move appears in command line. Dynamic
input box displayed on screen showing the following manipulations:
Specify "B(Base point)" option to locate the grip.
Specify "C(Copy)" option to create a copy of the entity being moved.
Specify "U(Undo)" option to abort last moving.
Specify "X(eXit)" option to exit move manipulation.
Specify target|ocation to grips directly.
4. Move the pointing device to specify target location, the selected grip on objects
will be moved towards the orientation and displacement along the connectingline

of theselected grip andthe target point (or create a copy of the entity after moving).

Grip Rotate Mode

With grip rotate mode, you can rotate selected entities around the base point, .or rotate by the angle
specified forrotating either.

If you press ENTER or SPACE key afterselecting grips on entities, choose Rotate fromthe grip editing

mode and then command line prompts as follows:
Specify the rotation angle or [Base point/Copy/Undo/Reference/eXit]:

Rotate Entities Using Grips

1. Selectentitiestorotate.
2. Clickon the grip of the entity to highlight the selected grip and activate the grip
modeas Stretch.
3. Press ENTER to iterate grip mode until Rotate appears in command line. Dynamic
input box displayed on screen showing the following manipulations:
Specify "B(Base point)" option to select a base point forrotating.
Specify "C(Copy)" option to create a copy of the entity being rotated.
Specify "U(Undo)" option to abort last rotating.
Specify "X(eXit)" option to exit Rotate manipulation.
Specify "R(Reference)" option to assign reference angle for rotation. (Final rotation
angle=reference angle subtractfrominputangle. For example: reference angle =20, input
angle=80, final rotation angle=80-20 =60).
4. Specifyrotation anglefor grips directly.
5. Move the pointing device and specify rotation angle, the entities rotate centered
by the selected grip (or create a copyof the entity after rotation).
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Grip Scale Mode

With grip scale mode, you canscale selected entities relative to the base point. Drag the entity outwards
the basegrip to enlargeits size, and draginwards to decreasethesize. You canalso specify a scale factor

to scale selected entities.

Grips are selected depending on thetype ofentity. Forexample, to scale a circle, use the quadrant point
as a grip.

If you press ENTER or SPACE key afterselecting grips, allthe grip modes are displayed, choose Scake

and then command line prompts as follows:
Specify the scale factor or [Base point/Copy/Undo/Reference/eXit]:

Scale Entities Using Grips

1. Selectentitiestoscale.
2. Clickon grips of the entity to highlight the selected grip and activate the default
grip modeas Stretch.
3. Press ENTER to iterate grip mode until Scale appears in command line. Dynamic
inputbox displayed on screen showing the following manipulations:
Specify "B(Base point)" option to rel ocate the base gripfor scaling.
Specify "C(Copy)" option to create a copy of the entity being scaled.
Specify "U(Undo)" option to abort the last scaling.
Specify "X(eXit)" option to exit scale manipulation.
Specify "R(Reference)"option to assign reference scale factor. (For example, input scale
factor as5,to scaletheentity to five-times thatof its original size). Then dynamicinput
box displays on thescreen, in which you are promptto enter new length (ifinput 3, the
entity will be scaled at factor 3/5).
4. Specifyscalefactorforgripsdirectly.
5. Movethe pointing device to specify target grips, the entity will be scaled based on

the selected grips with the factoryou specified (or create a copy of the entity after

scaling).
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To scale using grips, select the object (A), click a grip (B), and scale the objectby dragging the grip to its new
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location (C).

Grip Mirror Mode

With grip mirror mode, you can create mirrored copies of selected entities along temporary mirror line.
If you press ENTER or SPACEkey afterselecting grips, allthe grip modes are displayed, choose Mimror
and then command line prompts as follows:

Specify the second point or [Base point/Copy/Undo/eXit]:

Create Mirrored Copies Using Grips

1. Selectentitiestomirror.
Click on grips to highlight the selected grip and activate the default grip mode as
Stretch.
3. Press ENTER to iterate grip mode until Mirror appears in command line. Dynamic
input box displayed on screen showing the following manipulations:
Specify "B(Base point)" option to relocate the base grip.
Specify "C(Copy)" option to create a copy of the entity being mirrored.
Specify "U(Undo)" option to abort thelast mirroring.
Specify "X(eXit)" option to exit mirror manipulation.
4. Movethe pointing deviceto specifysecond mirror point, the entity will be mirrored
alongthelineconnecting the selected grip on objects andthe second mirror point
(or createa copy of the entity after mirroring).

7.4.4. Multi-Grips Edit Mode

It's also enabled to manipulate grip edit mode using multiple grips. You can press SHIFT to select
multiple grips. Once you have selected multiple entities (called hot multi-grip selection), the part of
entities among grips will not change.

Using Multi-Grips edit mode is sorted into the following two cases:

e To move, rotate, scale or mirror entities, using multiple grips on them equals to use the last
selected grip as abasepoint (base grip or newly selected base point).

e To stretchentities, multi-grips are selected depending on thetype ofentities, when you selected
single text point, insertion point of blockreference, the midpoint ofa line, the center of circle

and grips on a pointobject as hot grips, theentities willbe moved ratherthan stretched.
Multi-Grips Stretch Mode

Select multiple grips of different entities to stretch separately depend onthe entity types.
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Stretch Lines, Polylines, and Dimensions Using Multiple Grips

Selectline, polylineand dimension entities to stretch.

Press SHIFT while selecting grips on entities, the selected grips will be highlighted.
Release SHIFT and click on one of the selected grips to use it as base grip and
activate the default grip mode as Stretch. Dynamic input box displayed on screen

showing the following manipulations:

Specify "B(Base point)" option to | ocate the gripfor stretching.

Specify "C(Copy)" option to create a copy of the entity being stretched.

Specify "U(Undo)" option to abort thelast stretch.

Specify "X(eXit)" option to exit stretch manipulation.

Specify targetlocation for stretching directly.

4.

Move the pointing device to specify target grips, the selected grips on entities will
be stretched or moved towards the direction pointing from the base grip to the
target location (single text point, insertion point of block reference, the midpoint
ofaline, the center of circleand grips on point object).

Multi-Grips Move Mode

Move entities with multiple grips mode, use the last grip (base grip or reselected base point) as a base

point.

Move Lines, Polylines, and Dimensions Using Multiple Grips
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Selectling, polylineand dimension entities to move.

Press SHIFT while selecting grips on entities, the selected grips will be highlighted.
Release SHIFTandclick on oneofthe selectedgripsto useitasa basegrip.

Press ENTER to activate the default grip mode as Stretch. Iterate grip mode until
Move appears in command line. Dynamic input box displayed on screen showing
the followingmanipulations:

Specify "B(Base point)" option to locate the base point for moving.

Specify "C(Copy)" option to create a copy of the entity being moved.

Specify "U(Undo)" option to abort last moving.

Specify "X(eXit)" option to exit move manipulation.

Specify targetlocation for moving directly.

5.

Move the pointing device to specify target | ocation, the selected grips on entities
will be moved at a specified displacement towards the direction pointing from the

basegriptothetargetlocation.
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Multi-Grips Rotate Mode

Rotate entities with multiple grips mode, use the last grip (base grip orreselected base point) as a base
point.

Rotate Lines, Polylines and Dimensions Using Multiple Grips

Selectline, polyline and dimension entities to rotate.
Press SHIFT while selecting grips on entities, the selected grips will be highlighted.

Release SHIFTandclick on one of theselectedgripsto useitas a basegrip.
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Press ENTER to activate the default grip mode as Stretch. Iterate grip mode until
Rotateappearsin command line. Dynamic input box displayed on screen showing
the followingmanipulations:
Specify "B(Base point)" option to |l ocate the gripfor rotating.
Specify "C(Copy)" option to create a copy of the entity being rotated.
Specify "U(Undo)" option to abort last rotation.
Specify "X(eXit)" option to exit rotate manipulation.
Specify "R(Reference)" option to assign reference angle for rotation. (Final rotation
angle=reference angle subtractfrominputangle. For example: reference angle =20, input
angle=80, final rotation angle=80-20 =60).
Specify rotation angle for grips directly.

5. Move the pointing device to specify rotation angle, the entities will be rotated
based on theselected grip (or create a copy of the entity after rotation).

Multi-Grips Scale Mode

Scale entities with multiple grips mode, use the last grip (base grip or reselected base point) as a base

point.

Scale Lines, Polylines, and Dimensions Using Multiple Grips

Selectling, polylineand dimension entities to scale.
Press SHIFT while selecting grips on entities, the selected grips will be highlighted.

Release SHIFT andclick on oneof theselectedgripsto useitas a basegrip.

2 W N P

Press ENTER to activate the default grip mode as Stretch. Iterate grip mode until
Scale appears in command line. Dynamic input box displayed on screen showing
the followingmanipulations:

Specify "B(Base point)" option to locate the gripfor scaling.

Specify "C(Copy)" option to create a copy of the entity being scaled.

Specify "U(Undo)" option to abort thelast scaling.

Specify "X(eXit)" option to exitscale manipulation.

Specify "R(Reference)"option to assign reference scale factor. (For example, input scale
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factor as 5, to scale the entity to 5 times of its original size). Then dynamic input box
displays on the screen, inwhichyouare prompt to enter new length (if input 3, the entity
will bescaled with thefactor 3/5).
Specify scale factorforgrips directly.
5. Movethe pointing device to specify target grips, the entity will be scaled based on
the selected grips with the factoryou specified (or create a copyof the entity after
scaling).

Multi-Grips Mirror Mode

Mirror entities and create their copies with multiple grips mode, usethelast grip (base grip or reselected

base point) as a base point.

7.5.

7.5.1.

Mirror Lines, Polylines, and Dimensions Using Multiple Grips

Selectline, polyline and dimension entities to mirror.
Press SHIFT while selecting grips on entities, the selected grips will be highlighted.
Release SHIFTandclick on oneoftheselectedgripsto useitas a basegrip.
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Press ENTER to activate the default grip mode as Stretch. Iterate grip mode until
Mirrorappearsin command line. Dynamic input box displayed on screen showing
the followingmanipulations:
Specify "B(Base point)" option to relocate the base grip.
Specify "C(Copy)" option to create a copy of the entity being mirrored.
Specify "U(Undo)" option to abort the last mirroring.
Specify "X(eXit)" option to exit mirror manipulation.

5. Movethepointing device to specify second mirror point, the entity will be mirrored
alongtheline connecting the selected grip on objects andthe second mirror point
(or create a copy of the entity after mirroring).

Modify the Properties of Objects

Overview of Object Properties

You can display information about the selected entities. The information varies, depending on the type

of entities you select. Allofthe listings display the following information:

Entity type.
Layer.
Color.
Linetype.

The location ofthe entity (its XYZ-coordinates relative to the current user coordinate system [UCS]).
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The size of the entity (theinformation varies, depending onthe entity type).

The layer, color, linetype are the common properties that most of the objects possess. There are a few
properties thatsome individual objects possess, such as radius and area ofa circle, length, and angle of
a line.

Most ofthe properties canbe applied to an object by layerorapplied to an objectdirectly.

If value BYLAYER is set to the property value, the objecthas the same value as the layer on which it is
drawn. Forexample, if you set Yellow to the layer 0 and assign value BYLAYER to the lines that were
drawn on the layer 0, its coloris yellow too.

You can also specify anew value to overwrite the layer's value. Forexample, yellow is assigned to the

layer 0 and the value oflines is set to blue, the coloroflines is blue.

You can use the following methods to display or modify the object properties:
e View or change properties in the Properties palette.
e View ormodify layercontrols onthe Layer Properties Manager dialog box, might change Color,
Linetype, Lineweight at the Properties toolbar as well.
e Usecommand LIST to view the information in the text window.

e Usecommand IDto display the coordinate ofthe specified point
Properties palette

The Properties palette shows all properties ofthe specified object. You can change themin this palette.
When selecting multiple objects, the Properties palette shows the command properties of the selected

objects.

Ifnone ofthe objects is selected, the Properties palette displays the general properties of the current layer,
View properties as well as the UCS information.

By default, double-click an object opens Properties palette if the Properties palette is hidden. This
operationis not available whenthe objects are block, hatch pattern, text, multiline, external reference or
gradient fill.

7.5.2. Changethe Properties of Objects

You can change the layer, thickness, linetype, color, and linetype scale of one or more entities. Depending
on the type ofentity or entities you select, you can also change other properties, such as the start point

and endpoint of lines, the center pointandradius of circles, and the vertices of polylines.

You can modify all the properties ofall entities simultaneously. For example, using the select command
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and the Select by Properties option, selectall blue entities and change their colorto green.

In the Properties dialog box, changes that youmake in the Layer, Color, Thickness, Lineweight, Linetype

and Linetype Scale affectall selected entities.

To modify properties ofobjects

1. ChooseTools>Properties fromthe mainmenu.
2. Selecttheobjects.

3. IntheProperties palette, changethe desired properties.

NOTE The Properties palette settings that display whenno objects are selected determine the propetties

of new objects whenyoudraw them.

7.5.3.

Copy Properties Between Objects

Using Match Properties, you can copy some or all properties of oneobject to other objects.

The types of properties that canbe copied include, but are not limited to:

color

layer
linetype
linetype scale
lineweight
3D thickness

By default, all applicant properties are copied along with the objects. You can also specify the desired
properties to copy at the Property settings dialog boxby typing MATCHPROP.

W”*N ‘ ‘

source object seleted  destination ohject(s) selected result

7.6. Modify 3D Solids

You can edit three-dimensional solids in several unique ways, including chamfer, fillet, section, and slice.

You can also modify individual faces and edges of s olids, as well as imprint, separate, shell, and check
solids. You can edit three-dimensional ACIS solids, including boxes, cones, cylinders, dishes, domes,
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spheres, torus, and wedges.

7.6.1. Filletand Chamfer

You can chamfer or fillet a three dimensional solid much like you chamfer or fillet a two-dimensional

object.
Createfillers

You can create fillets forthe specified edges of 3D objects. At first, youneed to specify thefillet radius,

and then choose one methodto createfillets.

If you choose Edge, the systemcreates fillets for the two selected edges. If you select three or more edges
which were around a vertex, the systemcreates a spheral vertexif the three fillets have the same radius.
After specifying an arc radius, the system creates a sequence of fillets for the tangential sequence of

edges, when you use Loop optionandselect an edge.

In 3D space, as the selected objects are coplanar and the extrusion direction is not parallel with the Z
axis, you can create a fillet. Ifthe objects are on the same plane, there aretwo kinds of extrusion direction
shown as follows:
e If the objects are on the same plane with the same extrusion directionnormal to that plane, the
fillet arc is on that planeand has the same extrusiondirection.
e Forobjects on the same plane with opposite or different extrusion directions, the fillet arc is
located on that objectplane with an extrusion directionnormalto the object plane and inclined
towards the positive Z direction ofthe current UCS. For example, we assume two arcs A and B
are on the same plane in 3D spacebuthave opposite extrusion directions (0,0.65,0.86) and (0~
0.65,-0.86) relative to the current UCS. The fillet arc adopts the extrusion direction
(0,0.65,0.86).

To fillet a solid

Choose Modify >Fillet from the main menu.
Selectthe edge of the solid to fillet.
Specify thefillet radius.
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Selectadditionaledges tofillet, and press Enter to fillet.

Create chamfer

Using CHAMFER creates chamfers for the adjacent planes. While creating fillets, the system prompts
you to specify a distance for the first and second object. The first object is the base plane and the second
one is anotherplane.
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Afterspecifyingthe chamfer distance, you have to select edges to fillet. You can select all edges of the
base plane by selecting an edgeusing Loop option. Get more details fromthe CHAMFER command.

To chamfera solid

1. Choose Modify >Chamfer fromthe mainmenu.
2. Selecttheedge of the basesurfaceto chamfer.
3. Dooneof thefollowing:
To selecta differentsurface, type N (Next) and press Enter.
To usethe currentsurface, press Enter.
Specify the distance on first entity.
Specify the distance between second entity.
Do one of thefollowing:
Specify the edges to chamfer.
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Toselectall edgesaroundthe basesurface, type L (Loop) and press Enter.

7.6.2. Section and Slice

You can sectionorslice a three dimensional solid.

Section

You can create a region using the intersection of solid objects and a plane with the SECTION command.
Afterselecting objects, the systemcreates a region on the current layer and inserts theminto thelocation

of the section.

Methods to define a section:
e Specifies three points to define a sectioning plane.
e Alignthe sectioning plane with a circle, ellipse, arc, 2D spline or 2D polyline object.
e Specifies a point lied on the sectioning plane and a point lied on the normal of the defined
section.

e Align the sectioning plane with theplane ofthe current view.
e Specifies a point to determine the location ofthe sectioning plane on the XY, YZ orZX plane,
and aligns the sectioning plane with the XY, YZ, or ZX plane ofthe current UCS.

To section an object

1. ChooseDraw>Solids >Section fromthe mainmenu.

2. Selecttheobjects to crosssection.

3. Dooneof thefollowing:
Specify three points to define the cross-section plane. (The first point defines the origin,
whilethe second point defines the X-axis and the third point defines the Y axis.)

Type O and press Enter to selectan object that defines the cross-sectional plane.
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Specify an axisby typing Zand pressing Enter.

Slice

You can use SLICE command to slice a solid with a plane and retain the specified part or the entire solid.
The sliced solids retain thelayerand color's properties ofthe original ones. To slice a solid, you have to

define a cutting plane, then select which part toretain.

Methods to define a cutting plane:
e  Specifies three points to define a cuttingplane.
e  Align the cutting plane with a circle, ellipse, arc, 2D spline or 2D polyline object.
e Specifies a point lied on the cutting plane and a pointlied on the normal ofthe defined section.
e  Align the cutting plane with the plane ofthe current view.
e Specifies a point to determine thelocation ofthe cutting planeon the XY, YZ or ZX plane, and
aligns the cutting plane with the XY, YZ, or ZX plane ofthe current UCS.

To slice a solid

Choose Draw >Solids >Slice from the main menu.
Selectthe objects to slice.

Do one of the following:
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Specify three points to define the cross-section plane. (The first point defines the
origin, whilethe second point defines the x-axis andthe third point defines the y-
axis.)

Type O and press Enter to selectan object that defines the cross-sectional plane.
Specify an axisby typingZand pressing Enter.

Specify whichsideto retain, or type B to retain both sides.

7.6.3. Modify Faces of 3D Solids

You can modify faces of3D solids by extruding, moving, rotating, offsetting, tapering, delete, copying
or changingthe color ofthe selected faces.

Extrude Faces

You can extrude one ormore faces of 3D solids at the specified heightandpath.

Negative value extrudes faces along to the positive normal; positive value extrudes faces along to the
negative normal. A fter specifying the height, the system prompts you to specify the angle of taper for
extrusion. If you specify the angular value is greaterthan 0, the plane tapers in from the base object; if

the value is negative, the face tapers out. By default, the value is of 0, which extrudes the face
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perpendicular. The extrusion stops when the tapered face shrinks to a point.

If you select Path option, the selected face extrudes at the specified line or curve objects. The objects that
can be specified as an extrusion path contains line, circle, arc, ellipse, ellipse arc, polyline, and splne.
These objects should not be coplanar with the object, nor should have areas ofhigh curvature. Generally,
one ofthe endpoints ofthe selected extrusion path should lie in the center ofthe face to extrude, if not,

the systemwill do it.

To extrude a solid face

Choose Modify >Solids Editing > Extrude Faces from the main menu.
Selecttheface(s) to extrude, and press Enter.

Do one of thefollowing:

Specify the height of extrusion.

Type P and press Enter to select a path for extrusion.
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If you specified a height, specify a taper angle.

Left: Select the entity to extrude,and then specify the face(s) to extrude (A), and the height of extrusion or path

Right: The resulting entity withthe face extruded to position (B)

Move Faces

Moves face ofa 3D solid at the specified distance. This command only changes thelocation ofthe face,

leaving the direction unchanged. Using object snap help youspecify the location exactly.

Tomovea solid face

Choose Modify >Solids Editing > Move Faces from the main menu.
Selecttheface(s) to move, andpress Enter.
Specify a base point.
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Specify an endpoint.
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Left: Specify the face(s) to move(A), the base point (B), and the endpoint (C)

Right: The resulting object with the face moved to the new position

Offset Faces

You can scale faces of 3D solids with the specified offset. Positive value enlarges objects; negative value
shrinks objects. Forexample, you can enlarge or shrinks an aperture using offset. In addition to entering

the distance, youcan also drag the cursor to determine the distance.

To offset asolid face

1. ChooseModify >Solids Editing > Offset Faces from the mainmenu.
2. Selecttheface(s)to offset,andpress Enter.
3. Specify an offset distance.

Left: Specify the face(s) to offset (A) and the distance to offset

Right: The resulting object with the face offset to position (B)
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Delete Faces

You can use SOLIDEDIT to delete the selected faces or fillets of 3D solids.

To delete asolid face

1. Choose Modify >Solids Editing > Del ete Faces from the main menu.

2. Selecttheface(s)to delete, andpress Enter.

Left: Specify the face(s) to delete (A)
Right: The resulting entity withthe face deleted

Rotate Faces

You can use SOLIDEDIT to rotate theselected face ofthe specified 3D solid around a rotation axis. You
can specify two points on the drawing or select an existing line as the rotation axis. X, Y or Z axis, as

well as the Z direction ofthe current view, could be used as the rotation axis too.

The systemrotates faces at the specified angle onthe current UCS, which the angle direction is stored in
the systemvariable ANGDIR.

To rotate asolid face

Choose Modify >Solids Editing > Rotate Faces from the main menu.
Selecttheface(s) to rotate, and press Enter.

Specify a base point.

Specify another point on the rotationaxis.
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Specify the rotation angle.
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Left: Specify the face(s) to rotate (A), the base point (B), the second point on tapered the rotation axis (C), and a
rotation angle.

Right: The resulting object with the face to position (D)

Taper Faces

You can taperthe selected face at the specified angle around a baseline. The rotation direction depends

on the sequence of specifying the basepoint.

Positive angle tapers faces in and negative angle tapers faces out. The angle should not be too large in

orderto the tapered face shrinks to a pointbefore reaching the specified height.

To taperasolid face

Choose Modify >Solids Editing > Taper Faces fromthe main menu.
Selecttheface(s) to taper,andpress Enter.
Specify a base point.

Specify another pointalong the axis.
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Specify a taper angle.

Left: Specify the face(s) to taper (A), a base point(B), a second point alongthe taper axis(C), and a taper angle
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Right: The resulting entity withthe face tapered to position(D)

Color Faces

You can assign a colorto the faces of 3D solids. The specified color of faces overwrites the color of the

layer on which the faces are drawn.

To colora face

1. Choose Modify>Solids Editing >Color Faces from the main menu.
2. Selecttheface(s)to color,and press Enter.
3. Specifyacolor.

Specify the face(s) to color (A) The resulting entity with the face colored

Copy Faces

You can copy faces of 3D solids to the specified location. The selected faces are seen as an independent
region orsolid object. After creating copies, youcan performone ofthe following methods:
e Basepoint: You must specify two points on the drawing. Thefirst one is a base point; the other
one determines the location ofthe copy.
e Vector: Youneed to specify a point to determine the location ofthe copy. The base pointis the

original point (0,0,0).

To copy asolid face

Choose Modify >Solids Editing > Copy Faces from the main menu.
Selecttheface(s)to copy, andpress Enter.

Specify a base point.
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Specify an endpoint.
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Left: Specify the face(s) to copy (A), the base point (B), and the endpoint(C)

Right: The resulting entity withthe face copied

7.6.4. Modify Edges of 3D Solids

You can copy edges of 3D solids to become an independentobject or change its color.

Copy Edges

Copying edges of 3D solids are similar to copying faces of 3D solids. All edges are copied as the
independent lines, arcs, ellipses orspline objects. However, the properties keep the same as the cument
layer. Afteryou specify thelocation ofplacingthe copy, you canperformone ofthe following methods:
e Basepoint: You must specify two points on the drawing. Thefirst one is a base point; the other

one determines the location ofthe copy.
e Vector: Youneed to specify a point to determine the location ofthe copy. The base pointis the

original point (0,0,0).
To copy an edge
1. Choose Modify>Solids Editing >Copy Edges from the main menu.
2. Selecttheedge(s)to copy,and press Enter.
3. Specifya basepoint.
4. Specifyan endpoint.
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Left: Specify the edge(s) to copy (A), the base point (B), and the endpoint(C)
Right: The resulting entity withthe edge copied

Color Edges

You can assign a colorto the edges of 3D solids. Thespecified color ofedges overwrites the color of the

layer on which the edges are drawn.

To coloran edge

1. ChooseModify>Solids Editing >Color Edges fromthe mainmenu.
2. Selecttheedge(s)to color,andpress Enter.
3. Specifyacolor.

7.6.5. Imprint, Separate, Shell, Checkand Clean 3D Solids

You can change the appearance of 3D objects, separate or create shells at thespecified thickness for 3D
objects by imprinting, separating or shelling. You can remove redundant edges, points, imprinted and
unused objects through cleaning them. You can also check to see the selected objects are the available
3D solids.

Imprint

You can create anew face of a solid face by executing imprinting operation. The following objects can
be imprinted: arc, circle, line, 2D/3D polyline, ellipse, spline, region, 3D solid. To ensure the imprinting
successfully, the objects to be imprinted must be intersected with one or more faces. For example, when
a rectangular intersects with a 3D solid, you can imprint the intersecting curve. Then determine whether

the original objects are removed ornot.

To imprint a solid objects
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1. ChooseModify>Solids Editing > Imprintfrom the main menu.
2. Selectthesolid objectyou wantto imprint.
3. Selecttheobjectyouwanttoimprinton thesolid.

Separate

You can separate theselected composed 3D solid into the several 3D solids with the unconnected objects.
The composed 3D solid cannot share the common areas or cubage. The separated solids still lie on the

originallayer and keep the colorunchanged. Allnested objects are separated into the simplest objects.

To separatesolids

1. ChooseModify >Solids Editing >Separate fromthe main menu.

2. Selectthesolid youwantto separate.

Shell

You can create a shell at the specified thickness. One 3D solid only create a shell, and the system has to
move away from the existing face before creatinga new face. The tangent faces are seenas a face whike

moving.

To shella solid

Choose Modify >Solids Editing > Shell from the main menu.
Selectthe objectyou wantto shell.
Remove anyfacesyoudon'twanttoinclude.

A W N P

Specify an offset distance.

Select the entity, and then select facesto remove (A) and (B), then specify an offset distance
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Check

You can check whether a selected objectis a valid three-dimensional ACIS solid. Ifit is a valid 3D solid,
you can modify the object using the 3D solid editing commands; ifnot, you cannot edit the objectusing

these commands.

To checkasolid

1. ChooseModify>Solids Editing > Check from the mainmenu.
2. Selecttheobjects to check.

Clean

You can remove redundant edges or vertices fromsolids when they are not needed.

To clean a solid

1. Choose Modify >Solids Editing > Clean from the main menu.

2. Selecttheobjectyouwantto clean.

7.7. Use Windows Cut, Copy, and Paste

You can use the Clipboard to cut or copy objects from one drawing to another. Cutting removes the
selected objects from a drawing and stores them on the Clipboard. Copying duplicates the selected
objects froma drawing and places themon the Clipboard.

7.7.1. CutObjects

You can use Window commands such as Cut, Copy and Paste to move or copy objects. With using the
Cut command, the objects on the clipboard can be pasted to a document ordrawing as an OLE object.
See more from the PASTECLIP and PASTESPEC command. The links are not available after executing
the Cut command.

To cut objects to the Clipboard

1. Selecttheobjects youwantto cut.
2. ChooseEdit>Cutfromthe main menu.

7.7.2. CopyObijects

You can copy the objects on the clipboard into the document created by other application. The copied
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objects can keep the heightresolutionas they are copied to the vector format. These objects store on the
clipboard with the WMF (Windows Metafile Format) format. The copies keep unchanged at the other

application evenifthe original drawing has changed.

To copy objects to the Clipboard

1. Selecttheobjects youwantto copy.
2. ChooseEdit>Copyfromthe main menu.

Anything that you can copy to the Clipboard can be pasted into a drawing. The format in which the
programadds the Clipboard contents to the drawing depends on the type of information in the Clipboard.
For example, if you copy ZW CAD drawing entities to the Clipboard, the programpastes theminto the
drawing as ZWCAD entities. If you copy items to the Clipboard from other programs, they are pasted
into the currentdrawing as embedded A ctiveX objects.

7.7.3. Paste Objects

The systemusedall available formats to store information whenyou copy objects into the clipboard. The
format that stores the most information was used when pasting the objects on the clipboard into the

current drawing,

To paste objects fromthe Clipboard

1. ChooseEdit>Pastefromthe mainmenu.

To change the format to paste, youcan selectthe desired format fromthe Edit menu.

The WMF format contains the screen vector information, which can scale or plot the pasted objects

without decreasing resolution. It can be applied to the application that supports W MF format.

The color of objects keeps unchanged when pasting. However, you can use the system variable
WMFBKGND and WMFFORGND to control whether the background or foreground is transparent or
not, where the pasted objects lie on.

When theobjects to be pasted contain links ornestother objects, you canuse PASTESPEC command to
insert them fromthe clipboard into the ZWCAD drawing. When selecting ZWCAD Block, the objects
are processed as a block. And you have to explore them before editing. Converting WMF format mto
ZW CAD Drawing format may lead to the scale factor changed. To avoid this situation, you can convert
the selected objects to a block and then insertit into the ZW CAD drawing using INSERT.
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7.8. Correct Mistakes

Various methods can be used to cancel errors until the latest correct operation if perform error

manipulations.

7.8.1. UndoaSingle Action

You canreverse to the lastoperation by pressing Undo button on the Standard toolbar or entering U on
the command line. Some commands contain the Undo option, so you can enter u to reverse to the last
operation without exiting the command. Forexample, when creating a line or polyline, you can enter U

toundo thelatest drawn line segment.

7.8.2. Undo Several Actions at Once

UNDO command helps to abort multiple operations at a time.

When using UNDO command, system groups a number of operations assigned within BEgin and End
so that you can cancel all the steps as a group object at a time. Use Mark and Back to enable users to
cancelall the later operations since the marked step. If you use Back or Number of operations to undo
option, the drawing will be redrawn if necessary. This may happento the end of UNDO command, and
the frequency ofredrawing can be different based on the option you select, for example, enter UNDO 3

to redraw once, while entering U command three times to redraw three times.

7.8.3. Reverse the Effect of Undo

You can use REDO to reverse the effects of previous UNDO or U command. This command is equivalent
to the REDO buttonon the Standard toolbar.

Undo or Redo Actions Using Undo or Redo button

The Undo or Redo button on the Standard toolbar are displayed in gray ifthere aren't any operations to

undo orredo, at this moment this function is unavailable.

The Undo button is available as soon as you have operated a certain command, click left part of this
button to undo the last manipulation performed previously. There is a pull-down list beside the undo
button, click here to pop-upalist in which all of the possible operations are displayed, containing up to
6 commands within one list page, if more than 6 operations have been manipulated, you can drag the

scrollbaron the right side ofthe list page to browse the commands.

The Redo buttonis available once you have manipulated undo. Like performing Undo operation, click
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the Redo buttonto performthe last Undo operation, while clicking the pull-down arrow to pop-up a list

in which all of the manipulations available to performRedo are displayed.

Move themouseto selectmanipulations fromthe pull-down list of Undo and Redo button, highlight the
items on which the mousestays to illustrate how many items are selected among the manipulations from
the top of the list page, and display a message at the bottom of the list to explain the number of itens
being selected. And then click the mouse orpress ENTER directly to performUndo or Redo command.
Move themouseto the top orbutton ofthepull-down list boxto enable it scrolling by itself, additionally,

you can press the direction key to select commands upwards or downwards.

Once you select BEgin option when performing UNDO command, the manipulations displayed in the
pull-down list besidethe Undo button willbe unavailable, at this time you can only undo the subsequent

manipulations unless youperformthe UNDO command again and select the End option.

Erase Objects

You can also use OOPS command to restore the deleted objects except for the objects deleted by PURGE
command. You can use OOPS to remove the selected block objects after performing BLOCK or
WBLOCK.

Cancel aCommand

You can click ESC to exit during performing the command.
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8. Notes and Labels

8.1. Create Text

Create text, multiline text (mtext) and text that includes one ormore leader lines.

8.1.1. Single-Line Text

You can use TEXT command to create a single or multiline text. Each line text is an independent object

which can be modified.

Before typing text, you canspecify thetext style and the way toalign at the prompt of creating text. The
text style is applied toboth ofa single and multiline text objects. Thejustification way determined which
part oftext justify with an insert point.

Characters createdby MTEXT can be applied to independent text styles, but the single line text cannot
do that.

Press ENTER if you have typed some characters, and then the command line prompts to input characters
forthe next row oftext. While creating single line text, youare also enabled to extend or compress certain
single line text object in specified space to meet with yourneed by means ofselecting Align or Fit option

from the TEXT command line prompt.

To create text

Choose Draw >Text >Single Line Text from the mainmenu.
Specify thestart point for the text.

Specify the height of the text.

Specify thetextrotationangle.

Type the text, and then press Enter atthe end of each newline.

o U B W N B

To complete the command, press Enter again.

TIP If you've already created text and want new text to appear immediately below the previous tex,
Choose Draw>Text > Single Line Text. When prompted for start point, press Enter. The new text will

keep the same heightandrotation angle as the previous text.

Align Single-Line Text

When you create text, you cansetthe text alignment before youspecify the start p oint.

You set thealignment by choosing Justify in the command line prompt. By default, thetext is left justified.
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You can also align text so that it fits or aligns with two points. The Align option creates text that scales

up or down while maintaining a constant height/width ratio; the Fit option expands or compresses the
text to fit between the two points.
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Left: Text aligned between two points maintains a constantheight/widthratio

Right: Text fit between two points expands or compresses to fit

To specify the line text alignment

Choose Draw >Text >Single Line Text fromthe mainmenu.
Onthecommand line, typel (Justify)and press ENTER.

Type an alignment option. For example, enter BR to align text at its bottom-right
corner.

4. Type the text,andthen pressEnter atthe end of each newline.
5. Tocompletethecommand, press Enter again.
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8.1.2. Multiline Text

The multiline text consists of one or more lines of text or paragraphs that fit within a boundary width
that youspecify. Each multiline text entity you createis treated as a single entity regardless of the number
of individual paragraphs or lines oftext it contains.

When you create multiline text, you first determine the paragraph's boundary width by specifying the
oppositecorners ofa rectangle. The multiline text automatically wraps so that it fits within this rectangle.
The first corner of the rectangle determines the default attachment point of the multiline text. You can
change the location of the attachment point in reference to the rectangle, and you can determine the
direction in which text flows within the rectangle.

After defining the text frame, the system opens the In-Place Text Editor, which is comprised of a text
frame and the Text Formatting toolbar. You can typetext in the text frame and change thestyle fromthe
Text Formatting toolbar.

The text style can control the style of characters, such as default fonts, line spacing, aligned way, and
color. STANDARD is the default text style.

You can changethe value oftext objects in the Properties palettethat includes the Justify, Direction and
soon.

You can also assign the underline, color or other fonts to the current text to overlap the default styk.
Stacked characters (suchas fractions and tolerance), special characters and Unicode characters used for
TrueType fonts can be created in the text frame. At the same time, you can also control the appearance

of'the text object and create a list by specifyingthe tap and characters to retract.

To create multiline text

Choose Draw >Text >Multiline Text from the main menu.
Selectthefirstcorner of thetextarea.

Selectthesecond cornerof the textarea.

In the Multiline Text window, type the text you want.

To create paragraphs, press Enter and continue typing.
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Onthetoolbar, make format changes as follows:

To changethefontof theselected text, selecta font fromthelist.

To changethe height of the selected text, enter a newvalueinthe Height box.

To formattextina TrueType font with boldface or italics, or to create underlined text for
any font, clickthe corresponding button on the toolbar. SHX fonts do not support boldface
oritalics.

To apply colorto the selected text, choose a color fromthe Color list. Click Select Color to
displaytheSelect Colordialog box.

To saveyour changes and exit the In-Place Text Editor, use one of the following methods:
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7. ClickOKonthetoolbar.

8. Press <Ctrl+Enter>.

TIP You can pastetext from the Clipboard into the In-Place Text Editor.

Justify Multiline Text

When youcreate multiline text, you cansetthe text alignmentby specifying the attachment point location
in relation to the multiline text boundary and the direction in which text flows within the boundaty. You
can set the multiline text alignment either at the command line prompt displayed after you specify the
first corner of the multiline text boundary or from the In-Place Text Editor. You can specify the
attachment pointat thetop left, top center, top right, middle left, middle center, middle right, bottomleft,
bottom center, or bottomright. The multiline text can flow left to right, right to left, top to bottom or

bottomto top.

The systemprovides ninejustifications, shown in the following illustrations:
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Format Characters Within Multiline Text

During creating multiline text, you can assign anew value to the selected objects to overlap the default
setting. But the changes only affectthe selected texts, leaving the current text style unchanged.

In addition to specifying underlines, bold, color and fonts for single or multiple characters, you can also
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specify a different text height. The text height displayed in the In-Place Text Editor is the one you
specified, the height ofthe actual characters is displayed with the new height as well. The text height is

measured in drawing unit.

Indent Multiline Text and Use Tabs

On the In-Place Text Editor, you can control the appearance oftext objects and createa list by specifying
the tap stops and indenting text. The setting oftap stops and indent made before typing text are applied
to all the texts. You can also assign the settings to the selected paragraphs.

The arrowheads on the rulerare used to define the indent oftext. The above one is designed to specify

the first line indent, while the other oneis designed to specify the paragraph indent.

While you dragging the indent mark on the ruler, the L mark is displayedto represent thetab stops. You

can delete customtabs by movingthe L mark away fromthe ruler.

Specify the Line Spacing

The line spacing of multiline texts is the distancebetweenthebaseline of one line oftext and the baseline
of'the next line of text. You can right-click in the textbox and choose Paragraph to specify the desired
line space when the cursor stays on the text frame. The single line space is the 1.66 times the height of

the text characters.

You can specify either At Least, Multiple or Exactly option to specify the line spacing. At Leastincreases
line spacing automatically when the characters are too large to fit the line spacing you had specified.
Multiple sets the line spacing according to the text height, instead of setting the value ofthe line spacing.
If the text height is not the same in a line, the line spacing is fixed by the biggest text height. Exactly

specifies theexact line spacing foreach line.

Exactly style may result in the text in lines situated above or below lines with large font characters to
overlap the larger characters.

Create Stacked Characters

The stacked text is text or fraction applied to mark tolerance or measure units. Before creating stacked
text, you have to use special characters to indicate the stacked place for the selected text. The followng
contents present the special characters and illustrate how to create stacked text:

e Slash (/): Stacks text vertically and separate themwith a horizontal line.

e Apound sign (#): Stacks text diagonally and separates themwith a diagonal line.

e Carat (*): Creates a tolerance stack, which is stacked vertically as well as not separated by a
line.

239



ZW CAD User Guide

L.25-,215 hello 12 hello
plain text tolerance stack

1,1/2.1/3.4.5 1.2.3.4,5
diagonal fraction vertical fraction

You can also use Stack button on the Text Formatting toolbarto create stacked text.

Import Text from External Files

You can input text (TXT and other) contents into the drawing froman external file by selecting Inport
Text option fromthe right-click menu ofthe In-Place Text Editor, and display thetext in the drawing that

imported from an external file as a mtext object.

Importing text from external files provides users with infinite flexibility while manipulating, you can
operate fromcreatingtext file forstandard annotations firstly, and then insert thesetext into the drawing

as mtext objects forsubsequent editing and resetting its formats.

Text imported fromexternal files (TXT and other) uses currenttext style. Additionally, the external files
imported into the In-Place Text Editor retain its source document style for text height, and retain the

original setting for line break and enter symbol.

To Import Text file

Select Draw >Text >Multiline Text from the main menu.

2. Specify two corners of the multiline textbox separately to define the width of the
mtext object.

3. Right-click on the In-Place Text Editor, and then select Import Text from the shortcut
menu that pops up.

4. SelectthedesiredtextfilefromtheSelectFile dialogbox, and then click Open. The
text contents of the text file will be inserted into the position where the cursorstays
within the In-Place Text Editor.

Modify text contents to beinserted on yourdemand.

6. ClickOKon thelIn-Place Text Editor to save the modification and exit the editor.
If you drag an external file into the drawing directly, it will be displayed as OLE object. Additionally, if

you use theclipboard to copy text from otherapplications and paste it into currentdrawing directly, the
text will be displayedas OLE objects.
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8.1.3. Leaders

A leaderis a line or spline with an arrowhead at one end, and annotations (Mtext, blocks as well as

tolerance) at the otherend.

Generally, you place an arrowhead at thefirst point. An annotation, created as dimension text, is placed

immediately adjacentto the last point.

Create a Leader Line

You can use LEADER or QLEADER to create a leader and control the appearance. The color ofa leader
is controlled by the color ofthe current dimension line. The scale is controlled by the global dimension
scale specified on the currentdimensionstyle. The appearance ofa leader is controlled by the setting of

the first arrowhead onthe current dimensionstyle.

Add Textto a Leader

There are two methods to addtext to a leader:

e Typetext onthe command line
e Create the multiline text using the In-Place Text Editor

When creating text, you can assign the style to an individual character and attach the copies of the current

annotationto the leader.

When the value of variable system DIMGA P is negative, the systemcreates a boxnext to the text, which
the distancebetween themis determined by the value of DIMGAP.

The text is placed automatically at the endpoint ofa leader at the specified value, which is stored in the
"Offset fromthe dim line" on the Text tab of Modify Dimension Style dialog box. If the dimension is
tolerance, the future control frame is placed at the endpointofa leaderas well. Ablockis inserted at the

specified location with thespecified scale value.

To create aleaderand an annotation

Choose Dimension >Leader from the mainmenu.
Specify the startingpoint of the leader.
Specify theendpointof the leader line segment.

A W N P

Specify additional leaderline segment endpoints.
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5. After you specifythelastendpoint, press Enter.
6. Typethe annotation, andpress Enter to enter the nextline of a nnotation text.
7. Press ENTER to completethe command.
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Specify the starting point of the leader (A) and the endpoint of the leader line segment(B)

The following picture shows the text is above the leader. You can set the Text Placement from the Text
tab in the Modify Dimension Style dialogbox.

center

8.1.4. Multileader

Multileader is usually composed of four-part, arrowhead, leader, leader landing, and content. Each
multileader can contain more than one leader line, and each leader line can be composed of one or more
segments. Leader content can be set to Mtext or block. That is, a note created by multileader can point

to more than onepart ofthe drawing.
You can create a multileader by Arrowhead First or Content First. The Multileader Style Manager is also

provided forstyle managing. You can create different styles of multi-leaders in the same view by setting

multileaderstyle.
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Intermediary
point Text grip
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Landing
grip set

Leader lines Leader landing gap

MultileaderToolbar

Functions of the buttons on multileadertoolbar are described in the table below:

Icon Name Function Description
/ Multileader Creates amultileader object.
! + Add Leader Adds leaders to theselected multileader object.
Remove Leader Removes the leader fromthe multileader object.

Open "Multileader Style Manager ”dialog box, in which

NI

Multileader Sty
Hiteaeroly’s you create, modify ordelete multileaderstyle.

Create multileader

Enter MLEADER command, according to prompt to create multi-leaders on any location in the drawing.

Steps for creating multileader with M Text.

Select [Dimension - Multileader].
Specify leaderarrowhead's location.

Specify leaderlanding's location.

2 W N PR

Enter multitext in the text box as leader content, and then click "OK" button to

completethe multileader creating.

Steps for creating multileader with Block.
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Select [Dimension - Multileader].
Enter O (option) and set the multileader content type to block, then exit.
Specify leaderarrowhead's location.

A W N P

Specify the location of the multileader to finish drawing.
Multileaderstyle

The leadertype ofthe multileader cansetto spline or straight.

/(— TEXT TEXT

Line Spline

The contentofthe multileader can set to M Text or Block.

TEXT @

4356

Multiline Text

sulax” Eaniing Leader Landing

1
Leader Ve de Block

More details of multileader style settings, you can modify on Leader Format in Modify Multileader Style
dialog

8.2. Change Text

All of the text objects can be moved, rotated, deleted and copied, just as like other objects. You can
change the properties at the Properties panel.

You can also modify the contents of existing text and create a mirror image. The system variable

MIRRTEXT controls whetherthetext is reversed ornot when you mirror object.
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8.2.1. Changesingle-line text

You have two methods to modify single-line text:

e Tomodify only the content of the text,use DDEDIT command.

e Tochangetextstyle, location, size and content, use PROPERTIES command to open Propetties
palette, fromwhich, you can make the relevantsettings.

To edit text

1. Type DDEDITand then press Enter.
2. Selectthesinglelinetext.
3. IntheEditTextbox, editthetextand then press Enter.

To change text properties

1. Selectasinglelinetextobject.

Right-click the selected object andthen clickProperties on the shortcut menu.
Inthe Properties palette, enter any new textinthe Text Contents, and then change
formatting and other properties as needed.

You can also move, scale orrotate text through grips as like other objects. The grip ofa single-line text
is displayed at the lower-left corner ofthe baseline and the alignment point. As shown in the following

picture:
I i __ L( ]/alignmentpoint

grips for right-justified line text

W O -L‘—d» alignment paint

grips for middle-justified line text

Different grips generate differenteffect even though with the same command.

8.2.2. Change Multiline Text

You can changethe properties of multiline text in the Properties palette.

To edit multiline text

1. Type DDEDITand then press Enter.
2. Selectthe multiline text.

3. Editthetextintheln-Place Text Editor.
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4. ClickOK.

To change multiline text properties

Selecta multiline text object.
Right-click the selected object andthen click Properties on the shortcut menu.

3. Inthe Properties palette, enter any new text and change formattingand other
properties as needed.

Double-clicking opens the In-Place Text Editor, from which, you can modify the contents and fommts
oftext.

Change Text Location

You can move or change theline width through grips as well.

Generally, the location of grips is displayed at the four grips ofthe text, in some cases, at the justification

point.

You can also replace the text by entering the coordinate on the Properties palette.

Find and Replace Text

Within the In-Place Text Editor, right-click and select Find and Replacetoreplace the selected characters.
The contentofthe text is replaced, butthe properties ofthe text remain.

8.2.3. Change Text with a Leader

You can change the size ofa leader by stretching or scaling it. Stretch changes the distanc e between the
endpoint and the annotation. The scale only updates the scale oftheselected objects. For example, when
scaling a leader, the location of the annotation keeps unchanged. A leader can be used as the boundary

for trimming or extending, but not be trimmed or extended.

8.3. Work with Text Styles

The text style is applied to the text objects. You can use text style to control the text font, size, angle,
direction and other features. By default, the current text style is STANDARD, and you have to make
othertext styles current when you wantto apply them.

The STANDARD text style has the following default properties:
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Setting Default Description

Style name STANDARD Name with up to 255 characters

Fontname txt.shx the file associated with a font (character style)

Big Font None Special shape definition file used fora non-A SCII character set, such as Kanji
Height 0 Character height

Width factor 1 Expansion or compression ofthe characters

Obliquing angle 0 The slant ofthe characters

Backward No Backward text

Upside down No Upside-down text

Vertical No Vertical or horizontal text

You can modify the current text style or create a new text style directly. You can also delete the created
text style but not the default STANDARD text style.

8.3.1. Createnew textstyles

When you apply some settings thatthe STANDARD does not have tothe text, you haveto create a new
text style orchange the current text style.

Before creating a text style, you have to specify a name which can be up to 255 characters. The name
can contain characters, underscore, hyphen, dollar sign and other special characters thatare not used by
Microsoft Windows or ZW CAD.

You can also modify the currenttext style in the Text Style dialog box.

Some style settings havedifferenteffects onsingle-line and multiline text objects. Forexample, the

Upside Down and Backwards options are notavailable for multiline text objects.
You can also rename an existing text style except forthe STANDARD.

Except forthe STANDARD text style, alltext styles canbe removed using PURGE command or deleted
from the Text Style dialog box.

Certain formatting applied to individual characters within multiline text may not be retained. The
formatting not to be retained includes bold, font, height and obliquing. The formatting that can be

retained includes color, stack and underscore.

To create atext style

1. ChooseFormat>TextStylefromthe mainmenu.
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2. ClickNew, typea newtext style nameand then click OK.

3. Under Text Measurements, specify the Text Height, Width Factor, and Oblique
Angle.
Under Text Font, select the name, style, language, and bigfont you wantto use.

5. Under Text Generation, select the check boxes you want to indicate the direction
for printedtextto appear.

6. ClickApply,andthen clickOK.

8.3.2. Assign Text Fonts

Each character set consists of text characters, which shape is defined by fonts. In additionto the TrueType
font, you can use compiled SHX font in ZW CAD. One font can be used formultiple text styles as long
as you make other settings different. The following illustration shows the same font used by different
text styles thatuse different settings.

RN

hellq - e

You can specify thedesired font fromthe Text Font field to the current ora newly created text font in the
Text Style dialog box.

Use TrueType Fonts

TrueType fonts always appear filled in the drawing. By default, the systemplots the filled -in fonts, which
is controlled by thesystemvariable TEXTFILL.

Use Unicode and Big Fonts

ZW CAD supports the Unicode character-encoding standard. A Unicode font contains 65,535 characters
and shapes formany languages. You can enter characters thatare notavailable fromthekeyboardthrough
escapesequence. The escape sequence is of \U+nnnn, where “nnnn” represents the Unicode hexadecimal
value forthe character. Allof SHX shape fonts are Unicode fonts.

ZW CAD also supports the big font in order to accommodate alphabet text files consisted ofthousands
of ASCII characters.

When you use —STYLE command to specify fonts, you can specify two fonts separated by a commn.
The first one is common fontand thesecond is a big font. The specification is shown as follows: (specify
font and big font onthe commandline)
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Enterthis ... To specify this ...

[font name],[big fontname]  Both normal fonts and Big Fonts

[fontname], Only a normal font (Big Font unchanged)
,[big fontname] Only a Big Font (normal font unchanged)
[fontname] Only a normal font (Big Font, if any, removed)
ENTER (null response) No change

You should not entera long file name consisted of commas. The comma is interpreted as a separator.

8.3.3. Replace Font

If the font to be contained in the drawing can't be obtained fromthe current system, ZW CAD process it

by replacing these fonts with another specified one.
Specify fontsto replace

If the font to be contained in the drawing can't be found in the current system, ZW CAD replaces these
fonts with another specified font automatically. Otherwise, the system uses "simplexshx" font to
override those unknown fonts instead. To modify the replace fonts by system default, you can modify
the system variable FONTALT which is applied for specifying new font file name. However, the
FONTALT value will be mapped to another font if the big fontis used currently. Default font file for this
systemvariable is "txt.shx"and"bigfont.shx".

Edit Font Mapping File

Font mapping file is the list file for fonts and their corresponding replace fonts. If the specified fonts
can't be found in the current system, you can obtain from a font mapping file to replace them with

specified fonts.

Sometimes, to ensure partial specific fonts or enable fonts conversion in the current drawing, you can

create font mapping file with any text editor.

With these font mappingfiles, you can stipulate and manage fonts uniformly oruse themdirectly when
off-line printing. If encountering font objects created by other fonts, you can s pecify replace fonts to
apply in platformthrough font mapping. It's also available forusers to set a font mapping file to convert
each font to the corresponding font, forexample, when editing drawings, the SHX which is easy drawing
can beused forreplacing other fonts in the drawing, and subsequently switched to more complex fonts

when printing.

Font mapping file is a type of common ASClI text file with an extension name as .fimp, containing text
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file name without extensions or path in each line, the font file name with extension .ttfbehind the font
file is replaced font, thetwo file names are separated by a semicolon. The systemuses zwcad.fip (used
for ZWCAD only)as default fontmapping file. Any ASClltext editoris available forchanging the text
for replacing specified fonts fromthe font mapping file.

For example, you can input the following contents in font mapping file, to replace timesnr.pfb font fie

with times .ttf font file: timesnr;times.ttf.

If you can't find specified font file when opening a drawing, the system determines how to find the

replace font specific to the font type (single text, Mtext).

Ifthe text is a single text, the systemprocesses it with the following procedures:
e Search forreplace font file in ZW CAD .fmp file.
e Iterate font style table, search forthe font file in the same format.
e Usedefault font ZWCAD.fnt.

e Pop-up font file dialog box, in which user can specify replace font file, otherwise uses
ZW CAD.fnt as the default font.

If big fonts are beingused, search for corresponding font files in font mappingtable (zwcad.alt).

Search forthe corresponding codepage in font mappingtable (zwcad.ini), and then search for replacing

font file in font mapping table throughthis codepage.

If the corresponding text can't be found no matter which font is applied, usethe mapping font file found

in zwcad.ini, if still unfound, use zwcad.fnt.

If a text object is mtext, the systemhandles it by subsection through language setsoas to judge whether
the font file corresponding to this font file is capable of displaying this text object. If the font file
corresponding to this text object doesn't exist in the current system, the text style corres ponding to this
text will be used fordisplayingthis text. Even if the text style corresponding to this text can't be found,
Chinese systemwill take Song typeface as default, while other language systems take current font style
as default. If the corresponding font file exists but not display, the systemreads the specified font in
systemconfigured file (zwcad.alt). If the replacing font is corrupted oruseless in some cases, the fonts

will notbereplaced.

8.3.4. Set Text Height

Text height is the size of characters, which is measured in drawing unit. With the same height setting,
the displaying height ofthe TrueType font is usually lower than the one of SHX font. When the font is

not of TrueType font, the valuerepresents the size ofthe uppercase letters.

When the text height is set to 0 in the text style, the system prompts you to type a height value while

creating single-line text each time. So you can set text height to Oin the text style in orderto specify a
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new height before creating text.

For TrueType fonts, the value oftext height represents the height ofa capitalletter plus an ascent area.
The ascent is reserved for accent marks and other marks used in non-English languages. The relative
portion oftext height assigned to capital letters and ascent characters is determined by the fontdesigner

at the time the font is designed; consequently, it varies fromfont to font.

When you apply a text height to all text in the In-Place Text Editor, the whole multiline text object is

scaled, including its width.

8.3.5. Set Text Obliquing Angle

The obliquing angle determines that the text slant forward or backward. The obliquing angle ranges from
the -85 to 85. Positive value slants forward; negative value slants backward. As shown the following
picture:

0 deg rotation

30 deg rotatlon
\/ 6 -30 deg rotation

o
/O 7 / O/ %6 30 deg rotation

-30 deg rotation

8.3.6. Set Horizontal or Vertical Text Orientation

The text directions include horizon and vertical. Only if the associated font supports dual orientation,
you can create the vertical text. Each sequent text line is drawn to the right of the preceding line.
Generally, the rotation angle for vertical text is 270 degrees. You cannot create vertical text when the

fontis TrueType.

g 1
= 2
|
P 4
f 5
g 6
h 7
verical text
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To specify aline text style

w

© N o v ok

Choose Draw >Text >Single Line Text from the mainmenu.

On thecommand line, type S (Style) and press ENTER.

Type the name of a previously defined text style, and then press Enter. To display a
list of available text styles, type a question mark (?), and then press Enter.
Specify thetextinsertion point.

Specify the text height.

Specify therotation angle.

Type the textline, and then press Enter.

To complete the command, press Enter again.

To specify amultiline text style

N o o b WN

Choose Draw >Text >Multiline Text from the main menu.

Specify thefirst corner of the Multiline Textbox.

Onthecommand line, typeS (Style) and press ENTER.

Type the name of a previouslydefined text style, and then press Enter.
Specify the opposite corner of the Multiline Textbox.

Type the text.

ClickOK.

8.4. Check Spelling

You can use the SPELL command to check the spelling of text in your drawings, use various speling

dictionaries, and create customspelling dictionary. It is comprised ofthe following items.

Checking the spelling oftext

You can use the SPELL command to check thespelling of single-line text, multiline text, paragraphtex,

attributes, attribute definitions, and dimension text.

Checking the spelling oftext

1.
2.
3.

Type SPELLon the command lineand press Enter.
Selectoneor moretextentities.

In the Check Spelling dialog box, misspelled words display one ata time.

Do one ofthe following foreach found word:

e Keep text unchanged — Click Ignore tokeep the found word unchanged in the drawing, or click

Ignore

o Alltokeep all instances ofthe found word unchanged in the drawing.

e Changetext— Select or type a word in the Suggestions box, then click Change to change the
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found word in the drawing to the new text, or click Change All to change all instances of the
found word in the drawing.

e Click Addifyou want to addthe currently found word to a list of customspelling words.

The Check Spelling dialog will recognize the added word as spelled correctly the next time the word is
checked forspelling.

8.4.1. Work With Spelling Dictionary

Most drawings contain text thatis notrecognized as spelled correctly, eventhoughit is spelled correctly.
Forexample, if your companyname Zaffer, Inc. appears in all of your drawings, the company name will
appear as misspelled every time you check the spelling of drawing text. You can easily add words to a
customdictionary sothatany word in the customdictionary is recognized as spelled correctly.

The customdictionary is independent ofany spelling dictionary youhave chosen to use. You can check
the spelling of text using one dictionary, check the spelling of the same or other text using a different

dictionary, and in both cases, your customdictionaryis used.

TIP You can also add custom words to the custom dictionary directly during spell checking of text. In
the Check Spelling dialog, click Add to add the currently found word to the customdictionary.

To download and installa new dictionary

1. ExecuteSPELL onthe command line, selectone or moretext entities,andthenin
the Check Spelling dialog box, clickChange Dictionaries.

2. ClickDownload.

3. Fromthe web page that displays (or from a different web page), download the
desired dictionary.

4. Unzip the contents of the downloaded file to \MyDocuments\HunSpell, or the
location whereyou installed spelling dictionaries for ZWCAD.
ClickChange Dictionaries again, whichwill load the newly installed dictionary.
In Main Dictionary, select the desired dictionary.
ClickOK.

To use a dictionary already installed on your computer

1. Copy the existing dictionary (DIC file) to \MyDocuments\HunSpell, or to the
location whereyou install spelling dictionaries for ZWCAD. Or add the fol der to the
existing dictionary to the list of folders where ZWCAD searches for dictionaries.
ChooseTools > Options from the main menu, and then click Files and add the folder
location to the corresponding paths.

2. ExecuteSPELL onthe command line, select one or moretext entities, andthen in
the Check Spelling dialog box, clickChange Dictionaries.
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3. InMain Dictionary, selectthedesireddictionary.
4. ClickOK.

8.4.2. Createcustomspellingdictionary

The SPELL command compares text found in the drawing with correctly spelled words in an installed
dictionary (DIC file). There are many different dictionaries that can be used with ZW CAD, including
dictionaries in many different languages. You can download and install a new dictionary oruse a

dictionary already installed on your computer.

To create and managea customdictionary

1. Type SPELLonthe command lineandpress Enter.

2. Selectoneor moretextentities.

3. IntheCheck Spelling dialog box, click Change Dictionaries.

4. Toadda customword, typea word in Custom Dictionary Words, and then click Add.

5. Todeletea customword, selecta word in Custom Dictionary Words, and then click
Delete.

6. ClickOK.

8.5. Smart Voice

Smart Voice provides designers a more convenient interactive way for drawings review. The traditional
ways include face to face interaction or adding text annotations in the drawings (such as adding cloud
lines, leads, texts, etc.). However, the former onerequires both ofthe designers in the same place, which
is inconvenient forrecording and subsequentaccessing to the interactive content; while the latter one is
less efficient, you need to enter a lot of text and may lead to misunderstanding. As to the Smart Voice
function, it can help create voice comments in drawings, which is more conduciveto the communication
between designers.
Besides, alot of otherusages canbe derived fromthe smart voice function, such as:

e Auxiliary description for design intent

e Auxiliary tool fordesign thinking recording

e Auxiliary toolforreview comments description

e Effects enhancementtool for design demonstration

Create voice object

Choose Tools » Smart Voice » Smart Voice from the main menu.
Input S(Settings) inthe command line to specify the wayyouinsert the voice object.
Mouse over the generated record button, press and hold the left mouse button to
startrecording.

4. Releasethe mouseto stop recording and the Recordiconwill changeinto the Play
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icon.
Command line: SMARTVOICE
You can usethefollowing three ways to insert voice objects:

InsertintoPoint: Specify a point of absolute |locationto insert the voice object;

® N o w

InsertintoRegion: Bindthe voice objectto a region, the regionwill be highlighted
ina dashed frame when youmouse over it;
9. BindtoEntity Object:Bindthevoiceto an object, the object will be highlighted in

a dashed frame when you mouse over it.

8.5.1. Voice playback

Mouse overthe Ulicon ofthe recorded voice object, click the left mouse buttonto play the voice.

8.5.2. Delete voice object

Mouse overthe Ulicon ofthe inserted voice object, a Delete button willshow in the upperright comer,

click it to delete the voice object.
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9. Dimensions and Tolerances

9.1. Overview of Dimensioning

You can create five basic types of dimensions: linear, angular, radial, diametral, and ordinate.

You can create dimensions for existing entities by selecting them, or you can create dimensions by
selectingpoints within a drawing. For example, you can createa linear dimension either by selecting the
entity to be dimensioned or by specifying the first and second extension line origins.

Dimensions indicatethe measurementvalues of objects (e.g. length or width), distance or angles among
objects, or the distance between the feature point and the specified origin. You can create dimensions
that can be horizontal, vertical, aligned, rotated, coordinate, baseline, or continued.

I‘IIIJriZOI’ﬁ‘éﬂ linear

— - 952,18 -
z-, diameter
g
vertical linear— \@\
N ™
7 1 @
. uy
0
iy
radius
/f 1|
aligned 3084 a7las 27241 .| haseline
I
continued

When you create a dimension, the program draws it on the current layer, using the current dimension
style. Each dimension has an associated dimension style, which controls the appearance of the dimension,
such as the types ofarrowheads, text style, and colors of various components. You can modify existing

dimension styles by changing any of the dimension variable settings, and the new dimension style is
visible soonafter you confirmthe modification.

You can use the QDIM command to create oredit a series of non-associative dimensions.

9.1.1. Partsof a Dimension

Dimensions have several distinctelements: dimension text, dimension lines, arrowheads, and extension

lines.
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dimension line
dimension text

2a59 [ arrowhead
" —extension line

/ / EIeade:2

Dimensions can also contain other optional components. A leaderis a line leading from a feature of the
drawing to an annotation. Leaders begin with an arrowhead, and youcanusethemto place a dimension
away from the dimension line orto add notes. When you createa radial dimension, you can add a center
mark, which is a small cross thatmarks the center ofa circle oran arc, or you can add centerlines, which

are crossinglines that extend out fromthe centerofa circle oran arc.

Duis autem

Leader Center mark Centerlines

e Dimension text: a character string that usually indicates the measurement value, includes
prefixes, suffixes, tolerances, etc.

o Dimension line indicates the direction and extent of a dimension. For linear dimensions, it
displays as a line, forangular dimensions, it displays as anarc segment.

e Arrowhead: usually displayed at both end ofthe dimension line. You can specify various sizes
and shapes forarrowheads or tick marks.

e Extension line extends fromthe objectto the dimension line, in order to define dimension ranges.
e Centermark: a small crossingtag that marks the center ofa circle or arc.

e Centerline: a crossing dashed line that marks the center ofa circle orarc.

9.2. Use Dimension Styles

You can control the appearance of dimensions by changing settings. For convenience and to help
maintain dimensioning standards, you can store these settings in dimensionstyles.

9.2.1. Overview of Dimension Styles

Dimensions that you insert are created using the current dimension style. You can create, save, restore,

and delete named dimension styles.
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The DIMSTYLE command is available when you want to display information about the cument

dimension style and all of the named dimension styles.

Dimension styles provide a way for you to change various settings that control the appearance of
dimensions. You can then save those settings for reuse. If you don't define a dimension style before
creating dimensions, the programuses the Standard dimensionstyle, which stores the default dimension
variable settings. You can get Modify Dimension Style dialog started by clicking Modify button on
Dimension Style Manager dialog, for further modification ofeach dimstyle settings.

You can changethe following settings in the Dimension Style Manager.
e Extension lines, dimension lines, arrowheads, center marks or lines, and the offsets between
them
e The positioning of the parts of the dimension in relation to one another and the orientation of
the dimension text
e The contentand appearance ofthe dimension text

e Theunits ofthe dimensionvalue

With the Compare button ofthe Dimension Style Manager, you can list the difference between any two

named dimension styles.

If there is a dimension contained in the xref being inserted, then dimension style applied in this dimension
is also existing in the current drawing. You can compare externally referenced dimension styles with
otherstyles, but not allowed to modify themor make themcurrent. Anexternally referenced dimension

style can be used as a template to createa new dimension style in the current drawing.

To create a dimension style

Choose Dimension >Style from the main menu.
In the Dimension Style Manager dialog box, click New.

3. Type the name of the new dimension style, and choose which style started with
and whatkind of dimension used for.
ClickContinue.

5. Inthe New DimensionStyle dialog box, click one of the other tabs, and then change
the dimension settings as necessary. Repeat this stepfor each tab, as needed.

6. Toend thecommand, click OK.

To select a dimension style

1. ChooseDimension>Stylefrom the main menu.
2. Selecta dimensionstyle fromthe Styles list.

To rename a dimension style
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Choose Dimension >Style from the main menu.

In the Styles list of Dimension Style Manager dialog box, do one of the following:
Doubleclicktherequiredstyle.

Right-click on the required style name, and then choose Rename.

Type the new name.

o U b~ W N

ClickCloseto exit.

To delete anamed dimensionstyle

1. ChooseDimension >Stylefromthe main menu.
2. IntheStyles list of Dimension Style Manager dialog box, right click on the required
stylename, andthen choose Del ete.

3. ClickCloseto close.

To display information aboutthe currentstyle

1. ChooseDimension >Stylefromthe main menu.
In the Dimension Style Manager dialog box, click Compare.
In the Compare Dimension Style dialog box, choose the same dimension style from
the Compare and With pulldown list. All properties for specified dimension style
will bedisplayed.

4. |fyouwantto know the differentinformation between two styles, choose one style
in the Compare box, choose the other in the With box, and then you will see the
differencein thefollowingtab.

5. ClickCloseto close.

9.2.2. Control Dimension Elements

You can modify the appearance of dimension lines, extension lines, arrowheads, and center marks.

Modify Dimension Lines

On the Lines and Arrows tab of the Modify Dimension Style dialog box, you can set the color of
dimension lies, lineweight, ticks beyond extending theline, baselinespacing, and visibility.

Only when the arrowheads are assigned as oblique stroke arrowheads, architectural tick, Integral, dot
small or none arrowheads, you can set the displacement explains how far the dimension line extends
beyondtheextend lines, otherwise, this settingis not available.

You can also set the baseline spacingto control the spacing between successive dimension lines.

Iftext splits a dimension line, you canspecify whether each part ofthe dimensionline is visible ornot.

259



ZW CAD User Guide

Modify Extension Lines

Extension lines have the following properties: color, lineweight, distance beyond extension lines, offset
from start of extension lines, and visibility. You can set these properties on the Lines and Arrows tab of
the Modify Dimension Style dialogbox.

If extension lines are unnecessary or there is not enough space to display extension lines, you can
suppress oneorbothofthem.

The distance beyond extension lines means thathow far the extension lines extend beyond the dimension

line.

Start offset is the distance between the extension line origin and the start ofthe extension line, also called
extension origin offset. Shownas follows:

extension origin offset
extension line

1428 am
D230
iy | &\‘&—obhque

extension line
-]

L

The first extension line lies on the side where you specified the first extension line origin. If you create
a dimension for a line, you do not specify the extension line origin. Because the endpoint of the line
closet to the specified point becomes the origin ofthe first extension line. Generally, the extension lines

are perpendicular to the dimension line. However, if there is not space, you can make them oblique,
shown in the figure above.

You can control settings affecting dimension lines, extension lines, and center marks. Any changes you
make affect the current dimension style. The image tile on the right side of the Modify Dimension
Settings dialog boxshows the appearance of the dimensions based on the currentdimension style settings.
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e A Extend beyond dimlines.
e BBaselinespacing.
o C Offset from the origin.

To set the color for dimension lines

1. ChooseDimension >Stylefromthe main menu.

2. IntheDimension Style Manager dialogbox, select the style you wish to change and
choose Modify.

3. Inthe Modify Dimension Style dialog box, click the Lines and Arrows tab.

4. Makeyour selections under the DimensionLines.

5. ClickOK.

6. ChooseCloseto exit.

Choose Dimension Arrowheads

You can control the appearance and size ofarrowheads orhook marks placed at the ends of dimension
lines. Any changes you make affect the current dimension style. The appearance of the selected
arrowhead is displayed in the preview frame placed at the upperright corner ofthe Modify Dimension

Style or New Dimension Style dialog box.

You can specify different arrowheads for both ends of a dimension line and for leader lines. The Fist
arrow is toward the first extension line; The Second arrow is toward the second extension line. Blocks
defined in the drawingalso display in the three Arrowhead lists as user-defined arrows. You canusethese
blocks to create and assign your own arrowheads. The Arrow Size value determines the size of the

arrowhead, measured in drawing units. You can alsouse tick marks instead ofarrowheads.

To choose an arrowhead

1. ChooseDimension >Stylefromthe main menu.

N

In the Dimension Style Manager dialog box, select the style you want to change and
click Modify button.

In the Modify Dimension Style dialog box, click the Lines and Arrows tab.

Make your selections under the Arrowheads.

ClickOK.

ChooseClose to exit.

o U b~ W

NOTE You can also specify leaderarrow types using the DIMLDRBLK systemvariable.

Customize Arrowheads

The default arrowheads are stored as block definitions. If you select User Defined as your arrowhead

type,you'llbe prompted to assigna name to an existing block definition.
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The overall dimension scale factor determines the arrowhead size. If you assign the User Define
Arrowheadto the arrowhead in the Dimension Style Manager dialogbox, the block is inserted where the
arrowheads would normally go when youcreatea dimension. The X and Yscale factors oftheobjectare
setto "arrowhead size overallscale. You can trim the dimension line with text gap x overall scale units
ateach end. Ifyou want to trimthe dimension line, insert the rightmost block with a zero rotation angle

for horizontal dimensioning. And rotatethe lefimost block at 180 degrees about its insertion point.

If youusea paper-spacing scale, the scale factoris calculated before you applied it to the arrowhead sz
value.

Centermarks

While you are creating dimensions for circle or arc entities, you can setup type and size for the center
mark. Three types of marks are provided here: None, Mark, and Line.

9.2.3. Control Dimension Text

You can control the settings affecting the appearance of dimension text. Any changes you make affect
the currentdimension style. The preview frame on the upper right corner ofthe Modify Dimension Style
dialog boxshows the appearance ofthe dimensions based on the currentdimension style settings.

Fit Dimension Text Within Extension Lines

When there is notenough space between extension lines to acceptboth of dimension text and arrowheads,
you haveto adjust one orboth oftheir placement. By default, the systemfits thembestdepending on the
available space. You can also specify other methods to place themon the Fit tab of the Modify Dimension
Style dialog box. If there is no roomfor placing text and arrowheads, however, you want to keep them
together, and then they are both placed outside. If there is room for only text or arrowheads, you can
specify either text only orarrowheads only tobe placedbetween the extension lines.

You can also choose the "Place text manually when dimensioning" option to place dimension text

manually.

The following illustrations show how systemapplies a "best fit" for arrowheads and text.
- 8.9

UL

text and arrowheads  arrowheads inside,

inside text outside
=M, =S4T
text inside, text and arrowheads

arrowheads outside  outside
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If there is no space for text between the extension lines, the systemcreates a leader automatically to place
text. You can set the relationship between them on the Text tab of the Modify Dimension Style dialog
box.

If you choose the "Always draw the dim line between ext lines" option on the Fit tab of the Modify
Dimension Style dialogbox, the systemcreates a line between the extension lines as dimension line even

if neitherthe arrowheads nor the text is outside ofthe extension lines. Shownas follows

Fd] 7108
L—forced internal line

To format dimensions

Choose Dimension >Style.

N

In the Dimension Style Manager dialogbox, select the style youwish to change and
choose Modify.

In the Modify Dimension Style dialog box, click the Fittab.

In FitOptions and Text Placement, selectan option.

ClickOK.

ChooseCloseto exit.

D U B~ W

NOTE You can also specify how dimensiontext and arrows are arranged using the DIMATFIT system

variable. You can specify how dimension text is moved using the DIMTMOVEsystemvariable.

Fit Diameter Dimension Text

You can create various diameter dimensions based on text placement, fit options and the selection of

"Always draw dimlines between ext lines" option on the Fit tab. Shownas follows:

714
@,—‘F‘JB.?B
default horzontal user-defined horizontal  text and arrows inside
placement-text placement-dimension  with inside horzontal
outside circle, line and arrows, option selected
center mark, no center mark,

no farced interior line  forced interior line

Control the Location of Dimension Text

ZW CAD provides three justification settings: Horizontal, Aligned with dimension line, and ISO Standard.
You can also specify other location for the text. Mostof the settings are interdependent.
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- 7123 — . 323 g TLE3
text centered above  text centered text left-justified

the horizontal option  horizontally and ahove the dimension
selected vettically line

Align Dimension Text

Whetherthe text is inside or outside the extension line, it has no effect on the justification of dimension
text. You can choose whether the text is aligned with the dimension lines or remains horizontal. The

following figures show the combination ofthesetwo options. The default justificationis horizontal.

371 23
i
text inside extension  text aligned with
lines oriented dimension line
horizontally

To align dimension text with the dimension line

Choose Dimension >Style.

N =

In the Dimension Style Manager dialogbox, select the style you wish to change and
choose Modify.

In the Modify Dimension Style dialog box, click the Text tab.

Make your selections.

ClickOK.

Choose Closeto exit.

o U~ W

Control the Location of Dimension Text

You can place dimension text vertically or horizontally, and give the offset the text from the first

extension line.

Position Dimension Text Vertically

The vertical text placementis the position ofthe text relative to the dimension. You can placetext above,

below, or centered within the dimension line, oruse the JIS dimensions.

Above places dimension text above the dimension line; Outside places dimension text on the side far
from the point you specify for the dimension line; Centered places dimension text medially within the

dimension line; JIS places dimensiontext according to the Japanindustry standard.
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In the ANSIstandards, centered dimension text splits the dimension line. In the ISO standards, centered
text places above or outside the dimension line. In the following illustrations, ISO standards allow

angular dimension text to display in any ofthe ways shown.

T

A i

TE. =
ANS| standard text IS0 standard text ahove text aligned with
centered within the the dimension line and within the

dimension line dimension line
The justification and other settings may affect the vertical alignment of text. If you select Horizontal

Alignment, text inside the extension lines and centered within the dimension is placed horizontally, as
shown in the leftmost figure above.

Position Dimension Text Horizontally

The position of text along the horizon in relation to the extension lines. The settings include Centered,
AtExt Line 1, At Ext Line 2, Over Ext Linel, and Over Ext Line2. The following illustrations show the
examples of Centerand Over Ext Line lapplying to dimension text.

R

[*]
2

| 405,73

horizontal justification,  horizontal justification,
vertical justification, vertical justification,
Centered Ahove

As you createdimensions, the order you specified the extension line origins determines which extension

line is first. Forangular dimensions, the orderis defined around the counterclockwise. In the followng
figures, the first extension line origin is 1 and the second one is 2.

| 1! 12 [ 1

f s 2 e I 1 P
text horizontal and text horizontal at text horizontal at second
centered along first extension line extension line

dimension line

If the "Place text manually when dimensioning" option on the Fit tab of the Modify Dimension Style
dialog boxis chosen, as you create dimensions, you can place the dimension anywhere inside or outside

the extension lines alongthe dimension line. This optionis useful whenthespace between the extension
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lines is limited.

Control the Appearance of Dimension Text

Dimension text could be comprised of user-supplied text, prefixes, and suffixes provided by the
dimension style, and generated measurements. Forexample, you can add a radiumsymbol as a prefixto

a measurement, oradd an abbreviation fora unit beyond the text, suchas cm.

You can also set the text style and formats of color, height forthe dimensiontext.

Control the Text Style in Dimensions

You can set the text style for dimensiontext on the Text tab ofthe Modify Dimension Style dialog box
You can also specify a dimensiontext colorand a heightirrelevantto the heightvaluesetby current text
style. Choosethe "draw frame around the text" creates a frame when you createdimension text.

The text styles applied to dimensions are the same as the one applied toalltext created in your drawing.

Supply User Textto Dimensions

Besides ofthe prefixes and suffixes specified for primary and alternate units, you can provide your own
text. Because the prefix, suffix, and user-supplied text can be treated as a single text string, they can be
used to represent tolerance stacks and the changes can be applied to a font, text size, and other
characteristics using thetext editor.

The separator symbol \X is used to separateuser text aboveand below the dimension line.

Text prior to this symbol is aligned with and below the dimension line. Text following this symbol i

aligned with and below the dimension line.

For example, if you select Text while creating dimensions, and then input user text "<> ZWCAD \X
WELCOME", thus the user text is separated above and below the dimension line. In which, <> stands

for main units,\X separates thetext by a dimension line.

9.2.4. Control DimensionValues

Set the display format of dimension values.

Dimension Units

You can determine the appearance and format ofthe primary and alternate dimension units. The preview

frame on the upperright corner ofthe Modify Dimension Style dialog boxshows the appearance of the
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dimensions based onthe currentdimension style settings.

On the Primary Units ofthe Modify Dimension Style dialog box, you can setthe primary units for linear
and angular dimensions, including unit format, numeric precision and so on. These settings control the
display of dimension values. For linear dimension, you can also specify the prefixor suffix. The specified
prefix replaces the prefixes used for diameter and radius dimensions (@ and R, respectively).

¢302,15
<2972

432459
LEX;- A\

To round off dimensions

Choose Dimension >Style from the main menu.

2. IntheDimension Style Manager dialogbox, select the style you wish to change and
choose Modify.

3. Inthe Modify Dimension Style dialog box, click the Primary Units tab.
Inthe Linear Dimensions and Angular Dimensions fields, type or select the nearest
valueto which youwantto round off dimensions.
ClickOK.

6. ChooseCloseto exit.

NOTE You can also specify units for linear dimensions using the DIMLUNIT systemvariable. You can
specify fraction formats using the DIMFRA Csystemvariable.

Alternate Units

You can create a dimension in two systems of measurementsimultaneously in a drawing. This feature i
helpful when you want to add feet and inches dimensions in a drawing created using metric units. The
alternative units appear in square brackets ([]) in the dimension text. Alternative units can be applied to
linear dimensions only.

If you turn alternative-units dimensioning on when editing a linear dimension, the measurement is
multiplied by a specified alternate scale value. This value indicates the number of alternate units per
current unit of measurement. The default fault value for imperial units is 25.4, which represents that each
inch is equivalent to 25.4 millimeters. The default value for metric units is 0.0394, which represents that
each millimeter is equivalent to 0.0394 inches. The precision for alternate units determines the number

of decimalplaces.

Forexample, for imperial units, if you specify thedefault value of25.4 to the alternate scale setting and
0.00 to the alternate precision, the dimension is shown in the following figure.

267



ZW CAD User Guide

17369 [44.12]

(——4.3953 [111.64]—=

To create an alternate dimension

Choose Dimension >Style.

N =

In the Dimension Style Manager dialogbox, select the style youwish to change and
choose Modify.

In the Modify Dimension Style dialog box, click the Alternate Units tab.

Clickthe DisplayAlternate Units check box.

Makeyour selections.

Click OK.

ChooseCloseto exit.

No v ksew

Round Off Dimension Values

Except forangle dimensions, all other dimension values canbe rounded off. For example, if you specify
a round-offvalue 0f0.75, all distance is rounded to the nearest 0.75 unit. The number ofdecimal places

is determined by the precision set for primary and alternate units and lateral tolerance values.

13,60 . 912,50 = S04,00
round-off value set round-off value set round-off value set
to default{0) to default. 25 to default 1

Suppress Zeros in Dimensions

Control how to deal with leading and trailing zero in the numeric portion of dimension text. If you
suppress leading zero in decimal dimensions, 0.700 becomes .700; if you suppress trailing zero, 0.7000
becomes 0.7. If you suppress both leading and trailing zeros, 0.7000 becomes .7 and 0.0000 become 0.

The following paragraph shows the effect of selecting zero feet and zero inches using architectural units
style. If feet are included with a fractional inch, the number of inches is always indicated as zero and

ignores any optionyouselect. So, the dimension 4'-3/4" becomes 4'-03/4".

Option Effect Examples
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0-0 1/2" 0-6" 10"

No options selected Includes zero feet and zero inches 10 3/4"

Suppresses zero inches (includes zero  0'-0 1/2" 0-6" 1' 1'-
0 Inches selected

feet) 03/4"

Suppresses zero feet (includes zero 1/2" 6" 1'-0" 1'-0
0 Feet selected )

inches) 3/4"
0 Feet and O Inches )

Suppresses zero feet and zero inches 1/2"6" 1' 10 3/4"

selected

Display Lateral Tolerances

Lateral tolerance represents a value that the amount a measured distance can vary. You can control the
degree of accuracy needed for a future by specifying tolerances in manufacturing. A feature is some

aspectofapart,suchas aline, axis, point, or surface.

You can appendtolerances to the dimension text directly. These dimension tolerances indicate the largest
and smallest permissible size. You can also apply geometric tolerances to indicate deviations of form,

profile, location, orientation, and runout.

You can specify exact measurements for lateral tolerances theoretically. They are called basic dimensions
and have a boxdrawn around them.

Deviation tolerances represent the plus and minus values that are appended to the dimension values. If
the deviation tolerances are equal, the + signs precede them and they are known as symmetrical
Otherwise, the plus valuelocates above theminus value. Shown in the following figures.

+0,5
= 22352945

deviation tolerance gymmetrical deviation
tolerance

If you apply the tolerance as a limit, ZW CAD calculates a maximum and minimum value using the
positive and negative values provided. These values replace the original dimension values. The upper
tolerance locates above the lower ifyou specify deviation tolerances.
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991.5
=304

DEAEY

The vertical placement of tolerance values that is relative to the main dimension text can be specified.

Forexample, you can align the tolerances with thetop, middle, orbottomofthe dimensiontext.

446,0040.5 40.5 +0.5
05 44592 95 4460005
top middle hottom

You can also control how to suppress zero for tolerance values, as you can with the primary and altemate
units. The effect of suppressing zero in lateral tolerance is the same as suppressing zero in the primary

and alternateunits.

9.2.5. Set the Scale for Dimensions

Set the scale for dimensions. Setting dimension scale depends on the method youuse to lay out and plot

drawings.

Dimension scale has effects on the size of dimension geometry relativeto the objects in the drawing. In
addition to text heightand arrowhead size, dimension scale affects offsets in dimension as well, such as
the extension line origin offset. When you create dimensions, it's recommended to set the size and offset
to values thatrepresent theiractual plotted size. However, the tolerances, measured lengths, coordinates,
and angles cannot be applied tothe overall scale factor.

The method you lay out your drawing determines how to setthe dimensionscale. Themethod of creating

dimensions in a drawing layout is shown as follows:

Dimension in model space for plotting in model space. If you want to create dimensions that are scaled
correctly forplotting, you have to set the systemvariable DIMSCALEto the inverse ofthe desired plot
scale. Forexample, if the plot scale is 1/4, you haveto set DIMSCALEto 4.

Dimension in modelspace for plotting in paperspace. If you want to create dimensions that are scaled
automatically fordisplay in a paperspace layout, you have to set the DIMSCALEto 0. This method is
useful when you encounter the following situations: the dimensions in a drawing need to be referenced
by otherdrawings (xrefs); when you createisometric dimensions in 3D isometric views. To preventthe
dimensions in one layout viewport frombeing displayed in other layout viewports, it's recommended to

create a dimensioning layer for each layout viewport thatis frozen in all other layout viewports.
270



ZW CAD User Guide

Dimension in layouts. You can create dimensions in paper space by selectingmodel space objects or by
specifying object snap locations on model space objects. Thedimensions created in a paper space layout
do not need additional scaling: there is no need to change the default value of DIMLFAC and
DIMSCALE.

9.2.6. Annotative Dimension

Annotative Dimension cannow be displayed, created and edited. Usually, the size of dimension changes
together with the size ofthe geometry it annotates, resulting in its failing display in the Layout viewports
when plotting to a smaller scale. Now by defining the annotative property to control the way that the
annotative dimension scales, the size of the annotation dimension can be adjusted automatically
according to the specified scale in the Layout viewports and displayed at the correct size, which is

especially helpful for plotting drawings with multiple scales in multiple viewports.

143
Pamsee!

149

130

Size ofthe dimension willadjust automatically base ondifferent viewport scale

9.3. Create Dimensions

You can create dimensions by:
e Selecting the entity to dimension and specifying the dimension line location.

e Specifying the extension line origins and the dimension line location.

When youcreate dimensions by selecting an entity, the programautomatically places the extension line
origins at the appropriate definition points based on the type of entity you select. For example, the

definition points are located at the endpoints of arcs, lines, and polyline segments. When you create
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dimensions by specifying the extension line origins, the points you specify determine the definition

points. To establish these points precisely, useentity snaps.

9.3.1. Createlinear Dimensions

Linear dimensions annotate linear distances or lengths and can be oriented horizontally, vertically, or
aligned parallel to an existing entity orto the selected extension origin points. After you create a linear
dimension, you can add a baseline dimension or a continued dimension. A linear baseline dimension
inserts an additional dimension froma common first extension line origin ofa previous linear dimension.
Alinear continued dimension continues a linear dimension fromthe second extension line ofa previous

linear dimension.

TIP To select precise ordinate points, use entity snaps.

Create Horizontal and Vertical Dimensions

As you create linear dimensions, the system automatically applies a horizontal or vertical dimension
depending on the specified extension line origins or the location where you select an object. However

you can createa dimensionby specifyingit be horizontal or vertical.

In the following illustration, by default, a horizontal dimension is created unless you specify a vertical

once.

horizontal dimension  vertical dimension
created by default specified

To create a horizontal or vertical dimension

1. ChooseDimension >Llinear fromthe mainmenu.
Press Enter and then select the object dimension.
Or, you can insert the dimension by specifying the first and second extension line
origins.

4. Specify thedimension linelocation.

Create Aligned Dimensions

In the aligned dimensions, the dimension line is parallel to the line passing through the extension line
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origins. The aligned dimension is also parallel to the objects you specify. The following figure shows
two examples of aligned dimension. Select the object (1), and then specify the location of the aligned

dimension. The systemcreates the extension lines automatically.

To create an aligned dimension

Choose Dimension >Aligned fromthe mainmenu.

Press Enter and then select the object dimension.

Or, you can insert the dimension by specifying the first and second extension line
origins.

4. Specify thedimension linelocation.

1 A

To insertan aligned dimension by selecting the entity, select the entity (A) to dimension, and then select the

dimension line location

=7

To insertan aligned dimension by selecting the extension line origins, select the first extension origin (A), selectthe

second extension origin (B), and then specify the dimension line location (C).

Create Baseline and Continued Dimensions

Both baseline and continued dimensions are multiple linear dimensions. Baseline dimensions are

measured fromthe same baseline and continued dimensions are placed end to end.

Before creating either baseline or continued dimension, you have to create a linear, aligned, or angular
dimension. If no dimension in the current session, the system prompts for selecting linear, aligned, or

angular dimension. Ifthere are dimensions in the current session, you cancreate a baseline or continued
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dimensions incrementally from the most recently created dimension. Unless you specify another point
as the origin, bothbaseline and continued dimensions are always measured fromthe previous extension

line.

The following illustration shows thebaselineand continued dimensions.

..ﬂll.!lD..J 275,00

359,00

247,00
717,00

129.00

To create a linear baseline dimension

NOTE Before you can use this procedure, you must first create a dimension.
1. ChooseDimension >Baseline fromthe mainmenu.
2. Specify a second extension line origin or press Enter to select a dimension as a
baseline.
Selectthe nextextensionline origin.
Continueselecting extension line origins as required.
5. Toend thecommand, press Enter twice.

The program automatically places the new baseline dimension above or below the previous dimension
line. The distance between two dimension lines is determined by the Baseline Spacing value on the Lines

and Arrows tabofthe New Dimension Style or Modify Dimension Style dialogbox.

Aj- 3_4
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To add a baseline dimension to an existing linear dimension, select the existing dimension (A), selectthe next

extension line origin (B), and select as many additional pointsasyou want (C).

To create a linear continued dimension

NOTE Before you can use this procedure, you must first create a dimension.
1. ChooseDimension >Continue fromthe main menu.

2. Toselecta starting dimension, press Enter.
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Selectthe nextextensionline origin, and then press Enter.
Or press Enter andthen select anexisting dimension to continue.
To add continued dimensions, continue selecting extension line origins.

[©2 B 2 B~ O8]

To end the command, press Enter twice.
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To add a continued dimension to an existing linear dimension, select the existing dimension (A), select the next

extension line origin (B), and select another extensionline origin (C).

Create Rotated Dimensions

You can create rotated dimensions at a rotated angle you specify using DIMLINEAR Rotated option. An
example of a rotated dimension is shown in the following illustration. In this illustration, the specified
angle ofthe rotated dimensionis equal to the angle ofthe slot.

7S

Create Dimensions with Oblique Extension Lines

By default, the extension lines are perpendicular to the dimension line. However, if the extension lines
conflict with other objects in a drawing, you can use Dimension-Oblique menu option to change their
angles measured fromthe X axis of the current UCS to the extension line. This optionis only applied to

the existing dimensions, ignoring the dimensions to be created.
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9.3.2. Create Angular Dimensions

Angular dimensions are used to measure the angle between lines or three points. You can dimension
objects including circles, arcs, and lines. You can also create an angular dimension directly with three
specified points. By selecting the circle and specifying the angle endpoints, you can create the angular
dimension to measure the angle between two radiiofa circle. Forotherobjects, youchoose the objects
and specify the dimension location. You can also create an angular dimension by specifying the angle

vertexand endpoints.

When you create the angular dimension, you can modify the text content and alignment before placing

the dimension line.

With the existing angular dimensions, you canalso create a baseline and continued angular dimensions.
Baseline and continued dimensions should not be over 180 degrees. To acquire baseline and ¢ ontinued
dimensions that are larger than 180 degrees, you have to stretch the position ofthe extension line of an

existing baseline or continued dimensionusing grid editing.

DimensionLines

Angular dimension lines are typically represented with arc segments. To create an angular dimension for
two nonparallel lines, the dimension line arc spans the angle between the two lines. As you specify the
dimension line arc location, ifthe dimension line arc does notintersect one or two extension lines being
dimensioned, the system automatically draws them. The dimension line arc is always less than 180

degrees. However, for the circles and arcs, the dimension line arc can be up to 360 degrees.

To dimension an angle betweentwo lines

Choose Dimension >Angular from the mainmenu.
Selectoneline.
Selecttheother line.

A W N P

Specify the dimension linelocation.
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Select one line (A), select the other line (B), and then specify the dimension line location (C).

Dimension Circles and Arcs

If the object to be dimensioned s circle or arc, the dimension line arc is placed between the extensions.
The dimension line arc is also drawn between the extension lines when you usethree points to create an

angular dimension. The quadrant ofthe dimensioned angle depends onthe location that you specify for

the dimension line arc.

A7

)

circle lines lines specify vertex

To dimension, an angle encompassed by an arc

1. ChooseDimension>Angularfromthe mainmenu.
2. Selectthearc.
3. Specify thedimension arclocation.

B
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To dimension, the angle subtended by an arc, Select thearc (A) and then specify the dimension arc location (B).

9.3.3. Create Radial Dimensions

You can create radial dimensions for circles or arcs to measure their radial. The radial dimension is a
radial dimension line with an arrowhead that points to a circle or arc. To display centerlines ora center

mark, setthe systemvariable DIMCEN to nonzero.
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If the Text Placement on the Fit tab ofthe New Dimension Style or Modify Dimension Style dialog box
is set to "Overthe dimension line, with a leader", then the dimension s applied along with a leader line.
Both centermarks and lines apply only to radius and diameter dimensions. They are created only when
you placethe dimension outside the circle orarc. The size ofthecenterline is the distance of the centerine

segment that extends outsidethe circle orarc, shown in the following illustration:

- centerline
size

centerlines

To create aradial dimension

1. ChooseDimension >Radius fromthe main menu.
2. Selectthearcorcircle.

3. Specify thedimension linelocation.

A_l B FRSEES

Select the circle (A), and then specify the dimension line location (B).

Jogged Dimension

Jogged dimension is namely jogged radius dimension, which is also called "scaled radius dimension".
The user can specify the center position to place the origin of dimension for replacing center point of
circle or arc within radius dimension. The DIMJOGGED command is useful for creating dimensions in
case thatthecenterofcircle orarc to be dimensioned is located outside the layoutand can't be displayed

in its actual position either.

You can set the angle ofjogged radius from"Other Items" tab eitherin "New Dimension Style" dialog
boxor"Modify Dimension Style" dialogbox.

Fora jogged radius dimension having been created, you canmodify its jog and center position by means

of grip editing, Properties palette and executing the STRETCH command.
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To create a jogged radius dimension

Choose Dimension >Jogged from the main menu.
Selectacircleoranarc.
Select center position as the dimension origin.

A W N R

Specify a point to position the jog symbol.

9.3.4. CreateDiameter Dimensions

You can create diameter dimensions for circles or arcs to measure their diameters. Creating diameter

dimensions resembles creating radial dimensions.

You can create various diameter dimensions based on the location and size of circles or arc, and the
settings ofthe dimension style. Either drawing a center mark or line is controlled by the dimension style.
If the dimension line is created inside a circle or arc, the center mark or line is not drawn. The system
variable DIMCEN controls whether the center mark or line is displayed.

To create a diametral dimension

1. ChooseDimension >Diameter fromthe mainmenu.
2. Selectthearcorcircle.

3. Specify thedimension linelocation.

A—l — B- eL17o8

Select the circle (A), and then specify the dimension line location (B).

9.3.5. CreateOrdinate Dimensions

Ordinate dimensions are used to measure the perpendicular distance froman origin point called the datum
to a feature, suchas ahole in a part. Ordinate dimensions are comprised ofa leader line withan X orY
value. These dimensions are called datumdimensions. X or Yvalue is calculated in the current UCS, and
leaders are drawn along the orthographic direction at the current UCS. The dimension values are the
absolute values. By maintaining accurate offsets of the features from the datum, these dimensions can

prevent escalating errors.
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X ordinate dimensions show the distance ofa feature from the datumalong the X-axis. And Y ordinate
dimensions show the distance along the Y-axis. The systemdetermines whether the dimensionis X orY
ordinate dimension depending on the point you specify. If the distance is greater for the Y value, the
systemcreates an X ordinate dimension. Otherwise, the systemcreates a Y ordinate dimension.

Y ordinate

X ordinate

X and Y ordinate values are determined by the absolute coordinate value of the current UCS. Before

creating ordinate dimensions, it recommends you toresetthe UCS origin to coincide with the datum.

/_Ei..!lﬁ

UCS origin

0,00

0,00

In the ordinate dimensions, the dimension text is always aligned with the ordinate leader line, ignorng
the text orientation defined by the currentdimension style. You can also supply your own text or accept
the default one.

To create an ordinate dimension

1. ChooseDimension>Ordinate fromthe mainmenu.
2. Selectthe pointfor an ordinate dimension.

3. Specify theordinateleader endpoint.
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Select the ordinate point (A), and then specify the ordinate leader endpoint (B).

TIP To select precise ordinate points, use entity snaps.

9.3.6. Create Quick Dimension

Creates or edits a series of dimensions quickly by typing QDIM command.

To create a quick dimension

Choose Dimension >Quick Dimensionfrom the main menu.

Selectthe geometry to dimension, and then press Enter.

On the command line, it will display "Specify dimension line position, or
[Continuous/Staggered/Baseline/Ordinate/Radius/Diameter/datumPoint/Edit/seT
tings] <Continuous>:".

4. Youcan performtheoperation asdesired. Thedefaultis Continuous.

9.3.7. CreateArc Length Dimensions

Arc length dimension is available for measuring thearc length ofarc or polyline arc segment. ZWCAD
creates arc length dimension by specifying extension line position directly after selecting arc by defaul.
And use an arc symbolas arc length dimension logo, which is differing from the linear dimension and

angular dimension.
Arc symbolofarc length dimension displays both in front ofthe dimension text and above it, which is

adjustable from "Other Items" tab either in "New Dimension Style" dialog box or "Modify Dimension
Style" dialog box.
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Additionally, orthogonal orradial extension line is available for arc length dimension, only the included
angle ofthe arc segmentselected for creating arc length dimension is smaller than 90 degrees can display

its orthogonal extension line.

To create an arc length dimension

1. ChooseDimension>Arc Length fromthe main menu.
2. Selectanarcor polylinearcsegment.

3. Specifya pointto position thearclength dimension.

9.4. Modify Existing Dimensions

You can modify all components ofthe existing dimension objects in a drawing either individually or by
using dimension styles.

9.4.1. Modify Dimension Style

You can modify all of the properties of the existing dimension objects in a drawing using dimension
styles. You can also create a dimension style override to temporarily change a dimensioning system

variable without changing the current dimension style.
As you create dimensions, the systemapplies the default current dimension style to the dimensions. The
created dimension remains this style unless you apply a new dimension style to it or set up dimension

style overrides.

You can also modify the current dimensionstyle and apply it to existing dimensions. Ifa dimension style

is changed, the dimension associated with that dimension style updates automatically.
Override a Dimension Style

Overriding a dimension style changes a dimensioning system variable without changing the cunent

dimension. You can define dimensionstyle overrides for the following situations:

Forindividual dimensions, you may wantto modify some properties of dimensions, such as suppressing
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a dimension's extension lines or modifying text and arrowhead placement so that they do not overlap

drawing geometry, without creating a new dimensionstyle.

Set up overrides to the current dimension style. As you have created a dimension style override, all
dimensions that are created in this dimensionstyle includethe overrides, until you delete overrides, save
the overrides to anew style, ormake anotherstyle current. Forexample, you can change the extension
lines' color on the Lines and Arrows tab by clicking the Override button in the Dimension Style M anager;
and keep the current dimension style unchanged. However, thenew value for color is stored in thesystem
variable DIMCLRE. The extension lines of the dimension you create will apply the new color. The

dimension style overrides canbe saved as thecurrent dimensionstyle.

Dimension style includes some common dimension characteristics that are suited to be saved
permanently, and some are applied on an individual basis that can be applied more effectively as
overrides. Forexample, a single typeofarrowheadis oftenusedin a drawing, so it is suited to be saved
as part ofthe dimension style. However, suppression of extension lines often applies in individual cases

only and is more suited to a dimension style override.

The overrides apply to the dimension you are creating and all subsequent dimensions that are created
with it untilyou reverse it or set another dimensionstyle to current.

9.4.2. Make Dimensions Oblique

Extension lines are normally created at a perpendicular angle to the dimension line. You can changethe

angle ofthe extension lines, however, so that they tilt relative to thedimension line.

To make oblique extension lines

1. ChooseDimension >Obliquefromthe main menu.
2. Selectthelineardimension, and then press Enter.
3. Typethe obliquingangle,andthen press Enter.

\

A.
1
Pt /)\ 215
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\

Select the dimension to be made oblique (A), and then type the obliquing angle.

TIP To align the oblique angle if you don't know the exact measurement, use snaps to pick two points
on the entity.
283



ZW CAD User Guide

9.4.3. Modify Dimension Text

You can changethe existing dimension text including text content, location, and orientation.

The existing text in a drawing can be rotated, moved to anew location, or replaced with new text. You
can also move the text backto its home position using Dimension-Align Text-Home menu option. This
default location is defined in the current dimension style. In the following figures, the home positionis

specified aboveand centered on the dimension line.

N

dimension text rotated dimension text moved
hack to home position

You can rotate the specified text at an angle using the Dimension-Align Text-Angle menu option, or

change the angle and contentin the Properties palette.

When youmove text, you haveto select a single dimensionto move first. You can move the dimension
text anywhere along the dimension line. You can use grips to move text up or down, which does not
change the current vertical alignment ofthe text placement relative to the dimension line. However; the
dimension and extension lines are modified accordingly. The following figure shows the effect of moving

text up and to the right. The text placementrelative to the dimension still remains centered and vertical

I - | Lyps.an
text centered vertically result of moving text to
on the dimension line  the right and outside the

extension lines

To rotate dimension text

Onthecommand line, type DIMEDIT.

Type R (Rotate).
Type the new dimensiontextangle, andthen press Enter.

2 W N P

Selectthe dimensionto be rotated, and then press Enter.

Select the dimension to be rotated (A), and then Result
type the rotadion angle.
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NOTE The dimensiontext angle is relativeto thedimension line. Ifthe dimension text rotation s set to
zero, the text angle is defined by thedimension type and the dimensionstyle.

To move dimension text

Onthecommand line, type DIMTEDIT.
Selectthe dimensionto reposition text.

3. Selectthenew textposition.
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I._amn —.'. el 2.000

Select the dimension to be moved (A), and then select the new textposition (B).

To restore dimension text to its home position

1. Onthecommandline, type DIMEDIT.
2. Type H(Home).

3. Selectthedimensiontextto restore, andthen press Enter.

To replace existing dimension text with new text

Onthecommand line, type DIMEDIT.
Type N (New).
Type the new dimensiontext, and then press Enter.

A W N P

Selectthe dimensionto bereplaced, andthen press Enter.

9.4.4. DimensionJogged

The DIMJOGLINE command is available for adding or removing jog symbol for linear dimensions,
showing a dimension value differs from its factual measured dimension value. Generally, the value

displayedhere is greater than the actual measurement value.

The joggedline is composed oftwo paralleled lines and a connecting line with 40 degrees between them
As forthe heightofthe jogged line, the user can set it from"Other Items" tab either in "New Dimension
Style" dialog boxor "Modify Dimension Style" dialog box.

After adding jog symbol to the linear dimension, the jog is defaulted to be placed at the center pont
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between first extension line and dimension text or center point based on the dimension text. To relocate
jog symbol, you can adjust the position of dimensiontext or specify the new positionto locatejog after

reselecting dimension.

To add ajog to the linear dimension

Choose Dimension >Jogged Linear from the mainmenu.
Selecta lineardimension.

3. Specifya pointonthe dimensionlineto determinethejogsymbol, or press ENTER
directly to positionthe jog symbol in the default place.

"\~ 2. 08 —=

9.4.5. Dimension Inspection

You can add orremove dimension inspection for existing dimensions. For transmitting the frequency of
inspecting the part being dimensioned, the dimension value and parts tolerance are ensured to be within
specified range.

Dimension inspection can beaddedto any type of dimension objects, which is composed ofa frane and
internal text. You can specify the shape of inspection frame as round, angular or none. An inspection
dimension contains utmost three kinds of information field: inspection tag, dimension value, and

inspection rate. Usinga perpendicular line to divide the dimension information amongeach field.

l+—(dim | 3. 25 | 100% }—=]

In which, inspectiontag, used for mark the text of dimension inspectionis located on the left side within

the inspection frame.

Dimension value here is the value before adding dimension inspection, which is located in the central

part ofthe inspectiondimensionincluding tolerance, text and measurement value.

Inspectionrate which is expressed by percentageis located at theright side within the inspection framne,
indicates the required frequency ofthe partbeing created.
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To create an inspection dimension

Choose Dimension >Inspect from the main menu.
Inthe Inspection Dimensiondialog box, click Sel ect Dimensions button.
3. Closethe Inspection Dimension dialog box temporarily to switch to the drawing
area.
4. Select dimensions to add dimension inspection, and then press ENTER to finish
selection and returnto the dialog box.
Selecta shapefor the frame from the Shape option.
ClickLabel optionto inputlabelin the text box.
ClickInspectionRate option to inputa valuein the text box.
ClickOK.

© N o w

To remove an inspectiondimension

[EE

Choose Dimension >Inspect from the main menu.

Inthe Inspection Dimensiondialog box, click Sel ect Dimensions button.

3. Closethe Inspection Dimension dialog box temporarily to switch to the drawing
area.

4. Selectdimensionsto remove dimension inspection, and then press ENTER to finish

selection and returnto the dialog box.

ClickRemove Inspection button.

ClickOK.

9.4.6. Dimension Space Adjustment

Once you have created multiple paralleled linear dimensions orangular dimensions, you can adjust the

space amongthese paralleled lines with an equal value either default or specified.

Various methods are available for creating paralleled linear dimensions and angular dimensions. Either
using DIMLINEAR and DIMANGULAR to create dimension one at a time or executing
DIMBA SELINE and DIMCONTINUE to place other linear dimensions or angular dimensions according

to the linear dimension or angular dimension previously created.

When using DIMBASELINE for creating baseline dimensions, the space between each dimension is
identical, which is controlled by system variable DIMDLI, but the variable is only applied to control
dimension space for the subsequentdimension space. If you adjust dimension space by changing the siz
of dimension text is changed only, oradjusting the dimension scale other than changing the position of

dimension line, then thedimension line is likely to be overlapped with text.

DIMSPACE command is also available for adjusting the space among paralleled linear or angular
dimensions or overlapped dimensions automatically in case that the original space is not equal values.

It should be noticed when adjusting dimension space, the dimensions you select must be of the same
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type, for example, either all of the linear dimensions or angular dimensions. Additionally, these

dimensions must beparalleled, or share thesame origin and placed at the extension line of one another.

If you set the space value to 0 when adjusting space among dimensions, you can align selected
dimensions at the dimension line. If you specify the space as Auto, dimension space among them is
default to twice ofthetext height. To modify the text height, youcanset fromthe Text tab on the Modify
Dimension Style dialog box.

="—é- %é—-= 2. 11—

9.4.7. Dimension Arrow Flip

Sometimes users want to flip overthe dimension arrow as it displays awfully under narrow space or the
arrow looks notcomfortable in the drawing. You canuse command “AIDIMFLIPARROW” orright click

on the dimensionto flip the arrow

(Flip the dimension arrow)

9.5. Add Geometric Tolerances

Geometric tolerances in a drawing show acceptable deviations of form, profile, location, orientation, and
runout ofa feature.

You can create geometric tolerances with or without leaders dependingon youuse the LEADER or the
TOLERANCE command.
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9.5.1. Overview

Each feature control frame consists of at least two compartments. The first compartment contains a
geometric tolerance symbol that indicates the geometric characteristic to which the tolerance is applied,
such as location, orientation, or form. For example, a form tolerance may indicate the flatness or
roundness of a surface. The geometric tolerance symbols and their characteristics are shown in the

following.

.. D .
Positior :Location
ey

Concentricity or coaxiality = Location

Symmetry —  :Location

:“
Parallelisi.”© :Orientation
Perpendicularity — :Orientation
Angularity < :Orientation

o
o

Hd
Cylindricity © ©  :Form

Il i

Flatness :Form

()
Circularity or roundness ~— :Form
Straightness : Form

Profile of a surface L : Profile

Profile ofaline ' ' : Profile

Circular runout 4 : Runout

7

Totalrunout :Runout

The tolerance value can then be followed by primary, secondary, and tertiary datum reference letters,
along with the material conditions of each datum. Datumreference letters are generally used as reference
tolerances to one of up to three perpendicular planes fromwhich a measurement is made, although datum

reference letters can alsoindicate an exact point or axis.

A feature control frame contains symbols that represent location, orientation, form, profile and runout
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that apply to a tolerance. Form tolerances control straightness, circularity, flatness, and cylindrictty;

profiles control surface and line.

Most editing commands can change feature control frames, and these feature control frames can be
snappedto with the object snap. You can alsouse grips to edit geometric tolerances. Unlike dimensions
and leaders, geometric objects are not associated with geometric objects.

primary and secondary
datum reference letters

tolerance value I

geometric characteristic— &5 | 0,056 M 0,820 [C® [DW|

symbol-in this case,posion

optional diameter symhbol

material conditions
of tolerance

material conditions
of datums

Material Conditions

The second compartment displays tolerance values. Depending on control type, youcan add a diameter
symbolpriorto the tolerance value, and specify a material condition symbolbehind this value.
You can apply material conditions to features thatcan varyin size, shown as follows:

e At maximum material condition (symbol M, also known as MMC), a feature contains the
maximum amount of material stated in the limits. At MMC, a hole has a minimum diameter,
whereas a shaft has a maximum diameter.

e At least material condition (symbol L, also known as LMC), a feature contains the minimum
amount of material stated in the limits. At LMC, a hole has a maximum diameter, whereas a
shaft has minimum diameter.

Regardless of feature size (symbol S, also known as RFS) means a feature can be any size within the

stated limits.

Datum Reference Frames

A datumreference consists of values and modifying symbols. A datumis a theoretically exact geometric
reference that measures and verifies a theoretically exact point, axis, or plane. The system provides up
to three datumreference letters and relative symbols followed by the tolerance value. Two or three
mutually perpendicular planes performbestwhen youapplying these datumreferences. They are jointly

called datumreference frame.

The following illustration shows a datumreference frame that consists ofthree perpendicular planes.
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econdaw—f —tertiary
datum plane: i datum plane

— primary datum plane

Projected Tolerance Zones

Projected tolerance zones control the height of the fixed perpendicular part of the extension area, and

controltoleranceaccuracy by positional tolerances.

Before you set the symbol to projected tolerance zones, you set a height value to specify the minimum
projected tolerance zone. The following illustration shows the projected tolerance zone height and

symbolappearing in a frame.

$4200[435)]
22

|

WO ©

Composite Tolerances

A composite tolerance consists of two tolerances that applied to the same geometric characteristic of a
feature or for features thathave different datumrequirements. One tolerance is in relation to a pattem of
features and the other tolerance to each feature within the pattern. The pattern toleranceis less restrictive
than the individual feature tolerance.

fdatum B

datum A——
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In the illustration above, the axis formed by the point where datums A and Bintersect called the datum

axis. The position ofthe pattern is calculated fromthat axis.

Before you createa dimension and add a compositetolerance fora drawing, youhave to specify the fist

line of a feature control frame and then choose the same geometric characteristic symbol for the second

line of the feature control frame. The specified geometric symbol compartment is extended over both

lines. Then youcan create a second line oftolerance symbols.
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9.5.2. Addinggeometrictolerances

Geometric tolerances indicatethe maximum allowable variations in the geometry defined by a drawing.

ZWCAD draws geometric tolerances using a feature control frame, which is a rectangle divided into

compartments.

To add a geometric tolerance

10.

11.
12.
13.

Choose Dimension >Tolerance from the main menu.

In the Geometric Tolerance dialog box, click the first square under Symand select
a symbol toinsert.

Under Tolerance 1, clickthefirst black boxto insert a diameter symbol.

In the Text box, type the firsttolerance value.

To add a material condition (optional), clickthe second black box and click a symbol
inthe Material Conditions dialog boxto insertit.

Under Tolerance 2, repeat steps 3 through 5 to add a second tolerance value, if
appropriate.

Under Datum 1, Datum 2 and Datum 3, enter the datum reference | etter.
Clicktheblackboxto inserta material conditionsymbol for each datum reference.
Inthe Height box, type a projected tolerance zone height value, if appropriate.
Toinserta projected tolerance zone symbol, click the Projected Tolerance Zone box,
ifappropriate.

Inthe Datum |dentifier box, adda datumvalue.

ClickOK.

In the drawing, specify the location of the feature frame.
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9.5.3. Controllingdimension tolerance

You can create dimensions as either tolerance or limits dimensions. When creating a tolerance dimension,
you can control the upper and lower tolerance limits as well as the number of decimal places of the
dimension text. The image tile on the right side of the Dimension Settings dialog box shows the

appearanceoftolerance and limits dimensions based on the current dimension style settings.

+0,015 3.38%
3374 _g'ong 3366
Tolerance dimension. Limits dimension.

To create a tolerance dimension

Choose Dimension >Style from the main menu.

N

In the Dimension Style Manager dialogbox, select the style you wish to change and
choose Modify.

ClicktheTolerances tab.

Makeyour selections.

Click OK.

ChooseCloseto exit.

No v auw

Dimensiontoolbar

9.6. Table

The table is a cell collection composed of rows and columns. Tables can be created from table style.
Meanwhile, youalso cancreate table objectaccording tothe data in Microsoft Excel spreadsheet.

The existing table canalso be edited. Editorial contentincludes: To edit thetext in a table cell, insert ow

(column), delete row (column), merged cells, modified cell borders, and so on.

You can control the appearance ofthe new table by modifying thetable style. Table style includes table

direction, background, text style and any other table characters.

9.6.1. TableToolbar

When you work in the Classic interface, the Table toolbar displays after you selecta table object (if you
work in the Ribbon interface, then the Table Cell contextual tab displays). Functions of the buttons on

293



ZW CAD User Guide

the Table toolbar are described in the table below:

Icon

e
s

Name

Insert Rowabove

Insert Rowbelow

Delete Row(s)

Insert Column to
Left

Insert Column to
Right

Delete Column(s)

Merge Cells

Unmerge Cells

Cell Borders

MIDDLE
CENTER

Match Cell

Function Description

Insert arowabove thespecified row or cell.

Insert arowbelow the specified row orcell.

Delete the current selected row.

Insert a column into the left side of the specified colurm or

cell.

Insert a column into the right side of the specified colurm or

cell
Delete the current selected column.

Merge the specified multi-cell into one large cell. There are
three kinds of merging cells.

All: Merge thespecified multi-cellinto one cell.

By Row: Merge the specified multi-cell into several cells by
removing the vertical gridlines and leaving all the horizontal
gridlines.

By Column: Merge the specified multi-cell into several cells
by removing the horizontal gridlines and leaving all the vertical
gridlines.

Separate the previously merged table cells.

Set border options for the selected table cell in " Cell Border
Properties" dialogbox.

Specify alignment ofthe cell contents.

Apply allproperties ofthe selected cell to othercells.
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9.6.2. Editand ModifyTable

Edit column & row

Operating Steps:

Selectonecell inthetable.

2. Click "Insert Row above" button on the Table toolbar to insert a row above the
selected cell. You can also click "Insert Row below" button to insert a row below
the cell, click"Insert Columnto Left" button to inserta column on the | eft side, and

click "Insert Columnto Right" button to inserta column to theright side.

Table Table
5 T T 12 1T 11
14 16 15 H 2 d
13 17 12 13 17 L
R T 13 17
R = E T T 13 17
7 2 15 [ 1 a -
12 15 11 17 12 a
12 15 11
Before After

Merge and unmerge cells

Operating Steps:

1. Selectonecellinthetable.
Hold down the SHIFT key, andselect another cell to be merged.
Click "Merge Cells" button on the Table toolbar, and select the way you want to
merge the cells. You can use the following three methods for merging: All, By Row
and By Column. Different merged cells will be generated according to different

merging ways.
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Table Table
12 17 11 12 17 11
14 16 15 14 16 15
13 T: 12 A C 12
W T 13 17 ! 17|
I 15 13 : 13
17 12 15 A 15
17 15 11 12 15 11
Before After

Change the appearance of cell borders

Operating Steps:

[y

Selectonecell inthetable.

2. Click "Cell Borders" button on the Table toolbar to open the "Cell Border
Properties" dialog box.

3. Inthis dialogbox, setthelineweightandcolor properties of cell borders.

4. ClickOKto finish setting.

Table Table
12 17 11 12 17 11
14 16 15 14 16 15
13 17T 12 13 17 12
riE r13 17 15 13 17
1 15 13 11 15 13
17 12 15 17 12 15
12 15 11 12 15 11
Before After

Edit data format and alignment

Operating Steps:

Selectonecell inthetable.

Click "Alignment" button on the Table toolbar to select alighment. Alignment
includes Top Left, Top Center, Top Right, Middle Left, Middle Center, Middle Right,
Bottom Left, Bottom Center and Bottom Right.
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Table Table
12 17 11 12 17 11
14 1R 15 14 16 15
13 1T 12 13 17 12
15 17 R 17
11 BT 13 11 BT R 13
17 12 15 17 12 15
12 15 11 12 15 11

Before After

Match cell format

Operating Steps:

1. Click "Match Cell" button on the Table toolbar, and then use the format of a
selected cell (source cell) to replace that of any other cell (destination cell).

2. The mouse pointer becomes a brush. Then you can match the destination cells by

clicking them.

297




ZW CAD User Guide

10.Blocks, Attribute and Xrefs

10.1. Create, Insert and Edit Blocks

Usually, blocks are several objects combined into one thatyoucan insert into a drawing and manipulate
as asingle object. A block can consist of visible objects suchas lines, arcs, and circles, as well as visible

or invisible data called attributes. Blocks are stored as partofthe drawingfile.

Blocks can help you better organize your work, quickly create andrevise drawings, and reduce drawing
file size. Afteryou create a block from multiple objects, you save it once, which also saves disk space.
You can change the block definition to quickly revise a drawing, and then update all instances of the
block.

If you insert a block that contains objects originally drawn on layer 0 and assigned color and linetype
BYLAYER, itis placed on thecurrentlayerand assumes the colorand linetype ofthat layer. If you insert
a block that contains objects originally drawn on other layers or with explicitly specified colors or

linetypes, the block retains the original settings.

If you insert a block that contains objects originally assigned color and linetype BYBLOCK, and the
blockitselfhas thecolorandlinetype BYLAYER, thoseobjects adoptthecolorand linetypeofthe layer
onto which they are inserted. Ifthe block is assigned an explicit color or linetype, such as red or dashed,

those objects adopt those qualities.

A procedure called nesting occurs when you include other blocks in anew block that you are creating.
Nesting is useful when you want to combine and include small components, such as nuts and bolts, into

alargerassembly and youneed to insert multiple instances ofthatassembly into an even larger drawing.

10.1.1. CreateBlocks

ZW CAD provides various methods to create blocks, and insert the block into a drawing more times as
youneed. With this method, you can create blocks as soon as possible. You can use several methods to
create blocks:

e Combine objects to createa block definition in your current drawing.

e Create adrawing file and laterinsert it as a block in other drawings.

Objects drawn on several layers with various colors, linetypes, and lineweight properties can be

combined into a block. Once a block is inserted into the drawing, the block reference preserves

information about the original layer, color, and linetype properties ofthe objects that are contained in the

blockalthoughitis always displayed on the current layer. W hether to retain their original properties or

inherit their properties such as color, linetype, or lineweight settings fromthe currentlayer for objects is
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controllable. To removeunusedblock definitions froma drawing, use PURGE command.

When defining blocks, you should define the block name, objects to be contained in the block, the
coordinate values ofthe basepoint to be used for inserting the block, and any associated attribute data.
The block definition in the illustration comprises a name, four lines, and a basepointat the intersection

of'the two diagonal lines.

v
A

ohjectsin hlock definition
drawing area created from
selected ohjects

The illustration shows a typical sequence for creating a block definition.

ohjects created  insertion point ohjects selected hlocks written
selected to hlock tahle

To create a block foruse within a current drawing

1. ChooseDraw >Block >Make fromthe main menu.
In the Block Definition dialog box, enter a block name in the Name box.
ClickPick buttonto specify a point as the insertion point for the block in the drawing
area.

4. ClicktheSelect buttonto selectthe objects forthe block, and then press Enter after
selection.

5. To restore the original objects to the drawing while retaining the new block, click
Retain.

6. ClickOK.

Create Nested Blocks

You can define blocks and other blocks as nested blocks so as to simplify the organization of complicated
blocks.

With nested blocks, youcan build a single block out of several components. But you should notice that
blocks that referencethemselves cannotbe inserted.

299



ZW CAD User Guide
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nested block hlocksthat are components of the neated hlock

10.1.2. Create DrawingFiles for Use as Blocks

You can create a block as a separate drawing file that you can insert into other drawings.

To save ablockas aseparatedrawing file

Onthecommand line, type WBLOCK.
Under Sourcearea, choose one of the following:
3. Block: This option saves existing block object to a separate drawing file. When
prompted, selectan existing block name from the pulldown menu of this option.
Entire drawing: This option immediately saves the entire drawing to a separate drawing
file.
Objects: This option saves those objects you select a separate drawing file. When
prompted, specify theinsertion point for the block, andselect the objects forthe block.
4. Under Destinationarea, type the name of the drawing file you wantto create and
choosethesaved path.
NOTE When saving the entire drawing as a separate drawing file, the program assigns the
0,0,0 coordinate as the insertion base point. You can change the base point by opening

the drawing and redefining the block.

Change the Base Point of Drawings to Be Used as Blocks

When inserting a drawing file into another drawing as a block, by default, the system uses the orign
(0,0,0) of WCS as the base insertion point. To specify different insertion point, you can use the BASE

command. Next time you insert the same block, the systemuses the new insertion pointby default.

Update Changes inthe Original Drawing

Once the drawing file has been inserted into another drawing as a block, the original drawing changes as
well. Butthe blockhaving been inserted will not change. Ifthe block happens to change along with the

originaldrawing, you should attach it as an external reference butnotas a block.

Use Paper Space Objects in Blocks

Objects created in paper space are notcontained in the block when it is being inserted into the drawing.
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You can convert the objects in paper space as a block or save as an individual drawing file before inserting

into other drawings.

10.1.3. Insert Blocks

You can insert blocks and other drawings into the currentdrawing. Whenyouinsert a block, it is treated
as asingle object. Whenyouinserta drawing, it is added to the current drawing as a block. You can then
insert multiple instances of the block without reloading the original drawing file. If you change the
original drawing file, thosechanges have no effect onthe current drawing unless youred efinethe block

by reinserting the changed drawing.

You can also insert blocks fromanother drawing into the currentdrawing. Both drawings must be open
at the same time to do this.

When you insert a block or drawing, you mustspecify the insertion point, scale, androtation angle. The
block's insertion point is the reference point specified when you created the block.

When you insert a drawing as a block, the program takes the specified insertion point as the block
insertion point. You can change the insertion point, however, by first opening the original drawing and
redefine the block.

You can specify thescale ofablockreference using different X, Y, and Z values.

> O = )

default value >< scale:D 5 X scale=1  rotation angle=45
Y scale=1 Y scale=0.5

To insertablock

Chooselnsert>Block fromthe mainmenu.
InthelnsertBlock dialog box, under Insert, click Block Name.
Inthe Block Name box, selectthe name of the block youwantto insert.

> W N P

If you want to use the pointing device to specify the insertion point, scale, and

rotation, select Specify On-Screen. Otherwise, enter values in the Insertion Point,

Scale, andRotationboxes.

5. Ifyouwantthe objects intheblock to beinserted asindividual objects instead of
as a single block, select Explode blockuponinsertion.

6. Clicklnsert.

Insert a Drawing File as a Block

You are required to specify insertion point, scaling and rotation angle while inserting the drawing fike
into the drawing. If external references are included in the block, the xrefs may notbenormally displayed

unless it has been inserted or attached to target drawing. You can redefine insertion point, scale factor,
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and rotation angle each time you insert the drawing, as the following picture shows:
%

block block inserted into drawing

To insert an entire drawing into the currentdrawing

1. Chooselnsert>Block fromthemainmenu.
InthelnsertBlock dialog box, under Insert, click On File.
Type the path and the drawing file name, or click Browse to specify the file from
the Insert Blockdialog box.

4. If you wantto use the pointing device to specify the insertion point, scale, and
rotation, select Specify On-Screen. Otherwise, enter values in the Insertion Point,
Scale, andRotationboxes.

5. Ifyouwantthe objects intheblock to beinserted asindividual objects instead of
as a single block, select Explode blockuponinsertion.

6. ClickInsert.

NOTE You can specify the insertion point, scale factors, and rotation angle in the Insert Block dialog
boxbefore inserting theblock. You can also control whether the block is exploded back into its original
component objects after insertion. If you want to explode theblock immediately, select the Explode Upon
Insertion checkbox.

Insert Blocks at Intervals

You can insert blocks at intervals along a selected geometric object. Use MEASUREto insert a block at
measured intervals. Use DIVIDE to insert a block at proportional (evenly spaced) intervals.

Insert Blocks with DesignCenter

The block definitions created in a drawing file are displayed in DesignCenter. Use Design Center to
insert blocks fromthe current drawing, right-click the block, and select insert block by specifying its
location, scale, and rotation. You cannot add blocks to a drawing in process of another command, and

you can only insert orattachoneblockat a time.

10.1.4. Controlthe Colorand Linetype Propertiesin Blocks

Through controlling properties like color and linetype for objects on theblock, the objects in an inserted
block can retain their original properties, can inherit properties fromthe layer on which they are inserted,

or can inherit the properties set as current in the drawing. When youinsert a block, the color, linetype,
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and lineweight of objects in the block retain their original settings regardless of the current settings in

the drawing.

The following three choices are provided for you to determine how the color, linetype, and lineweight

properties of objects are treated when a blockreference is inserted.

Objects in the block inherit their original color, linetype, and lineweight properties once inserted into the
drawing. The properties of objects in the block can't be changed until redefined. For this choice, it is
recommended that you set the color, linetype, and lineweight properties individually foreach object in
the block definition: which are different from BYBLOCK or BYLAYER color, linetype, and lineweight
settings when creating these objects.

Objects in the block inherit color, linetype, and lineweight properties that assigned to the current layer
only. Forthis choice, before you create objects to beincluded in theblock definition, set the current layer

to 0, and set the currentcolot, linetype, and lineweight to BYLAYER.

Objects inherit color, linetype, and lineweight properties that have been definitely set, that is, the
properties youhave set to override the color, linetype, or lineweight assigned to the current layer. If you
do not definitely specify layer properties for the objects, thenuse properties of the current layer. For this
choice, before youcreate objects to be included in the block definition, set the current color or linetype
to BYBLOCK.

10.1.5. Modify a Block Definition

You can redefine allinstances ofa block within the current drawing. Toredefinea block that was created
in the currentdrawing, you createa new block using the same name. You can update all the blocks in the
current drawing by redefining the block. Ifthe block was inserted froma separate drawing file that was

subsequently updated, reinsert that block to update all other instances in the current drawing,.

There are two methods of redefining block definitions, you can choose to modify block definition in

current drawing or an original drawing.

Modify the block definitioninthe current drawing.

Modify the block definition in the source drawing and insert it into the current drawing again.

To modify a block definition already inserted into the drawing, you should first create a new block
definition with a newname to replace the existing block definition, and all the references to that block

in the drawing are immediately updated to reflect thenew definition.

To save time, you can insert and explode an instance of the original block and then use the resulting
objects while creating thenew block definition.
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To redefine a blockin the current drawing

Choose Draw >Block >Make from the main menu.
In the Block Definition dialog box, type the name of the block you want to redefine
inthe Namebox.
3. ClickPick buttonto specify a pointas theinsertion point for the block in the drawing
area.
4. ClicktheSelect buttonto selectthe objects forthe block, and then press Enter after
selection.
ClickOK.
6. ClickYes inthe prompt boxthat displays to redefine the block inthe current drawing.
7. The block is immediately redefined, and all instances of the block in the drawing

areupdated.

TIP To restore theoriginal objects to the drawing while retaining the new block, click Retain.

Update a Block Definition That Originated from a Drawing File

To modify the original drawing directly before inserted into the drawing, blocks inserted into cument
drawing are not updated automatically unless the block definition fromthe drawing file is updated using
INSERT command.

Remove Block Definitions

Too many block definitions in a drawing file may affect the drawing size. To reducethe size ofa drawing,
you can remove unused block definitions. Erasing a block reference froma drawing may deletethe block
reference butretain the block definitions in the block definition table. Using PURGE command can help
removing unused block references fromyourdrawing in order to reduce the drawing size.

You should erase all references froma block before you can purgethe block definition.

Disassemble a Block Reference (Explode)

To modify one ormore objects within a block separately, you canuse Explode tool fromModify toolbas
and restore this block after you have modified these objects using one ofthe following methods:
e C(Create anew blockdefinition
e Redefine the existing block definition
e  You can automatically explode block references as you insert them by selecting the Explode
block upon insertion option in the Insert Block dialog box. Thus, the block reference will be

automatically exploded with each objectinserted into the drawingg separately.

To explode a block
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1. ChooseModify>Explodefromthe mainmenu.
2. Selecttheblock you wantto explode.
3. Press Enter.

10.1.6. Edit Blocks

The Block Editor contains anindependentarea in which you can createand edit block definition as you
would in the drawing area. Click “BEDIT” to enter the block edit modes.

With Block Editor, you can:
*  Update (Redefine) block definition (not support dynamic block yet) in Block Editor
¢  Saveas Blockorwrite blockas a drawing file
*  Defineattributes to an edited block

*  Edit nonuniformly scale block

When you define a block by opening it in Block Editor or select an existing block to open in Block
Editor, the contextualtabortoolbar willbe displayed as follows, and thedrawing area will turn to grey
color. In Block Editor, you can define the objects fora block definition, and save as newblockoras a

drawing file.

EEEEEE - @ 2D Drafting & Annotati ~ | ZWCAD 2020 tion - [Drawing 1.dwg]

“ ¥ Home Solid Annotate Insert Views Tools Manage  Export Online  APP+

[ -
Block
Editon

v

Tool Palettes - All Palettes.

10.2. Define and Use Block Attributes

An attribute is a particular object that you can save as part of a block definition. Attributes consist of
text-based data. You can use attributes to track such things as part numbers and prices. Attribute values
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are either fixed or variable. When you insert a block containing attributes, the program adds the fixed

values to thedrawing along with the block, and you are prompted to supply any variable values.

Afteryou insert blocks containing attributes, you can extract the attribute informationto a separate file
and then usethat information in a spreadsheet or database to produce a parts list or bill of materials. You
can also use attribute information to track the number oftimes a particular block is inserted into a drawing.
Attributes can be visible or hidden. Hidden attributes are neitherr displayed nor printed, but the

information is still stored in the drawing and written to a file when you extract it.

10.2.1. Define Attributes

You add an attribute to a drawing by first defining it and thensaving it as part ofa block definition. To
define an attribute, you specify the characteristics ofthe attribute, includingits tag, prompt, and default
text; insert coordinates and text formatting, and attribute flags (hidden, fixed, validate, defined, lock

positionand multiple lines).

To define an attribute

Choose Draw >Block > Define Attributes from the main menu.
In the Define Attribute dialog box, type the tag, prompt, and default text.

w

Under Insert Coordinates, specify the location of the attribute, or click Select to
selecta pointinthedrawing.

Under Attribute Flags, select the optional attribute modes.

Under Text, specify the text characteristics.

To add theattribute to the drawing, do one of the following:

No v s

Click Defineto add the attributeand keep the dialog box active so you can define
another attribute.
8. ClickDefineandExittoaddtheattributeand end the command.

10.2.2. Modify Attributes

You can edit an attribute definition before you associate it with a blockand before it is saved as part of
a block definition.

To edit an attribute definition

1. Onthecommandline, type DDEDIT.
Select the attribute definition text to edit.
Modify the attribute tag, prompt and default text in the Edit Attribute Definition
thatdisplays.

4. ClickOK.
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10.2.3. Define Block Attributes

Attributes can be attached to a block. Whenselecting objects to be included in the block, you can select
all the attributes and then choosethe block to be attached.

The order you select attributes determines the prompts displaying when inserting blocks. If you select
attributes by crossingselection or window selection, the prompts for attributes are displayed by the order

of creating attributes.

10.2.4. Modify Block Attributes

You can use the Block Attribute Manager to modify attributes in block definitions. For example, you can
modify the following items:
e Attributes ofblocks can be displayed after modification
e Text properties thatdefinehow attribute text is displayed in the drawing
e Properties that definethe layer that the attributeis on and the attributeline's color, weight, and
type
e By default, attribute changes youmake are applied to allexisting block references in the cunrent
drawing. If constant attributes or nested attribute blocks are affected by your changes, use
REGEN to update thedisplay ofthose blocks in the drawing area.

Redefine Block Attributes

When you modify the block definitions, the system prompts to select objects that are included in the
block definition, you canattach theattributes to the block by adding the desired attributeto the selection
set. Once the attributes of block definition have been modified, the inserted block reference may be

affected by the following descriptions:
Constant attributes with a fixed value, are lost and replaced by any new constant attributes.

Variable attributes remain unchanged, evenifno attributes are included in the new block definition.

New attributes do not appear in the existing block references.

To edit an attribute attached to a block

1. Onthecommand line, type DDATTE.

2. Select the block to edit. The Edit Attributes dialog box displays all the attributes
attached to the block youselect.

3. Edittheattributevalues as necessary.
ClickOK.
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10.2.5. Extract Block Attribute Data

Enter EATTEXT to start Attribute Extraction wizard if the blocks in the drawing contain attributes. You
can extract block information according to the wizard prompt and generate a list so as to overview the
attributes information ofthe blocks. You can get guide information fromthe wizard until youacconplish

selecting drawings, blocks and block attributes.

With the extracted block attribute data function, you can easily create a list using drawing data by
extracting attribute information and export to external files.

Export to exteriorfiles

When you want to savethe extracted information to external files, you can save the external file as CSV,
TXT, XLS and MDB format.

10.3. Reference Other Drawing Files (Xrefs)

You can link entire drawings to the current drawing as external references. Unlike inserting a drawing as
a block, in which you add all the objects from the separate drawing into the current drawing, extemal
references attacha pointer to theexternal file. The objects in the external reference appear in the cumrent
drawing, but the entities themselves are not added to the drawing. Thus, attaching an external reference
does notsignificantly increase the size ofthe currentdrawing file.

External references provide additional capabilities not available when you insert a drawing as a block
When you insert a drawing as a block, the objects are stored in the drawing. Any changes you make to
the original drawing are notreflected in the drawing in which you inserted it. When you attach an extemal
reference, however, any changes you make to the original drawing file are reflected in the drawings that
reference it. These changes appear automatically each time youopenthedrawing containing the extemal
reference. If you know that the original drawing was modified, you can reload the external reference
anytime you're working on the drawing.

External references are useful forassembling master drawings fromcomponent drawings. Use extemal

references to coordinate your work with others in a group. External references help reduce the drawing

file size and ensure thatyouare always working with the mostrecent version ofa drawing.

10.3.1. Attach External References

When a drawing is attached to current drawing an external reference, it will be linked to the drawing,
any changes tothe referenced drawing may affect the external reference in the current drawing.
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External references are inserted into the drawing as block definitions and used as single objects, But you

shoulddistinguish the external references and blocks.

Axref can be attached to various drawing simultaneously. In the same way, you can attach multiple xrefs
to the same drawingusing the full path orrelative path thatare partly defined. Even without saving path.

You should notice that xref must be an object created in model space when inserting xrefs, you can

specify the insertion scale, positionandrotation angle.

When youattach an external reference, its layers, linetypes, text styles, and other elements are not added

to the current drawing. Rather, these elements are also linked fromthe referenced file.

There are two ways youcan attach an external reference:

e Anattachmentis an inserted drawing that contains a link to the original file. Attachments can
themselves contain other, nested reference files. When you attach an external reference, any
nestedreferences contained in the file also appear in the current drawing.

e Anoverlayis also an inserted drawing that contains a link to the original file. Overlays allow
you to lay a drawing on top of another drawing, similar to the way you work manually with
transparencies. When a drawing that contains overlaid external references is itself attached or
overlaid as an external reference in another drawing, the overlays do not appear as part of the
external reference. Use overlaying when you want to see reference geometry in a drawing but
you do notneed to include that geometry in drawings that willbe used by others (nested extemal
references).

To attach an external reference

ChooseInsert>Xref Manager fromthe main menu.
ClickAttach.
3. Inthe SelectReferenceFiledialog box, specify the drawing file to attach and then
click Open.
4. IntheExternal Referencedialogbox, under Reference Type, choose how you want
toinsertthedrawing:
Attachment — Inserts a copy of the drawing and includes any other drawings that are
externally referenced within the referenced drawing.
Overlay — Lays a copy of a drawing over your original drawing; it does not include any
nested external references from the externally referenced drawing.
5. Makeany additional selections.
6. ClickOK.
7. If you marked Specify On-screen for any items, follow the prompts to attach the
external reference.
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xatNotification of Attached Xrefs

Afterinserting external references into the drawing, a xref icon displays at the lower right corner of the
status baron ZW CAD application window. Click this icon shown below to display External Reference

manager:

If the original drawing to which the xref links has been changed and needs to reload, an exclamation

mark appears on the xreficon.

Attach External References

You can use the following methods to attach xrefs into a drawing:
e  Attachxrefs to the currentdrawing using XATTACH command.
e  Start Xref Manager using XREF command, and select the xrefto be attached to the cumrent
drawing.
e Select the xref drawing you want to insert into the drawing from DesignCenter, and right-click
the drawing to select Attach Xref.

Viewingthe list of external references

You can view a list of the external references that are linked to the current drawing two different ways
using the Xref Manager:
e List View - Displays the external references in a list, which allows you to sort the list of
references by name, status, size, type, date, orsaved path.

e Tree View - Displays a hierarchical representation of the external references and the
relationships between them. The tree view shows the level of nesting relationships of the

attached externalreferences.

To view alist ofexternal references

1. Chooselnsert>Xref Manager fromthe main menu.

2. ClickListViewor TreeView.

Visibility, Color, and Linetype

You can control visibility, color, linetype and other properties by setting the layer on which the xref
locates. You canalso assignthese changes as temporary or permanent.
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Ifthe systemvariable VISRETAIN is setto 0, layer table stores in the xref have superiority, modifications
basedon a layermade for xref ofthe current drawing are only available for the current command. These
changes will not be saved along with the drawing. When restarting the drawing, layer table will be

reloaded and changes still remain in the current drawing.
Ifthe systemvariable VISRETAIN is set to 1, modifications based on a layer made of xref ofthe cument

drawing has superiority. Layer settings will be saved in layer table of the current drawing. And in
accordance with currenttasks.

Xref Clipping Boundaries

You can control whether to display clipping boundary of xref through setting system variable
XCLIPFRAME.

10.3.2. Nest and Overlay External References

Xrefs can be nested in another xrefand attached to the current drawing.

Xrefs that are multiply nested can be attached to the drawing. In the process ofattaching, you can select

insertion position, scaling factor and rotation angle for xrefs.

As the following illustration shows, master.dwg contains a.dwg andb.dwg. And drawing a.dwg contains
c.dwg. Thus, In master.dwg, c.dwg is anested xref.
b. dwg

O

master. dwg a. dwg

c.dwg

Specify the type ofa xref, including attachment and overlay. Using overlay to exclude any nested xefs
rather than overlay xrefs. This type is typically used for sharing data in the network. In Xrefs that are
attached in overlay type, you can view relative methods directly between the drawing and other grouping
drawings.

In the following illustration, attach master.dwg tomultiple drawings as xref. Users who are working with
a.dwg needto view and use objects drawn on b.dwg without butnot reference the drawing b.dwgbecause
it would then appear twice in master.dwg. Instead, this may overlay b.dwg but not makes it included

when a.dwg is referenced by master.dwg.
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c. dwg
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master. dwg a. dwg
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Relative Saved Paths and Nested Xrefs

You can specify saving path individually for the xrefs that are attached to the drawing in Xref Manager
dialog box. You can select the saving path as full path, relative path orno path.

If the xref to be attachedis anested xref, its relative saving pathmeans the position relative to the host
computer.

10.3.3. Update Attached External References

If the xref drawings are changed, you can update the xrefto the latest version whenever you want.

To updatea xref, start Xref Managerusing XREF command. The status ofupdated xrefs displayed in the
listis "Needsreloading", and youcanupdate these xrefs by clicking the Reload button.

Once the xrefs are reloaded, the system automatically updates each xref when you open the attached
drawing file directly to show the latestxrefs.

Openingexternal references

From the Xref Manager, you can quickly open the source drawing for any external reference. This is
especially helpfulif you are working with nested external references, which you cannot bind or detach.
From the Xref Manager, open the source drawing, make changes, and then save and close the source
drawing. When the XrefManager displays again, simply reload the external reference.

To open an external reference

1. Chooselnsert>Xref Manager fromthe main menu.
2. Selecttheexternal referenceto open.
3. ClickOpen.
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Under the expedite network operations, users can update xrefs by reloading regardless of any changes
happentotheoriginal file of xrefs. But the variance path for the original file may causethe xrefs updating
failed, you must specify the actual saving path for the xrefs.

O O O f'ﬁ\ O
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O e

¥ref attached edited xreffile xref updated

Notification of Changed Xrefs

Afterthe xrefs having been attached to the drawing, the systemautomatically checks whether the original
drawing file is modified in certain intervals since it loaded or reloaded thelasttime. The xreficon located
at the right lower comer of the status bar appears an exclamatory mark once the xref file has been
modified, and needs to reload. You canclick this icon to open xref Manager to reload the changed xrefs.
Xref notification behavior is controlled by the XREFNOTIFY systemvariable.

@ External Xref File Has Changed

External xref changed, use xref manager to reload

Reload Datenextra - Copy

Update Xrefs with Demand Loading Turned On

If systemvariable XLOADCTL s setto 0, turn off Xrefs with Demand Loading, load the whole drawing
if click the load button.

If system variable XLOADCTL is set to 1, turn on Xrefs with Demand Loading, all other users cant
access thexref file when reloading the file with Demand Loading.

If systemvariable XLOADCTLis set to 2, load a temporary copy ofthe latest version ofthe xreffile to
be loaded.

Reloadingexternal references

When youopen orprint a drawing, any external references in the drawing are updated automatically. If
a drawing is already open and a referenced drawing is modified, you can update the current drawing
manually to display the latest version ofthe referenced drawing. Youmay also want toreload an extemal

reference thathas beenunloaded temporarily.
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To reload an external reference

1. Chooselnsert>Xref Manager from the main menu.
2. Selecttheexternal referenceto reload.
3. ClickReload.

10.3.4. Edit External References

Edit xrefs that are attached to the drawing, such as clipping, binding or detaching as well as specifying
the full path orrelative path for xrefs.

Clip External References and Blocks

You can define a clipping boundary through XCLIP command once a xref has been attached to the
drawing, the clipping boundary defined by users are allowed to display only a part of the xrefs and
compress the displaying ofthe external geometric objects.

The clipping boundary is composed of coplanar lines and polyline as well. But self-intersecting poly lines

are not available for creating clippingboundary.

XCLIP can beused for generating orremoving clipping boundaries, generating p olylines fromclipping
boundary ordisplay thepartbeing clipped for one ormore xrefs orblocks. XCLIP only affects the single
object of xref, retain the xref definitions unchanged. The part of xref or block inside the clipping
boundary s still visible, while the remaining parts are invisible. The geometric drawing being referenced
itselfis unchanged, only its displaying way is edited.
You can use XCLIP to do the following:

e (Create newclipping boundary

e Remove existing boundary

e Generate polyline objects that are concurrent with the vertexofclipping boundary.

e  Tum on oroffxref Clipping

If xclip is turned on, allthe clipping boundaries will be started to display theclipped partof a xref. If the
xclip is turned off, the clipping boundaries will not be displayed, only display the drawings in xrefs
containing contents both inside or outside the clipping boundary. The clipping boundary can't be restored
once removed. The xrefhavingbeen clipped can be mo dified, moved, or copied as those unclipped xrefs.
While modifying the xrefs, the clipping boundary moves together with the xrefs. If the xref attached to
the drawing contain nested clipped xrefs, these xrefs willbe displayed as it was after clipping. The nested

xref is also clipped if superior xref has beenclipped.
Turning clipping boundaries on and off

The clipping boundaries can be controlled whether to display or not through system variable
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XCLIPFRAME. If set this systemvariable to 1, the clipping boundary can be selected and plotted as a
part ofthe object.

When a clipping boundary is turned off, the boundary does not display and the entire external reference
is visible, provided that the geometry is on a layer that is on and thawed. However, deleting a clipping

boundaryis permanent.

To turn clipping boundaries on and off

Choose Modify > Clip > Xref from the main menu.
Selectthe desired external references.
Press Enter.
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To turn off clipping boundaries, choose OFF. To turn on existingclipping boundaries,
chooseON.

5. Enteranoptionand then press Enter.

TIP When the XCLIPFRAME system variable is on (set to 1), you can select and print the clipping
boundary frame.

Clipping Boundary Options

When clipping boundaries, you can specify a rectangular or polygonal window or use the polyline to
define clipping boundary through New boundary option. If the selected clipping boundary is a
rectangular window, only xrefs within the rectangular window are displayed. The clipping boundary is

parallel to current UCS, and the clippingboundary will be applied to the normaldirection ofits plane.

To define a rectangular clipping boundary

Choose Modify >Clip>Xref from the main menu.

Selectthe external references to clip. If desired, you canalsoselect blocks.

Press Enter.

Type N (New boundary) or press Enter directlyto create a new clipping boundary.
If prompted, press Enter to delete anyexisting boundaries.

ChooseR (Rectangular).

Definethefirstcorner of the clipping rectangle.

Definethe opposite corner of the clipping rectangle.

© 0N o wv R WN R

The selected externalreferences are clipped by the rectangle.

TIP You can first select all external references, right-click the selection, and thenselect Xref Clip from
the shortcut menu.

When using a polyline to define clipping boundary, the clipping boundary is in accordance with the
polyline. Ifthe selected clippingboundary is a polyline, it can't be self-intersected. The systemtakes the

open polyline as a closed polyline if the arcs contained in the polylinehave been smoothed. The clipping
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boundary created this way is located on the plane parallel to the UCS that puts the polyline.

To define a clipping boundary using a polyline

Draw a polyline whereyou wantto clip externalreferences.

Choose Modify >Clip > Xref from the mainmenu.

Selectthe external references to clip. If desired, you canalsoselect blocks.
Press Enter.

Type N (New boundary) or press Enter to create a new clipping boundary.
If prompted, press Enter to delete any existing boundaries.

ChooseS (Select polyline).
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Selectthe polylineto useasa clipping boundary.

In addition to the rectangular clipping boundary and the clipping boundary usinga polyline, you can also
create a clipping boundary by specifying the vertices ofa polygon, but youmust note that the polygon

sections cannot be intersected themselves.

To define a polygonal clipping boundary

Choose Modify >Clip > Xref from the main menu.

Selectthe external references to clip. If desired, you canalsoselect blocks.
Press Enter.

Type N (New boundary) or press Enter to createa new clipping boundary.
If prompted, press Enter to delete anyexisting boundaries.

ChooseP (Polygonal).

Definethefirst corner of the clipping polygon.

O N O Ll B W N

Define the next corners of the clipping polygon, and then press Enter to end the
selection.
9. The selected externalreferences are clipped by the polygon.

Clip Depth

The front and back clipping planes for xrefs can be set before clipping the xref. To specify a clip depth,
the xref must contain a clipping boundary. The clip depth is always calculated normal to the clipping
boundary. When setting clip depth, youare prompted to specify a frontand back pointor distance relative
to the clipped plane. Regardless of the current UCS, the clip depth is only available at the direction
parallel to the clipping boundary.
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Deletinga clipping boundary

Ifyouno longerneed a clippingboundary for an external reference, youcan delete it.

To delete a clipping boundary

Choose Modify >Clip > Xref from the main menu.
Selectthe external referencesto clip. If desired, you canalsoselect blocks.
Press Enter.
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ChooseD (Delete), and then press Enter.

Bindinga xrefto a drawing

External references are not partofthe drawing. Rather, they are links to an externally referenced file. To
provide a copy of a drawing containing external references to someone else, you must also provide all
the external reference files. In addition, the user receiving the drawings must either recreate the same

paths youused when linking the external references or changethe paths for the external references.

To provide a copy of a drawing that contains external references, it is often easier to firstbind the extemal
references to the drawing. Binding the external references make thema permanent part ofthe drawing,
which is similar to inserting a separate drawing as a block. You can bind external references that are
attached directly to the current drawing; you cannot bind nested external references. Xrefs rely on the
naming sentence of named objects from "Block name[Definition name"to"Block name$n$Definition
name". Thus, you can create unique named objects for relative definition tables that are bind to all the

xref in the current drawing.

If select Insert, the xrefwill be inserted into the drawing after converted to blocks as inserting reference
drawings. Xrefrelies on named object, using the xref name removed from the names but not using the
"Blockname|Definition name" sentence. Ifinternal named objects havethe same name with bound xref
names in the drawing to be inserted, new names will not be added in the symbol table, and the bound

xrefs rely on named objects adopts properties of named objects local defined.
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To bind an existing external reference to a drawing

1. Chooselnsert>Xref Manager fromthe main menu.

2. Selecttheexternal referenceto bind.

3. ClickBind.

4. IntheBind Xrefs dialog box, choose one of the following:
Bind Binds the external reference and creates a unique name for each named object, such
as alayer or block, thatis located in the external reference. For example, a layer named
Electricinthe external reference will be named Xref$OSElectricinthe current drawing. If
the current drawingalready has a layer or block with the same name, the name is changed
incrementally, for example, Xref$1SElectric.
Insert Binds the external reference, but does not change the names of any named objects
in the external reference. For example, a layer named Electric in the external reference
will have the same name, Electric, in the current drawing. If the current drawing has a
layer or block with the same name, the named objectin the external reference takes on
the properties of the named objectin the current drawing.

5. ClickOK.

Detach External References

To detach the xref from the drawing, the selected xrefs will be removed from the xref list. Meanwhile,
relative xref in the current drawing will be removed as well. This can be also applied to xrefs directly
attached to currentdrawing, butthe nested xrefs can't be treated like this.

You should distinguish between detaching and remove, which are totally different concepts, removing a
xref will not remove its relative layer definitions. Using Detach option to remove all the associated

mformation of'the xref.

To detach an external reference

1. Chooselnsert>Xref Manager fromthe main menu.
2. Selecttheexternal referenceto detach.
3. ClickDetach.

NOTE Only the external references that are attached directly to the current drawing can be detached;
nested external references cannotbe detached.

Set Pathsto Externally Referenced Drawings

You can setthesaving path for the xrefs thatare changed after attached to the drawing when you selecting
a saving path for the xrefs, three types are provided for you: Full path, Relative path, and No path.

Full Path
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Full path refers to the path that marked by local disk or network server driver. By default, the path for
saving the xref files is a Relative path, but this path lacks flexibility, once the file is changed, the path

becomes invalid.

Relative Path
Relative path refers to path assigned by folders including current driver or original drawing file. The user
can move the original files among multiple drivers within the folder at the same hierarchy without

affecting updating xrefs.

You can't set the relative path in local disk or network server driver. The relative paths for xref original
files are assignedas follows:

e \:Lookintherootfolderofthe host drawing's drive

e path:Fromthe folderofthe host drawing, follow the specified path

e \path: Fromthe root folder, follow the specified path

e \path:Fromthe folder ofthe hostdrawing, follow the specified path

e _\path:Fromthe folderof the hostdrawing, move up one folderleveland follow the specified

path

e _\.\path: From the folder of the host drawing, move up two folder levels and follow the
specified path

If you have changed the path that includes the xref drawings, such as moving the file or save it to a
different path or disk, then all the relative paths ofthe xref must be changed individually so as to adapt

to the new position ofits references.

No Path
Specifies the path type of inserting xref as No path, the xref will not save the path information, if you
want to search the original file of xref, you can search through the following ways:

e  Search forthe current folder of the original drawing
e Search forthe Xrefs File Search Path defined in File tab in Options dialog box.
e Search forthe start folderassigned by shortcut of Windows applications

No Path is useful when users wantto move their drawings to another or an unknown folder hierarchy.

To change the path fora single external reference

ChooselInsert>Xref Manager fromthe main menu.
Select the external reference whose path you wantto change.
In Xref Found At, do one of the following:
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Enter a new filename or location.

5. Click™~—,selectthexref under a new path inthe Select New Path dialog box that

displays, and then clickOpen.
6. ChooseSavePath,andthen click OK.
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NOTE You cannot recursively referencea drawing fromthe same original drawing.

10.3.5. Edit External Referencesin Place

Edit xrefs of current drawing without opening the xref drawings.

Edit Selected Objectsin Xrefs and Blocks

You can edit or modify the visible text of xrefs attached to the drawing through edit in place. Because
block references and xrefs are different types of reference files, editing and modifying the block
references will be illustrated here.

Generally, one ormore xrefs and block references are contained in each drawing; the objects assigned to

be edited must be block references so as to redefine.

When you work with xrefs, you can modify the included objects, and save the modifications back to
xrefs. This may be proper to use when making small changes to the current drawing. But for complex
modifications, you should modify the xref drawing directly, and then update the attached xrefs in the
current drawing. Using edit in place for the xrefs may increase the size of the drawing and lower the

capability ofthe computer.

Understand the Working Set

Objects contained in the working set are components ofselected references. ZW CAD extracts selected
objects fromthe selected xrefs to edit in the currentdrawing, these objects havingbeen extracted froma
set called working set. Objects in working set can be changed and saved and the xrefs or block definitions

can be updated.

When constructing the working set, all the excluded objects of the working setmay be fading displayed.

Control the Fading of Objects

When editing references in place, theselected objects are normally displayed except for other unselected
xrefs or block references. The fading degree is controlled by system variable XFADECTL. This value
set the displaying density of objects outside the working set. The greater the value, the more fading of
the objects outside the working setdisplayed.
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Use the Refedit Toolbar

Buttons on the Refedit toolbar are only available when you use the edit-in-place command, which
contains the following buttons:

e Edit blockor Xref

e Addobjectsto working set

e Remove objects fromworking set

e Discard changesto reference

e Savebackchanges toreference
Add or remove objects from the working set

When editing attached references, you can add or remove references by clicking on Add objects to
working set or Remove objects fromworking set.

Ifnew objects are created when editing references, the new object may be takenas oneofthe objects in
selected reference, and automatically add to working set, the objects outside the working set may be
fading displayed.

The objects to be edited in-placecreated in a layer that the reference is locked are also editable. Before
editing the references, you should unlock the layer on which the objects are located, and then modify this
object. A fter modification, you can save the changes back to references. But the status of layer keeps

unchangedregardless of the lock.

When saving the changes for the references, all the objects in the working set are saved to references.
Objects that are removed from the working set never contained in the reference, subsequently become
other parts of the drawing. Objects that are added to the working set will be removed fromits origmnal
position fromthe drawing. The objects being created or removed will be added or removed from the

working set automatically.
Save Back Edited Xrefs and Blocks

Changes to thereferences are optionally saved to the currentdrawing.
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If you choose to save the changes, the system automatically regenerate the drawing, in addition, block
definitions are redefined and all the blocks are regenerated as well. Thus, changes to the xrefs can be
savedalso, ifthe objects in working set inherit its original properties defined in external references, these
objects retain new properties. If you remove some objects from the working set, these objects will be

added to thecurrent drawing.

If you discard the changes, the working s et removed as well and return theblock references to the original
state. When editing references in-place, if objects excluded from the working set are removed and you

discard the changes to the xref, the objects having beenremoved can'tbe restored.

If you have saved the changes forthe xref, you can get back the reference file and discard the changes,
use UNDO command.

If objects in current drawing inherit properties defined in xref, these objects will be displayed in new
properties called binding properties. Additionally, you can specify how the xref names are displyed
through systemvariable BINDTYPE. If the BINDTYPE is set to 0, the xrefnames will be added a prefix
$#8, if the BINDTYPE is setto 1, keep the xref names unchanged.

It should be noticedthat youcan't edit or change the referenced drawings when editing in-place, which

are only readable.
Edit Xrefs and Blocks with Nesting, OLE, or Attributes

Edit-in-place set limits for those nested xrefs in the current drawing. When you editing nested xrefs,
references together with theirnested references are displayed in Reference Edit dialog box, you canalso

change all the nested references. But changes are available for one reference at a time.
OLE objects included in the reference you are editing can be displayed but not edited.

If the block reference to be edited contains attributes, you can edit the attributes while editing the
references by selecting " Display attribute definitions for editing" option on the Settings tab in Reference
Edit dialog box. Attributes are invisible, but attributes definitions and selected geometric drawing can be
edited together. The attributes of original references keep unchanged after saving, and new attrbute

definitions only affectthe block subsequently inserted into the drawing.

10.4. Dynamic Blocks

Dynamic Block is a kind of block contains parameters and actions. It was built based on the block

Dynamic block has the properties of the block, which is uniquely flexible and intelligent.

Currently, ZW CAD supports the display of dynamic blocks, the display and editing of dynamic block
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customgrips, and the editingand saving of dynamic blocks.

The property of dynamic blockis "block reference"; the dynamic block can be partially adjusted by using
key points orvia the Properties tab.

You cannot perform "Non-uniform scaling" on the dynamic block directly if forced to operate, it will
become a common block without "dynamic" characteristics. For example, the following operations will
make dynamic blocks lose"dynamic" characteristics:

e Insert a dynamic block by using unequal XYZ scale factors in the Insert dialog box via

command INSERT;

e Select adynamic block, and then modify it by using unequal XYZ scale factors in the Properties;

e Modify adynamic block by usingunequal XYZ scale factors via command BSCALE;

e Refedita dynamic block, and then save to exit.

10.4.1. Grip Type of Dynamic Blocks

Grip icons ofdynamic blocks are as follows.

Grip Name Grip Icon
Standard Grip (5
Linear grip ==
Rotate grip @
Flip grip 5
Alignment grip [
Lookup grip ﬁr

10.4.2. Dynamic Block Grip Editing Function

Dynamic block definition must contain at least one parameter. For dynamic block contains actions and

parameters, the grips associated with the points, objects or regions in the block definition will be

displayed. When you edit a grip, the associated action will be triggered, thereby changing the block

reference display. You can perform manipulations such as stretch, move, flip, rotate, array, scale, align

and lookup by dragging the grips of dynamic blocks. After you select a dynamic block with the

appropriate parameters and actions, you canselectthe dynamic block grip (the grip coloris light blue by
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default, it can be modified via the GRIPDYNCOLOR system variable) to edit, the grip will disply in

selected grip color, and then you can perform manipulations such as stretch, move, rotate, etc. on the
selected dynamic block.

Dynamic block grip editing functions are related to specific parameters, so the function ofeach grip is

not listed separately, the specific relationship between themis as follows :

Parameter Type Grip Type Corresponding Grip Editing Function
Point [ Standard Move, Stretch
Linear = Linear Move, Scale, Stretch, Array
Polar = Standard Move, Scale, Stretch, Polar Stretch, Array
XY = Standard Move, Scale, Stretch, Array
Rotate @ Rotate Rotate
Flip o> Flip Flip
Align [ Alignment | None (The action is included in the parameter)
o — None (This is a hidden action controlled by the
Visibility N Lookup o
visibility state)
Lookup ? Lookup Lookup

Basepoint [ Standard | None

10.4.3. Use Grip Stretch Function on Dynamic Blocks

Once you have selected a dynamic block contains stretch action, click the light blue grip onthe dynamic
blockto display command line prompt as follows:

Specify point Location or [Base point/Undo/eXit]:

Underthe prompt, you can specify a new position on the drawing area where the grip is expected tobe
stretched. Move the selected grip to the new position to stretch the object.
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Stretch dynamic block by using grip

Selectthe dynamicblock contains stretchaction.

Clickon thelight blue grip of the dynamic blockto highlight the selected grip.
Command line prompt appears, do either of the following:

Specify "B(Base point)" option to | ocate the base point forstretching.
Specify "U(Undo)" option to abort the last stretch.

Specify "X(eXit)" option to exit stretch manipulation.

Specify targetlocation forgrip directly.
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After specifying the target location, the selected dynamic blockwill be stretched.
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10.4.4. Use Grip Move Function on Dynamic Blocks

You can move the selected dynamic block by moving its grip. The dynamic block will be moved

accordingto the specified orientation and position.

Once you haveselected a dynamic block contains move action, click the light blue grip on the dynamic

blockto display command line prompt as follows:
Specify point Location or [Base point/Undo/eXit]:

Move dynamic block by using grip

Selectthe dynamicblock contains move action.

Clickon thelight blue grip of the dynamic blockto highlight the selected grip.
Command line promptappears, do either of the following:

Specify "B(Base point)" option to | ocate the base point for moving.

Specify "U(Undo)" option to abort last moving.

Specify "X(eXit)" option to exit move manipulation.

Specify targetlocation for grip directly.

0 N o 1 B W IN

After specifying thetargetlocation, the dynamicblockwill be moved towards the
orientation anddisplacementalong the connecting line of the sel ected grip and the

target point.
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10.4.5. Use Grip Rotate Function on DynamicBlocks

You can rotate the selected entity by dragging its rotation grip.

Once you have selected a dynamic block contains rotate action, click the light blue rotate grip on the

dynamic block to display command line prompt as follows:
Specify rotation angle or [Base point/Undo/eXit]:

Rotate dynamic block by using grip

Selectthe dynamicblock contains move action.

Clickon thelight blue grip of the dynamic blockto highlight the selected grip.
Command line promptappears, do either of the following:

Specify "B(Base point)" option to locate the base point for rotating.

Specify "U(Undo)" option to abortlast rotation.

Specify "X(eXit)" option to exit rotate manipulation.

Specify rotation angle for gripdirectly.

O N OOl B W N B

After specifying the rotation angle, the entity will be rotated centered by the

selected grip (orthe new base point).
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10.4.6. Use Grip Scale Function on Dynamic Blocks

You can scale the selected entity relative to the grip. Drag the entity outwards the base grip to enlarge its

size, and drag inwards to decrease thesize.
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Once you have selected a dynamic block contains scale action, click the light blue grip on the dynamic

blockto display command line prompt as follows:
Specify point Location or [Base point/Undo/eXit]:

Scale dynamic block by using grip

Select the dynamicblock contains move action.

Clickonthelight blue grip of the dynamic blockto highlight the selected grip.
Command line prompt appears, do either of the following:

Specify "B(Base point)" option to relocate the base point for scaling.

Specify "U(Undo)" option to abort the last scaling.

Specify "X(eXit)" option to exit scale manipulation.

Specify thetargetlocation forgrip directly.
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After specifying the target location, the dynamic block will be scaled towards the
orientation and displacement along the connecting line of the sel ected grip (or the

new base point) andthetarget point.
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10.4.7. Use Grip Flip Function on Dynamic Blocks

You can mirror the selected entity in the dynamic blockabout a specified reflection line by clicking its
flip grip.

Flip dynamic blockby using grip

1. Selectthedynamicblock contains flipaction.
2. Clickonthelightblueflip grip of the dynamicblock, the entity inthe dynamic block
will beflipped.
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10.4.8. Use Grip Array Function on Dynamic Blocks

You can array the objects in dynamic blocks by dragging and specifying theposition ofthe grips.

Once you have selected a dynamic block contains array action, click the light blue grip on the dynamic

blockto display command line prompt as follows:
Specify point Location or [Base point/Undo/eXit]:

Array dynamic block objects by using grip

Selectthe dynamicblock contains array action.

Clickon thelight blue grip of the dynamic blockto highlight the selected grip.
Command line promptappears, do either of the following:

Specify "B(Base point)" option to locate the gripfor arraying.

Specify "U(Undo)" option to abort the lastarraying.

Specify "X(eXit)" option to exitarray manipulation.

Specify target location forgrip directly.
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After specifying the target location, the dynamic block will array objects towards
the orientationanddisplacement along the connecting line of the selected grip (or
the new base point) andthetarget point.

10.4.9. Use Grip Align Function on Dynamic Blocks

You can align the objects in dynamic blocks by draggingand specifyingthe position ofalignment grip.

Once you have selected a dynamic block contains align parameter, click the light blue alignment grip on
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the dynamic block to display command line prompt as follows:
Specify point Location or [Base point/Undo/eXit]:

Align dynamic block objects by using grip

Selectthe dynamicblock contains alignaction.
Clickon thelight blue alignment grip of the dynamic block to highlight the selected

grip.
Command line promptappears, do either of the following:

N =

Specify "B(Base point)" option to locate the grip for aligning.
Specify "U(Undo)" option to abortlast aligning.

Specify "X(eXit)" option to exit align manipulation.

Specify targetlocation forgrip directly.
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After specifying the targetlocation, the objects in the dynamic block will be aligned
automatically.

10.4.10.Use Grip Lookup Function on Dynamic Blocks

You can change the dynamic block by using its lookup grips. The corresponding parameter ofa lookup

grip can be a lookup parameter or a visibility parameter.

If the dynamic block contains a lookup parameter, then a list ofavailable values will be displayed when
you click the lookup grip. You can choose a desired value fromthe list to change the dynamic block. As

shown below:
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If the dynamic block contains a visibility parameter, thena list ofall visibility states in the block reference

will be displayed when you click the lookup grip in the drawing. You can choosea desired state fromthe

list to change the display of dynamic block object. As shown below:

10.4.11.Dynamic Block Properties Display

In addition, to usegrip editing function to change the dynamic blocks, you can also change the dynamic
blocks by modifying the values of custom properties items of the dynamic blocks (block reference
display) in the Properties column.

For a dynamic block added a linear parameter, you can modify the dynamic block object by modifying

the distance value in the customproperties.
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11.Hatches and Raster Images

11.1. Hatches

11.1.1. Overview of Hatch Patterns and Fills

Fills an enclosedarea orselected objects with a hatch pattern or gradient fill.

Filling the specified area with different material so as to distinguish project parts. These patterns are both
predefined and user-defined.

Solid-filled areas can be created using the following three methods.
e Hatches with solid patterns (BHATCH)
e 2D solids (SOLID)
e  Widepolylines, traces or donuts (PLINE, TRA CE or DONUT)

Gradient hatch refers to a kind of hatch pattern among different gradations within one or two colors.
Which can be used to increase the drawing demonstration effects oruseas a background.

To create a hatch, youshould specify hatcharea first whichis so-called hatch boundary, various methods
of creating hatch boundaries are provided as well as creating associative hatch for controlling the hatch
pattern updated along with theboundary changes. Ifthe specified boundary is nota closed area, you can
set maximum gap which is controlled by systemvariable HPGAPTOL when using the object as pattem
boundary, any gap within this value range will be taken as a closed boundary. But this gap is only
available forlines and arcs, they'llbe joined if extended. When creating hatch patterns, you can specify
the draw order ofthe patterns to decideto hatch before orafter the boundaries orsetit in front orat the
backofall objects.

Add Hatch Patternsand Solid Fills

You can use BHATCH command to add hatch patternto the drawing. When defining hatch pattems, you

can specify the options in hatch dialogbox: scale, angle, space, ISO pen width, associativity and double
hatch.

Create Associative Hatches

If you select associative hatch properties when hatching the area, the hatched pattern updates
automatically with theboundaries. By default, the hatchpattern created by BHATCH is associative. The
associativity ofa hatch pattern canbe removed whenever you want.
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The objects that are outside the specified boundary willbe ignored when creating hatches.
If the text, properties or solid entities are connected to hatch patterns, only hatches the boundaries of

these objects with the center retained as blank in orderto formislands.

Choose a Hatch Pattern

The user can select hatch patterns to distinguish different parts of the object and represent the object
materials during thehatching process. 14 ISO hatch patterns are provided, ISO pen width can be specified
while selecting ISO hatch patterns. Pen width optionis set to determine the pen width ofthe pattern.

In Hatch and Gradient dialog box, the Pattern option in Type and Pattern area under Hatch tab contains
all the pattern names defined in icad.pat file. You can define new hatch patterns in icad.pat, and apply
themby restarting ZW CAD platform.

Assigna Draw Order to a Hatch

The draw order ofhatching and boundaries can be controlled so as to view and selectmore easily. When
creating hatch patterns, youcan specify the draw order of the patterns to decide to hatch before or after
the boundaries orset it in front or at the back ofall objects. The value will be stored in system variable
HPDRAW ORDER.

Other settings of hatch pattern may not be influenced regardless of changing the draw order of hatch

pattern.

Edit Hatch Boundaries

Hatch boundaries are capable of copy, move and stretch as wellas other objects, but for a large number
of object combinations, the geometric drawings for editing hatches may cause unpredictable results. It's

suggestedto abort hatchifnecessary and remove the hatched blocks to generate new ones.

Create Custom Hatch Patterns

You can define the angle and space of the current hatch by selecting User Defined type from the Type
pull-down box, in Hatch tab ofthe Hatch and Gradient dialog box, so as to create a customized pattem
to hatch selected objects.

11.1.2. Define Hatch Boundaries

To create a hatch, you should define hatch boundaries first by means of selecting objects to be hatched
or picking a point inside the desired object. A hatch boundary can be any combination of objects, such
as lines, arcs, circles, and polylines, that forms an enclosed area.
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Toraise the speed ofhatching a smallarea ofa complex drawing, you can definea set of objects in the

drawing. HATCH does notanalyze objects that are notincluded in the boundary set.

Island is a concept representative ofthe closed area inside the hatched object. You can hatch the island

and also retain its original state.

Objects can be hatched only if they are in a plane parallel to the XY plane of the current UCS. For the
internal area of polylines with width and solid hatching, hatches can't be applied because of its

unacceptable profiles.

Control the Hatchingin Islands

You can specify methods of hatching objects in outermostboundary as normal, outer and ignore. Nommal
is the default hatch pattern, besides, you can view hatching results of different types in the Islands area
on Hatch tab ofthe Hatch and Gradient dialogbox.

Normal

Hatch the pattern fromthe outer boundary to inside. Hatching process will be stopped when encountering
inner crossing points and continue hatching until second inner crossing point appears. So if counter from
the outerboundary ofhatch area, the area separated by odd number crossing points will be hatched, on

contrary the area separated by even crossing points will not be hatched.

internal point

internal point selected houndaries detected result

Outer

Hatch the pattern fromthe outer boundary to inside. For the hatching starts fromtwo points of each hatch
line, the system will hatch from the outer most layer of configuration, and keep the internal blank.
Hatching process willbe stopped when encountering inner crossing points.

Ignore

Ignore internal objects, only hatches outer objects. The following example displays the results of
hatchinga complexentity with Normal, Outer, Ignore patternindividually:
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MNormal Quter lgnore

You can also remove any islands fromthe hatch area.

——— intenal point

houndaries detected islands to remaove

Define Hatch Boundariesin Large Drawings

Generally, boundaries are defined by analyzing all the closed objects. It's time-consuming to define
boundaries through analyzing all the visible or partly visible objects when encountering complex
drawings. In such cases, you can savetime hatchinga smallarea in a complex drawing by defining a set

of objects in the drawingto be used in determining the hatchboundary.

Boundaries are also available forapplying differenthatch patterns to islands in the different area of the
drawing. To avoid selecting theundesired hatch area, it's required to enlargethe drawing. Once Existing
setin Boundary set option on Other options tab is selected, the objects used for defining boundaries will
be highlighted.

—area for
hatching
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Create Unbounded Hatches

You can define a hatch boundary composed by multiple points manipulated from the Boundary option
of -HATCH or -BHATCH command. System inquires for whether to retain boundaries when finish
hatching, if choose not to retain boundaries, then create hatch pattern without boundaries.

Forexample, to define a boundary by specifying points, only a small part of the large area ofthe drawing

will be hatched, hatching thelarge area withoutboundaries, shown as follows:

2% ¥1
3% Z
10 i
4 9
5 g
B
T
points specified to define result

hatch houndary

Selecting objectsfor hatching

Ahatch boundary can bedefined by means of selecting an object, forexample, a circle orrectangle. You

can assign hatchingto a single objector several objects at the same time.

You can add hatching to an area enclosed by selected objects to formthe hatch boundary. The hatch is
formed within the enclosed area, not the objects themselves. Oncea hatchis created, it will be treated as
a single object. And the object being hatched changes along with the hatch boundary if the hatch you

create is associative.

To select objects for hatching

1. ChooseDraw>Hatchfromthemain menu.
2. FromtheHatch andGradient dialog box, click the Island detection option, and then
chooseoneof thefollowing islands:
Normal Areas separated from the outside of the hatched by an odd number of
intersections are hatched.
Outer Onlythe outer objectandits outer islandare considered for hatching.
Ignore Theentireobjectis considered for hatching, theinnerareawill beignored.
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Normalislands (A), with outerisland (B), and with ignoringislands (C).

3. To keep any new objects that are created for drawing the boundary hatch, select
the Retain Boundaries checkbox under Other options. Existing objects are always
retained.

4. IntheBoundaries, click Select Objects button.

In the drawing, click the objects to be hatched individually, and then press Enter
when done.

6. IntheHatchand Gradientdialogbox, click OK.

Select an area for hatching

1. ChooseDraw>Hatchfromthemain menu.
2. FromtheHatch and Gradient dialog box, click the Island detection option, and then
chooseone of thefollowing islands:
Normal Areas separated from the outside of the hatched by an odd number of
intersections are hatched.
Outer Onlythe outer objectandits outer islandare considered for hatching.

Ignore Theentireobjectis considered for hatching, theinnerarea will beignored.
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Normal islands (A), with outerisland (B), and with ignoringislands (C).

3. To keep any new objects that are created for drawing the boundary hatch, select
the Retain Boundaries checkbox under Other options. Existing objects are always
retained.
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4. IntheBoundaries, click Pick Points button.

5. Inthedrawing, clickinside the closed perimeter ofa boundary, not on the boundary
itself. If desired, continue clicking inside additionally closed perimeters.
To completetheselection, press Enter.
Inthe Hatch and Gradient dialog box, click OK.

11.1.3. Choose And Define Hatch Patterns

The user can use predefined hatch pattern or solid hatch and create hatch pattern of your own.

Create Solid-Filled Areas

Methods of creating solid hatch:
e Hatches with solid patterns (BHATCH)
e 2D solids (SOLID)
e Widepolylines, traces or donuts (PLINE, TRACE or DONUT)

O N°+° O soid filed
° m areas
0O 0 00

Create Gradient-Filled Areas

Fills the area with gradient appearance, which is a type of solid hatchrepresents a solid entity as well.
Gradient hatch refers to a kind of hatch pattern among different gradations within one or two colors.
Which can be used to increase the drawing demonstration effects oruseas a background.

Like creating other hatch patterns, you cancreate gradienthatch as well as associative gradient hatch in

the same way. But the colorassigned in gradient hatch can't be controlled by printstyle.

Use Predefined Hatch Patterns

Fills the specified area with different material so as to distinguish projectparts. The user can select hatch
patterns to distinguish different parts of the objectand representthe object materials during the hatching
process. 14 ISO hatch patterns are provided, ISO pen width can be specified while selecting ISO hatch
patterns. Pen width optionis set to determine the pen width ofthe pattern.

Create User-Defined Hatch Patterns

When selecting hatch patterns, you can define simple patterns by changing angle and space of pattem
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lines based on current linetype. This is so-called User defined.

Specifying a hatch pattern

A hatch pattern consists ofa repeating pattern oflines, dashes, and dots. You can select a hatch pattem

from a set of predefined patterns, or you can define a pattern of your own. The hatch pattem you used

most recently is the default pattern the next time you add hatching. The program supplies predefined
standard hatch patterns, which are stored in the ICAD.pat and ICADISO.pat hatch pattern library files.

NOTE The ICAD.pat hatch pattern library files are ANSI (American National Standards Institute)
compliant patterns; the ICADISO.pat hatch pattern library files are ISO (International Standards
Organization) compliant.

To specify a predefined hatch pattern

10.

11.

Choose Draw >Hatchfrom the main menu.

Fromthe Hatch and Gradient dialog box, clickthe Hatch tab.

Under the Hatch — Type, and pattern, in the Type list, click Predefined. With
Predefined, youcan applya scalefactor to make the pattern larger or smaller than
the defaultsize.

For Scale, enter the scalefactoras a percentage of the default.

For Angle, enter the angle of the patternin degrees (1-360). The default angle is
clockwise, you can change the angle of any hatch pattern by entering a numerical
value.

For ISO Pen Width, enter the pen width. This option is only available if you select
existing ISO hatch patterninthe Patternoption.

To copy the pattern properties from an existing hatch, choose Inherit Properties.
To associate the hatch patterntoits boundary objects, under Other options, select
the Associative checkbox. Associative hatch updates automaticallyifyou move any
of its boundaries.

To continue, adda hatch by doing one of the following:

In the Boundaries, click Select Objects button to select the objects you want to add
a hatch. Repeatthe procedures following step 2.

In the Boundaries, clickPick Points buttonto selectan area or boundary youwant
to add a hatch. Repeat the procedures following step 2.

To specify a user-defined hatch pattern

u b W N

Choose Draw >Hatchfromthe main menu.

Fromthe Hatch and Gradient dialog box, clickthe Hatch tab.

Under the Hatch —Type and pattern, in the Typelist, click User Defined.
For Spacing, enter theline spacing for the pattern.

To copy the pattern properties from an existing hatch, choose Inherit Properties,
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and selecta hatch pattern from a hatched objectinthe drawing.

To associate the hatch patterntoits boundary objects, under Other options, select
the Associative checkbox. Associative hatch updates automaticallyifyou move any
of its boundaries.

To continue, adda hatch by doing one of the following:

In the Boundaries, click Select Objects button to select the objects you want to add
a hatch. Repeatthe procedures following step 2.

In the Boundaries, click Pick Points buttonto selectan area or boundary youwant
toadd a hatch. Repeatthe procedures following step 2.

To use a predefined library pattern

00O N OO 1 A W N P

Choose Draw >Hatchfromthe main menu.

Fromthe Hatch and Gradient dialog box, clickthe Hatch tab.

Selecta Predefined type.

To selecta predefined pattern, do one of the following:

Inthe Pattern list, click the patternname.

Clickthe graphical representation of the hatch pattern.

To continue, adda hatch by doing one of the following:

In the Boundaries, click Select Objects button to select the objects you want to add
a hatch. Repeatthe procedures following step 2.

In the Boundaries, click Pick Points buttonto selectan area or boundary youwant

to add a hatch. Repeat the procedures following step 2.

NOTE Hatch patterns are memory intensive and can take a considerable amount of time to draw and

display. To improve performance, add hatching as one of the last steps when you create a drawing or

insert hatches ona separate layer that you can freeze as youcontinueto work on your drawing.

11.1.4. SOLID

With the Plane tool, you can draw rectangular, triangular, or quadrilateral areas filled with a solid color

The default method is to specify the corners of the plane. A fter you specify the first two corners, the

plane is displayed as you specify the remaining corners. The program prompts you for the third point
and then the fourth point.

To draw a quadrilateralplane

o U b W N R

Choose Draw >Surfaces >2D Solid from the mainmenu.
Specify thefirst point.

Specify thesecond point.

Specify thethirdpoint.

Specify the fourth point.

To complete the command, press Enter.
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After you select the first two points (A) and (B), the sequence in which you selectthe third (C) and fourth (D) points

determines the shape ofthe resulting quadrilateral plane.

11.2. Work with Raster Images

You can view and manipulate raster images and associated file paths in ZW CAD drawings.

11.2.1. Attach, Scale, and Detach Raster Images

Rasterimages consistofarectangular grid of smallsquares ordots knownas pixels.

As consists of multiple rectangular grids, raster images can be copied, moved, or clipped as well as a
normal object in the drawing. You can change the position and size ofthe image by dragging its grps.
You can also adjust the contrast, transparency, image quality and image frame visibility as well from the
menu option "Modify-Object-Image".

Image file formats ZW CAD supports most of the frequently used file formats, such as computer graphics,
documentmanagement, engineering, mapping, and geographic information systems (GIS) and an image
file ofbitonal, 8-bit gray, 8-bit color, or 24-bit color.

Once you have inserted an image with the transparent pixel, the drawing behind the transparent pixel
will be displayed when youturn onthe image transparency. If you insert a bitonal image, the background
colorpixel is processed by transparency, either gray or color images are assigned to support transparent

pixels.

Additionally, when inserting raster images, the file format depends on the content ofthe file rather than
the extensionname. The following table display all the image file formats supported by ZW CAD:

Type: Descriptionand versions: Z}lilthsion:
BMP Windows and OS/2 bitmap format .bmp

ECW Enhanced Compression Wavelet .ecw

JFIF or JPEG  Joint Photographics Expert Group Jpgor .jpeg
PCX Picture PC Paintbrush Picture pex

PNG Portable Network Graphic .png
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TGA True Vision Raster-Based Data Format tga
TIFF Tagged Image File Format tif or .tiff
GIF Graphics Interchange Format .gif

Attach Raster Images

Use IMAGEATTACH to selectand attachraster images, or bitonal, 8-bit gray, 8-bit color, or 24-bit color
image files to a drawing. Attachingan image creates an image definition, loads the image into memoty,
and displays theimage. Similar to the attachxrefs, attachinga path ofthe raster image thatis not virtual
part ofthe drawing file, the path linked to theimage files can be changed or removed any time you want.
The image file can be inserted as blocks as many times as you like once attached to the current drawing,

you can clip the attached rasterimage and setup its lightness, contrast, fading, and transparency.

To attach arasterimage

Choose Insert>Raster Image fromthe main menu.
Specify a fileto attach, and then click OK.
In the Image dialog box, in the Insertion point and Scale, click Specify on-screen.
Specify an anglevalueinRotation, andthen click OK.
4. Specifyaninsertion point.
5. Specifyascale.

Scale Raster Images

To attach a raster image to a current drawing, you can specify scale factor in the Image dialog box,
otherwise to attachit to its original size. The rasterimage will be scaled by the specified factor, the scak

factoris used without unit by default.
If the attached image contains res olution information for defining DPI, the specified scale factor will be

united with a measure to scale attachedraster image. If resolution informationis not included, then the

original width ofthe image will be taken as a unit forthe scale factor whenattachingthe image.

Detach Raster Images

Raster images can be detached if it no longer needs to use in the drawing, a specified image detached

from the drawing together with its multiple copies, links , and definitions, but the original image file will

notbe influenced.

Unlike detaching an image file, removing theimage directly fromthe drawing retains the image in Inage
manager. Only can detaching theimage remove the links ofthe image that connecting the drawing,
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11.2.2. Modify and Manage Raster Images

Controls the properties such as displaying and clipping boundary of raster images. You can view and

manipulate attachedraster image and change its saving path in Image Manager.
Show and Hide Raster Image Boundaries

Controls whether to display image boundary in the current view using IMAGEFRAME command. A
raster image can be displayed without a frame. Usually, users select image entity by clicking image frame.
Setting IMAGEFRAME o Off prevents you fromaccidentally selecting an image.

Once hide the image frame, the image can't be selected by SELECT command, keep the clipped image
displayed within the specified frame.

All the attached images updateas soon as the visibility ofrasterimage frame is set to display orhide.

To turn image frames on or off for all images

1. Choose Modify >Object>Image >Framefromthe mainmenu.
2. Dooneof thefollowing to toggle frames off and on:

-Type ONto displayand printframes for allimagesina drawing.

-Type OFF to hideall frames on the screen and during printing.

ZWSOFT ZWSOFT

image with boundaries on image with boundaries off

Clip Raster Images

You can get the desired part of the image displayed through image clip, and also improve the redaw

speed so as to define the display and plot area ofthe image.

Two types of clipping boundary are provided as rectangle composed by lines and polyline. The vertex

within an image boundary even if self-intersected vertexshould be specified when you define new

boundaries. Here rectangle boundary is the default pattern of clipping boundary. Only one clipping
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boundary is assigned for each image instance, but multiple instances ofthe same image can be assigned

with different boundaries.

The clipped image can be displayed within clipping boundary, and also displayed inside its original
boundary.

You can remove the clipping boundary of an image and use the original frame of the image to display

the clipped image instead. But the boundary oftheimage to be clipped mustbe visible.

ZWCAD 2020 ZWCAD

Create Amazing Things

Rectangular clipping boundaries off Result

To clip an image in the shapeofarectangle

Choose Modify >Clip>Image from the main menu.

Selectthe edge of the image you wantto clip.

If prompted, type N (New boundary) to create a new clipping boundary.
ChooseRectangular.

Definethefirst corner of the clipping rectangle.

o U A W N B

Define the second corner of the clipping rectangle. The selected image is clipped

sothatonlytheinterior of therectangleisvisible.

To clip an image in the shapeofapolygon

Choose Modify >Clip>Image fromthe main menu.

Selectthe edge of the image you wantto clip.

1
2
3. If prompted, type N (New boundary) to create a new clipping boundary.
4. ChoosePolygonal.

5

Select the points for the polygon, and then press Enter when the polygon is

complete. Theselectedimageis clippedsoonly theinterior of the polygonis visible.

To turn clipping on or off foran image

1. ChooseModify>Clip>Imagefromthe main menu.
2. Selecttheedge of the imagefor which you wantto turn clipping on or off.
3. Type ONor OFF.

To remove clipping froman image
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1. ChooseModify>Clip>Imagefromthe main menu.
2. Selecttheedge of the image for which you want to remove clipping.
3. Type D (Delete).

Change Raster Image Brightness, Contrast, and Fade

Use IMAGEADIJUST to adjust displaying result and lightness, contrast and fade that are related to the
display and plot effect when plotting drawings. IMAGEADJUST does notaffect the original raster image

as well as otherinstances ofthe image.
You can set lightness and contrastto better preview images of lower quality.

To changethe fade oftheimage, geometric lines will be clearly viewed and add watermark effects when

plotting theimage.

If you attach a bitonal image into the drawing, you can't set the lightness, contrast, and fade. Bitonal

images are displayed as the background color ofthe currentscreen andplotted as white.

Modify Color and Transparency for Bitonal Raster Images

Bitonalraster Image contains a foreground color and a background color so that the current color settings
determine the foreground color ofthe bitonal image as attached to the drawing. Although the lightness,
contrast, and fadeare notadjustable for bitonal images, you can modify the foreground color ofthe image

and controlits transparency fromthe Properties palette.

NOTE Bitonalimages and their boundaries are always the same color.

View RasterImage Information

The raster images already attached to the drawing are displayed in list or tree view in Image Manager

You can click Details buttonto view the relevant information ofthe raster image.

List View
Systemdefaults to using List view for displaying the name, status (load, unload or not found), size, type,

last save date and time as well as saving path ofthe image file.

Click on the column title to rank the images. If the original file of the inserted image is missing, the
image statusis displayedas "Not found". Images that are unloaded ornot found in the Image Manager
will not be displayed in the drawing.

Tree View

Sorts the raster images in the tree view and display the hierarchy of theimages nested in xrefs and blocks.
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View Image FileDetails
Click DETAIL button to preview a selected image and view image file details, including image nane,
saved path, active path (where the image is found), file creation date, file size, file type, color, color

depth, image size (pixel width and height, resolution and default size).

Assign Descriptive Names to Raster Images

You can change the name ofan image by double-clicking thefile listed on the Image Manager. You can
assign the image name different from the file name, the image is attached to the drawing without

extension name.

To rename an image, any name within 255 characters including letters, numbers, spaces and all the
special characters Microsoft® Windows® or ZW CAD canbe used.

If two raster images of the same name originated fromdifferent paths are attached to the drawing, system
automatically distinguishthemby addingnumbers after the image name.

Change File Paths of Raster Images

The rasterimages already attached to the drawingare displayed in Image Managerandits s aving path is
displayed in "Image found at" option at the bottom of Image Manager. Where the saving path is the

virtual path forsearching the image file.

If the original image attached to the drawing does not exist in the saving path orany defined searching
path, the status ofthe image is displayed as Not found and the "Image foundat" boxis blank.

If the specified extension name of the drawing is not found at the saving path, the system searches for

all the image file extension names.

The path of the image can be removed, or directly edit the path in Image found a boxand then select
Save path to specify its relative path. This may be different fromthe path in Image found a box.

To change the path forarasterimage

Chooselnsert>Image Manager fromthe main menu.
Selectthedesired file.

Clickthe Browse button.
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In the Select Image File dialog box, select the file with its new name or in its new
location, and then click Open.
5. ClickSavePath.
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Load and Unload Raster Images

If excessive raster images exist in the current drawing, you can unload the undesired images so as to
raise the capability of your computer. Once the raster image is unloaded fromthe drawing, it'll be
displayed as image boundary disabled for plotting. And the links of the image does not change after
unloaded. Iftoo many images attached to the drawing cause memory lacking in process of opening the

drawing, the systemautomatically unload partofimage files.

Onceunloaded, you canreload the images already unloaded fromthe drawing. If you close the unloaded

drawing after savingit, this drawing file is only available by reloading it next time you open the drawing.

To unload andreload araster image

ChooselInsert>Image Manager from the main menu.
Selectthefileyou wantto unloador reload.

Do one of thefollowing:

Tounload theimagesoonlyits outeredge displays, click Unload.
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Toreload theimageso its contents displayand print, clickReload.

Improve the Display Speed of Raster Images

The display quality of images may affect its properties directly, the higher the quality, the longer i
displayed. Any changes to the image display speed will be updated immediately rather than redraw the
drawing. Systemplots the drawingat its high quality.

You can adjustthe display speed by setting the raster image quality. Theimage quality is sorted into high
and draft levels, If the quality is set to draft, the image will be displayed with some granular materials,

howeverwith faster display speed.

If the attached rasterimage uses true color (24 or 32 bit each pixel), you can adjust relevant options in
Display tab on Options dialog boxso as to improve the image quality. The systemtakes a long time to
redraw the drawing whenit displayed at high quality. To improve the capability, it's suggested to reduce
the colornumberset at the display option.

In purpose of improving the redraw speed, you can hide the undesired images in current drawing
operations through Show image option on the Properties palette. The hidden image will be neither
displayed onthe screen nor plotted, only displayed as a boundary. To hide an image, youmay ignore the

UCS of the current viewport.

To change the quality ofallimages in a drawing

1. Choose Modify >Object >Image >Qualityfrom the main menu.

2. Dooneof thefollowing:
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3. Type H(High) to use high-quality images.
4. TypeD (Draft) to use draft quality images, which require smaller amounts of system

resources.

Use Tiled Images

The tiled image is a series of small parts of large images. Loading tiled images is faster than loading
those untiled images due to the tiled images redraws its modified parts to save time in loading images.
ZW CAD supports TIFF fortiled image file format which is alsoavailable for bitonal gray (1 bit per pixel)
and indexcolor (8 bit perpixel), true color (24 or 32 bit per pixel).

Tiled TIFF images can be saved by image scanners. But you must limit the pixel within the range 64 %
64 to 512 x 512 when tiling images. You can get programs thatsupport othertiled file formats from the
third-party programdeveloper.

Suppress Highlighting When Selecting Images

Generally, the image will be highlighted once selected. Set the "Highlight raster image frame only"
option in "Display" tab on "Options" dialog box to turn on or off the highlight mode for the specified
rasterimage. Besides, systemvariable IMAGEHLT is also available for controlling the highlight mode
of'the image frame. Set the IMAGEHLT to 0, only highlight the frame of the raster image. You should

turn offhighlight mode forthe whole drawing so as to improve the capabilities of your computer.
Change the Temporary Swap File Location of Raster Images

The temporary swap file is useful when you want to reducethe memory space that image file occupies.
Windows Temp folder is the default saving path provided by the system, you can also specify a new
Temporary File Search Path in Files tab on Options dialogbox.

11.2.3. ZwRasterlmageTool

You can use this tool to generate cache files for large images in batch, so as to quickly insert and operate
these imagesin ZWCAD.

Generate cache filesforlarge images

Run RasterlmageProc.exe programunder the installation directory to launch ZwRasterlmageTool.
Open the ZwRasterlmageTool dialog box.

Image paths needing to generate cachefiles can be chosen by Select Files or Select Directory.
e Youcanuse Select Files to selectone or more image files.

e Subfolderscan be included in the Select Directory.

When no image file or folder is selected, the value for Cache Path is empty. When you select an image
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file, the default value for Cache Path ofa cache file is the path where the image file locates. When you
select a folder, the default value for Cache Path ofa cache file is the path where the folder locates. You
can also specify anew cache path by clicking Select Directory.

The naming rule of output cache file is NAME MODIFIEDTIME CREATE
TIME SIZEZWIMG.

Click Start buttonto generatecache files. What willbe displayedin the List boxis as follows:
Image path&image file name+status of generating cache files

"Complete!" displays whenall cache files have been generated

When you specify anew output path for cache files, the output path specified will be added to
the RasterImage Cache File Search Path afterall cache files have been generated.

Note When there are more than 10 paths in the Rasterlmage Cache File Search Path, the following
message is displayed after all cache files have been generated: RasterImage Cache Search Path More
Than 10, it affects the performance that Search Rasterlmage Cache. Please Clear it By Command
"OPTION" items "Rasterlmage Cache Search Path".

Click Quit button to quit the current operation and closethe ZwRasterImageTool dialog box.

Click? button to open ZW CAD 2018 Help.
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12.Layout, Plot, and Publish Drawings

12.1. Create Multiple-View  Drawing
Layouts

You can print your drawing directly fromthe Modeltab where you created it, or you can create custom

layouts for printing on Layout tabs.

When printing from the Model tab, you can print your drawing exactly the way it appears, or you can
modify the drawing before printing by adding dimensions, a legend, ora title block.

You typically use the Layout tabs forprinting if you require multiple print layouts. You may also want
touse a Layout tab for printing even if you want your drawing printed only one way. For example, if you
want to include large amounts oftext on your printed drawing, you canaddthetext to a Layouttabso it

does notclutter your drawing while you work on the Model tab.

12.1.1. Overview of Layout

A layout represents a plotted page on which one or more model views are displayed. ZW CAD provides
two collateral working environments as Model tab and Layout tab. You can create thematic models on
Modeltab. Multiple slides ofthe model can be set in the Layout tab.

Enable unlimited drawing area on the Modeltab. You can draw a picture at the scale of 1:1, and define
which unit to be used as the measurement units of the drawing (here Inch is for brackets and metric is

for bridges).

Virtual drawing paper is accessible on the Layout tab. When setting layouts, the drawing can be displayed

as the papersize. A layout represents a plotted page whichis so-called paper space.

You can get the objects created in model spacedisplayed on paper space by creating multiple viewports.
And you can create dimensions as well as other geometric objects in layouts. Each viewport is capable

of displaying objects in model spacein a specified proportion.

The systemprovides two layouts by default, called layout 1 and layout 2. You can create as many layouts
as you want, with various page setup and size for each layout. If you are working with a template fil,

default layoutconfiguration may be different.

When youcreate a drawing, you do most of your work on the Model tab. Each drawing that you create
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can contain numerous layouts that simulate the paper on which you will print a copy of the drawing.
Each of'these layouts is created on a Layout tab. You can prepare a separate layout for each way you
want to print your drawing. The layoutallows you to organize different views to control which pottion

of yourdrawing prints and at what scale.

Use thesegeneral steps to prepare your drawing for printing multiple layouts

1. OntheModel tab, createyourdrawing.
Create a new layout. You can use an existing Layoutl or Layout2 tab, or you can
createa new Layouttab.

3. Create atleast one layout viewport on the Layout tab. Use each viewport to help
control which portion of the drawing printsandat what scale.

4. Specify additional settings for the layout, such as the scale of the drawing, print
area, printstyle tables, and more.

5. Printor plotyourdrawing.

You canright click on the Layout tab and select "New " to create a new layout, and also import layout
from the template.
ﬂE"ﬂ"ﬂ'

From Template

Eename
e Or Copy
Select All

Activate Model Tab

Page Setup...
Plot...
Publish...

Shortcut menu for layout

Work with Model Space and Paper Space

Model space is generally used for designing drawings, creating and editing drawings. Preparations for

plotting are usually working on paper space forthe drawings onlayouts are close to the plotting effects.

When you start a drawing session, your initial working area is called model space. Model space is an
area in which you create two dimensional and three-dimensional objects based on either the World
Coordinate System (W CS) ora user coordinate system (UCS). You view and work in model space whike
using the Modeltab.
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Your view of this area is a single viewport that fills the screen. You can create additional views on the
Modeltab, called viewports, which can show the same or different two dimensional or three-dimensional
views, allof which are displayed in a tiled manner. You can work in only oneofthese viewports ata time
on the Modeltab, andyoucan print only the current viewport.

ZW CAD provides anadditional work area, called paper space. The contents of paper space represent the
paper layout of your drawing. In this work area, you can create and arrange different views of y our model

similar to the way you arrange detail drawings or orthogonal views ofa modelon a sheet of paper.

You view and work in paper space while using a Layout tab. Each view, or layout viewport, that you
create in paper space provides a window of your drawing in model space. You can create one layout
viewport or several. You can place layout viewports anywhere on the screen; their edges can be touching

or not,and you canprint themall at the same time.

You do notneed to usepaper spaceto print your drawing, butit offers several advantages:

e Print the same drawing with different printsettings that yousave with each layout, forexample,
printer configuration files, print style tables, lineweightsettings, drawing scale, and more.

e Forasingle layout, createmultiple layout viewports that print the model at different views and
scales.

e You cantoggle the Modelspace and Paper space by clicking on the tabs, and create viewports
on current layout tab to obtain model space for further manipulations. If the drawing is not
required to plot multiple viewports, youcan plotthe drawing directly fromModel space.

e Layout tab is enabled to make relevant plot settings. Paper space is provided in each layout
option, and you are allowed to create viewports and specify page setups such as paper siz,
orientation, and location that can be saved together with the layout.

e Youcansaveandname thepagesetup andapply it to other layouts when setting pages. Youcan
also create new layouts using existing layout template file (DWT or DWG).

Click on the Model tab, you can view and edit objects in model space. Crosshairs are activated in the

whole drawing. Shown as follows:
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4 4 » M Model Layoutl Layout2

View and edit objects in model space from the Model tab.

4 4 F ¥ Hodel Layoutl Layout2

View and edit objects in layout from the Model tab.

To view and edit objects of model space in viewport created in layout tab, you can double-click layout
viewport. The crosshairs and mark will be highlighted in the current viewport.
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Hodel Layoutl Layout2

Double click viewports to edit

To change the current viewport for another one, click on the desired viewport and press CTRLAR to
iterate all viewports.

12.1.2. View Drawingsin PaperSpace and Model Space

When youworkin paperspace on a Layout tab, youcan still view your drawings in modelspace. Fist
you need to create a layout viewport in paper space; this allows you to view your model space objects

from paper space.

Within a layout viewport, you can modify the model space objects, butit is often more convenient to
modify these objects onthe Modeltab.

Zooming or panning the drawing in model space or paper space affects the entire drawing unless youuse

multiple windows or viewports.

To view a drawing in model spaceon theModeltab
Do one ofthe following:
e  Click the Modeltab.
e Click the Modelor Paper Spacebutton onthe status barto switch to MODEL.

To view a drawing in paperspace on a Layout tab
Do one ofthe following:
e Click one ofthe Layout tabs.
e Type LAYOUT, chooseSet option at the command prompt and then press Enter.

e Typeaname for the layoutyouwant tomake current, and then press Enter.
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e C(lick the Model or Paper Spacebutton onthe status bar to switch to PAPER.
e Whileusing a Layout tab, type PSPACEand then press Enter.
e  Whileusing a Modeltab, click the layout viewport.

The first time you switch to a Layout tab, your drawing seems to disappear. This is normal. You nust

create at least onelayout viewport to see your model.

To view a drawing in model spaceon a Layouttab

Do one ofthe following:
e (lick thedesired Layouttab,andthen create and view a layout viewport.
e  Click the Modelor Paper Spacebutton onthe status bar.
e Whileusing a Layout tab, double-click inside ofthe layoutviewport.

12.1.3. Specify Layout Settings

Once created a drawing in Model tab, you can toggle to Layout tab and set up the layout for plotting,

such as paper size, drawing orientation and soon.

You can right-click on the Layout tabto create new layouts or import fromtemplate files, and then click
Modify button onthe Page Setup dialogboxto set thepage.

Selecta PaperSize for a Layout

The papersize here refers to the size ofthe drawing. When you start Plot dialog boxin Layout tab, you
can assign the paper type from a pull-down list of the Paper Size text box. The Paper size is directly
previewed fromthe sketch with its size and units. The available papertypes provided in the pull-down
list are decided by the current configuration. If you want to configure plotters to export raster images,
you must specify output size by pixels. The paper size can be customized in the Plotter Configuration
Editor.

If you specified a systemplotter, the papersize is decided by the default papersettings provided in the
Windows control panel. If any changes have been set to the papersize in Plot dialog box, the newsize

will be savedin the layout to beused instead ofthe size in PCP.

Determine the Drawing Orientation of a Layout

The drawing orientation is sorted into Landscape and Portrait, which decide the plotting orientation of

the drawing to be seen on a paper. If you select Landscape, plots the drawing using the long edge as

horizontal. While selecting Portrait to plot the drawing usingits minor edge as horizontal Changing the
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drawing orientationjust like rotating the paper under the drawing.

Once specified the drawing orientation, you can control whether to plot the top or the bottom of the

drawing by selecting Plot Upsize-down option.

The changes setup in Page Setup dialog boxis stillsaved in layouts. Certain page settings can be replaced
by customized plot settings, but the settings will not be saved in the layoutunless you click Apply to
Layout option.

Additionally, changing the drawing orientation willnot affect the position of plotorigin which s located
at the left lower corner ofthe page oncerotated.

Adjustthe Plot Offset of a Layout

You can offset the geometry onthe paper by entering a positive ornegative value in the X and Y Offset

boxes. Changingthe plotting origin may change the position of drawing on papers.

The plot origin locates at the left lower corner of plotting area with an offset value of O relative to X and
Y direction. The drawing will be moved relative to the left lower corner ofthe paperonce you assigned
a positive ornegative valueto the plot offset. While a negative offset assigns the drawing plotted under

the left lower corner ofthe paperand results in the plotarea being clipped.

Select Center on Paperifthe specified plot area is part ofthe drawing rather than the whole layout, which

changes the position ofplot origin.

You can set the area to be plotted in Plot dialog box. When creating new layouts, the default plot option
is drawing limits which means plottingallthe objects within thedrawing paper. The plot origin is (0,0),
located at the left lower corner ofthe page. ZWCAD provides the following methods to select a plot area:

e Display: Plots the contents displayed in the current view.

e Extents:Plots the portion ofthe currentspace ofthe drawing that contains objects.

e Limits/Layout: When printing from model space, the content of specified drawing limits will
be printed. Whenyou plot a layout, entities in the printable area will be printed. The printable
area's origin coordinate is calculated fromits (0,0) point, and its printarea is determined by the
size ofthe drawing paper.

e  Window:Plots any portion ofthe drawing you specify within the rectangle window. Click the
Window button to use a pointing device to specify opposite corners of the area to be plotted,
and then return to the Plot dialog box.

Set the Plot Scale fora Layout

When youspecify a scale to output your drawing, you can choose froma list of real-world scales, enter
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yourown scale, or choose Fit to Paperto scale the drawing to fit onto the selected paper size.
Usually, the objects in model space are displayed at the scale set in layout viewports. To plot the objects

in model space with the scale specified in layouts, youassign the scale to 1:1.

Set the Lineweight Scale for a Layout

Evenifplot scale oflayouts is assigned, it's enabled toscale the lineweight at a certain scale. Scaling the
lineweight is nothing to do with the plotscale when plotting drawings, which is mainly used for the lines
included in the objects to be plotted.

In most cases, you choose to plot layouts with default plotting scale of 1:1. However, to plot the layout

scaled by papersize A on another papersize E, you should scale lineweights to fit the new plot scale.

Copy and Move Layouts

You can right-click on the Layout tab to select Move or Copy option, on the Move or Copy dialog box
select the target moving position and the place to put the copy ofthe layout and click Create a Copy to
copy theselected layout, otherwise, only thelayoutposition willbe moved. Youshould notice thatModel
tab can't be moved or copied.

If multiple layouts are created in the drawing ortoolong a layout name to be displayed at the bottom of
the drawing area, you candisplay thetabaccording tothearrowhead. Thearrowhead with a vertical line
represents the first and last tab individually. The current tabmay notbe displayed when moving the tabs.
Save time by reusing layouts that you havealready created. Within the same drawing, youmay want to
make a copy ofa layout that contains most ofthe settings you want, and then make changes to thenew
copy. Ifyou created layouts that you want to use again when you create new drawings, you can save the
layouts as a drawing template.

To make a copy ofalayout

Type LAYOUT and then press Enter.
On thecommand line, type C (Copy).
Type the name of the layout youwant to copy, and then press Enter.
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Type a namefor the new layout, andthen press Enter.

Creatinga new layout

In ZWCAD, youcan createmultiple layouts for a single drawing. Fach layoutrepresents a sheet ofpaper
For each layout, you can specify the printarea, print styles, print scale, lineweightscale, pen mappings,
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and add viewports, dimensions, a title block, and other geometry specific to the layout. The objects you

add to alayout in paperspace donotappear in modelspace.

When you create a new drawing, the drawing automatically contains two default layouts: Layoutl and
Layout2. You can start by using one ofthe default layouts, youcan create your own, or you can create a
new layout from another template (.dwt) file, drawing (.dwg) file, or drawing interchange (.dxf) file.
Each drawing can contain upto 255 layouts.

To create anew layout usingthe Layoutl or Layout2 tab

1. Right-clicktheLayoutlor Layout2tab, and selecta New layout.
2. |Ifdesired,renamethelayout.

To create anew layout usinganew Layouttab

1. Chooselnsert>Llayout>New Layoutfromthe main menu.
Type a unique name for your layout and then press Enter.
The namecan beup to 255 charactersin length and cancontain letters, numbers,
the dollarsign($), hyphen (-), and underscore (_), or any combination.

4. Setupatleastonelayoutviewport.

Create Layout from Template
Right-click on the Layout tabtoselect Fromtemplate optionto import DW Gor DWT file directly, using
information from existing template to createnew layouts.

Template layoutinstances are provided for designing new layouts including viewport objects. Objects of
paper space and page setup of the existing template are used by new layouts. Thus, layout objects will
be displayed in paper space as well as viewport objects. The user can retain existing objects imported
from the template and also delete objects. Any object frommodel space can't be imported while creating
a layout fromthe template.

The system provides template file with extension name as .dwt. Layout templates from any drawing
templates canbe imported into the currentdrawing.

To create anew layout froman existing file

Chooselnsert>Layout>Layoutfrom Template fromthe main menu.

2. Inthe Select Template From File dialog box, select the desired template file, and
then clickOpen.

3. Inthelnsertlayout(s)dialog box, selectthelayout(s) you wantto insert, andthen
click OK. You can choose multiple layouts by holding down Ctrl while selecting

layout names.
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Save layouts

Any drawing created in ZWCAD can be saved as template drawing file (.dwt) together with all the
objects and layout settings. Using the SAveas option of LAYOUT command to save the layout as new
DWT file. By default, template files are saved in the Templates Search Path located under the
corresponding position in Files tab of Options dialogbox. Like drawing template file, Layout template

file go with the same extensionname that contains some irrelevantinformation to the layouts.

When saving a drawing containing new layouts as a template file, all the named objects used in the layout
(such as blocks, layers and dimension styles) will be saved as well. The defined table options are
imported as part ofthe layout settings together with a template file. Once a template file is savedusing
the SAveas option of LAYOUT command, the define table options will not be inserted together with the
layout.

Use PURGE command to clearthe undesired define table options.

To save alayoutasadrawing template

Type LAYOUT and then press Enter.
On thecommand line, type SA (SAveas).
Type the name of the layout that you want to save, and then press Enter.
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In the Create Drawing File dialog box, specify a file name and location for the
drawing templatefile you are saving.

In Files of Type, select Drawing Template (*.dwt), and then choose Save.

a U

After you save a layout as a template, you can use the template when you create
new drawings.
You can also import the template's layouts into another drawing.

Create and Use Named Page Setups

Once you have set plot device, plot style table and relevant page set up in the plot dialog, you cansave
the page as named page setup which is usually used for updating current setting of Plot dialog box.
Applyingdifferent page setups tothe same layoutmay obtain specific plot result. For example, you can

create named page setups listed below to control scale factorand drawing size.

Page setupname Description
) The plot at scale 1:1, E-size
NoScaling
sheet
Scale 1 to 2 Plot at scale 1:2, C-size sheet
Draft The plot to the draft-quality
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plotter

The plot to the high-qualty

Final
plotter

Fit-to-Paper Fit to Paper, A-size sheet

Page setup is saved together with the drawing file, for the convenience of plotting without setting the
page eachtime. Ifyouwantto plotthe same layout for several times or specify outputoptions for multiple

layouts, youcan usenamed page settings.

Managing layoutsin a drawing

You can rename layouts, delete layouts, and view a list of all layouts available in a drawing. You can also
change the orderin which the Layout tabs appear; the Modeltab is always stationary.

If you want to rename, delete, or reorder a layout when the Layout tabs are hidden, you can type

LAYOUT to make yourchanges orchoose Screen Menu>Tabs to display thetabs.

To rename a layout

1. Right-click the layout tab for the layout you want to rename and choose Rename
fromtheshortcut menu.
2. IntheRename layoutdialog box, enter the new name for the layout.
3. ClickOK.
The name can be up to 255 characters in length and can contain letters, numbers, the dollar sign ($),

hyphen (-),and underscore (_),orany combination.

To delete alayout

1. Right-clickthelayouttab forthelayoutyou wantto deleteand clickDelete on the
shortcut menu.
Inthewarning box, click OK to del ete the layout.
Any named views associated with the layout are deleted automatically when the
layoutis deleted.
NOTE You cannot delete the Model tab or the last remaining Layout tab. To delete all
geometry fromthe Model tab or a Layouttab, firstselect all geometry and then use the
Erase command.

To view alist ofall layouts

1. Type LAYOUTand then press Enter.
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2. Onthecommand line, type? and then press Enter to listalllayouts.

12.1.4. Create and Modify Layout Viewports

When you begin working ona drawing onthe Model tab, it consists ofa single view of your model You
may have created additional views by dividing the drawing space into multiple windows; each window

is a separate viewport onthe Model tab.

On a Layout tab, youmustcreate atleast onelayout viewport to see your model. However, you can create
multiple layout viewports that display unique views of yourmodellocated in model space. Each layout
viewport is created as a separate entity that you canmove, copy, or delete.

Click any layout viewport to make it the current viewport, and then add ormodify modelspace objects
in that viewport. Any changes you make in one layout viewport are immediately visible in the other
viewports (if the other layout viewports are displaying that portion ofthe drawing). Zooming or panning
in the current viewportaffects only that viewport.

Create layoutviewports

The first time you switch to a Layouttab, allof yourmodelspace objects disappear. You must create at

least one layout viewport on the Layout tab to see your work.

You can create layout viewports anywhere inside the drawing area. You can control the number of

viewports created and thearrangement ofthe viewports.

To create layoutviewports

1. Onthecommandline, type MVIEW.
Type F (Fit), or create 2, 3 or 4 viewports byentering 2, 3 or 4 separately, or specify

N

two opposing corners to create a custom viewport.
Choosetheviewportarrangement, typing H (Horizontal) or V (Vertical).
Do one of thefollowing:

To arrangetheviewports to fill the current graphics area, type F (Fit).

o U b~ W

To fitthe viewports within a bounding rectangle, s pecify the corners of a rectangle.

TIP When youcreatea layout viewport, the layout viewport border is created on the current layer You
can make layout viewport borders invisible by creating a new layerbefore you create layout viewports
and then turning offthatlayerafter you createthe layout viewports.

To select a layout viewport's borders, you mustturn that layer back on before you can rearrange or modify

the layout viewport.

360



ZW CAD User Guide

You can create a single layout viewport, or you can divide the graphics areainto two viewports arrangedvertically
(A) or horizontally (B); three viewports arranged left (C), right (D), above (E), below (F), vertically (G), or horizontally

(H); or four equal viewports (1).

Use layout viewports

Create multiple viewports in layout tab to view objects created in model space, moveand scale the objects

as well. The multiple viewports created in layouts can be overlapped or separated.

The user can toggle to model space and edit objects in layout viewports within layouts. When ranking
layouts in paper space, you can't edit themodel. Methods to toggle to model space are shown as follows:
Enter Modelspace by selecting a Model tab.

Double click inside the layoutviewport. Atthe moment, the Model or Paper Space button on the status

o,
barchanges from to b

Click Modelor Paper Space button on the status barto switchto MODEL.

The layout viewport on which youdouble clicked willbe set as current view and enter model space with
its frame highlighted. Once a viewport has been changed, all the other viewports display the
modifications simultaneously. Additionally, layout viewport owns the superiorities as: optionally freez
the layer in each layout viewport. Thus, you can display different objects in the current viewport.

Meanwhile, you can panandscale the objects in viewports to display different views.

With the grips displayedin the viewport frame, layout viewport is also available for changing thescale
that geometrical drawings of model space display in viewports so as to adjust the viewport size. Each
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viewport can be scaled like other objects using SCALE command, which is only effective to thesiz of

the viewport rather than thescale ofthe views.

Place Layout Viewports

The usercanselect tocreatea viewport fit to the entire layout, and also specify a rectangle area to create

layout viewports.

In the Viewports dialog box, viewports of various standards or named viewport configurations which
determined by thepattern you view the drawing and the plotting results are inserted into layouts.

Viewport configuration that is saved and named in the model tab can be positioned in layouts as well

The viewportwillbe saved as soon as new viewports are ranked and named, and the new viewport names

will be added to a list ranked by viewports. Grips on layouts will be displayed once selected, which are

used for changing the display proportion of geometry objects created in model space within the viewports.
Each viewport can be scaled like other objects using SCALE command, which is only effective to the

size of the viewport rather than the scale ofthe views. Toadjustthe proportion of views within viewports,

you can scale theview by modifying the scaling factor. You can also specify proportion in the Standard

proportion option on Properties palette, and Customize option is also available for changing plot scale

of viewport objects.

Change the Properties of Layout Viewports

Like common objects, layout viewports are characterized by object properties such as layer, color,
linetype, linetype scale and lineweight. Which are all displayed and changed on properties palette.

Viewports are created on the current layerso as to controlthe visibility ofthe boundaries. The user can
freeze orset plot configurations for layers in Layer Property Manager to avoid plotting the viewport. The
visibility ofthe boundary is non-associativeto the viewport if they are located in different layers.
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To modify layout viewportproperties

1. Clicktheborderofthelayoutviewport whose properties you want to modify.
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2. Open the Properties palette through the menu option "Tools > Properties" or
"Modify >Properties".
3. Inthe Properties palette, select Standard Scale, and then select a new scale from
the list. Thescaleyou chooseis applied to the viewport.
NOTE You can select only layout viewports for modification. If you click a viewport on the

Model tab, it makes that viewport active, not available for modification.

Lock the Scale of Layout Viewports

Some proportions maybe required for displaying details of different hierarchy when creating viewports.
If you want to scale the viewport once you have set the viewport scale, thescaling factor changes along
with the viewport scales. You can lock the scale factor before scaling to retain the viewport proportion.
Locks the scale set in the selected viewport. You can modify the geometric drawings in the current
viewport withoutchanging the viewport scale once the scale is locked. While unlocking viewportscale
again will disable many commands used for viewing such as VPOINT, PLAN, and VIEW.

Control Visibility in Layout Viewports

Various methods are available for controlling whether to display or hide the layout viewport. All these
methods help to limit the regen and highlight different elements of the drawing having been set the
Visibility.

Screen Objects in Layout Viewports
Screening means plotting with little ink. The screening objects will be displayed diminish on paper and
screen. Whereas the screening value may not affect the color properties of the objects, only limit the

concentration ofink for the convenience of distinguishing objects after plotting.

To specify the screening value, you should specify theplot style first,and then definethe s creening value
in plot style editor. The value canbe assigned from0to 100, if you specify the value to 100, the screening
will not take effect, thatis to plot the drawing without screening. While using screening value as 0 to

plot the object without ink, namely make the objects invisible.

Turmn Layout Viewports On or Off

The new layout viewport is under status On by default untilyou select to turn off. The more objects in
modelspace, the more layout viewports canbe created. Thus generating contents of each viewport may
affect systemcapacity. The user can control the status of the viewport in Properties palette, to save space
by turning off some viewports or limiting active viewports. The following figure shows theresults with

two viewports turned off.
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all viewports on two viewports off

Once the viewportis turned off, you can copy the viewport without regen each viewport, and the closed
viewport will not be plotted. To hide the viewport boundary which you are working on, you can create a
specific layer for viewports and then close or freeze the layer.

To turn layout viewports on or off

Clickthedesired Layouttab.

Type MVIEW and then press Enter.

Type ONor OFF.

Selectthe edge of the layout viewport to turn on or off, andthen press Enter.

2 W N B

Manage Layer Visibility in a Layout

You can control thevisibility ofthelayer in each layout viewport, and apply the default visibility settings

to new viewports and layers.

Freeze Specified Layers in a Layout Viewport

Freeze orthaw layers on current layout viewports without affecting others. The frozen layers are invisble,
eitherreloadedorplotted. You can freeze the layer to control how the objects are displayed. Forexample,

dimensions canbe displayed in the specific viewport, as the figure shows below, only the viewport with

terrain drawing is frozen.
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Once frozen, the layerin the viewport is invisible. With the layer thawing, its visibility can be restored.
The user can control the frozen status of layers by clicking VP Freeze icon in Layer Properties Manager
Freeze or Thaw Layers Automatically in New Layout Viewports

Freeze the layer containing those objects that are not expected to display or plot in paper space. For
example, freeze the layer on which viewports are created if layout viewport boundaries are not expected
to display.

Freeze or Thaw Layers Automatically in New Layout Viewports

The newly created layout viewport is also acceptable for layer visibility settings. For example, freeze
DIMENSIONS layerof all new viewports to limit displaying the dimensions. To create viewports with
dimensions, you can change default settings for the current viewport. However, changing default settings
of new viewport may not affect current viewport.

Freeze or Thaw Layers Automatically in New Layout Viewports
The usercan create new layers frozen in all of the existing layout viewports by clicking Freeze icon in
Layer Properties Manager. Likewise, cancel the Freeze iconto thaw layers in all viewports. You can also

thaw layers by yourdecision, with this feature, you can createnew layers displayed in single viewports.

Modify Layout Viewports

Once layout viewports are created in paper space, youcan setthe viewport as current in which you can
edit model objects. Any changes to the layout viewports reflected model space directly and all other
viewports ofthe modified objects will be displayed.

Change the layout viewport scale

Specify proportion in the Standard proportion option on Properties tab to determine the proportion of
each viewport relative to paper space. That is to scale each viewport precisely. Scaling or extension for
layout viewport boundaries willnot change the scale of views in viewports.

While working on layouts, the scale factor represents the ratio of the actual size of the model and the
layout size. The ratio generated dividing the modelspace unit fromdrawing space unit. For example, a
drawing with a ratio of 1/3 means one drawing space unit equals to three model space units.

Changing the plot scale of viewports is also available through ZOOM command or Viewport toolbar.

To change the layout viewport scale

Makesureyouareon a layouttabinpaper space.
Clickthe border of the viewport whose scale you want to modify.

Right-click and choose Properties from the shortcut menu that displays.
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In the Properties palette, select Standard Scale, and then select a new scale from
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the list. Thescaleyou chooseis applied to the viewport.

Scale Linetypesin Layout Viewports

Scaling linetypes is enabledto be manipulated based onboth drawing units and paper space.

System variable PSLTSCALE is used to setup linetype scaling factor for objects displayed in different
proportion. fPSLTSCALE is setto 1, current linetype is set to dash line, and then draw lines in paper
space. Create viewport with the proportion of 1x, set this layout viewport as currentand then draw lines
using thedashes linetype. These two dashes are ofthe same appearance. Ifthe viewport scaling factor is

setto 2%, then the linetype scaling factor of dashes are consistentboth in layout and layout viewports.

Scaling drawing space units ifthe systemvariable PSLTSCALE is on, the linetype scale is determned
by viewport scale. Ifyou set systemvariable TILEMODEto 0, dashes length ofobjects in model space
is based on drawing units. Linetypes keep the same even if various scaling factors are used for cument
views. Dash lines share the same length with that of paperspace, thus, youcan stilluse LTSCALE and
CELTSCALE to control the length ofdashes.

The following figure shows: linetypescale on the left has been adjusted to dashes scaled to paper space,

regardless ofthe scale of views. The figure on the right matches thescale oflinetype with each view.

A —— S A— e S e g g i Wy

PSLTSCALE=1, dashes scaled to PSLTSCALE=0, dashes scaled to
paper space space where they were created

Rotate Viewsin Layout Viewports

You can rotate the entire view within layout viewports using PLAN command to change current UCS.
But the object to be rotated in the view rather than viewport boundary. Using ROTATE command only
rotates single objects ofthe viewport.
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12.1.5. Create Non-rectangularlLayout Viewports

Use Object and Polygonal options of MVIEW to create irregular viewports, Select-Object option to
convert objects created in paper space to viewports. While selecting the Polygonal option to draw
irregular polylines including arcs and lines which are enabled to either intersect or three vertexes at least,

the polyline will be closed automatically to formirregular polygonal viewport.

To define viewport boundaries, the area in which selected objects are contained will be calculated, to set
viewport objects on the comer of the boundary, and then clip the viewport according to the specified
objects.

new-boundary:

/N
O O
L

ol |©l

geometrical objects existing viewport result

in‘model space

The polygonal option is used for creating irregular viewports according to specified points. With the

same command prompts as creating a polyline.

Redefine Viewport Boundary

Boundaries of viewports canbe redefined by VPCLIP command.

Once selected the viewport to be clipped, you can specify existing objects as a new boundary or s pecify
new boundary point. You shouldnotice that the boundary is neither displayed nor clipped ifthe layer on
which the boundary of non-rectangular viewport locates. If you close the boundary layer rather than
freeze it, the viewport willbe clipped.
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Edit Non-rectangularViewports Using Grips

Like other geometrical objects, grips thatare used to changetheshape ofnon-rectangular viewports will
be displayed onceselected, with which you canedit the viewport as other objects. Such as move, rotate,
scale and so on. To define viewport boundaries, the area in which selected objects are contained will be
calculated, to setviewport objects on the corner ofthe boundary. Some geometric drawings may notbe

displayedentirely for the differentshape ofthe boundaries.

O %@[__ ‘?}3 4@{_
@0 |™TT1 T

viewport-houndary

geometrical objects inmodelspace v
viewport edited-using-arips

Scaling and Panning within Non-rectangular Viewports

Geometric drawings in modelspace will be clipped accordingto viewport boundaries when s caling and

panning within non-rectangular viewports.

However, scaling or panning in rectangular viewports may not display objects outside the viewport

boundaries.
If using Extents option in ZOOM command for the objects to be clipped within non -rectangular

viewports, the system scales the drawing according to the extents of clipping boundary, not all the

geometric drawings are visible in the non-rectangular viewport.

12.2. Plot Drawings

When a drawing is completed, you can output it using several methods. You can plot the drawing on

paperorcreate a file for use with another application.
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12.2.1. Overview of Plotting

To understand relevant concepts to facilitate users setting properties for plotting.

Plotter Manager

Plotter Manager is a window in which all the plotter configuration (PC5) files of user installation are
listed. If you want to use ZW CAD default plotting properties other than that of Windows system
configured, you can also create a new plotter configuration files for Windows system plotter. Plotter
configuration settings contain port information, quality of raster images and vector drawings, dawing

size and customized properties based on theplotter type.

The user can start an Add Plotter - Introduction Page dialog box by selecting Add New Plotters option
from the Name pull-down boxin Printer/Plotter area on Plot dialog box, which is available for creating

plotter configuration using relevant informationthat is imported as this wizard required.
Layouts

Layout displays the results on a plotted page. You can create as many layouts as you need. Each layout

is saved on its own layout taband can be associated with a different page setup.

All the elements to be displayed on a plotted page, such as title blocks and notes, are drawn in paper
space in a layout. The objects in the drawing are created in model space. To view these objects i the
layout, youshould create layout viewports.

Page Setups

Specify page settings forthe layout you create through Page Setup and Plot Setup dialog box, controls
whether to display layout tab or Model tab. Page setup can be applied to other layouts once it's saved

with a given name.
Plot Styles

Aplotstyle includes properties such as lineweight, color, hatch pattern, which controls how an object or
layeris plotted. The Plot Style Manager shows all the plot style tables available in ZW CAD.

There are two plot style types: color-dependent and named. Use only one type of plot style table for

plotting a drawing each time.

For color-dependent plot style tables, an object's color determines how it is plotted. With an extension
of.ctb, these plot style table files are disabled by assigning color-dependent plot styles directly to objects.
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Instead, to control how an object is plotted, youshould changeits color. For example, all objectsassigned

the colorred in a drawing are plotted the same way.

Named plot style tables use plotstyles thatare assigned directly to objects and layers. With an extension
of .ctb, these plot style table files enable each objectin a drawing to be plotted differently, independent

of'its color.

12.2.2. Plot Settings

When you createa drawing, you domostofyour work on theModel tab. At any time you can print your
drawing to see how it looks onpaper. It's easy to startup printing, and then later create layouts and custom

print settings to enhance your printed output.

To start printing

1. ChooseFile>Plotfromthemainmenu.

2. Setthe printer and relevant parameters, and then click OK.

There are many options that you canset before printing, such as the scale ofthe drawing, print area, print

style tables, and more.

Before you print, you cansetup many aspects of printing:
e Select and configure plotting device.
e Specify papersize and orientation.

e Specify the size of the paper used for plotting, including which portion of a drawing to print
and the origin ofthe print area.

e Choose whetherto print and scale lineweights.
e Choose whether to implement print style tables to control colors, pen widths, line types, and
lineweights.

Set PaperSize

The paper size here refers to the size of the drawing, needing to be set before plotting regardless o f which
working spaceyouselect. You can assignthe paper type froma pull-down list ofthe Paper Size text box
in Printer/Plotter area. The available paper types provided in the pull-down list are decided by cument
configuration. If you wantto setup paper size, you should configure plotters first, all the available plotters
are both systemplotters of Windows configured and non-systemdriven.

You can specify a printer or plotterto be used when printing any drawing. You can print your drawing

on any printer or plotter thatis compatible with Windows, including raster printers.

To select a printer orplotter
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1. ChooseFile>Plotfromthe mainmenu.
2. Fromthe Name listin Printer/Plotter area, select a printer or plotter you want to
use, and then click OK.

Default papersize used for creating new layouts through editing PCS5 files associative to plotters can be
assignedtothepaper. With this technique, you can assign different paper size for Windows and ZWCAD
separately.

If you set the system variable PAPERUPDATE to 0, prompts display if the selected plotter doesnt
support the paper size. If you setthe systemvariable PAPERUPDATE- to 1, the paper size will be updated
automatically to default paper size that plotters provide.

To select the paper size and orientation

1. ChooseFile>Plotfromthemainmenu.
2. Fromthe Paper Size list in Printer/Plotter area, select the desired paper size, and
then clickOK.

You can also adjust theorientation by printinga drawing upside down on the paper. Each layout in your

drawing can specify whether to print upside down.

Use a Custom PaperSize

You can also add customized paper size to non-system plotters through Plotter Configuration Editor
Usually, customized paper size is not able to add to Windows system plotter, but you can modify the

plotted area according to the paper size associated with systemplotters.

Positionthe Drawing on the Paper

You can adjust theposition ofthe drawing to beplotted on a paperbefore plotting.

Set the Origin of Print Area

You can specify the position of the drawing to be plotted on a paper by entering a positive or negative
value in the Xand Y Offsetboxes. Select Center on Paper to locatethe drawing atthe center ofthe papet
The offset value makes a compensation tothe page pitchbyaligning the left lower corner ofthe title bar
with that of the drawing paper. The offset is usually negative, determined by measuring the distance

between the page edge and plotinformation.

To specify the printarea origin

1. Ifnecessary,click thedesired Layouttabor the Model tab.
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2. ChooseFile>Plotfromthe mainmenu.

3. Dooneof thefollowinginthePlot Offsetarea:
To center the specified print area on the printed page, select the Center the Plot
check box.
To specify anoriginforthe printarea, typetheXandY coordinates.

6. SelectSaveChangesto Layout,andthen click Applyto Layout.

Set Drawing Orientation

The drawing orientation determines whetherto plot a drawing portrait or landscape.

If you select Landscape, plots the drawing using the longedgeas horizontal. While selecting Portrait to
plot the drawing using its minor edge as horizontal Changing the drawing orientation just like rotating
the paper under the drawing. Meanwhile, selecting Plot upside-down to control whether to locate the

drawing upside-down onpaper.

Set PlotScale

Plot-scale ofthe drawing canbe specified directly fromthe Scale pulldown list in Plot Scale area of Plot
dialog box. You can also choose Customto set desired plot scale or choose Fit to Paper to scalk the

drawing to fit onto the selected papersize.

Generally, you draw objects at theiractual size. That is, you decide which unit to be applied to the sz
(an inch, a millimeter, a meter) and draw objects at a 1:1 scale. For example, if you select the
measurement unit as millimeters, then every unit in your drawing represents a millimeter. When you plot
the drawing, you either specify a precise scale or fit the image to the paper. Plotting is usually working

under precise proportion.

The plot scale sethere represents the ratio of plot unit and theactual unit used for drawing models.

Set a SpecificScale
The plot scale together with plot unit and drawing unit must be specified before plotting. For example,
if you select the paper size to mm, entering 1 under mm and 10 under Units blank produces a plotted

drawing with each plotted unit represents 10 actual millimeters.

The following figure shows an instance of plotting objects at three different scales.
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plotted at plotted at plotted at
1=1 0.5=1 1.5=1

To automatically scale the drawing for printing

If necessary, click the desired Layouttabor the Model tab.
ChooseFile>Plotfromthe mainmenu.

Toscalethedrawingto fiton one printed page, in Plot Scale, click Fitto Paper.
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Select Save Changes to Layout, andthen click Applyto Layout.

To specify the scale factor yourself

If necessary, click the desired Layouttabor the Model tab.
ChooseFile>Plotfromthe mainmenu.

In PlotScale, do one of the following:
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Select a predefined scale. For example, choose 1:2 if you want 1 printed unit (inch

or millimeter) to equal 2 drawing units.

5. SelectCustom, and then under User Defined Scale, type the ratioof printed units
of measure (inches or millimeters) to drawing units.

6. SelectSaveChangesto Layout,andthen click Applyto Layout.

Scale the Drawing to Fit the Page

To plot the view at the largest possible size that fits the paper. The height and width ofthe drawing will
be adjusted accordingto thepapersize.

Any changes totheratio ofplotted units, drawing size, plotters, plot origin, plot orientation and plot area

will be reflected plot scale.

Set Optionsfor Plotted Objects

The following options show plotpatterns with instructions onhow to plot objects.

e Theplotin Background. Specifies thatthe plotis processed in the background.

e Plot Object Lineweights. Specifies that lineweights assigned to objects and layers are plotted.

e Plot with Plot Styles. Plots a drawing with specified plotstyles. Plots lineweights automatically
once selecting this option automatically. If you donotselect this option, objects are plotted with
theirassigned properties and not with theplot style overrides.

e Plot PaperspaceLast. Plots model space geometry first. Paper space geometry is usually plotted
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before modelspacegeometry.

Hide Paperspace Objects. Suppresses theplotting of objects thatare located behind other objects
regardless ofhowit's displayed on thescreen. This option is only available in the Layouttabs.

Plot Stamp on. Horizontally or vertically placed the plot stamp information on a specified comer
of'the drawing. Theplot stamp settings can be savedto log file, also cannot be saved.

"Plot Stamp Settings" Button. The Plot Stamp dialog box will be opened by selecting the Plot
Stamp on option in the Plot dialog box,

Save Changes to Layout. Allthe changes youmake in the Plot dialog box will be saved to the
layoutifyou click OK.

To set lineweight options

If necessary, click the desired Layouttabor the Model tab.
ChooseFile>Plotfrom the mainmenu.

Choose Plot Object Lineweights to plot the lineweights assigned to objects and
layers.

4. Select Scale Lineweights to print lineweights in proportion to the scale you set in
the Plot Scale. If not selected, lineweights print at their assigned size without
adjustments forthe printscale. (ALayouttabmust be active to scalelineweights.)

5. SelectSave Changesto Layout, andthen click Applyto Layout.

NOTE Print styles canalsoaffect how lineweights print.

Specify the Areato Plot

To determine where to plot the drawing, youmust specify an area for the drawing. The following options

under Plot Area are provided in The Plot dialogbox.

Display. Plots the contents displayed in the current view.

View. Plots a view saved previously with the VIEW command. You can select a named view
from the list provided. This optionis unavailable if there are no saved views in the drawing.
Extents. Plots the portion ofthe current space ofthe drawing that contains objects.

Limits/Layout. When printing from model space, the content of specified drawing limits will
be printed. Whenyou plot a layout, entities in the printable area will be printed. The printable
area's origin coordinate is calculated fromits (0,0) point, and its printarea is determined by the
size ofthe drawing paper.

Window. Plots any portion ofthe drawing you specify within the rectangle window. Click the
Window button to use a pointing device to specify opposite corners of the area to be plotted,

and then return to the Plot dialog box.

To specify a portionofthe drawing to print

1. Ifnecessary,clickthedesired Layouttabor the Model tab.

2. ChooseFile>Plotfromthe mainmenu.
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Under Print Area, clickone of the following:

Display—Plots the currentview on the screen.

View — Plots the selected saved view.

Extents —Plots the contents within the s pecified drawing extents.
Limits/Layout—Plots the contents withinthe specified drawing limits or entities in
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the printablearea.

8. Window—Plotsthe portion of the drawing contained in the specified window. Click
the Window button to use a pointing device to specify opposite corners of the area
to be plotted, and then returnto the Plot dialog box.

9. SelectSaveChangesto Layout,andthen click Applyto Layout.

Preview aPlot

Viewing a drawing before printing gives you a preview of what your drawing will look like when it i
printed. This helps youseeifthere are any changes you want to make before actually printing the drawing.
If you are using printstyle tables, the preview shows how your drawing will print with the assigned print

styles.

The systemautomatically generates preview results as soonas you setup relevant plotting properties.

To preview a drawing before printing

If necessary, click the desired Layouttabor the Model tab.
ChooseFile>Plot Preview fromthe main menu.
Do one of thefollowing:

To printthe drawing, clickPlotin thetop leftcorner.
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To return to the drawing, clickthe Close Preview Window button or press Esc.

Print a drawing

The print setting options available under each tab on the Print dialogboxwere described in the previous

sections.

NOTE You cannot printa rendered image directly to a printer. To print a rendered image, youmust first
save the drawing to a different format and then printit from another graphics program.

To print a drawing

If necessary, click the desired Layout tabor the Model tab.
ChooseFile>Plotfromthe mainmenu.

FromthePlotdialog box, make anyadjustments to the settings.
ClickOK.

A W N R
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NOTE Instead ofusing the print settings you saved with your layout, you can select Previous Plot form

the Name pull-down list in Page Setup area.

Smart Plot

With Smart Plot, drawings can be plotted from the model space all at once after defining their borders

and selecting the entities to be plotted, enabling more efficient plotting process.

Before starting smart plot, frame ofthe drawing must be verified. Fornow thereare 3 frame style can

be recognized, they are Layer, Block, Scatter Line.

Edit  View  Insert

tohP. . ample dwg X BN

ZWCAD Smart Plot
Frame style Printet/Plotter
@ Layer: Speciy the layer's closed rectangle Device name: | None + [Pettotis Mulipags

O Block: Frames are specific blacks Papersize: | Lefter (850 ¢ 11.00 Inches) | Shade piot: As Displayed

(O Seatter ine: The frame is a closed rectangle surounded by lines
Elock and Layer Flat style name: | Monochrome. cth ~  Number of copies: |1 e

Specily the block and layer in Drawing

Layer name | | *Frame *TITLE Flot scale Plot offset

Black name | | “Frame. TITLE Fit to paper Center plot 0.000000

what o plt 1 95297183
(@) Plat dirsctly
P Drawing orientation Select order

rint existing layout(s|
e - @ Auto rotate () Portisit (O Landscape @) Inorder () Lefttoright () Top to hottom [] Revarse arder
ulinto separate
JPlot stamp on File generation settings

Plot drawing Prefi: EatchPlotSample

Select batch diawings

) Output path: | C:AUserstddministatorDesktop Brawss
Select drawing. O Highiight

[ Preview Cancel

M 4 » p (Model Lay

12.2.3. Use Plot Styles

ZW CADuses plotstyles tochangetheappearance of your printed drawing without modifying the actual
objects in your drawing. Assigning plot styles allows youto customize the Color, GrayScale, Screening,

and Lineweight thatare used to print your drawing. Plot styles help you control what your drawing looks
like when it is printed.
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Because plot styles are saved in plotstyle tables, which are files located on your computer, disk, or serves
you can reuse themto help eliminate the need to reconfigure your print settings each time you print a
drawing. You can save plot styles in a named file for each of your clients. You can even share the fie
with coworkers, or store the files on a network to ensure that everyone in your office uses the same
standards.

Understanding plot style tables

A plotstyle tableis a collection ofplot styles that allows youto change the appearance of your printed
drawing without modifyingthe actual objects in your drawing. Each plot style table is saved in a file that
can be located onyour computer, disk, orserver.

A drawing can use one type ofplot style table at a time. There are two types of plot style tables:
e Color-dependent plotstyle tables (CTB) contain a collection ofplot styles based on each of the
255 index colors available in a drawing. Truecolors and color books are not applicable to color-
dependentplot style tables.
e Named plot style tables (STB) contain a collection of plot styles that you define. They can vary
regardless ofcolor.

With colorindependent plot style tables, you cannotassign plot styles to individual objects or layers. To
use these plot styles, you assigna specific color to an entity or layer. When you specify a color-dependent
plot style table at printing time, the entity colors and layer colors map to color based plot styles in the
plot style table that you specify. If you specify a plot style fora specific entity, that plot style overrides
any plot style assigned tothe layer on which the entity resides.

Sometimes a named plot style assigned to an entity or layer is not located in the plot style table that is
assignedto a layout ordrawing. This can happen ifthe plot style has been deleted fromthe named plot
style table or if you assign a different named plot style table to the drawing that does not contain the
named plot style. In this case, the entity is printed using its default properties. If you plan on
interchanging named plot style tables within the same drawing, it's a good idea to coordinate the tables
touse the same plot style names.

If a new drawing is based on a template, the new drawing uses the same type of plot style table as the
template. If a new drawing is created without a template, the type of plot style table is specified in the
New Drawing Wizard; Every drawing is designed to use plot style tables, but you decide whether to
implement them.

Setup plot styles to determine how a drawing is plotted.

Like colorand linetype, plotstyle is alsoa kind of object property thatreflected onthe plotted objects or
layer once you plot the object with the plot style assigned. A plot style controls an object's plotted
properties, including color, dither, grayscale, pen, virtual pen, screening, linetype, adaptive, lineweight,
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line end, line join and fills style.
If the plot styles conflict with the settings created for objects, use the plotstyle settings for plotting other

than the settings created for objects. You can close these substitute settings on demand.

Choose a Type of Plot Style Table

Aplotstyletableis a collection ofplot styles assigned to a layout orthe Model tab. There are two types
of plot style tables: color-dependent plotstyle tables and named plotstyle tables.

Color-dependent plot style tables (CTB)

Color-dependent plot style table determines to plot characteristics such as lineweight using an object's
color. This plot style plot objects with the same colorin the same style. Forexample, every blue object
in a drawing is plotted the same way. While color-dependent plot style table is provided for editing rather
than addingor deleting plotstyles. Thereare 256 plot styles in a color-dependent plot style table, one for

each color.
Once a color-dependent plot style table is assigned to the drawing, you cannot assign a plot style to
individual objects or layers. Instead, to assign plot style properties to an object, you should change the

colorofthe object orlayer.

You can assign color-dependent plot style tables to layouts. You can use several predefined color-

dependentplot style tables, edit existing plotstyle tables, or create your own.

Color-dependent plotstyle tables are stored in the printstyle folder with extensions named as .ctb.

Note that assigning the color-dependent plot style table to a layout is only available when the drawing

has been set touse color-dependentplot style tables.

Named plot style tables (STB)

Named plot style tables contain user-defined plot styles. This plot style plot objects based on the plot
style assigned to the object ratherthanthe color. The named plot style tables can be assigned to objects

or layouts as assigning other properties.

Named plot styles can be assigned to objects orlayers in the same way as any other properties.

Assign Plot Style Tables to Layouts

Controls the plotting style for objects in layouts using different plot styles assigned to each layout. The
specified plot style tables affectboth model space and paper space objects.
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If you specified named plotstyle fora drawing, each object in the drawing either is assigned a plot style

directly orinherits a plot style fromits layer.

If a xref has beeninserted into your current drawing, all defined plot style tables will be inserted as well
You can assignplotstyle tables globally forall layouts (including the Modeltab), or individually for the
Model tab or a Layout tab. Assigning a plot style table to an individual layout allows you to further

customize the layouts youuse to print a drawing.

However, assigning different named plot style tables to various layouts may result in mismatched plot

style names. In this case, objects are printed using their default properties.

To assign plot style tables

1. Ifnecessary,clickthedesired Layouttab, or click the Model tab.
ChooseFile>Plotfromthe mainmenu.
Under PlotStyle Table (pen assignments), selecta plotstyletablein the one of the
following:
None — Applies no plotstyle table. Objects plotaccording to their own properties.
Monochrome — Plots all colors as black.
New — Createsa new plotstyletable.

4. SelectSaveChangesto Layout,andthen click Applyto Layout.

NOTE When your drawing was first created it was set up to use either color-dependent or named plot
style tables.

Manage Plot Style Tables

Color-dependent (CTB)and named (STB) plot style tables are stored in the print style folder by defaulk.
This folderis also known as the Plot Style Manager.

Plot Style Manageris available to add, delete, rename, copy, and edit plot style tables.
Creating new plot style tables

ZW CAD offers several plot style tables to help you get started. If you wantto customize your printoutput
further, you can create your own plot style table. You can customize plot exporting pattern by import
printer configuration file (PCP file).

To create new plot style tables

1. ChooseFile>Plotfromthe mainmenu.
2. Under PlotStyle Table (pen assignments), choose New to open the Add Plot Style
Tablewizard.

3. Onthelastwizardpage, youcanclick Plot Style Table Editorto set up the plot styles
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for thetable.

Change Plot Style Settings

Double-clicking a CTB or STB file in the Plot Style Manager to open the Plot Style Table Editor The
Plot Style Table Editor displays theplot styles contained in the specified plotstyle table.

The General tab lists general information about the table. The Properties area on the Form View tab

provides options for modifying colors orrelevant properties of plot styles.

If you are using a color-dependent plot style table, the color-dependent properties (e.g. color, dithes
grayscale, pen, virtual pen, screening, linetype, adaptive, lineweight, line end, line join and fill style) are

available from the Properties area.

While all these plot style properties (e.g. color, dither, grayscale, pen, virtual pen, screening, linetype,
adaptive, lineweight, line end, line join and fill style) are changed for each plot style fromthe Propetties

when usinganamed plot style table.

In a named plot style table, the NORMAL plot style represents an object's default properties (no plot
style applied). The NORMA Lstyle can't be modified or deleted by yourself.

Color

The plot style color default to Use Object Color. With this setting, the object retains its layer or
individually set color. The color overrides the object's colorat plot time if you assign a plot style color

to this plot style.

The system provides 255 Color Index (ZCI) colors, a true color, or a color book color in the plot style
options. While the True color, plot styles should be synchronized with the same color setting for the
plotter configurations. However, the systemtakes the latest colorindexas substitute color once the plotter
is unable to update the configuration to True color.

Dither

Enables dithering. A plotter uses dithering to approximate colors with dot patterns, giving the impression
of plotting more colors thanavailable in the ZW CAD Color Index(ZCI). If the plotter does not support
dithering, the dithering setting is ignored.

Dithering is usually turned offin order to avoid false line typing thatresults fromdithering ofthin vectors.
Turning off dithering alsomakes dim colors more visible. When you turn offdithering, ZW CAD maps
colors to the nearest color, resulting in a smaller range of colors when plotting. Dithering is available

whetheryouuse theobject's colororassigna plot style color.
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Grayscale

In case that the plotter supports grayscale, the systemconverts the object's colors to grayscale when you
select Convert to Grayscale. Light colors, such as yellow, are plotted with light gray values. Dark colors
are plotted with dark gray values.

If you set the Grayscale off, the systemuses the RGB values forthe entity's colors.

The grayscale is available for the entity color ora plot style color.

Pen

Specifies a pen to use when plotting objects that use this plot style. Available pens range from 1 to 32.

Virtual Pen

Specifies a virtual pen number between 1 and 255. Many non-pen plotters can simulate pen plotters using
virtual pens. For many devices, you can program the pen's width, fill pattern, end style, join style, and

color/screening fromthe front panel on the plotter.

Screening

A colorintensity setting determines theamount ofink ZW CAD places on the paper while plotting.
Using valid values from0to 100. If set thevalueto 0, the color will be reduced to white. While assigning
it to 100, the colorwill be displayed at its full intensity.

Screening is effective only ifthe plotteris configured to plotcolors or grayscale, with dithering enabled

as well.

Linetype

Specifies which linetype to plotstyle table. The default settingis Use Object Linetype.

Adaptive

You can set the Adaptive option whatever the linetype is object character or plot style. The option can
adjust the scale of the linetype to complete the linetype pattern. The line may end in the middle of the
linetype patternifthe Adaptive is setto OFF.

Lineweight

Uses Object Lineweight is the default setting for plot style lineweight. All the lineweight samples

381



ZW CAD User Guide

together with values are provided in the lineweight dropdown list. You can also modify an existing

lineweight if the one youneed is not available in the dropdown list. Clicks Edit Lineweights button to

modify the existing lineweights.

Line End

Specifies the line end style to theplot style. The default setting is Use Object End Style.

Line Join

Specifies the style ofthe line joint. The default setting is Use ObjectJoin Style.

Fill Style

Specifies the fill style for the polylines, torus and the objects filled with entities. The default setting is
Use Object Fill Style.

To modify plot style tables

7.

ChooseFile>Plotfrom the mainmenu.

Under Plot Style Table (pen assignments), click the plot style table you want to
modify, and then click Edit button.

Clickthe General tabon Plot Style Table Editor,andthen do any of the following:
Enter a new plot style description.

Select Apply Global Scale Factor to Non-ISO Linetypes to apply the scale factor to
non-ISO linetypes used forany plotstylein the current plotstyletable.

Enter a scale factor to applyto non-ISO linetypes used for any plot style in the
currentplotstyletable.

Clickthe FormViewtab, and then do any of the following:

Make changes toa color-dependent plot style by selecting itinthe Plot list, and then make

color, linetype, or lineweight changes for the plot style in Properties area. Your changes

aresaved automatically forthe selected plot style.

Make changes to a named plot style by selecting it in the Plot list, and then make color,

linetype, or lineweight changes for the plot style in Properties area. Your changes are

saved automaticallyfor the selected plot style.

8.

10.

Add a new plot style by clicking Add Style. Enter a new name, and then click OK.
Selectthe options for the plot style. (Available for named plotstyles only.)

Delete a plot style by selectingitin the Plot list, and then click Delete Style.
(Available for named plotstyles only.)

ClickOK.
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Changing a drawing's plot style table type

When your drawing was created, it was set up to use color-dependent plot style tables (.ctb files) or
named plot style tables (.stbfiles). A drawing can useone typeofplot style table at a time. If necessary,

aftera drawing is created you can convertthe drawing to use the other typeofplot style table.

If you can't remember what type of plot style table is assigned to your drawing, use the PSTYLEMODE
systemvariable to determine the plotstyle table type.

To change a drawing to use named plot style tables

Openthedrawingthatuses color-dependent plot style tables (.ctb files).
Type CONVERTPSTYLES, and then press Enter.

3. Ifyouhavealready converted your individual color-dependent plot style tables to
named tables, click OKin the prompt that displays.

4. IntheSelectFiledialog box, selecta named plotstyletable (.stb file) that you want
to usewith thedrawing.

5. ClickOpen and a message are displayed to confirmthatthe drawingis converted.

To change a drawing to use color-dependentplot style tables

1. Openthedrawingthatuses named plotstyletables (.stbfiles).
Type CONVERTPSTYLES, and then press Enter.
If you aresureyouwantto convertthe drawingand lose all plot style assignments,
click OKin the promptthatdisplays.

4. NOTE Convertinga drawingto use color-dependent plot style tables will remove all
of the named plotstyleinformationfrom objects and layers. However, the named
plotstyletables are not del eted from your computer.

Converting plot style tables

You can convert a color-dependent plot style table to a named plot style table. You cannot convert a
named plot style table to a color-dependent plotstyle table because color-dependent tables contain only

plot styles that are named after the 255 colors to which they map.

Convertinga color-dependentplot style table to a named plot style table can be helpfulin the following

situations:
You don't want to createa named plot style table fromscratch.
You want to create a named plot style table that has the same settings as a color-dependent plot style

table, but with some new plot styles or other customsettings.
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You want to convert a drawing to use named plot style tables and you want to reuse most of the plot
styles already defined in a color-dependent plotstyle table.

To convert a color-dependent plot style table to a named plot style table

Type CONVERTCTB, and then press Enter.
In the Select File dialog box, select the color-dependent plot style table (.ctb file)

N =

thatyou wantto convert.

ClickOpen.

Enter a namefor the new named plotstyletable (.stb file).
ClickSave.

The plotstylesin the new table are named Style 1, Style 2, and so on. To use

o U~ W

different plot style names, rename the plot styles before youassignthem to objects
and layersinyourdrawing. Ifyou rename the plot styles after assigning them, they
will not matchwhen you printyour drawing.

Turning off plot style tables

When youturn offplot style tables, objects print according to their own properties. However, all of the
plot style informationis saved so youcan easily turn onplot styles again. Actual plot style table files are
not deleted, and for drawings that use named plot style tables, objects and layers retain their assigned

plotstyles.

To turn offplot style tables

If necessary, click the desired Layouttab, or click the Model tab.
ChooseFile>Plotfromthe mainmenu.
Under Plot Style Table (pen assignments), select None.

> W N PR

Select Save Changes to Layout, andthen click Applyto Layout.

12.2.4. Plot Filesto Other Formats

Plots files of various formats, including DWE, PDF, PLT and other files. You can output drawings in any
image formats with unique plotter driver. In such cases, Non-systemplotter driver will be configured as
output file format. Users are capable of controlling customized properties of each non-system plotter
driver in plotter configure editor. You canalso obtain specific help for each driver fromthe Help topic n

plotter configuration editor.
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Raster File Formats

Several raster file formats, including Windows BMP, TIFF, PNG, TGA, SVG and JPEG are supported
by the non-systemraster driver. The raster driveris mostcommonly used when a plot to files for desktop

publishing.

Plot Adobe PDF Files
AdobePDF file can be created fromdrawing using PDF driver.

DWF

Export ZWCAD drawings as Web DWF formats using DWFOUT or PLOT command. As a two
dimensional vector file, DWF publishes ZWCAD drawings on Web or Intranet network.
DWEF file supports real-time panning or scaling and controls how the layers and named views are

displayed.

To export a drawing to a DWF file

ChooseFile>Plotfromthe mainmenu.
Choose DWF6 ePlot.pc5 for the Name option from the Printer/plotter area on the
Plotdialog box.
ClickOK.

4. Specify the location and the name for the DWF file in Browse for Plot File dialog
box.

5. ClickSave.

DWEFx

Export ZWCAD drawings as Web DWFx formats using DWFOUT or PLOT command. As a two
dimensional vector file, DW Fx publishes ZWCAD drawings on Web or Intranet network.
DWFx file supports real-time panning or scaling and controls how the layers and named views are

displayed.

To export a drawing to a DWF file

1. ChooseFile>Plotfromthe mainmenu.

2. Choose DWFx ePlot(XPS Compatible).pc5 for the Name option from the
Printer/plotterarea on the Plot dialog box.

3. ClickOK.
Specify the location and the name for the DWFx file in Browse for Plot File dialog

box.
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5. ClickSave.

EPS

EPS format is housed PostScript file, a drawing file can be exported as EPS file using PLOT command.

PostScript file formats are most available for desktop publishing applications. With plotting capability of
high resolution, this file format is suited for raster images, such as GIF, PCX, and TIFF. Once you have

converted the drawing into PostScript format, you can use PostScript font.

To export files as EPS from layout tab, youshould execute from"File-Plot" menu to start the Plot dialog
box. Choose ZWCAD Virtual Eps Plotter 1.0 fromthe Name pull-down list in Printer/plotter area, and then
click OK to close the Plot dialogbox. Next, the Browse for Plot File dialog boxopens, in which users can
specify the saving pathand file name, and save the file with extensions .eps.

Controllable Properties of PostScript

When exporting drawing as EPS files in PostScript format, some objects will be rendered. Affects the
following properties:

Text, attribute definitions and attributes. If replace the font supportive of PostScript with the font with
specified conversion text object, thetext will be plotted in specified PostScript font. Orelse, render the text
with frame character.

Bold font and text control code. If the text with thickness over 0 or contains control code (suchas %%0
or %%D). But the rendered text will not be plotted as PostScript font. International symbol and special
symbolexported as PostScript font.

ISO 8859 Latin/1 character set, ifuse character valueamong 127 to 255 for text, explain this text according
to ISO 8859 Latin/1. If this character appears in the text reflected PostScript, re-mapping a version of
generating code vectorto display ISO characterset. The text generated fromre-mapping will be exported
in PostScriptcompatible format.

Circle, arc, ellipse, elliptic arc. Arcs and circles will be converted into corresponding PostScript path object
if they have thickness.

Fill solids. Plot the Fill solids in PostScript path.

2D polyline. Exports the 2D (planar) polyline with unifying width, PostScript restricts systemsettings as
proximate lines combination with end seal and miter.

SVG

The SVG (Scalable Vector Graphics)file format canbe selected from the Add-A-Plotter Wizard. Users can
plot their drawings to SVG file format to create an interactive vector graphics for the web design or the

other specific workflows that require SVG files

To export a drawing to a DWF file
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ChooseFile>Plotfrom the mainmenu.

Choose .pc5 for the Name option from the Printer/plotter area on the Plot dialog
box.

Click OK.

Specify the location and the name for the DWF file in Browse for Plot File dialog
box.

ClickSave.

Plot Adobe PDF Files

AdobePDF file can be created fromdrawing using PDF driver.

Portable Document Format (PDF)is a standard ofthe electronic file change. The PDF file can be used

on any system operation like Windows, Unixand so on. More and more document is using PDF now,

such as e-books, product introduction, network information, e-mails. PDF has become a standard for

digitized information.

Note: The Adobe Reader R7 or higher version is needed on view the published PDF file. The version
9.3 is needed for Microsoft Windows 7.

Steps for PDF printing:

ChooseFile>Plot from the mainmenu.

Choose DWG To PDF.pc5 for the Name option from the Printer/plotter area on the
Plotdialog box.

ClickOK.

Specify thelocation andthe name forthe PDF file in Browse for Plot File dialog box.
ClickSave.

Steps foradding PDF plotter

v A W N

o

The drawing can be published as PDF file formatif you adding PDF plotter though
Add plotter wizard. Steps for adding PDF plotteras follow:

Select File > Plotter Manager from the mainmenu.

Select Next after you read theintroductionin Add Plotter - Introduction Page.
Select My Computer from the Add Pl otter - Begin page, and click Next.

In Add Plotter - Plotter Model page, select Adobe PDF from Manufactures option
and select PDF from Models option. Click Next to continue.

ActivatethePlotto Filecheck boxfrom Add Plotter - Ports page, and click Next.
In Add Plotter - Plotter Name page, input your configuration file name, or use the
defaultnameandclick Next.

ClickFinish in Add Plotter - Finish page to finish your adding.

387



ZW CAD User Guide

9. The newPlotConfigurationfile (PC5)is setup.
PLT&PRN

With the PLTPLOT command, you can performbatch plot function to print multiple PLT or PRN files

at one time in a specified printer.

Select PLT files or PRN files by clicking the Add Sheets button on the Batch Plot dialog boxto set the
files you want to plot. Besides, you canalso save the files listed in the current plot file list as a ". TXT"
file by using the Save Sheet List button on the Batch Plot dialog box, and then you can load the
saved. TXT file to add all the files it includes to thecurrent list in the future.

The plot list displays name and path ofthe file, the PLT file or PRN file will be displayed together with
its saving path. While the TXT file will be displayed without its file path.

Before batch plotting, you canset all the files in the plot list, and also selective plotpartofthe files from
the plot list.

12.3. Publish Drawings

Publish multiple files to a separate single-sheet or multi-sheet PDF, DWF file or a printer in order to save
and plot files. The paper name and pagesetup willbe displayed as soon as youselectfiles to the file list.
Here, the paper name refers to the name of the drawing to be plotted, with a dash joining the drawing
name and layout name, page setup column displays the named page setup oflayouts. You can click the
page setup to select another page setup fromthe dropdown list. The model tab and layout tab are only
applied to the corresponding tab.

You can optionally click on themodeltabandlayouttabin Add drawings include an option in the course
of importing files into the drawing list. And assemble a collection of drawings to publish and save the
list as a Drawing Set Descriptions (DSD) file. A DSD file is created forillustrating these drawing files

list and selected layoutlist.

In the Publish dialog box, users can define the way to publish file list. You can choose to publish to
Plotternamed in page setup, DWF or PDF.

12.3.1. Publishto Plotter named in page setup

Plots all the drawing files on the published list. You can set plot copies after publishing drawings to a
specified plotter.
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12.3.2. Publish to DWF/PDF

Generates the drawing files that are published to the file list and saves themas a single-sheet or multi-
sheet DWF, PDF file, and specifies the saving path for the output DWF or PDF file in the Publish Options
dialog box.
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13.Share Data with Others

13.1. Save and View Slides

You can save slides ofa drawing to view later. A slide saves the current drawing in *.s1d format exactly

as it appears on the screen. A slide is not a drawing file. You cannotedit or print the slide; you can only
viewit.

You can use slides in the following ways:
e  Make presentations by showing slides of your drawings.
e Referenceaslide ofa drawing while working on a different drawing.

e Presentanumberofslidesas aslide show by usingscripts.

When you view a slide, it temporarily replaces the current drawing. When yourefresh the display of the
current drawing (by redrawing, panning, zooming, minimizing, maximizing, or tiling), the slide image
disappears, and you are returned to the current drawing. A slidedoes notinclude any invisible entities on

layers.

To create aslide

1. Type MSLIDE and then press Enter.
2. IntheCreate Slide File dialog box, specify the name of the slide file youwant to create.
3. ClickSave.

Mslide
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To view aslide

1. Type VSLIDEand then press Enter.
2. IntheSelectSlideFile dialog box, specify the name of the slide file youwant to view.

3. ClickOpen.ZWCAD displays theslidesinthe current drawing window.

Vslide

13.2. Link and Embed Data

You can include data fromotherprograms in ZW CAD drawings by using either embedding or linking.
The method you choose depends on the type of object or file you want to include in your ZWCAD
drawing and what you want to do with it afterit is there.

13.2.1. Overview of Object Linkingand Embedding

The Object Linking can be used for merging data from different applications into a document. For
example, you can create ZW CAD drawing with a Microsoft WORD documentincluded, and also create
an Adobe PageMaker layout containing ZWCAD drawings.

To use OLE, ensure your system supports OLE server and container applications. Source applications
which are called server mainly used for creating embedded or linked OLE objects. Target applications
are a container used foraccepting OLE objects. ZW CAD uses OLEas server and container applications.

Even if ZW CAD objects such as circle or blocks are always takenas OLE objects, they can be varied in
meaning.
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Link and embed information by inserting a document into another, meanwhile, edit objects in contaner
applications using links and embed OLE objects. However, varied in storing information, the relationship
between linking and embedding is similar to that of inserting blocks and creating xrefs in ZWCAD
drawing.

Embed Objects

The embedded OLE objects come from copies of other documents when embedding objects into fikes,
the embedded objects have no relations with the original document, they are not updated by changing
the current drawing,

You can execute from "Insert-OLE Object" menu, and select Create from File without clicking on the
Link option to embed objects. Once you have embedded OLE objects into the drawing, you can create
applications of the object for editing, and the original OLE object keeps unchanged while you editing

mformation ofthe source document.

Insert Object X

[ ok |

() Create Mew
File:

(®) Create from File CiUsers\Administrator.Documents®, |

Cancel

Browze... [ ] Link
[ ] Display A= lcon

Result
Inserts the contents of the file as an object into

F ™ your document so that you may activate it using
E the program which created .
Insert OLE Object

Link Objects

When inserting OLE objects, ifyou select Create fromFile and click Link option as well, you can insert
the linked OLE object into ZW CAD drawing. Linking objects is a type ofreference to the information
of another document. To use a link object for the same information in multiple documents, you just
modify the source object and perform OLELINKS command to set automatic or manual update
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documentcontaining OLE objects.

You should keep accessing the source document and linked document. If a move or rename the source

object, you should rebuild links in the link file.

13.2.2. Import OLE Objects

Inserts information of other applications thatsupport OLE objects.
ZW CAD provides two ways ofinserting OLE objects: embed and link. With the different thata link can
beupdated whenever youwant, embedding is unable to update because oflack oflinks.

You can use the following method to control the visibility ofthe inserted OLE objects:

Insert OLE objects to the drawing on the current layer. Turn offthe layer or freeze it to disable displaying
OLE objects in the layer.

To embed an object froman existing file within ZWCAD

1. Chooselnsert>OLEObject fromthe main menu.
2. Inthelnsert Object dialog box, click Create FromFile.
3. Specifythefilebydoing one of the following:

a) TypeapathandfilenameintheFilebox.
b) ClickBrowse toselecta file.

4. Select Display As Icon if you want that program's icon to appear in the drawing instead
of the data.

5. ClickOK.

To create anew embedded object within ZWCAD

1. Chooselnsert>OLE Object fromthe main menu.
2. Inthelnsert Object dialog box, click Create New.
3. Fromthe Object Type list, select the type of object youwant to create, and then click
OK.
4. The programforcreating that object opens within ZWCAD.
5. Createtheobjectintheother program.

6. ChooseFile >Exit to closethe program.

Link OLE Objectsin Drawings

If another programsupports ActiveX, you can linkits data to ZW CAD drawings. Use linking when you
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want to include thesame datain many files. When youupdate the data, all links to other files reflect the

changes.

When youlink data fromanother program, the ZW CAD drawing stores only a reference to thelocation
of'the file in which you created the data. You link data from a saved file, so ZW CAD can find the data
and display it.

Because linking adds only a referenceto a file, the data does notsignificantly increasethefile size of'the
ZWCAD drawing. However, links require some maintenance. If you move any of the linked files, you
need to update the links. In addition, if you want to transport linked data, you must include all linked
files.

You can update a linked object automatically every time you open the drawing, or you can do so only
when you specify. Anytime a link is updated, changes made to the object in its original file also appear
in the ZWCAD drawing, and the changes also appear in the original file if they were made through
ZWCAD.

Insert an OLE object together with links to update its displaying in drawings through changing source
objects. Forexample, you may be required to insert a time table into an automatic update drawing,.

When inserting OLE objects, you can display the object as an icon, thus you can activate applications
which are supportive ofthis objectby double clicking this icon.

To create a linked object fromwithin ZW CAD

1. Chooselnsert>OLE Object fromthe main menu.
Inthe Insert Object dialog box, click Create FromFile.
3. Specify thefile by doing one of the following:
a. TypeapathandfilenameintheFilebox.
b. ClickBrowsetoselectthefileusingafiledialogbox.
4. Selectthelinkcheckbox.
5. Select Display As Icon if you want that program's icon to appear in the drawing
instead of the data.
6. ClickOK.

Update Links

Display the links contained in current drawing in the Links dialog performed from OLELINKS command.
With this command, you cansetup methods toupdate links for each settingused for linking information,

either automatic ormanual.
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By default, the OLElinks created in ZW CAD drawingare an automatic update.

ReconnectLinks

Source refers to the position where the linked documents are located. Oncetheposition of the document
is changed orrenamed, the link source must be changed as well. When replacing information or objects
with links contained, the link sourceshould be changed also.

Break Links

Select Break links option in Links dialog box, OLE objects in ZW CAD drawing will not be renoved
ratherthan its links. Thus, the OLE object neverupdates when changingits source.

To link a file toa ZWCAD drawing

1. Savetheoriginalfile.Becausea linkconsists of a reference to the original file, you
mustsavethefilebeforeyoucanlinktoit.
2. Intheoriginalfile, selectthe data youwantinthe ZWCAD drawing.

w

Choose that program's command to place data on the Clipboard. Usually, you
choose Edit>Copy fromthe mainmenu.

Displaythe ZWCAD drawing to whichyou want to link thefile.

InZWCAD, choose Edit > Paste Specialfrom the main menu.

Inthe Paste Special dialog box, select Paste Link.

ClickOK.

No v~

Embed OLE Objectsin Drawings

Embed an object into your ZW CAD drawing when you want to keep allthe data you work with in one
file orif you want to transfer the file to other computers. You canembed data fromprograms that support
object linking and embedding.

When youembed data fromanother program, ZW CAD becomes the container for that data. The object
embedded in the ZW CAD drawing becomes part ofthe ZW CAD file. When you edit the data, you open
its program from within the ZW CAD drawing.

Any changes you make to the embedded data exist only in the ZW CAD drawing, so it is not necessary
to keep thatdata in a separate file. Ifthe data does exist in a separate file, the original file doesnot change
when you modify the embedded object in ZW CAD. Also, changes to the original file do not affect the
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embeddedobjectin the ZW CAD drawing.

To embed another program's objectinto a ZW CAD drawing

1. Openthefilethatcontains the datayou want.
2. Inthefile, selectthedatayouwantto embedinthe ZWCAD drawing.
3. Choosethatprogram's commandto place data on the Clipboard. Us ually, you choose
Edit>Copy fromthe main menu.
4. IntheZWCAD window, display thedrawingin which youwant to embed the object.
5. Choose Edit > Paste from the main menu, or click the Paste from Clipboard tool on
the Standardtoolbar.
6. The data on the Clipboardis pasted into the drawing as an embedded object. The
object appears in the center of the view, but you can select and move it by moving the

cursor.

The OLE objects that are supportive of otherapplications will not be updated along with the objects in

source documentwhen embedding into ZWCAD drawings.

ZW CAD provides various methods to embed drawings: such as copy the objectto the clipboard, paste it
to ZWCAD drawing files, and then embed it to ZWCAD drawing. You can embed a company icon
created by other applications into ZWCAD drawings.

With the embedding feature, you can also embed OLE objects into ZWCAD drawings withoutspecifying
links. A .txt file will be changed into mtext once embedded into the drawing, with its file name displayed
together.

Once embedded into current drawing, you can adjust the object's size according to the proportion of

drawing unit. And also scaling text thatis included in OLE objects by specifying pointsize.

Drag Objectsinto a Drawing

If you want to link data and drawings to ZWCAD drawings from other applications, besides inserting
OLE objects, you can drag the selected data or drawings into ZW CAD. Both applications must be
running and visible on your screen. To drag information between applications, the other applications
must support ActiveX. Objects dragged into a drawing are embedded, not linked.

As manipulating for cutting and pasting, you do the dragging in the same way. The information is
removed from one document and pasted into the other document when you do the dragging. Holding
down CTRL while draggingcreates a copy ofthe information without affecting the original document,

as you do copyingand pasting in the same way.
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Control Objects' Quality

Default quality levelofthe OLE objects is determined by systemvariable OLEQUALITY. To illustrate
plotting effects, the quality here is divided into five grades: line quality, text quality, graphics quality,
photo quality and highphoto quality.

In which line quality is the lowest grade, plots the drawing in the shortest way and occupies the least
memory. While high photo quality plots the drawing in a longer way and occupies more memory.

Limits for Inserting OLE Objects

ZW CAD set some limits when linking orembeddingthe OLE objects. All these inherent limits are used
for designing OLE objects.

OLE objects are notdisplayed or plotted on xrefs or block references.

Modifications made for plotting rotation are not reflected on OLE objects when using Microsoft

Windows systemplotter. Change plotorientation in Windows Plotting systemconfiguration dialogbox

ZWCAD limits the size of the spreadsheet that is imported as OLE object. If import too large a
spreadsheet, you can reduce the column width and row height, and reduce the font size or partly paste
the spreadsheet so as to divide the OLE objects into several objects in smaller size. Before importing

OLE objects into other applications, use Windows copyclip viewer to preview OLE object.

13.2.3. Export OLE Objects from Drawings

Export ZW CAD drawings into other applications that are supportive to OLE objects, and then embed

the objects ofthe drawing into other documents.

Select objects in ZW CAD drawing, and hold CTRL+C or use other copy commands to copy selected
objects, paste or selective paste the copies using copy commands of other applications to embed them
from the ZW CAD into other documents.

Embedding placesa copy ofthe selected objects in the destination document. The object in the original

drawing will not update when you edit the OLE object from within the destination document in a
ZWCAD drawing.
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Dragging ZWCAD drawingsinto other programs

If the other program in which you want to include ZWCAD drawings is compatible with ActiveX, an
alternative to pasting drawings with menu commands is to drag drawing file icons from Windows
Explorer into the other document. Dragging and dropping drawings does not use the Clipboard, so data
on the Clipboard is not affected.

When youdrag a ZW CAD drawing file from Windows Explorer, you link orembed the entire drawing

in the other document. When you drag the file, the cursor changes in response to the action youtake.

TIP Before you draga drawing, position the Windows Explorer window and the other program's window

so you can see the file icon and the documentin which you wantto dropit.

To drag and embed drawings into another document

Select the icon forthe drawing file, and then dragthe drawing into the document.

13.2.4. Edit OLE Objects in Drawings

You can modify an embedded or linked object in its original program fromwithin ZW CAD. When you
modify an embedded object, you change the object only in ZW CAD, not its original file (if you pasted
the object froman existing file). When you modify a linked file, however, you open and change the

original file.

Double-click the OLE object to startserver applications in which youcanedit the OLEobjects.
ZWCAD provides two ways to edit OLE objects: one is to link or embed OLE objects which are
supportive of other applications into ZWCAD drawings, or you can embed ZWCAD drawings into other
applications.

Embed ZWCAD drawings into Other Applications

When you want to embed ZWCAD drawings into other applications, youuse ZWCAD objects as the
OLE objects while ZWCAD applications are taken as server applications. In the targetapplication, which
is so-called container applications, double clicking the inserted OLE objects to start ZWCAD application
and modify OLE objects. Once you have changed OLE object, only the target application displays is
change, the source OLE object is not changed.
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Link or Embed OLE Objects supportive of other Applicationsinto ZWCAD

When youlink or embed OLE objects that are supportive of other applications into ZW CAD, ZWCAD
applications are used as container applications.

If you select objects of ZWCAD using frame selection, the inserted OLE object overlapped with
ZW CAD objects. But the objects to beselected are only provided in ZW CAD, not OLE objects.
Additionally, the edit and snap mode take no effect on OLE objects. To adjust and scale the size ofthe
OLE objects, youshould edit these objects using grips displayed on them.

When yourightclick on the OLE object, a shortcut menuwill be displayed with some editing propetties
such as Cut, Copy, Delete object and On.

13.2.5. Embed Drawings

When youembed a ZW CAD drawing, it becomes part of the other program's document file. When you
edit the drawing, youedit only the versionthat is embedded in the other document.

Embedding is useful when you don't want to maintain a link to the ZWCAD drawing for the data you
include in the other document. Edits made to the new drawing do not affect the original drawing. To
transfer the file to other computers, you can transfer all the datain one file, but embedded objects increase

the file size.

From within a documentin a programthat supports ActiveX, such as Microsoft® Word, you can either
create anew embedded ZW CAD drawing orembed an existing ZWCAD drawing.

To create a ZW CAD drawing in another document

Inthe document, choose Insert >OLE Object from the main menu.
Inthelnsert Object dialog box, click Create New to createa newfile.
Under Object Type, choose ZWCAD Drawing, andthen click OK.
CreatetheZWCAD drawing.

ChooseFile>Exitfromthe main menuinZWCAD.

v A W N -

6. Toeditthe ZWCAD drawing from withinthe document, double-click the drawing.

TIP You can also embed an existing ZWCAD drawing fromwithin another document.

To embed selected ZWCAD entities

1. InZWCAD,selecttheentities youwantto embed.
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2. ChooseEdit>Copyfromthe main menu (orpress Ctrl+C).
3. Openthedocumentin whichyou wantto embed theentities.
4. ChooseEdit>Pastefromthemainmenu (or press Ctrl+V).

To embed an entire ZW CAD drawing

Open thedocumentin whichyou want to embed thedrawing.
Chooselnsert>OLE Object fromthe main menu.

ClickCreate FromfFile.

ClickBrowse, and then choose the file you want to embed.
ClicklInsert,and then click OK.

u A W N -

13.2.6. Link Drawings

When you linka ZW CAD drawing to another document, the other document contains only a reference
to the ZW CAD drawing file, rather than the actual drawing. You link data in a saved ZW CAD fie so
that the other programcan find the data and display it.

Linking works well when youwantto includethe same ZW CAD datain more than one document. When
you update the data, you need to update it in only one location. The versions that are linked to other
documents reflect the changes automatically.

Linking a ZW CAD file to another document does not increase the file size the way embeddinga ZWCAD

object does. However, links require more maintenance. To transport the data, you must make sure to
transferall linked files to the other computer.

To link a ZW CAD file to another document

1. Openthedrawingyouwantto link.

NOTE Because a link is a reference to a file, you can link only files that are saved to a
location on a disk.

2. Intheother program, open the documentinwhich youwantto include the ZWCAD
drawing.

3. Choosethatprogram's command forinserting objects.

4. In Microsoft® Office programs, choose Insert > Object. In the Object dialog box,
click the Create From File tab. Specify the name of the drawing file you want to link.
Select the Link To File check box, and then click OK. The drawing appears in the
document, with a link to the original ZW CAD file.
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13.3. Work with Data in Other Formats

You can work with many different types offiles, including files created with other applications.

13.3.1. ImportFiles Created in Other Formats

To open and use drawings or graphics generated with other applications in the specified format. ZWCAD
supports mutual conversion between DXF and WMF format. Use the commands relative to each fike

types toconvert formats among them. You can also convert formats by opening or import files.

ZW CAD supports the input file format containing: DXF, DWG, DWT, SAT, WMF. In which, DWG
DXF, DWT are imported using Open command. DXF refers to drawing exchange format, DW G refers
to standard drawing file, and DW T refers to template drawing file. The additional SAT and WMF file
shouldbe imported by relevant commands.

Import DXF Files

As a drawing exchange file, DXF file contains text file of drawing information, which is also an
expression of ASCII or binary system of drawing file. Mainly used for sharing drawing data among

applications.

Select a DXF file from the Files of Type dropdown list to import this file into applications when
performing an Open functionin ZW CAD. You can import it into other drawing files and explode it.

To import a DXF or DWT file

ChooseFile>0Open fromthe main menu.
Choosethefolderthat contains the drawing.

In Files of Type, choose the type of drawingyou wantto import.
Choosethefileyouwantto open.

ClickOpen.

v A W N B

Import ACIS SAT Files

You can import geometry objects stored in SAT (ASCII) files using ACISIN or IMPORT commands.
SAT (ASCII) files store entities as solids, regions or ACIS. ZW CAD converts the model to a body object
orto solids andregions ifthe body is a true solid ora true region. A fter the conversion, ZW CAD creates

new objects using its ShapeManager modeler and performs 3D operations and solids editing.
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To import an ACIS file

ChooselInsert>ACIS File from the mainmenu.
Choosethedirectory containing the SAT file.
Choosethe SATfile you want to open.
ClickOpen.

Command line ACISIN

u b W N -

Import WMF Files

As a Windows metafile format, WMF files are frequently used to produceclip art and other non-technical
images that you need for drawings. Use WMFIN or IMPORT command to insert a WMF file into a

drawing file as ablock.

To be different from bitmaps, WMF files contain vector information that can be resized and printed
without losing resolution. If2D solids or wide lines are contained in the WMF file, turn offtheir display

so as to increase drawing speed.
Both vector and raster information can be contained in WMF files. However, ZW CAD uses only the

vector information from a WMF file. ZWCAD ignores the raster information if using a WMF file

containingraster information.

13.3.2. Export Drawingsto Other File Formats
Export and convert ZWCAD drawings as other file formats. ZW CAD supports the output file format
containing: WMEF, DXF, BMP, DW G, DWT, PDF, EPS, DWF, SAT.
WMF

Exports drawing files as element files (.wmf) using WMFOUT or EXPORT command. As a Windows
metafile format, WMF file includes lots of vector drawings or raster images. Generally, ZW CAD creates
WMFfiles in vector drawings which are easyto panorscale.

DXF

As adrawing exchangefile, DXF file contains a text file of drawing informationthatis accessible forall

the other CAD systems. If someone else is using CAD applications capable of identifying DXF files,

402



ZW CAD User Guide

you can share thedrawing by saving the drawing as DXF file.
The usercan export files as DXF formatusing Save or Save As command, select DXF file format from
the Tools button ofthe Export dialog box when saving the drawing as DXF format. DXF files are also

saved as ASCII or binary format.

Specify precise decimal digits as you saving drawing as DXF file, controls floating-precision up to 16

digits for DXF files. You can also click Select Object option to save some objects as DXF file.

BMP

As bitmap file format, BMP is a kind ofrasterimage format. The object displayed on the screen together
with colored viewport and objects in the rendered viewport will be displayed in raster images as well.

Export the entire drawing or partly export the drawing to device-independent raster images using
EXPORT command.

To export a drawing to a BMP file

ChooseFile>Exportfromthe main menu.
Inthe Export Data dialog box, under Files of Type, choose the Bitmap (*.bmp) file
format.
Specify the name of the file you want to create.
4. ClickSave.
5. Selecttheobjects youwantto save, andthen press Enter.

DWG

DWG s standard drawing file format generally supported by CAD software.

DWT

You can export drawings as DW T template fileusing Save or Save As command.

PDF

The PLOT command is available for exporting the drawingas a PDF file.
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PDF files allow you to distribute your drawing to others for viewing in Adobe® A crobat ® Reader®,
which is free software that users can download. PDF files can also be viewed, reviewed, and edited in
Adobe® Acrobat.

To export a drawing to a PDF file

1. ChooseFile>Plot fromthe mainmenu.
2. ChooseDWG To PDF.pc5for the Name option fromthe Printer/plotter area on the
Plotdialog box.

3. ClickOK.
4. Specifythelocation andthe nameforthe PDF filein Browse for Plot File dialog box.
ClickSave.

EPS

EPS format is housed PostScript file, a drawing file can be exported as EPS file using PLOT command.

DWF

Export ZWCAD drawings as Web DWF formats using DWFOUT or PLOT command. As a two
dimension vector file, DWF publishes ZWCAD drawings on Web or Intranetnetwork.

SAT

Exports solids, regions, ACIS entities as SAT format using ACISOUT command. A dditionally, trimmed
ShapeManager objects ofthe NURBS face, region and 3D solids are also exported as SAT file.

To export an ACIS file

ChooseFile>Exportfromthe main menu.
Selectthe ACIS entities you wantto save.
Specify the name of thefile you want to create.

ClickSave.

2 W N P
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13.3.3. Work with Proxy Objects

When the Runtime Extension application that created the customobject is not available to ZW CAD or
otherhostapplications, a proxy object is used as a substitute fora customobject. Later, the custom object
replaces theproxy objectifthe applicationis available to ZWCAD.

As compared to corresponding custom objects, Proxy objects are endowed with significantly reduced
capabilities. The extent to which proxy objects can be edited is determined by the parent Runtime
Extension application. For example, to determine whether to erase and move an object or change object

properties, may or may not be possible on a proxy object, depending onthe applicationthatcreated it.

A Proxy Information dialog boxwill be displayed when you open a drawing. Which shows the total
number of proxy objects in the drawing (both graphical and non-graphical) and the name ofthe missing
application and provides additional information about the proxy objecttypeand display state. You control
the display of proxy objects with the dialogbox.

Edit Proxy Objects

Proxy objects are enabled to be access, display, and also to performthe following manipulations:
e Frase proxy objects
e Quick select proxy objects
e Define block reference with proxy objects, insert drawings and block references with proxy
objects,and explode.
e Export and plot preview proxy objects
e Edit operations suchas MOVE, COPY, MIRROR, etc.

13.4. Package Files for Internet
Transmission

With the application of etransmit, you can accomplish transmitting drawing files together with their
associative files through the Internet in forms of transmittal packages. The associative files included in

the transmittal package are xrefs, fonts, rasterimages, etc.

Generally, all of the included files such as xrefs, raster images, and fonts will be ignored when you
sending drawings to others. The receiver may not be able to display the transmitted drawing because of
lacking theseassociative files. Using etransmit can help preventing such circumstances and decrease the
error probability to a certain extent.
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13.4.1. Select files to pack

Starts Create Transmittal dialog box, which provides two tabs for viewing and selecting files to be packed.

Files Tree:

Displays drawing files in a tree structure together with their associative files (xrefs, fonts, raster
images). You can expand or collapse this structure to display or hide the included dependent
files. By default, drawing files and dependent files are included in the transmittal package
automatically. Unless youdeselect it by clicking on the check mark in front ofeach file.

Files Table:

Displays drawing files in forms ofa list together with their associative files (xrefs, fonts, raster
images). In which the detail information of each file such as file name, saving path, type, version
size and date are listed. Transmittal package includes all these files automatically. You can
deselect it by clicking on the check mark in front of each file in order to control the included

contents of each transmittal package.

Once you have performed the eTransmit function for a drawing file, the common file types you can

automatically add to the transmittal packageare:

*.dwg (root drawing file and all of its attached xrefs)

Various image file types (raster image files that attach to root drawing or xrefexternally)

* fimp (font mapping files)

User select or deselect files having been added into the transmittal package by clicking at the
check box in front of the file or manually select files you want to include in the transmittal
package by clicking at the Add File button on Files Tree or Files Table.

The common file types that are not automatically added to a transmittal packageare:

* shx(Compiled shape files used fortext styles or complexlinetypes)

*.ttf (True Type font files used fortext styles)

All these files generally contain information about the object in initially formatted drawings or some

specific information of applications run with the product, the receiver can still normally view the

transmitted drawing in spite of lacking thesefiles.

13.4.2. Include notesin transmittal package

The report file is automatically generated while generating transmittal package and saved in the

transmittal package together with the files list ofthe trans mittal package as well. Meanwhile, this report

includes dependent files associative to the drawing file (such as xrefs, fonts) as well as instructions about

how to process these files so as to enable using for included drawing files. The information that user

input in the Enternotes to include with this transmittal is also included in the report file.
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13.4.3. Select Transmittal Setups

Once created a transmittal package, you can create new or modify existing transmittal setup and save it

so that youselect it properly fromthe transmittal setup list on Create transmittal dialog boxas you need

when next time you create transmittal package. System default transmittal setup is named as

STANDARD, for which you can change its default settings, but unable to perform rename or delete

operation.

13.4.4. Choose Transmittal Options

You can specify the following transmittal setups when creating transmittal package, which greatly

facilitates using the etransmit function.

Specify transmittal package type to be created as ZIP file, self-extracting EXE file, and folder
(a specified folder position where the drawing willbe packaged or copied)

Choose options among Use organized folder structure, Place all files in one folder, Keep files
and folders as is, to organize folder structure of transmitted files in a logical structure.

Add password protection for transmittal package of the ZIP file and self-extracted EXE.
Select Include fonts option to get all the font files associativeto transmittal package (TTF and
SHX), which facilitate receiver to view the drawing file.

Send the transmittal package and transmittal report in form of an e-mail attachmentto relevant

users.

It should benoticed that, regardless of file structure included in the created transmittal package, absolute

path of dependent files that are relative to the drawing file will be converted to a relative path or not

include path, so that you can easily find themwhile opening orediting drawing files.

To create transmittal package in the specified folder

Select File >etransmit from the mainmenu.
In the Create Transmittal dialog box, under Files Tree or Files Table area, click Add
File button.

3. IntheOpenfolder,selectthefileto beadded to the transmittal package, andthen
click Open. The user can optionally repeat this procedure to add more files into
transmittal package.

4. To clear the selection of files being added into the transmittal package, click the
check box marks beside any files on the Files Tree or Files Table.

5. ClicktheTransmittal Setups button, select a transmittal setup from the Transmittal
Setups dialog box, and then click Modify button.

6. Inthe Modify Transmittal Setup dialog box, set the transmittal package type as
Folder (setof files).
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10.
11.

12.

Under Transmittal File Folder, click Browse to specify the folder where the
transmittal package to be created. Astandard file selection dialog boxis displayed.
Selectthefolder where the transmittal package will be created, and then click OK.
In the Modify Transmittal Setup dialog box, click OKto close the dialog box.

In the Transmittal Setups dialogbox, click Close.

(Optional)Specify any additional comments to include with the reportfile from the
text box for Entering notes to include with this transmittal package in Create
Transmittal dialog box.

ClickOK to create the transmittal packagein the folder you specified.

To create transmittal package for self-extracting executable or ZIP file

10.
11.

12.

SelectFile >etransmit fromthe mainmenu

In the Create Transmittal dialog box, under Files Tree or Files Table area, click Add
File button.

Inthe Open folder, select the file to be added to the transmittal package, and then
click Open. The user can optionally repeat this procedure to add more files into
transmittal package.

To clear the selection of files being added into the transmittal package, click the
check box marks beside any files on the Files Tree or Files Table.

Clickthe Transmittal Setups button, select a transmittal setup from the Transmittal
Setups dialog box, and then click Modify button.

In the Modify Transmittal Setup dialog box, setthe transmittal package type as ZIP
(*.zip) or Self-extracting executable (*.exe).

Under Transmittal File Folder, click Browse to specify the folder where the
transmittal package to be created. Astandard file selection dialog boxis displayed.
Selectthefolder where the transmittal package will be created, and then click OK.
In the Modify Transmittal Setup dialog box, click OKto close the dialog box.

In the Transmittal Setups dialogbox, click Close.

(Optional)Specify any additional comments to include with the report file from the
text box for Entering notes to include with this transmittal package in Create
Transmittal dialog box.

ClickOK to create the transmittal packagein the folder you specified.

To unpacka self-extracting executable transmittal package

[any

Double-clickthe transmittal package filein Windows Explorer.

In Extractor dialog box, select Browse to specify the folder where you want to
unpack the transmittal files.

Click OK.

If the transmittal package is password protected, system prompt for entering the

password.
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5. ClickOKto close each dialog box.
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14.Programming ZWCAD

ZW CAD supports almost the same list of APIs as does AutoCAD. You can easily port your plugins or
add-onsto ZWCAD.

ZWCAD API Notes

LISP Provided in Std and Pro and it should run correctly in ZWCAD
without any modification

VBA Provided in Pro only, support 32/64bit

ZRX Provided in Pro only

NET Provided in Pro only

You can get the transferring documents fromhttps://www.zwso ft.com/zwcad/download-center/

14.1. About LISP

LISP is a full-featured, interpretive programming language (full name List Processor, which is list
processing language). It is a sort of independent programming language embedded for ZWCAD
customization. LISP greatly extends mostofthe available commands and functions of ZW CAD. LISP is
similar to AutoLISP sothat you canusethe majority ofapplications written with AutoLISP in ZW CAD.

ALISP command stands fora function. Lisp function canperformthe following actions:

e Loadother LISP,DCL, ZDS application or ZW CAD files

e Promptuserto do relevant operations in the certain situation

e Execute standard commandin ZWCAD

e Handle character string with arbitrary length

e Do mathematic calculation

e Store variable value used lately

e  Read/write file

e Testand respond tothe given condition.

e Theselect entity in drawing session.

e  Modify the selected entity in drawing session.

e  Export relevant information into the screen ora file.
You can produce customize resolution with application comprised of compound variant LISP functions.
You can automate your job by extending CAD tools in ZWCAD or apply other applications into ZWCAD.
LISP can be used to produce any application you need in the special industries to intensify the CAD
platform.
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14.1.1. Application of LISP expressions

LISP has its particular functions and syntax. LISP codes are capable oftested directly without preparing

extra procedure. Two syntaxes are provided in LISP. The first one puts the operator in front of the

operating number, in which operators can be taken as functions with specific features, and the operating

numberis processed by functions. Each statement is separated by a blank.

The second syntaxdivides the statement into two items within each bracket: function name as the fist

item and the parameters or variables of the functionis the second item.

14.1.2. Createa LISP program

Steps to write an applicationusing LISP:

Open atext edited window such as NOTEBOOK.
Write code in the text edited window.
Save the new code file with the desired path and file name from File > Save As menu option.

The extension name is Isp.

14.1.3. Verify the code input.

The following properties are contained in LISP functions:

The codes are displayed in indent mode as other programlanguages do, but take no effects on
performing programs.

Newline is used to facilitate understanding and reading, and place multi-row codes in one line,
which does not affect performing the program.

AIl LISP statements are contained in the brackets which always appear in pairs.

If multiple brackets pairs are contained in a statement, execute fromthe interior bracket.

Text in codes appears behindthe semicolonis a kind ofannotation. Any text with a semicolon
in front will be ignored by programs.

AL LISP functions return value to the other functions thatinvoke them. By default, thevalueis
calculated by the last expression. Generally, the function princ without character string
parameter follows the function thatits name precedes with a prefix "c:". This function is aimed

atexiting the programwithoutreturningany value.

14.1.4. Load and Run LISP Program

LISP programis available only afterloading, while how to apply a LISP programrelies on the program
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itself. If functions are created in programs, it can be performed just like executing commands in ZWCAD.
Most ofthe LISP functions are provided with prompts instructing how to use them. You can load LISP
programto ZW CAD before executing this programas performing APPLOAD command.

14.1.5. Lisp Debugger

Activated by command VLIDE or VLISP, Lisp Debugger is used to debug lisp programs. Developed
based on Visual Studio Code from Microsoft™, it enables developers to debug their lisp programs with

breakpoint inspection and modify it easily.

What’s more, ifusers havealready installed the Visual Studio Code, they candirectly download ZwLisp

in Microsoft Extensions Marketplace.

14.1.6. Remarks

The user canreference LISP documents in "Developer's Help", to view LISP functions as well as relative
tutorials that ZWCAD supports (it's recommended to reference specific instructions from "Help"-

"Developer's Help").

14.2. About VBA

VBA is a kind of programming language including a variety of Microsoft applications progam
environment (such as WORD, EXCEL, etc.). Microsoft VBA is a type of program environment for
objects, capable of providing developing functionas Visual Basic 6 (VB). The main difference between
VBA and VB is that VBA runs together with ZWCAD in the same process space, and provides

intellective and frequent programenvironment.

VBA provides application integration for those application programs supportive of VBA. That is to say,
ZW CAD (usingother applications database) can be Automation controlling programs such as Microsoft
Word or Excel and other applications.

You should purchase an independent developed version of Visual Basic 6, providing ZWCAD VBA with

extra components, such as external database engineand report forms compiling function.

Fouradvantages ofrealizing VBA in ZWCAD:
e VBA andits environmentare proneto study andapply.

e VBA is capable of running together with ZW CAD in the same process space and facilitate the
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programoperating.
e Rapid and effective construction of dialog box, which enables developers to construct prototype
applications and receive design feedback quickly.

e The project is both independent and embedded supported. Which provides developers with
flexible ways to release their applications.

VBA applications are saved in Projects files. ZWCAD® VBA project is a combination of the code
module, class module, and window. All these modules and windows run together to execute specified
function. Theprojectcan be stored in both ZW CAD drawings and also can be stored as an independent
file.

You can open VBA manager through ZWCAD menu option "Tools-Macro-VBA Manager" to view VBA
project in which you are allowed to create, load and close projects.

Open VBA environment
VBA has its own interface environment. You can execute fromthe menu "Tools -Macro-Visual Basic
Editor" to open the Visual Basic programand display VBA environment window which s short for IDE,

i.e. Integrated Development Environment.

ZW CAD VBA project is a collection of code modules, classes, and forms, here module is self-include
program code segment, and a project is capable of containing multiple modules. These modules and

forms run togetherto performgiven functions.

You can add new modules by selecting "Insert — Module" menu option fromthe Visual Basic project
window. And next to open module file editor window, in which you can write codes. Meanwhile, a new

module icon will be added to the module list in "Project" window with default name as Moduall.

ZW CAD is running while opening VBA environment, you cantoggle to ZW CAD platform fromthe last
option on "View" menu in VBA IDE.

14.3. About ZRX

ZRX®, the ZW CAD® Runtime Extension programming environment, includes C++ libraries that are
the building blocks youcanuse to develop ZWCAD applications, extend ZWCAD classes and protocol,
and create new commands thatoperate in the same manner as built-in ZW CAD commands. You can add
new classes and export themforuseby other programs. You can also extend the ZRX protocol by adding

functions at runtime to existing ZW CAD classes.
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14.4. About.NET

ZWCAD .NET API allows you to build managed code that runs under the NET Common Language
Runtime CLR. To start programming, you cancreate a projectin Visual Studio 2010, add a reference to
ZwManaged.dll and ZwDatabaseMgd.dll which you can find in the installation directory of ZWCAD.

Then specify the versionof the framework to .NET Framework 4. Finally, you can start to code and mun
your programs.
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15.Appendices

Command Name

new Create a new graphics file

gnew Create a new graphics file from the current default draw ing template file and the
"Options" dialog box "File" tab to specify the folder path

open Opens an existing draw ing file

xopen Open the selected reference (external reference) for editing in a new

independent window

oleopen Opens the selected OLE object

save Save the graphic withthe current file name or a specified name

gsave Use specified default file format for saving the current draw ing

saveas Save a copy of the current draw ing under a new file name

exit Exit Softw are

quit Exit Softw are

close Close the current document

closeall Close all documents

preview This graphic will be displayed whenyou w antto print graphics

plot The graphic print to a plotter, printer, or file

print plot command aliases

-plot Command line command execution plot

pagesetup Controls the page layout, plotting device, paper size and other settings for each
new layout

psetup Display Configuration "Page Setup Manager" dialog box, set the current

graphics file page layout and printing equipment. Specified page layout settings

will be saved withthe

psetupin The user-defined page setup into a new draw ing layout

-psetupin Command line command execution psetupin

plotstamp Placing a stamp and print stamp records in the file specified in the corner of
each graph

ddplotstamp plotstamp command aliases

-plotstamp Command line command execution plotstamp

u Undo the last operation

undo Undo command effect

redo Give up on aresume witheffect UNDO or U command

mredo Before restoring a few UNDO or U command w ith abandon effect

ai_selall Select all objects
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copyclip
cutclip
pasteclip
copybase

pasteblock

pasteorig

pastespec

options

#NAME?
config

syswindows

regenauto

redraw

redrawall
regen

regenall

point
ddptype
divide

measure

xline

ray

line
circle

arc

pline
rectang
boundary
bpoly

-boundary

Copy objects to the clipboard

Cutting the object into the clipboard

Will be copied to the clipboard pasting objects into the location specified pattern
Copy with Base Point object that specifies the exact location of the object copy
An object copied to the clipboard in the drawing as a block to the specified
insertion point

Copy the file with graphic objects and coordinates of the original graphics file
and paste into a new graphic file

Open "Paste" box, copying the data on the clipboard to insert it into the graphic
file, and copy the data format set

Display the "Options" dialog box to specify the default settings used by the
program

Open the "Options" dialog box displays the specified tab

Open the "Options" dialog box "Print and publishing" tab

When the application window is shared w ith external applications, arrange
window s and icons

Automatic repeat pattern generation control, w henthe auto-generation open, the
system wi ill automatically re-generated w henthe current view need to re-
generate a graphical

Update the display, any visible marks on delete unw anted objects or half -hidden
pixels

Refresh Show all view ports

Regenerated current view, and recalculate all the objects on the screen position
Regenerated current view, refreshall view ports, and recalculate all the positions
on the graphics screen

Draw ing point objects

Display "Point Style" dialog box

Mark placed on the selected object. Marker objects evenly divided into a
specified number of division

Along the perimeter of the object or by the length of the measurement interval to
create point objects or blocks

Draw ing construction lines, line configuration unlimited extension, infinite length
Configured to draw a line extending from the infinite direction specified start
point

Draw ing a single line length

Draw a circle of any size

Draw an arc

Draw ing tw o-dimensional polylines

To create a rectangular polyline objects

Create a polyline in an enclosed area

boundary command aliases

Command line command execution boundary
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revcloud
donut
doughnut
sketch
3dpoly
polygon
ellipse
spline
splinedit
block
-block
insert
ddInsert
-insert

minsert

xref
-xref
xattach
refedit
-refedit

refset

refclose

xbind

-xbind
style
ddstyle
-style
text
dtext
-text
mtext
-mtext
attdef
ddattdef
-attdef
arctext
atext
mtedit

mtprop

Cloud line drawing arcs connected by a plurality of objects polyline
Draw circle object. Ring is closed polyline of a wide arc segments composed of
Set the radius of the ring

Create a series of line segments freehand draw ing

Draw 3D polyline objects

Draw a regular polygon objects

Hliptical arc or an ellipse draw an object

Draw various shapes spline

Spline Edit

Defining a plurality of objects as a w hole, creates a block definition
Command line command execution block

Insert a graphic or graphics files in the current block

insert command aliases

Insert the command line command execution

Multiple copies of a block to build a rectangular array. Copy appreciate you
specify the insertion point to the beginning point array

Create an external reference or modify an existing xref

Command line command execution Xref

Create an external reference

Xref or directly edit block defined in the current draw ing

Command line command execution refedit

In the external reference or block is in edit mode, the working set is added to the
object or objects from the w ork Deletes

Referring to save or discard changes (xref or block)

The selected external referenceto a named object bound to the current or more
defined graphical

Command line command execution xbind

Create a new text style or modify the current text style

style command aliases

Command line command execution style

Draw a single line of text objects

text command aliases

Command line text command execution

Draw multi-line text

Mtext command line command execution

Defined set of properties

attdef command aliases

Command line command execution attdef

Placement of text along an arc

arctext command aliases

Edit the selected multiline text object

mtedit command aliases
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field
updatefield
hatch
-hatch
bhatch
-bhatch

gradient

hatchedit
-hatchedit
hatchtoback
region
wipeout
dimstyle
ddim
-dimstyle

tolerance

dimlinear
dimrotated
dimaligned
dimangular
dimarc
dimradius
dimdiameter
dimordinate
dimjogged
leader
gleader

image

-image

imageattach

Open the "Feld" dialog box, create a field withthe multiine text object
Manually update the selected graphic object field

Use hatch pattern, or solid fill, gradient fill enclosed area or selected objects
Command line command execution hatch

Use hatch pattern, or solid fill, gradient fill enclosed area or selected objects
Command line command execution bhatch

Open the "Hatch and Gradient" "Gradient" tab of the dialog box in order to look
gradient color fill

Edit association objects filled

Command line command execution hatchedit

The draw ing order of all hatch pattern is set after all other objects

The selected object to a region object

To erase the object designated area w ithin the region

Modify, create dimension style

dimstyle command aliases

Command line command execution dimstyle

Display "geometric tolerances" dialog box to define the geometry of the variable
current draw ing. Suitable tolerance specifies the function depicted objects
covered with accuracy

Create alinear dimension

Create alinear dimension line containing the rotational labeling

Create alinear dimension and aligning objects

Creating an angle betw een the circles, arcs, lines, or tw o objects is denoted by
Create an arc length or arc segment labeled polyline

Create a circle or arc radius labeled objects

Create diameter dimensions to circles and arcs

Creating ordinate dimensions

A circular arc, or polyline arc segments create the bend radius dimensions
Draw lead

Quickly create and set the lead wires comment

On "Image Manager" dialog box. In this dialog box, a variety of image formats
(including BMP, TIF, RLE, JPG, PNG, PCX and TGA) can be attached to the
draw ing file, or to break out fromthe drawing. You can also reload and unload
image, specify a new path to the image. You can also view details of the
selected image

Command line command execution image

Open "Select Image File" dialog box, the user can view the raster image in this
dialog box, two-color bitmap image, 8-bit grayscale image, eight 24-bit color
image or a color image file, and select an image file to attached to the current
draw ing file. Attaching the image creates the image definition, the image is
loaded into memory and displays the image. Afterthe user selects the image

file, it will open the "Image" dialog
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imageclip

imageframe

insertobj

olelinks

layout

-layout
mline
mistyle
mledit
-mledit
trace
solid

load

shape
ucs
ucsicon

ucsman

dducs

#NAME?
dducsp

layer

-layer
vplayer

linetype

-linetype
Itscale
view
-view
vpoint
ddvpoint

vports

Create a new image clipping boundary for the entity selected objects. Must be
specified boundary plane parallel to the image object

Control of the image frame drawing is currently displayed and printed

Open the "Insert Object" dialog box, insert OLE objects in the current draw ing
file, including linked objects and embedded objects

On "Link" dialog box for an existing OLE links to modify, cancel and other
operations

Create or modify a graphic layout tab. Layout of construction or design can be
used for printing graphic

Command line command execution layout

Draw multi-line. Multi-line is a plurality of parallel lines

On "Multi-line Style" dialog box, define multi-line style

Editing multi-line style, multi-line control of the intersection betw een the
Command line command execution mledit

Draw ing w ide lines

Creating an object through a tw o-dimensional triangular or quadrangular filled
"Select-shaped File" dialog box. Enter the name of a shape file or select a file
name from the list

From the shape file loaded using LOAD shaped insert

Set User Coordinate System

Show or hide the UCS icon, and determine the location of the UCS icon display
"User Coordinate System" dialog box to display and modify the definition but not
the named user coordinate system, restore the naming and orthogonal UCS,
specify the view port UCS and UCS icon settings

"User Coordinate System" dialog box to display and modify the definition but not
the named user coordinate system, restore the naming and orthogonal UCS,
specify the view port UCS and UCS icon settings

Open the "User Coordinate System" dialog box, specify tab

Open the "User Coordinate System* dialog "orthogonal UCS" tab

Create or manage layers, colors modify the layer, linear and other
characteristics

Command line command execution layer

Layer visibility settings of the view port

Defined line (line segment, and the successive points are alternately arranged
space), loaded from the library and set the current line

Command line command execution linetype

All linear scale factor setting current draw ing

Storing user defined view or retrieve saved view s to display

Command line command execution view

Set the graphic visualization of three-dimensional view ing direction

Set three dimensional viewing direction

Creating one or more view ports in a view
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#NAME?
-vports
viewports
zoom
rtzoom
pan

-pan
rtpan

plan
erase

move

copy

mirror

stretch

rotate
scale

array

-array

offset

trim
extend
chamfer

fillet

lengthen

align

break

join

Open the "view port" dialog box, specify tab

Command line command execution vports

vports command aliases

Zoom in or out to display the current draw ing

Enlarged or reduced in real-time graphic display of the current

Pan Drag view window to view unseen region

Command line command to execute pan

Real-time translation drag the view to the window tow atch the invisible region
A plan view show ing the specified coordinate system

Delete graphic files selected objects

The selected object with the specified distance from the original position moves
to a new location

Copy Objects

Reflecting a copy of a line as a reference line, creating an object

Tensile selected graphical object, w herein the moving part, w hile maintaining
the link with other parts of the pattern. Stretchable and comprises an object
selection window intersecting arcs, elliptical arcs, lines, polyline segments, tw o-
dimensional solids, radiation, line width, and splines

To rotate an object by specifying the selected point

In certain scaled up or dow nto select an object

A duplicate copy of the selected object, according to the manner specified order.
In addition operation can be performed on a single object array, the array may
also be operated on a plurality of objects, whenthe command is executed, the
system as a w hole willbe a plurality of target objects to be treated

Command line command execution array

Distance specified point or a specified offsetthe selected object and copy the
target copy of the original object in parallel. If the selected object is a circle,
creating concentric circles

Clean up the selected object exceeds the specified boundary section

Extending a line segment, arc, or 2D polyline ray

Establishing tw o chamfer lines cross, radial lines or infinitely long line

Of two arcs, circles, ellipses, arcs, lines, polylines, rays, splines or three-
dimensional solid lines and configured to create the fillet radius of the arc
formed by the specified

Modify the length of the selected object, comprising an arc-angle modification
Select the object you wantto align in 2D and 3D space, and you w antto align
objects to add source, add target point to the object to be aligned with the
source object, so that it is aligned w ith other objects. To align an object, you can
add up to three pairs of source and destination points to the object

The selected object interrupted betw een tw o points

The selected objects are combined to form a new object
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explode

purge

-purge

chspace

pspace
mspace

pedit

mleader
mleaderstyle
mleaderedit
aimleadereditremove
aimleadereditadd
table

tablestyle

tabledit

tableexport

ncopy

overkill

draworder

3d

acisin

acisout

box
cone
cylinder
torus
sphere
3dface
3dmesh
pface
wedge

edgesurf

Synthetic objects (e.g., tiles, polylines, etc.) formed by combining a plurality of
objects into separate objects

explode command aliases

Named Item clear the current drawing file is not in use. Such as blocks, layers,
linetypes, text styles, but do not use graphics or recovery dimension styles you
define

Command line execution purge command

Move the object to a different space, i.e. converted into the draw ing space
model space object, or convert the object in the model space to paper space.
And for moving objects are properly scaled in the new space.

In the layout, switching from model space to paper space view port

In the layout, switching from paper space to model space layout view port
Edit 2D polylines, 3D polylines or 3D grid

Create a multileader objects

Multileader styles create, modify,

Add or delete objects lead to multiple leads

Delete objects lead to multiple leads

Increasing the lead to multieader objects

Create a table object

Table style to create, modify

Form-place editing

The table object output to an Excel file

Referring replication nested in the outside or a tile or more objects

Remove duplicate or partially overlapping draw ing objects

Show all objects in the order of draw ing file settings

Creating the appearance of the three-dimensional polygon basic shape
Open the "Select SAT File" dialog box, select ACIS file and insert the current
draw ing file

The graphics files created entity, or region object output and save it as SAT
(ASCII) files

To create three-dimensional rectangular objects

To create three-dimensional cone

To create three-dimensional solid object cylinder

Rendering three-dimensional solid object ring

Draw three-dimensional spherical objects

Draw three-dimensional surface objects

To create three-dimensional polygon mesh objects

To create three-dimensional polygon mesh by specifying vertices

Rendering three-dimensional objects wedge

Vertex evenly distributed to four boundary dimensional polygon mesh
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revsurf

rulesurf
tabsurf
extrude
revolve
loft

slice
ai_cone
ai_wedge
ai_pyramid
ai_dome
ai_box
ai_dish
ai_sphere
ai_torus

ai_cylinder

union

intersect

subtract

interfere

solidedit

rotate3d

3darray

The rotation shaft linear path curve or contour around the specified object
selected rotation angle, rotation created surfaces. Selected object lines, circles,
arcs, ellipses, elliptical arcs, closed polylines, polygons, spline or a closed ring
Dimensional polygon mesh, it ruled surface approximation betw een the two
curves

Establishing a polygon mesh, making it approximately the grid plate developable
surface defined by the path and direction

Height and tilt angle values specified path, or stretched to create a solid object
selected

The tw o-dimensional object in a selected predetermined rotational axis of
rotation, and finally forma solid

Creating three-dimensional solid or surfacein the space betw een the plurality of
cross-section

Cut or split by an existing object, and creating a new three-dimensional solid
surfaces

Creating three-dimensional conical surface

To create three-dimensional w edge surface

Create a square pyramidal surface

To create three-dimensional hemisphere surface

Create a box surface

To create three-dimensional low er hemisphere surface

Create athree-dimensional sphere

Create atorus surface

Create a cylinder surface

Tw o or more entities or public domain part of the surface of tw o or more solids
or domains into a w hole. The resulting composition comprises all of the selected
entity entities enclosed space. Compositions obtained surface domain
comprises a subset of all of the surface area enclosed region

Selecting twoor more entities or public intersection portion intersecting the
surface region to create a composite solid surface or field, and remove the
portion other than the intersection

A plurality of overlapping solids or domain object through the "Save" operation
target combined as a w hole

Select tw o batches of solid w ere compared, and creates a three-dimensional
solid composition with a common portion of two or more entities

Edit or modify the selected entity object. Users can use the command
SOLIDEDIT faces and edges of solid objects stretching, moving, rotating,
offsetting, tapering, copying, coloring, segmentation, shelling, cleaning,
inspection or delete operation

About the axis of the three-dimensional objects

Creating three-dimensional array in three-dimensional space, copy the plurality

of objects
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laymcur
laymch
-laymch

layiso

layuniso
layfrz
layoff
layerstate
layerstatesave
layon
laythw
laylck
layulk
laycur
laycurl
-laydel
-laymrg

copytolayer

laywalk

laymrg

laydel

eattedit

attedit

-attedit

ddatte

battman

attext

ddattext

-attext

eattext

attsync

The selected object layer is set to the current layer

Layer the selected object's layer and the selected target object resides match
Command line command execution laymch

Close all other layers layers one or more selected object is located and isolated
from other layers

Open Layers command isolated before use LAYISO

Frozen layer of selected object

Off the layer of the selected object

Save, restore and manage named layer state

Save Layer State

Open all layers

Thaw All Layers

Locked layers of selected object

The layer selected object unlock

One or more layers of objects to the current layer

Set layer entity for the current layer

Command line command execution laydel

Command line command execution laymrg

Copy the selected objects to another layer, the layer w here the source object is
not changed

Brow sing graphic layer information contained in, dynamic display of objects
selected layer

All objects selected first layer to the Selected second layer. The firstlayer is
selected from the graphic cleared

Delete specifies that all objects in the layer and the layer is removed from the
drawing

In the Edit Properties block reference

A plurality of attribute values associated with the edit block

Command line command execution attedit

All the attribute information attached to the block edit

On "Block Attribute Manager" dialog box. Users can manage selected block
defined in this dialog box all of the properties and characteristics is provided.
Any changes made to the block definition attributes are reflected in the block
reference

ATTEXT command in the command input, willopen "attribute extraction" box,
the user can set the attribute value in this dialog box

ATTEXT command in the command input, willopen "attribute extraction" box,
the user can set the attribute value in this dialog box

Command line command execution attext

Attribute information output block as a table or external file

The attribute definition block reference block defined attribute synchronization
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attdisp

base

color
ddcolor
-color
lineweight
lweight
-lweight
plotstyle

-plotstyle

convertctb

convertpstyles

rename

-rename
properties
propertiesclose

group

-group
ungroup
groupunname
select

pselect

gselect
deselect
ai_deselect
selectsimilar
selectsimilarse
exc

excp

exf

expl

exw

exwp

filter

Sets w hether to display properties in the draw ing file. Enter the command "
'ATTDISP’, the command can be used transparently

A reference point w hen setting the current graphic into another file

Sets the color for draw ing the new object

Sets the color for draw ing the new object

Command line command to execute color

Set the current line width, line width and line w idth unit display options

Set the current line width, line width and line w idth unit display options
Command line command execution Iw eight

Control attached to the current layout, and to specify the name of the print style
object

Command line command execution plotstyle

The color-dependent plot style table (CTB) converted to a named plot style
tables (STB)

The current draw ing converted to named or color-dependent print style
Change the name assigned to the project (such as layers and dimension styles)
of

Command line execution rename command

Control of existing objects

Close "properties" palette

Creating and processing individual objects consist. Grouping allow s users to
operate the graphic element group units, and can be selected according to need
w ith editing may be performed separately

Command line execution group command

Ungroup

Create anonymous group

Places selected objects "on a" selection set

The selected objects in the "on a" selection set and highlights the selected
objects

Creates a selection set based on filtering criteria

You can deselect by right-click menu

Cancel is highlighted and selected entity state

The matching characteristics of the selected object is similar to the selection set
Set criteria like objects

The intersection of mode selection

Ring post Options

Fence mode selection

The final mode selection

Window mode selection

Circle around the mode selection

Create a list of requirements, the object must meet these requirements to be

included in the selection set
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matchprop
painter

paintprop

change
wblock
-wblock

xclip

import

export

hyperlink
-hyperlink
hyperlinkoptions
spell

find

ddedit

dimbreak

dimspace
qdim

dimbaseline

dimcontinue

-diminspect
dimjogline

dimreassociate

dimdisassociate
dimcenter

dim

dim1

dimension

The properties of the selected object to the other objects

matchprop command aliases

The properties of the selected object to the other objects across documents
execution

Change the properties of existing objects

The block is writtento a new object or graphics files

Command line command execution w block

Pruning selected display or external reference block reference to a specified
boundary

On "Input File" dialog box, select a variety of formats from the dialog box file into
ZWCAD system

Open "output data" dialog box, the output of the current graphics file to the
selected file type

Setting a hyperlink or modify an existing hyperlink selected objects

Command line command execution hyperlink

Hyperlink cursor and shortcut menus, hyperlinks, tool tips display control

Check the single-line text, multi-line text, property, or attribute defined dimension
text spelling

On "graph search positioning" dialog in "Text Search” tab, find, replace, or select
the zoom text pattern included in the model space object has been loaded or
defined in the current drawingin. If the local open the current graphics, FIND wiill
not be considered for the object is not loaded

Modify the properties of the selected text object

Interrupt or restore the label size and label in line at the intersection of the
extension lines and other objects

Controlling the spacing betw eenthe parallel lines and angular dimensions labels
Quickly create or edit a series of dimensions

A label connected, to continue the establishment of a linear arc length, angle
coordinates or label, the program will label the firstreference line extending in a
first extending next line marked

A label connected, to continue the establishment of a linear arc length, angle, or
coordinates of annotation, the program will reference the second extension line
marked as the next first extension line marked

Command line command execution diminspect

For the linear dimension to add or remove bending line

The selected label association or re-association to a point on the object or
objects

Delete Selected relevance tagging

Create a center mark to the selected circle or arc center line or draw

On "mark" mode, in many ways marked on the graph objects

On "mark" mode, in many ways marked on the graph objects

On "mark" mode, in many ways marked on the graph objects

425



ZWCAD User Guide

dimedit
dimtedit

dimoverride

aidimprec

aidimtextmove

ai_dim_textabove

ai_dim_textcenter

ai_dim_texthome

vpclip

3dorbit

mview
shademode
hide
viewres

toolpalettes

toolpalettesclose

commandline

commandlinehide

copyhist
materials

cui

-toolbar
toolbar
cleanscreenon
cleanscreenoff
aliasedit
ai_editcustfile
reinit

menu
menuload
menuunload
appload

ZRX

netload
netdebug

script

Edit annotation object extension lines and dimension text

Dimension text editing and display angular positions, relocation dimension text
Alternatively the selected set of system variables associated w ith the object
label, after the replacement, willnot change the style label

The selected character size setting accuracy marked

The position of the dimension text in three ways to move the selected callout
Text annotation sized relative to the size of the selected line of the vertical
alignment mode is "above"

Text annotation sized relative to the size of the selected line of the vertical
alignment mode is "middle"

Restore the size of the selected text marked default location

Trimming layout view port object and adjust the shape of the border of the
view port

Rotating the view in three dimensions, but only observed the dynamic horizontal
and vertical dynamic observation

Creates and controls layout view ports

Set the current view portvisual style

Hidden lines removed

Set the resolution for objects in the current view port

Open the "Tools Palette” window

Close the "Tools Palette" window

Show "command line" window

Hide the command line window

Copy command line history text to the clipboard

Show s or hides the "Material* w indow

On "Customize User Interface" dialog box, edit the custom user interface CUIX
file

Command line command execution toolbar

Show or hide toolbars

Clear toolbar and dockable window screen (exceptforthe command window ) of
Restore the display state prior to use of CLEANSCREENON

It provides visual editing interface command aliases

Open the file for editing zw cad.pgp

Re-initialize the digitizer, digitizer port and zw cad.pgp file.

Load File menu

Locally loaded to an existing basic menu files menu file

Unload a partial menu file

Loading and unloading applications, custom applications to load at startup
Load, unload ObjectARX application and provide relevant information

Load .NET applications

Debug .NET applications

Run the script to execute commands
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rscript The user operates the recording into a script scr

resume Continues an interrupted script file

vbaide Open the Visual Basic program and displays VisualBasic Editor window

vba vbaide command aliases

vbarun VBA macros run

-vbarun Command line command execution vbarun

vbaload Microsoft VBA project to load a VBA editing environment

-vbaload Command line command execution vbaload

vbaunload Uninstall Microsoft VBA project

vbaman Open "VBA Manager" dialog box, loading, unloading, save, create, embed and

extract the VBA project
laytrans On "Layer Converter" dialog box, specify the layers you w antto convert the

current draw ing and to be converted to layer

publish The graphics publish to DWF and PDF files, or publish to a plotter

etransmit The packaging a set of files for Internet transmission

plottermanager Plotter display manager, you can add or edit a plotter configuration

limits In the current "model" or named layout setting control limits and the raster
display

units Control coordinates and angle display formats and precision

ddunits Control coordinates and angle display formats and precision

-units Command line command execution units

dwgprops Sets and displays the current graphics file properties

osnap Set running object snaps mode

snap Limiting movement of the cursor to specified intervals

-osnap Command line command execution osnap

grid Displaying a grid pattern in the current view port

ortho Limiting movement of the cursor

isoplane Specifies the current isoplane

aperture Control target capture target block size

dsettings Sets grid and snap, polar and object snap tracking, object snap modes,

Dynamic Input, and Quick Properties

#NAME? Open the "Drafting Settings" dialog box to specify tab

id UCS coordinate values of the specified display position

list Display property data for selected objects

dist Measuring the distance betw een angle points, angle formed by tw o points of the

line segment on the XY plane and the XY plane

area Computing objects or regions of the area and perimeter defined
massprop Calculating mass properties of regions or 3D entity

status Statistics show graphics, mode and range

setvar Lists or changes the values of system variables

undefine Cancel ZWCAD defined command

redefine Built-in is UNDEFINE retrieve deleted
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multiple

delay

elev

fill

xdata
smartvoice
voiceman
voiceshow
smartmouse

smartmouseconﬁg

audit

recover
drawingrecovery
drawingrecoveryhide

layerbrowser

burst

gatte

attout

attin
chgbcol
chgbwid
chgbang
chgbhei
chgblay
blockreplace
textfit

textmask

textunmask
texttofront
txt2mtxt

tjust

torient

Commands entered before repeating the user presses the Esc key

Aftera command is executed, designated for a specific time delay, the next
command during this again after the delay time

Specifies the current spatial view (the model or draw ing) with respect to the
height of the user coordinate system,

Open or close the "fill" mode

The data of the selected object is connected to an external object

Create Smart Objects speech

Open the "Voice Manager" dialog box

Control show or hide all draw ing objects voice

Wizard feature turned on or off gesture

Open the "gesture Wizard Settings" dialog parameter gesture wizard function
set, including adding or deleting gestures, as w ellas modify the CAD command
corresponding to the gesture

Graphic integrity check and correct some errors

Repair damaged graphic files, and then re-open

List display can be repaired after the program or system failure graphic files
Close "Draw ing Recovery Manager"

Open the "Layers Brow ser" dialog box displays thumbnails of objects inside
each layer, and a simple layer operations

Tile decomposition, if the block contains translation attributes, the attribute value
w ill text to text, otherwise only the tile decomposition

Attribute value modify specific properties of the block

The property value deriving block to an external file using TAB-DELIMITED
ASCIl format

The block attribute value input from an external ASCIl file

Modify the specified block of color

Modify the specified tile width

Modify the specified block of text angle

Modify the specified block of text height

Modify the specified tile layer

Another tile can replace all of the embedded objects on one tile

Specified length stretched or compressed text object selected

Behind the selected text is placed a multi-line text mask, the mask behind the
blocking entity

To unblock blocked text

Before writing, lead and mark the placement of all other objects in the draw ing
One or more row s combined into a single text entity mtext

Align text, without changing the position of the text, may be aligned with a single
line of text objects, attributes and multiple lines of text objects

Text, multiline text labels and attributes tile objects arranged in a new direction
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tcircle

tcount

tcase
curstyle
chgthei
mathei
txtalign
mtexp
txtuline
deluline
dimex
dimim

dimreassoc

dimtxtrev
dimtxtcol
dimasbx
deldim
glattachset
gldetachset
glattach
getsel

smartsel

copym

exoffset

deldupl

extrim

exscale

flatten

breakline

superhatch

Draw a circle around each selected text object or a multi-line text objects, text as
arectangular or circular frame groove

Adding consecutive numbers to text objects, numbers can be front, rear or
overlay text

Morphological changes selected text, multiine text, text attributes, and labels
Display font style specifies single text or text objects are used

High select specified word or MTEXT object TEXT

Modify the target height of the text object w ord high w ord source text objects
Specified alignment and alignment point specified aligned single-line text object
Converting multiline text object as a single-line text object

Underline single-line text object

Delete a single line of text is underlined

The specified dimension style and set the output to an external file

DIM file specified in the dimension style input into the current drawing

The measured values have been replaced or modified to restore the original
value dimension text

Flip dimension text

Modify the dimension text color

Add or delete extension lines marked

Delete the specified label

Globally attaches leaders line to mtext, tolerance, or block reference objects
Detaches leader line from mtext, tolerance, or block reference object

Attaches leader line to mtext, tolerance, or block reference object

Creates atemporary selection set of objects

Real-time selection of an object satisfying the condition of one or more selection
criteria

After setting the repetition, the array pitch and the number of bulk copy the
plurality of objects

This enhanced shift command superior standard command (including layer
control, cancellation, and multiple options, etc.)

The same layers function to delete overlapping circles, arcs and straight line
Trim intersects the boundary object side of the object based on the specified
boundary object

Specified X, Y scaling designated entity object, w hile ensuring that all the
current graphic objects are displayed in the current view, other objects can be
automatically scaled according to the ratio of the current view

The selected three-dimensional object into a tw o-dimensional object

Create a polyline objects, and insert the mark in broken lines in the segment
Use of block objects, external reference raster images and other special object

as a fill pattern to fill the enclosed area
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joinl Or a straight line connecting twoline segments or circular arcs. Only the
intersection of the line and the circular arc has an intersection or an extension
connected

angdiv Tw o straight lines draw n bisector, if tw o parallel straight lines, a straight line is
draw n parallel to the angle bisector

arccmp According to the existing arc, a circle can be constructed to generate another
portion of the arcuate

con2dash If the selection of an object linear line is a solid line, the command to convert it

to alinear broken line, w hereas the solid line is converted to linear

chgltsca Modified linear scale factor of the object

lockup For the selected graphic lock, it can not be edited

unlock Use LOCKUP graphics commands to unlock a locked, to restore editable
plt2dwg The plt / hpgl file into the current draw ing file

plitplot On "Batch Print" dialog box to specify a one-time printer to print multiple files

PLT and PRN files
sysvdlg Brow se, edit, and save the systemvariable is set
scalelistedit Control list of available layout view portratio, the user can manage, edit and

modify the view portscale

mkitype Established line on the selected object
xdlist External data list associated w ith the selected object
explan After painting plan view, may be scaled using the selected object by EXPLAIN,

substituted stretching in the standard version to the objects
delhatch The fill color or fill pattern object cleared to restore a state before the unfilled
refmanager Open "Referring Manager" dialog box, the user can view a single or a plurality of
reference objects in the draw ing (e.g., external reference, raster image, font
files, file and print profile type) without opening the draw ings and associated
information (suchas saving the path, version information, etc.), and may be

modified and its reference to the object search and replace operations such as

save path
linesum Calculating the total length of the specified line
arcsum Calculating the total length of the circular arc specified
areasum Calculating one or more objects of the total area
blocksum Current statistics pattern, specified the number of layers or the current selection

in the set of tiles included

zvalto0 The specified object Z coordinate value of zero modified

word Open MS Word application

excel Open MS Excel application

notepad To open the Notepad application

fcmp Comparison of tw o sheets, and displays the results of the comparison witha

different color
-fcmp Command line command execution fcmp

mslide Create a slideshow file
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vslide
?
help

about

bcount

block?
browser

bscale

cal

chprop
ddchprop

ddrmodes

dragmode

gh2bighs

hideobjects

isolateobjects

logfileoff
logfileon
model

mpedit

shell

SsX
stylesmanager
textscr

txtexp

unisolateobjects

wmfin

wmfopts

wmfout

Show slide file

help command aliases

Window displays online help information

Display copyright information and product information ZWCAD softw are,
including version information, registration information, and copyright and
trademarks

Calculate and display the selected objects in a list or a block draw ing of the
entire insert Number

List object definition block

ZWCAD open the default Web brow ser

Block insertion point to the starting point, designated X, Y, Z axis direction, the
telescopic type scaling factors and scaling the selected block

A computer calculates the value of the point (vector), an expression of real or
integer

Change an object's properties

Change an object's properties

Sets grid and snap, polar and object snap tracking, object snap modes,
Dynamic Input, and Quick Properties

Set drag objects displayed on, off or automatic

On "simplified conversion" dialog box, graphic text in a document object script
conversion

Temporarily hide the selected objects in the current view, all other objects are
visible

Isolation of the selected object is displayed in the current view and temporarily
hides all other objects

Will stop recording the contents of the text window and close the log file
Enable the log file and in w hichthe content of the text window record

Sw itching from a named (paper space) layout to the "Model" Layout

This command is similar to the function of command PEDIT, but its advantages
in dealing withthe polyline, lines or arcs may convert the object polyline

Call DOS commands in ZWCAD Softw are

Create a Selection Set Filter List

The Print Style Manager, w here you can modify the print style sheet

Open ZWCAD text window

The multi-line text of text is an exploded polyline thickness and height can be
assigned

Before displaying all commands by ISOLATEOBJECTS and HIDEOBJECTS
hidden objects

Insert the Window s Metafile graphics files in the current

Open "WMF input options" dialog box, set the metafile w hether to keep the
relative width, as wellas a wireframe or solid object input

Save the selected object is a WMF file
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tifout
pngout

dwfout

dwfin
dxfin
dxfout
bmpout
ipgout
xplode
Xp
vpmax
vpmin

blockextract

dview
checkupdate

configupdate

edit
explorer
pbrush
sh

start
type

gein

geout
verauth

zrxvernum

dgnimport

render

light

planesurf

AIDIMFLIPARROW

CUILOAD

CUIUNLOAD

Saves selected objects to afile in TIFF file format

The selected object (PNG) Portable Netw ork Graphics format to save to a file
Output current draw ing file to the specified DWF file format, and can choose to
be output in the output process layout and DWF file version and format

The selected DWF, DWFx file into the current draw ing

Open the DXF file

Output current draw ing as a DXF file

In bitmap format (.bmp) graphics objects stored in the current file

Saves selected objects to afile in JPEG file format

To be synthesized into individual member

xplode command aliases

Expands the current layout view port for editing

Restores the current layout view port

By picking up a block or a specified layer, or selecting the specified blocks
included in atile layer as a boundary, the output of block contained therein to a
separate file dw g saved, and the attribute information table to the outside
Defined using the camera and the target parallel projection or perspective view
Online update detection

Online updating configuration parameters, w hichthe user can set up automatic
update detection and the detection time interval

Call dos command to edit the file specified

Call dos command to open window s explorer

Call dos command to open the Paint program

Execute operating system commands by Shell

Specified by Shell to run applications

Call dos command to open the specified file

The Google Earth ZWCAD specified scene introduced in the form of a raster
image

GEIN command and three-dimensional models w ith output to Google Earth
Query version Authorization type

Display ZRXSDK major version number and the version number of the current
ZRXSDK platform release at the same time, in order to facilitate access to the
information w henthe user performs a secondary development on ZWCAD
The data input from the DGN file into a new DWG file or the current DWG file
Creates a 3D solid or surface model of photorealistic images or real colored
image

Create a light source

Create a flat surface

Quickly flip the specified dimension arrow

Load the specified customization file (CUIx)

Unload the specified customization file (CUIx)
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CUSTOMIZE

IMAGEQUALITY
MVSETUP

0O0PS
QUICKCALC
SOLPROF
SHADE

3DOPEN

ADCENTER
ADCCLOSE
ADCNAVIGATE
BEDIT

BSAVE
BSAVEAS
BTESTBLOCK
BWBLOCKAS
BCLOSE
BATTORDER
BLKALIGN
LAYERP
LAYERPMODE

DIMINSPECT
HELIX:
MIRROR3D:
TIME

PYRAMID
QCCLOSE
PDFADJUST

PDFATTACH
PDFCLIP
PDFLAYERS

ANNOUPDATE

OBJECTSCALE
CLASSICLAYER
LAYERCLOSE

Customize the short key for commands and the toolbars

Control the display quality ofimages

Sets the drawing specification, insert the title block, create and adjustlayoutviewports

Restore the lastobjects erased by ERA SE command

Open orclose the quick calculator

Create the 2D profile for 3D solid object

Get the solid entities shaded and displayed in the current drawing

Converts the current DWG/DXF drawing into Z3 format and starts ZW3D
automatically to openthis drawing

Opens Design Center window to manageand insertcontent

Closes Design Center window

Loads a specified drawing file or folder in Design Center

Opens theblock definitionin the Block Editor

Saves the currentblock definition

Saves a copy ofthe current block definitionundera new name

Displays a window within the Block Editorto test a dynamic block

Saves an outsidecopy ofthe currentblock definition

Closes the Block Editor

Specifies the order ofattributes fora block

Aligns blocks to according to the justification and a point

Restores the last change orsetofchanges made to thelayersettings

Turns on and off the tracking changes made to layer settings for use by the
LATERP command.

Adds orremoves inspectioninformation fora selected dimension

Creates a 2D spiralor 3D spring

Creates a mirrored copy ofselected 3D objects across a mirroring plane
Displays thedateand time statistics ofa drawing

Creates a 3D solid pyramid

Closes the Quick Calculator

Adjust the settings for the PDF underlay, such as Fade, Contrast and
Monochrome.

Insert a PDFfile into adrawing as an underlay.

Modify the display of the PDF underlay with the specified clipping boundary.
View and set the display of the layers in PDF underlay.

Update selected annotative objects, to make the annotation property of the
objects matches the current properties of their sty les.

Add ordelete supported scales for specified annotative text objects.

Display the classic Layer Manager as modal dialog box

Close the Layer Manger as palette or modeless dialog box
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LAYERPALETT Display the Layer Manger as palette or modeless dialog box
E

DWFCLIP DWF Underlay can now be clipped by DWFCLIP.

DWFLAYERS The Layer Manager of DWF Underlay cannow be opened by DWFLAYERS to
manage its layers.

DWFADJUST Fade, Contrastand Monochrome of the DWF Underlay can now be set and
adjusted by DWFADJUST.

PDFIMPORT Import the geometric objects, hatch objects, raster images and TrueType text

contained in a PDF to the current drawing.
PDFIMPORTIMA | Specify the path for saving and extracting referenced image file(s) in the
GEPATH imported PDF.
DIGITALSIGN Attachdigital signatures to the current drawings.
SIGVALIDATE Validate whether digital signature is attached to the current drawing file, and
display information aboutthe digital signature certificate.
JWWIMPORT Import files of IWW format to ZWCAD 2019 SP2 (Japaneseversiononly).
JWWVERNO Checkthe versionnumber of JWW files (Japanese version only).
ALIGNSPACE Adjust the scale and location of drawings in Layout viewport according to the
alignment points which have beenspecified in Model space and Paper space.
VLIDE Turn on Lisp Debugger
VLISP Turnon Lisp Debugger, thesame as VLIDE

System Variable

zwcadprefix Stores the directory path, ifany, specified by
the ZWCAD environment variable, with path
separators appended if necessary.

acadver Stores the CAD version number.

acisoutver Provides a quick guide to which commands

were removed in this release.

aflags Determines attribute values which are associate
with blocks
angbase Sets the zero (0) base angle with respect to the

current UCS.

angdir From angle O relative to the orientation ofthe
current UCS, controls whether the direction of
positive angles is measured clockwise or

counterclockwise.
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apbox

aperture

area

attdia

attmode

attreq

auditctl

aunits
auprec

autosnap

backgroundplot

backz

bgripobjsize

bindtype

blipmode

bparametersize

cdate

cecolor

celtscale
celtype
celweight

chamfera

chamferb
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Controls the display of the aperture boxin the
center of the crosshairswhen you snap toan

object.

Stores the last area computedby the AREA

command.

Controls the visibility of attributes and whether
to maintain current visibility of each attribute
Controls whether default attribute settingsare
used when using INSERT command or menu
items toinsert blocks

Controls whether AUDIT creates an audit report
(ADT) file.

Sets the angle unit

Sets the decimal precision for angular units
Controls the display of the AutoSnap
marker, tooltip, and magnet.

Controls whether background plottingis turned
on or off for plotting and publishing.

Stores the back clipping plane offset from the
target plane for the current viewport, in
drawing units if back clipping of VIEWMODE
systemvariableis on.

Sets the display size of custom grips in the Block
Editor relative to the screendisplay.

Controls how xref names are handled when
binding xrefs or editing xrefs in place

Turns on or off point mark

Sets the size of parameter text and featuresin
the Block Editor relative to the screen display.
Displays current system time and date.

Assigns a color to new entities without changing
the color of existing entities.

Stores the linetype scale for current entities.
Stores the linetype of new entities.

Sets the lineweight of new objects.

Stores the first chamfer distance associated
with the distance-distance method.

Stores the second chamfer distance associated

with the distance-distance method.
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chamferc

chamferd

chammode

circlerad

clayer

clistate

cmdactive

cmddia

cmdecho

cmdnames
cmleaderstyle
cmljust

cmiscale

cmlstyle

coords

copymode

cplotstyle

cprofile

crossingareacolor

ctab

ctablestyle

cursorsize

cvport
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Stores the distance of the chamfer associated
with the distance-angle method.

Stores the angle of the chamfer associated with
the distance-angle method.

Determines whether the chamferiscreated
based on the input oftwo distancesoranangle
and a distance.

Stores the default radius for circle. There is no
default radius if CIRCLERAD is set to 0.

Stores the current layer.

Indicates whetherthe command line is open or
closed.

Determines whether a script, dialog box,
command, or transparent command is active.
Controls whether the In-Place Text Editor is
displayed or not when executing LEADER or
QLEADER command

Determines whether to turn echoing on (debug
mode) or off (run mode) when using the
AutoLISP function.

Shows the name of the commands or
transparent commands in use.

Setup the current multileader style

Specifies multiline justification.

Determines scale (width) for drawing a
multiline

Sets the style when drawing the multiline.

Sets update frequency of coordinates on the
left of status bar.

Controls whether the COPY command repeats
automatically

Controls the current plot style for new objects.

Displays the name of the current profile.
Controls the color of the selection area during
crossingselection.

Determines whether the drawing area displays
the Model tab or a specified layout tab

Sets the name of the current table style.
Specifies the size ofthe crosshairscursorasa
percentage ofthe screen size.

Sets the current viewport's identification

number.
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date

dblclkedit

dbmod

dctmain

deflplstyle

defplstyle

delobj

demandload

diastat

dimadec

dimalt

dimaltd

dimaltf

dimaltrnd

dimalttd

dimalttz

dimaltu

dimaltz

dimapost

dimarcsym
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Stores the current date and timein Modified
Julian Date format.

Controls the double click editing operationin
the drawingarea.

Stores the drawing modification status using
bit-code to indicate the currentstatus.
Displays the threeletter keyword for the
current main spelling dictionary.

Specifies the default plot style for all layersin a
drawing when openinga drawing that was
createdin a release prior to AutoCAD 2000, or
for Layer 0 when creatinga new drawing from
scratch without using a drawing template
Specifies the default plot style for new objects
ina drawing when openinga drawingthat was
createdin a release prior to AutoCAD 2000, or
when creatinga new drawing from scratch
without using a drawing template.

Controls whether geometry used to create
other objects is retainedor deleted.

Specifies ifand when to demand-load certain
applications.

Stores the exit method of the most recently
used dialog box.

Sets the number of decimal places displayedin
angulardimensions

Controls whether the alternate unitsare
displayed or not in dimensions

Sets the number of decimal placesusedin
alternate units

Specifies the multiplier for alternate units
Rounds off the alternate dimension units
Controls the number of decimal places for
alternate unit tolerances

Controls suppression of zeros in altemate unit
tolerances

Specifies the text format for alternate units
Controls the suppression of zeros for alternate
unit dimension

Specifies the prefix or suffix that appears in
alternate unit dimension text

Specifies the location of the arc symbolinan

arc length dimension
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dimaso

dimassoc

dimasz

dimatfit

dimaunit

dimazin

dimblk

dimblkl

dimblk2

dimcen

dimcird
dimclre
dimcirt

dimdec

dimdle

dimdli

dimdsep

dimexe

dimexo

dimfit
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Controls whether to turn on or off the
associative dimensions

Controls the associativity of dimension objects
Sets the size of the dimension arrowheads
When space is not sufficient to place dimension
text and arrows within the extension lines,
DIMATFIT determines how dimensiontext and
arrows are arranged

Controls the unit format for angular dimensions
Suppresses zeros for angular dimensions

Sets the arrowhead block type displayed at the
ends of dimension lines

Sets the arrowhead block type for the first end
of the dimension line when DIMSAH is on

Sets the arrowhead block type for the second
end of the dimension line when DIMSAH is on
DIMCEN only can control the center marksand
center lines of circlesor arcs created by the
DIMCENTER, DIMDIAMETER, and DIMRADIUS
commands

Sets the color for dimension leader lines,
dimension linesand arrowheads

Sets colors for dimension extension lines

Sets colors for dimension text

Sets the number of decimals places displayed
for primary dimensions

Controls the distance beyond the extension line
that the dimension line extends when using
dimension lineswith oblique strokes

Controls the spacing of the dimension lines
when drawing baseline dimensions

Specifies a single-character decimal separator
to use when creating dimensions whose unit
formatis decimal

Determines how far extension lines stretch
beyond dimension lines

Specifies how far extension lines offset the
objects

Sets the location for arrowheads, textand
extension lines based on the space between

extension lines
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dimfrac

dimgap

dimjogang

dimjust

dimldrblk

dimlfac

dimlim

dimlunit

dimlwd

dimlwe

dimpost

dimrnd

dimsah

dimscale

dimsd1

dimsd2

dimsel

dimse2

dimsho

dimsoxd

dimstyle

dimtad

dimtdec
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Sets the fraction format for main unit linear
dimensions

Sets the distance from dimension textto the
nearest end of the dimension line

Specifies the jogged angle in a jogged
dimension

Sets the horizontal position of the dimension
text

Specifies the arrow type for leaders

Sets a scale factor for linear dimension
measurements

Controls whether to use tolerance format of
dimension limits

Sets units for all linear dimensions

Sets lineweight to dimension lines

Sets lineweight to extension lines

Specifies a text prefix or suffix (or both) to the
dimension text in linear dimensions

Rounds all dimensioning distances to the
specified value

Controls how to display the arrowhead blocks
of dimension line

Sets the overall scale factor applied to
dimensioningvariables thatspecify sizes,
distances, or offsets

Controls the display of the first dimension line
Controls the display of the seconddimension
line

Controls the display of the first extension line
Controls the display of the second extension
line

Controls the update of dimension
measurements while increasing or decreasing
the size of a dimension object

Controls whether to suppress dimension line if
dimension line is outside of extension lines
current dimension styleis displayed
Determines the vertical placementof
dimension text in relation to the dimension line
Sets the number of decimal placesto displayin

tolerance dimensions
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dimtfac Specifies a scalefactor for the text height of
fractions and tolerance valuesrelativeto the
dimension text height

dimtih Determines the location of dimension text
between extension lines

dimtix Controls whether to place the dimension text
inside or outside the extension lines

dimtm Specifies the lower tolerance limit for
dimension text

dimtmove Sets dimension text movement ruleswhen
dimension text moves, including whether to
move dimension line and whether a leader is
added

dimtofl Determines whether to draw dimension lines
between extension lineswhen dimension text is
placed outside of the extension lines

dimtoh Sets the position of dimension text outside the
extension lines

dimtol Determines whether to append tolerancesto
dimension text

dimtolj Sets the vertical justification for tolerance
values relative to the nominal dimension text

dimtp Specifies the upper tolerance limit for
dimension text in tolerance dimensions

dimtsz The product of multiplying DIMTSZ by
DIMSCALE is the size of oblique strokes drawn
instead of arrowheads

dimtvp Controls the vertical position of dimension text

relative to the dimension line

dimtxsty Specifies the text style of the dimensiontext

dimtxt Specifies the height of dimension text

dimtzin Controls the suppression of zeros in tolerance
dimensions

dimunit Sets main units for all linear dimensions

dimupt Determines whether to controlthe location of

dimension line or the location of both
dimension line and dimension text

dimzin Controls the suppression of zeros in the primary
unit value of dimension

dispsilh Controls display of silhouette edges of 3D solid
objects ina 2D Wireframe or 3D Wireframe
visual style.

distance Saves the last distance calculated by DIST.
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donutid

donutod

dragmode

dragpl

dragp2

draworderctl

drstate

dtexted

dwgcheck

dwgcodepage

dwgname

dwgprefix

dwgtitled

dynmode

edgemode

elevation

errno

expert

explmode

extmax

extmin

extnames

facetratio
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Sets the default for the inside diameter of a
donut.

Sets the default for the outside diameterofa
donut.

Controls whether to display the outline of the
object when you dragit.

Sets the regen-draginput samplingrate.

Sets the fast-draginput samplingrate.
Controls the default display behavior of
overlapping objects when they are created or
edited.

Indicates whetherthe Drawing Recovery

Manager window is open or closed

Checks drawings for potential problems when
openingthem.

Specifies the system code page specified by
operatingsystem.

Stores the current drawing name.

Stores the full path for the drawing.
Determines whether the current drawing has

been named.

Controls the cutting and boundary edge for the
TRIM and EXTEND commands.

Stores the elevation of new objectsin space
view (model or paper)relative to the current
UCS.

Displays the number of error codes when a LISP
function call causesan error that ZWCAD+
discovers.

Controls whether certain prompts are issued.
Determines whether to explode compound
objects into nonuniformly scaled (NUS) blocks.
Stores the upper-right point of the drawing
extents.

Displays the world coordinate of lower-left
point of the current drawingin command bar.
Sets the named rules for the objects (such as
linetypes, layers, blocks) in definition tables.
Controls the aspect ratio of faceting for

cylindrical and conicsolids.
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facetres

fielddisplay

fieldeval

filedia

filletrad

fillmode

fontalt

fontmap

fullopen

griddisplay

gridmode

gridunit

gripblock

gripcolor

griphot

griphover

gripobjlimit

grips

gripsize

griptips

handles

hideprecision

hidetext
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Adjusts the smoothness of shaded and
rendered objects and objects with hidden lines
removed.

Controls whether the field is displayed witha
gray background. Does not print the
background

Controls field update method

Toggles on and off the display of the file dialog
boxes.

Stores the current fillet radius.

Controls whether to fill the solid objects.
Provides an alternate font to be used when a
font specified in the drawingis unavailable
Specifies the font mappingfile when replacing
one font with another font

Controls whether the current bigdrawingis

partially open (load partially) or fully open.

Specifies whether the grid is turnedon or off
Specifies the grid spacing (X and Y) for the
current viewport

Controls the display of grips in blocks.
Controls the color of unselectedgrips
Controls the color of selected grips

Controls the fill color of an unselected grip
when the cursor pauses over it

Suppresses the display of grips when the
selection setincludes more than the specified
number of objects

Controls the display of grips on selected
objects.

Sets the size of the grip box in pixels.

Controls the display of grip tips when the cursor
hovers over grips on dynamic blocks and
custom objects that support grip tips
Controls whether object handlescan be
accessed by report applications.

Controls the accuracy of hides and shades.
Determines whether to hide text objects
created by the TEXT or MTEXT command during

a HIDE command
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highlight

hpang

hpassoc

hpbound

hpdouble

hpdraworder

hpgaptol

hpinherit

hpname

hporigin

hporiginmode

hpscale

hpspace

hyperlinkbase

imageframe

imagehlt

indexctl

insbase
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Controls object highlighting; does not affect
objects selected with grips

Sets the angle ofthe pattern.

Controls whether hatch patternsare adjusted
automatically when boundaries are changed.
Controls whether the object created from a
closed area is apolylineor a region when using
BHATCH and BOUNDARY commands to fill the
closed area.

Determines whether to select cross-hatching
for user-defined patterns. If cross-hatchingis
specified, then a second set oflinesare drawn
at 90 degrees to the original lines.

Controls the draw order of hatches and fills.
You canset the draw orderin "Hatch" dialog
box through menu "Draw - Hatch".

Takes a group of objects that almost enclosean
area as closed pattern boundary.

Controls original point of hatch targetpattern
when using "Inherit Features" for hatching.

Sets a default hatch pattern name

Sets default pattern origin point for new
pattern objects relative to the current UCS.
Controls how HATCH determines the default
hatch origin point.

Sets a scale factor for the hatch pattern, which
must be greater than 0.

Designates the line spacingin user-defined
hatch patterns. The range of valueis 0 or
greater.

Specifies the path used for all relative

hyperlinks in the drawing

Controls whether the entirerasterimage or
only the rasterimage frame is highlighted. Only
highlighting the image frame can improve
system performance.

Controls whether layer and spatial indexes are
created and saved in drawingfiles.

Stores the coordinate of the insertion base

point specified by the BASE command, which is
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insname

insunits

insunitsdefsource

insunitsdeftarget

intersectioncolor

intersectiondisplay

isavebak

isavepercent

isolines

lastangle

lastpoint

lastprompt

laylockfadectl

lenslength

limcheck

limmax

limmin
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represented asa UCS coordinate for the current
space.

Specifies a default block name for the INSERT
command.

Specifies a drawing-units value for automatic
scaling of blocks orimages dragged from
DesignCenter and insertedinto a drawing.

Sets source content units value when INSUNITS
issetto0

Sets target drawing units value when INSUNITS
issettoO.

Controls the color of polylines at the
intersection of 3D surfaces when the visual style
is set to 2D Wireframe.

Controls the display of polylines atthe
intersection of 3D surfaces when the visual style
is setto 2D Wireframe

Improves the speed ofincremental saves,
especially for large drawings.

Determines the amount of wasted space
toleratedin a drawingfile.

Specifies the number of contour lines for each
surface on objects.

Stores the angle of the last arc, line, or polyline
entered relative to the XY plane of the current
UCS for the current space.

Stores the value of the last point entered
relative to the current user coordinate system
(UCS) for the current space.

Stores the last prompt string displayed on the
command line.

Controls the dimming of objects are on locked
layer, the range is -90 to 90.

Stores the length of the lens in millimeters used
in perspective viewing.

Controls whether you can create entities
outside the drawing limits.

Stores the upper-right grid limits for the current
space, expressed asa world coordinate.

Saves the lower-left drawing limits for the
current space, represented asa value of world

coordinate system.
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lispinit

logfilemode

logfilename
logfilepath
loginname
Itscale

lunits

luprec
lwdefault
lwdisplay

Iwunits

maxactvp

maxsort

mbuttonpan

measureinit

measurement

menuctl

menuecho

menuname

mirrtext

modemacro

mtexted
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In single file interface, controls whether to
retain functions and variables defined by LISP or
confirms their validation when startinga new
drawingfile.

Controls whether the logfile is maintained and
the contents of text window are written to the
logfile.

Sets the file name of the logfile for the current
drawing.

Specifies the save path for the logfiles.
Displays the login name.

Sets the global linetype scale factor.

Sets the linear units.

Sets the display precision for linear units and
coordinates.

Sets the value for the default lineweight.
Controls whether the lineweight is displayed.
Controls whether lineweight units are displayed
ininches or millimeters.

Sets the maximum number of viewports that
canbe activated atone timeina
layout.MAXACTVP has no effect on the number
of viewports that are plotted.

Sets the maximum number of symbol names or
block names sorted by listing commands.
Controls the behavior when holding or moving
the mouse.

Sets default units (imperial or metric) when
creating new drawings.

Sets unit (Imperial or Metric) for existing
drawings.

Controls the page switching of the screen
menu.

Controls display of menu items and system
prompts.

Stores the name and path of the menu file.
Sets the text direction when usingthe MIRROR
command to text objects

Sets the string displayed on the status bar, such
as the current time and creator of this drawing.
Sets the application name for editing multi-line

text objects
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mtextfixed

mtjigstring

mydocumentsprefix

nomutt

obscuredcolor

obscuredItype

offsetdist

offsetgaptype

oleframe

olestartup

opmstate

orthomode

osmode

osnapcoord

osnaphatch

osnapnodelegacy

osnapz

paperupdate

pdmode
pdsize

peditaccept
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Sets display size and direction of multi-line text
in text editor

Sets the sample text content displayed at the
cursor position when the MTEXT command is
executed

Stores the full path to the My Documents folder
for the user currently logged on.

Controls whether to display information
feedback.

Specifies the color of obscured lines.

Specifies the linetype of obscured lines.

Sets the default offset distance.

Controls how to fill the potential gaps between
segments when offsetting polyline objects.
Sets whether a frame is displayedand printed
on all OLE objects in ZWCAD.

Controls whether the source application ofan
embedded OLE object loads when plotting.
Controls whether the current display state of
Properties palette isopen, closed or hidden.
Determines whether to turn on "ortho" mode.
Specifies object snap using the bitcode of the
sum of the following values.

Controls whether coordinates entered on the
command line override running objectsnaps.
Controls whether to ignore the pattem fill
object during object snap action.

Controls whether the Node object snap can be
used to snap to multiline text objects.

Controls whether the object snap is
automatically projected onto a plane parallel to
XY plane at the specified elevation in current
UCS.

Controls how to handle the situationifthe
paper size specified in thelayout is not
supported by the plotter.

Controls how point objects are displayed.

Sets the display size for point objects.
Suppresses display of the Object Selected Is Not

a Polyline prompt in PEDIT.
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pellipse

perimeter

pfacevmax

pickadd

pickauto

pickbox

pickdrag

pickfirst

pickstyle

platform

plinegen

plinetype

plinewid

plotoffset

plotrotmode

plquiet

polaraddang

polarang

polardist

polarmode
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Controls whether the entity drawn with the
Ellipse command is a true ellipse or an ellipse
made up of polylines.

Stores the last perimeter value calculated by
the AREA or LIST command.

Sets the maximum number of face vertices ina
polyface mesh.

Determines adding the new selected objects to
the current selection directly or replacing the
previous selected objects in the selection.
Controls whether to display the selection
window automatically at the "Select Objects"
prompt.

Specifies the target height for entity selection,
in pixels. The range of value is from 0 to 50.
Controls whether to draw a selection window
by "hold and drag "mode.

Determines whether you selectentities before
or afterissuinga command.

Controls the use of group selection and
associative hatch selection.

Displays on which Operating system ZWCAD+
is running.

Controls how linetype patterns generate
around the vertices ofa 2D polyline.

Specifies whether optimized 2D polylines are
used.

Sets the default polyline width to a value of 0
(the default) or greater.

Controls whether the plot offset is relative to
the printable areaor to the edge of the paper.
Controls the orientation of plots.

Controls the display of optional plot-related
dialog boxes and nonfatal errors for scripts.
Stores additionalangles for polar trackingand
polar snap.

Sets the polar angle increment.

Sets the snap incrementwhen the SNAPTYPE is
setto 1 (PolarSnap).

Controls settings for polar and object snap

tracking.
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polysides

popups

product

progbar

program

projectname

projmode

propobjlimit

proxygraphics

proxynotice

proxyshow

proxywebsearch

psltscale

pstylemode

pstylepolicy

psvpscale

pucsbase

gtextmode

rasterdpi

rasterpreview
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Specifies the default number of sides for the
polygon command.

Displays the status of the currently configured
displaydriver of dialog boxes, menu barand
icon menus.

Returns the product name.

Controls to turn on or off the display of
progress bar.

Returns the program name.

Specifies a project name for the current
drawing.

Specifies the projection mode used for the
trimmed and extended objects.

Limits the number of objects that can be
changed at one time with the Properties palette
Specifies whetherimages of proxy objects are
saved in the drawing

Displays a notice when a proxy is created
Controls the display of proxy objectsina
drawing.

Controls whether ZWCAD+ checks Object
Enabler and determines whether Object
Enableris available.

Controls the linetype scaling of objects
displayedin paper spaceviewports.

Indicates whetherthe current drawingisina
Color-Dependent or Named Plot Style mode.
Controls the plot style mode, Color-Dependent
or Named, thatis used when opening a drawing
that was createdin a release prior to AutoCAD
2000 or when creating a new drawing from
scratch without using a drawing template
Sets view scale factor relative to paper space.
Stores the name of the UCS that defines the
origin and orientation of orthographic UCS
settings in paper space only.

Turns on or off "quick text" mode, and
determines how text is displayed

Controls paper size and plot scaling when
changing from dimensional to dimensionless
output devices, or vice versa.

Controls whether thumbnail preview images

are created and saved with the drawing.
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refeditname

regenmode

rememberfolders

roamablerootprefix

rtdisplay

savefile

savefilepath

savename

savetime

screenboxes

screenmode

screensize

sdi

selectionarea

selectionareaopacity

selectioncycling

selectionpreview

shadedge
shadedif

shortcutmenu

showlayerusage

sketchinc
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Displays the name of the reference being
edited.

Controls automaticregenerationofthe
drawing.

Determines defaultpath of Select File dialog
box when executing find or save functionin
ZWCAD+ system.

Stores the full path to the root folder where
roamable customizable files wereinstalled.
Controls whether outline of rasterimageor
content of rasterimage is displayed during
running ZOOM or PAN command.

Stores the file name and extension when the
current drawing is saved automatically.
Specifies the path to the directory for all
automatic savefiles for the current session.
Displays the file name and directory path of the
most recently saved drawing.

Sets the automatic save interval, in minutes.
Stores the number of boxes in the screen menu
area ofthe drawingarea.

Indicates the state of the display.

Stores current viewport size in pixels (XandY).
Controls whether ZWCAD+select multiple-
drawings interface.

Controls the display of effects for selection
areas.

Controls the transparency of the selection area

duringwindow and crossing selection.

Controls the display of selection previewing.

Controls the shading of edges.

Sets the ratio of diffuse reflective light to
ambient light.

Determines whether shortcut menu, including
Default, Editand Command mode can be used
indrawingarea.

Displays iconsin the Layer Properties Manager
toindicate whether layers are in use.

Sets the record increment for the SKETCH

command.
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skpoly

snapang

snapbase

snapisopair

snapmode

snapstyl

snaptype

snapunit

solidcheck

sortents

splframe

splinesegs

splinetype

startup

surftabl

surftab2

surftype

surfu

surfv

syscodepage

tabletoolbar
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Specifies whether the SKETCH command
creates straight lines or polylines.

Sets the snap and grid rotation angle for the
current viewport relativeto the current UCS.
Sets the snap and grid origin point for the
current viewport relativeto the current UCS.
Sets the crosshairsto an isometric plane
Determines whether snap mode is on or off for
the current viewport

Sets the snap style for the current viewport to
either standard (0) or isometric (1).

Sets the snap type for the current viewport.
Sets the snap spacingin the xand y direction
Turns 3D solid validationon and off for the
current session

Controls the order in which entities are sorted
Controls the display of splines and spline -fit
polylines.

Sets the number of line segments to be
generated for each spline-fit polyline generated
by the Spline option of the PEDIT command.
Determines the type of spline curve created
when usingthe pedit command to transform a
polyline into a spline.

Controls what displays when the application is
started, or when a new drawingis opened
Sets the number of tabulations to be generated
for the RULESURF and TABSURF commands.
Sets the mesh density in the N direction for the
REVSURF and EDGESURF commands.

Controls the type of surface-fitting to be
performed by the Smooth option of the PEDIT
command.

Sets the surface density for PEDIT Smooth in
the M direction and the Uisolines density on
surface objects.

Sets the surface density for PEDIT Smooth in
the N direction and the Visolines density on
surface objects.

Specifies the system code page specified by
operatingsystem

Controls the display of the Table toolbar.
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target Stores the location (as a UCS coordinate) of the

target point for the current viewport.

tdcreate Stores the local time and date the drawing was
created.
tdindwg Stores the total editing time, which isthe total

elapsed time between saves of the current
drawing.
tducreate Stores the universal time and date thatthe

drawing was created.

tdupdate Stores the local time and date of the last
update/save.

tdusrtimer Stores the user-elapsed timer.

tduupdate Stores the universal time and date of the last

update or save.

tempprefix Stores the folder name assigned for temporary
files, with a path separatorappended.

texteval This system variable can determine whetherthe
responses to prompts aretreated literally or as
an LISP expression when executing TEXT
command or -TEXT command

textfill Controls the filling of TrueType fonts while
plottingand rendering

textqlty Sets the resolution tessellation fineness of text
outlines for TrueType fonts while plotting and
rendering

textsize Sets the default height for new text object
drawn with current text style when the current
text style has no fixed height

textstyle Sets the name for the current text style

thickness Sets the default 3D thickness property when
creating 2D geometric objects.

tilemode Controls the switch between the last layout tab
(paper space)and the model space.

tooltips Controls whether to display the tooltips when
the mouse is moved on the toolbar buttons.

tpstate Indicates whetherthe Tool Palettes window is
open or closed.

tracewid Stores the default trace width.

trackpath Controls the display of polar and object snap
tracking alignment paths

trimmode Controls whether selected edges for chamfers

and fillets are trimmed.
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tspacefac

tspacetype

tstackalign

tstacksize

ucsbase

ucsdetect

ucsfollow

ucsicon

ucsname

ucsorg

ucsortho

ucsview

ucsvp

ucsxdir

ucsydir

undoctl

undomarks

undosnapshot

unitmode

updatethumbnail
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Controls the multiline text line-spacing distance
measured as a factor of text height

Controls the type ofline spacingusedin
multiline text

Controls the vertical alignment of stacked text
Controls the percentage of stacked textfraction
height relative to selected text's current height
Stores the name of the UCS that defines the
origin and orientation of orthographic UCS

settings.

Generates a plan view whenever you change
from one UCS to another.

Controls the display of UCSicon of current
viewport and controls whether to display icon
atorigin.

Stores the name of the current coordinate
system for the current viewport in the current
space.

Stores the origin point of the current coordinate
system for the current viewport in the current
space.

Controls whether to restore therelated
orthographic UCS setting automatically when
an orthographic view is restored.

Determines whether the current UCSis saved
with a named view.

Determines whether the UCSs in other
viewports are dependentor independent of the
UCS of the current viewport.

Stores the X direction of the current UCS for the
current viewportin the current space.

Stores the Y direction of the current UCS for the
current viewport in the current space.

Displays the state of the Auto, Control options
of the UNDO command

Stores the number of marks placed in the

UNDO control stream by the Mark option

Determines whether to display the units based
on input format or previous set format
Controls updating of the thumbnail previews for

views and layouts.
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useril
useri2
useri3
useri4
useri5
userrl
userr2
userr3
userrd
userr5
usersl
users2
users3
users4

users5

vernum

viewctr

viewdir

viewmode

viewsize

viewtwist

visretain

vpmaximizedstate

vsmax

vsmin

windowareacolor
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Provides storage and retrieval ofinteger values.
Provides storage and retrieval ofinteger values.
Provides storage and retrieval of integer values.
Provides storage and retrieval ofinteger values.
Provides storage and retrieval ofinteger values.
Provides storage and retrieval of real numbers.
Provides storage and retrieval of real numbers.
Provides storage and retrieval of real numbers.
Provides storage and retrieval of real numbers.
Provides storage and retrieval of real numbers.
Provides storage and retrieval of text string
data.

Provides storage and retrieval of text string
data.

Provides storage and retrieval of text string
data.

Provides storage and retrieval of text string
data.

Provides storage and retrieval of text string

data.

Stores the center of the view in the current
viewport.

Stores the view settings for the current
viewport.

Stores the view settings for the current
viewport.

Sets the height value for the current viewport
presented in drawing units.

Stores the view rotation angle for the current
viewport.

Determines visibility, color, linetype and
lineweight of xref-dependent layers.

Controls whether the viewport is maximized or
not.

Stores the UCS coordinate of upper-right corner
in current viewport.

Stores the UCS coordinate of lower-left corner
in current viewport.

Controls the background color of window

selection area
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wmfbkgnd

wmfforegnd

worlducs

worldview

wscurrent

xclipframe

xedit

xfadectl

xloadctl

xloadpath

xrefctl

xrefnotify

xreftype

zoomdisphatch

zoomfactor

zoomwheel

zwcmdline
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Controls the background display when objects
are inserted in Windows metafile (WMF) format
Controls the assignment of the foreground
color when objects are insertedin Windows
metafile (WMF) format.

Specifies whether the user coordinate system
(UCS) is the same as the World Coordinate
System (WCS).

Controls whether the input to VPORTS
command is relative to default World
Coordinate System or User Coordinate System.
Displays the currentworkspace nameat the
Command prompt and sets a specified
workspace to be the current one.

Determines whether xref clipping boundaries
are visible or plotted in the current drawing.
Controls whether the current drawing can be
edited in-place when being referenced by
another drawing.

Controls the amount of fading within a
reference being edited in place. This setting
affects only the objects that are not being
edited in the reference.

Turns xref demand-loading on and off, and
controls whether it opens the referenced
drawingor a copy.

Creates a path for storing temporary copies of
demand-loaded xreffiles.

Controls whether external reference log (XLG)

files are created.

Controls the notification for updated or missing
xrefs.

Controls the default reference type when
attachingor overlaying an external reference.
Control whether displaying the hatch when
using PAN and ZOOM to Translate and scale.
Controls how much the magnification changes
when the mouse wheel moves forward or
backward.

Toggles the direction of transparent zoom
operations when you use the the mouse wheel.

Turns on or off dynamic input function
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zwribbontabhide
btmarkdisplay
gripdyncolor

layoutregenctl

hpseparate

hpmaxlines

zrxchecknotify

xdwgfadectl
millisecs

_ZcadSafeCMD

ADCSTATE

FRONTZ

GRIDMAJOR

BLOCKEDITLOCK

BLOCKEDITOR

BLOCKTESTWINDOW

QCSTATE

DYNDIGRIP

DYNDIVIS

DYNPICOORDS

DYNPIFORMAT

DYNPIVIS

BLOCKEDITMODE
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Controls the display of the panels on the
Ribbon.

Controls whether the current state of Design
Center window is open or close

Stores the distance from front clipping plane to
the target plane for the current viewport, in
drawing units only when the VIEWMODE
system variableis set to 1 and “the front clip-
not-at-eye” is alsosetto 1

Controls the frequency compared between
major grid and minor grid. The range of
effective value is from 1 to 100

Disallows opening of then Block Editor and
editing of dynamic block definitions
Indicates whetheror not the Block Editor is
open

Indicates whetheror not a test window is
current

Indicates whetheror not Quick Calculator is
open orclosed

Controls which dynamic dimensionsare
displayed during grip stretch editing

Controls how many dynamic dimensions are
displayed during grip stretch editing

Controls whether pointer input uses relative or
absolute format for coordinates

Controls whether pointer input uses polar or
Cartesian format for coordinates

Controls when pointer input is displayed

Controls whether it will use REFEDIT or BEDIT

when double-clicks a block
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PDFOSNAP

PDFFRAME

MSOLESCALE

ANNOALLVISIBLE

ANNOAUTOSCALE

ANNOTATIVEDWG

CANNOSCALEVALUE

CANNOSCALE

DIMANNO

HPANNOTATIVE

LAYERDLGMODE

LAYERMANAGERSTATE

WORKSPACELABEL

GRIPADSORB

DWFDELMODE

LENSLENGTH

HPISLANDDETECTIONMODE

GRIPMULTIFUNCTIONAL

456

Controlwhetherto enable the object
snapping forthe geometry in PDF underky.
Controlwhetherto display and plot the
frame in PDF underlay.

Controlthe initial size ofan OLE object
with text which is pasted on the Model
space.

Controlthe display of the annotative
objects which do not support the current
annotationscale.
Controlwhetherannotative objects are
updated to support the annotation scale
when you change it.

Controlwhetherthe drawing s inserted
into another drawingas an annotative
block.

Display the value of the current annotation
scale.

Set the name of the annotation scale for the
current space.

Indicate whether the current dimension
style is an annotativestyle.
Controlwhethera newly created hatch
pattern is annotative.

Controlwhetherto display themodal
dialog boxor modeless dialog box(palette)
of the Layer Manager.

Controlwhetherto display or close the
Layer Manager.

Controls whether the name of the current
workspace is displayedin the status bar.
Controlthe display range that grips can
adsorb.

Controlwhether a block reference that
generated froma DWF/DW Fxfile can be
deleted.

Store the length ofthe lensused in the
active viewport, and theunit is millimeter.
Controlwhether island detection is applied
to hatches.

Controlwhetherto turn onoroffthe
multifunctional grip menu.
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WIPEOUTFRAME

DWFFRAME

DWFOSNAP

WBLOCKPATH

FILETYPEASSOC

OSOPTIONS

SIGWARN

PDFIMPORTMODE

PDFIMPORTFILTER

PDFIMPORTLAYERS

INPUTSEARCHOPTIONFLAGS

SELECTIONCYCLING

LAYOUTTAB
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Controlthe display of frames for wipeout
entities.

Controlthe displayandplot ofthe DWF
underlay frame.

Controlwhetherto snap the objects in
DWF underlay.

Customdefault export path ofwblock.

Controlwhether to check the association
of .dwg files with ZWCAD at startup.
Controlwhetherthe endpoints of dimension
extension lines are ignored when snapping
objects.

Controlwhetherthe dialog boxof Digital
Signature Contents is displayedwhenyou
open adrawing file with an attached digital
signature certificate.

Controlhowto processthe data objects in
an imported PDF file.

Controlwhich types of data objects in the
PDF file to be imported and convertedto
CAD objects.

Controlwhich layers thedataobjects in the
imported PDFfile will be placed in.
Controlwhetherto display a list of
commands with similar names while
inputtingthe first few letters in the
command line.

Controlwhetherto display the Selection
Set dialog boxfor the overlappingobjects.

Controlwhetherto show or hide the Layout
tab.
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