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1. ¢ƘŜ ¦ǎŜǊ LƴǘŜǊŦŀŎŜ 

You can work with the ZWCAD window and its elements in a variety of ways. For example, you can 

display and rearrange 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 of the main ZWCAD 

window. You can customize the menu bar at the top of the window. 

 

The following contents include: 

¶ The Application Menu 

¶ The Ribbon 

¶ Quick Access Toolbar 

¶ Menus and Shortcut Menus 

¶ Toolbars 

¶ The Command Window 

¶ Dynamic Input 

¶ Customize the Drawing Environment 

 

1.1. ¢ƘŜ !ǇǇƭƛŎŀǘƛƻƴ aŜƴǳ 

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

opening and publishing a file. 

 

1.1.1. {ŜŀǊŎƘ ŦƻǊ ŎƻƳƳŀƴŘǎ 

Provide tools used for searching for commands quickly. You can search for commands on the Quick 

Access toolbar, in the application menu, and on the ribbon. The search results will be directly displayed 

in the application menu. You can enter any language for searching. 

 

LƴǇǳǘ ½ƻƻƳ ǘƻ ŎƘŜŎƪ ǘƘŜ ƳŀǘŎƘŜŘ ǿƻǊŘ Lƴ ǘƘŜ !ǇǇƭƛŎŀǘƛƻƴ aŜƴǳ 
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1.1.2. !ŎŎŜǎǎ ŦǊŜǉǳŜƴǘƭȅ ǳǎŜŘ ǘƻƻƭǎ 

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

publishing a file, such as: New, Open, Etransmit, Save, Save as, Plot, Plot Preview, Close, Options, etc. 

NOTE You can close ZWCAD by double-clicking the Application button. 

 

1.1.3. .ǊƻǿǎŜ ŦƛƭŜǎ 

View the Recent Documents and Opened Documents lists, or view the thumbnail of an opened file. 

 

.ǊƻǿǎŜ ŦƛƭŜǎ ǿƛǘƘ wŜŎŜƴǘ ƻǊ hǇŜƴŜŘ 5ƻŎǳƳŜƴǘǎ ōǳǘǘƻƴǎ 

 

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

¶ By Ordered List 

¶ By Access Data 

¶ By Size 

¶ By Type 

You can display the list of the opened files by using the Large Icons and Small Icons in the Opened 

Documents, or you 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. ¢ƘŜ wƛōōƻƴ 

1.2.1. ¢ŀōǎ ŀƴŘ tŀƴŜƭǎ 

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 their task label. 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 box related to this panel will be 

opened. On the panel, multiple radio buttons can be collapsed into a single button. If you click the arrow 

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.                                     

              

         /ƭƛŎƪ ǘƻ ƭŀǳƴŎƘ ŀ ŘƛŀƭƻƎ ōƻȄ                            wŀŘƛƻ ōǳǘǘƻƴǎ 

 

¢ƘŜ wƛōōƻƴ ǘŀōǎ ŀƴŘ ǇŀƴŜƭǎ 

 

1.2.2. /ƻƴǘŜȄǘǳŀƭ ǘŀōǎ 

When you execute some commands or choose objects of a certain type, a special contextual ribbon tab 

is displayed in the Ribbon interface instead of a toolbar or dialog box in the Classic interface. When you 

end the command, the contextual tab is closed. 

 

9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜ ŎƻƴǘŜȄǘǳŀƭ Ǌƛōōƻƴ ǘŀō 
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1.2.3. {ǿƛǘŎƘ ōŜǘǿŜŜƴ wƛōōƻƴ ŀƴŘ /ƭŀǎǎƛŎ ƳŜƴǳ 

Users can easily switch between the ribbon and classic menus through the button  in the status bar 

at the bottom of the platform. The task-based workspace 2D Drafting & Annotation is defined by default 

in ZWCAD 2020. 

 

1.3. vǳƛŎƪ !ŎŎŜǎǎ ¢ƻƻƭōŀǊ 

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. 

 

 

vǳƛŎƪ !ŎŎŜǎǎ ¢ƻƻƭōŀǊ 

 

1.4. aŜƴǳǎ ŀƴŘ {ƘƻǊǘŎǳǘ aŜƴǳǎ 

1.4.1. aŜƴǳǎ 

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 Alt and the Key for the underlined letter in the menu name to open the corresponding 

menu item list, and then choose menu items from it.  

 

For example, to edit the drawing file, press <Alt + E> to open the Edit menu.  
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aŜƴǳǎ 

 

1.4.2. {ƘƻǊǘŎǳǘ aŜƴǳǎ 

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, or a Layout tab name. The selections presented 

in the shortcut menu depend on what you clicked. 

 

When you right-click a toolbar, the program displays a shortcut menu that lets you toggle the toolbars on 

and off. If you select one or more objects and then right click, the program displays a shortcut menu from 

which you can choose a command to modify the selected objects.  

   

            {ƘƻǊǘŎǳǘ ƳŜƴǳǎ ŦƻǊ ǘƻƻƭōŀǊǎ              {ƘƻǊǘŎǳǘ ƳŜƴǳǎ ŦƻǊ ŜƴǘƛǘƛŜǎ 

 

To quickly access the relevant commands currently performed, you can right-click on a different area on 

the drawing window to display the different shortcut menu, with the shortcut menu 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 Shift key, and then right-click anywhere within the drawing window. 
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{ƘƛŦǘ Ҍ ǊƛƎƘǘπŎƭƛŎƪ ǘƻ ŘƛǎǇƭŀȅ ǎƘƻǊǘŎǳǘ ƳŜƴǳǎ ŦƻǊ ǎƴŀǇǇƛƴƎ 

 

1.4.3. [ŀǎǘ LƴǇǳǘ 

"Last Input" option is used for recording the recent manipulations, from the Last Input list on right click 

menu, you can view the latest manipulations as well as the previous command options, and also 

manipulate commands by directly selecting from the last input list.  

 

[ŀǎǘ LƴǇǳǘ ǎƘƻǊǘŎǳǘ ƳŜƴǳǎ 
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1.5. ¢ƻƻƭōŀǊǎ 

Toolbars partially contain buttons that start commands. When you move your mouse or pointing device 

over a toolbar button, the tooltip displays the name of the button. The Standard toolbar at the top of the 

drawing area is similar to that found in MicrosoftÈ Office programs. It contains commonly used 

ZWCAD commands such as COPY, PAN and ZOOM, as well as Microsoft Office standard commands 

such as New, Open, and Save. 

 

{ǘŀƴŘŀǊŘ ǘƻƻƭōŀǊ 

 

The ZWCAD classic menu initially displays several other toolbars by default: 

¶ Properties toolbar 

¶ Styles toolbar 

¶ Modify toolbar  

¶ Draw toolbar 

¶ Layers toolbar  

 

 

¢ƘŜ ŘŜŦŀǳƭǘ ǘƻƻƭōŀǊǎ 

 

You can display or hide 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 over the top or bottom docking region of the ZWCAD window, but you can't change its size. 

 

1.5.1. 5ƛǎǇƭŀȅƛƴƎ ŀƴŘ ƘƛŘƛƴƎ ǘƻƻƭōŀǊǎ 

When you start ZWCAD 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 



ZWCAD User Guide 

 

 

13 

 
 

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

You can use a shortcut menu to display or hide toolbars. 

 

To choose which toolbars to display 

1. 9ȄŜŎǳǘŜ ¢hh[.!w ŎƻƳƳŀƴŘ ǘƻ ƻǇŜƴ ǘƘŜ {ŜƭŜŎǘ ¢ƻƻƭōŀǊǎ ŘƛŀƭƻƎ ōƻȄΦ 

2. /ƘƻƻǎŜ ǘƘŜ ǘƻƻƭōŀǊǎ ȅƻǳ ǿŀƴǘ ǘƻ ŘƛǎǇƭŀȅΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ hYΦ 

¢Lt wƛƎƘǘπŎƭƛŎƪ ŀƴȅǿƘŜǊŜ ƻƴ ŀ ŘƻŎƪŜŘ ǘƻƻƭōŀǊ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ǘƻƻƭōŀǊ ǎƘƻǊǘŎǳǘ ƳŜƴǳΣ ŀƴŘ ǘƘŜƴ 

ŎƘƻƻǎŜ ¢ƻƻƭōŀǊǎΦ 

 

1.6. ¢ƘŜ /ƻƳƳŀƴŘ ²ƛƴŘƻǿ 

The command bar is a dockable window in which you can type ZWCAD commands and view prompts 

and other program messages. You can move the command bar by dragging it. When the command bar is 

floating, you can drag the top or bottom of the window to change the number of lines of text it displays. 

You can dock the command bar at the top or bottom of the drawing. 

Displaying and hiding the command line window 

1. tƭŜŀǎŜ ŎƘƻƻǎŜ ¢ƻƻƭǎπҔ/ƻƳƳŀƴŘ [ƛƴŜ ƛƴ /ƭŀǎǎƛŎ ƛƴǘŜǊŦŀŎŜ ƻǊ 

¢ƻƻƭǎπҔtŀƭŜǘǘŜǎπҔ/ƻƳƳŀƴŘ [ƛƴŜ ƻƴ ǘƘŜ ǊƛōōƻƴΦ  

2. ƻ̧ǳ Ŏŀƴ ŜȄŜŎǳǘŜ /haa!b5[Lb9κ/haa!b5[Lb9IL59 ŎƻƳƳŀƴŘ ǘƻ ŘƛǎǇƭŀȅ ƻǊ 

ƘƛŘŜ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜ ƛƴ ōƻǘƘ ŎƭŀǎǎƛŎ ŀƴŘ Ǌƛōōƻƴ ƛƴǘŜǊŦŀŎŜǎΦ 

3. tǊŜǎǎ Ψ/ǘǊƭΩҌΩфΩ ǘƻ ŘƛǎǇƭŀȅ ƻǊ ƘƛŘŜ ƛǘ 

   

5ƛǎǇƭŀȅƛƴƎ ŀƴŘ ƘƛŘƛƴƎ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜ 

 

1.6.1. 9ƴǘŜǊ /ƻƳƳŀƴŘǎ ƻƴ ǘƘŜ /ƻƳƳŀƴŘ [ƛƴŜ 

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

also have abbreviated names. Abbreviated command names are called command aliases.  
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{ǇŜŎƛŦȅ /ƻƳƳŀƴŘ hǇǘƛƻƴǎ 

Once you have entered a command on the command line, ZWCAD displays either a set of options or a 

dialog box. To choose a different option, enter one of the options in the brackets (either uppercase or 

lowercase letter is OK), and then press ENTER or SPACEBAR.  

 

9ȄŜŎǳǘŜ /ƻƳƳŀƴŘǎ 

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

command names have been entered or responsive to prompts. 

 

9ƴǘŜǊ ŀƴŘ ŜȄŜŎǳǘŜ ŎƻƳƳŀƴŘǎ 

 

wŜǇŜŀǘ ŀƴŘ /ŀƴŎŜƭ /ƻƳƳŀƴŘǎ 

If you want to repeat a command that you have just used, press ENTER or SPACEBAR, or right-click 

the drawing. 

 

bŜǎǘƛƴƎ ŀ ŎƻƳƳŀƴŘ 

If you are working in the command bar, you can use another command from within 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 óosnap. You can nest 

commands indefinitely in ZWCAD. Many menu and toolbar macros work this way by default, such as 

snap. When you have finished with the nested command, the original command resumes. 

 

For example, you turn on the object snap while you are drawing a circle, thus you can setup Object snap 

mode before continuing drawing. 

Command: CIRCLE 

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

Resuming command: CIRCLE 

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

Specify circle radius or [Diameter]: 
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1.6.2. 9ƴǘŜǊ {ȅǎǘŜƳ ±ŀǊƛŀōƭŜǎ ƻƴ ǘƘŜ /ƻƳƳŀƴŘ [ƛƴŜ 

System variables are available for controlling how certain commands work. For example, GRIDMODE 

is used to control the status ON or OFF for ñGRIDò mode; sometimes you use a system variable in order 

to change a setting. System variable can be used to display the current status as well.  

1.6.3. 9Řƛǘ ²ƛǘƘƛƴ ǘƘŜ /ƻƳƳŀƴŘ ²ƛƴŘƻǿ 

bŀǾƛƎŀǘƛƴƎ ŀƴŘ 9ŘƛǘƛƴƎ ²ƛǘƘƛƴ ǘƘŜ /ƻƳƳŀƴŘ ²ƛƴŘƻǿ 

The standard keys below are provided for navigating and editing text in the command window to correct 

or repeat commands. 

¶ UP ARROW (ŷ), DOWN ARROW (Ź), LEFT ARROW (Ŷ) and RIGHT ARROW (Ÿ) 

¶ INS (Insert), DEL (Delete) 

¶ PAGE UP, PAGE DOWN 

¶ HOME, END 

¶ BACKSPACE 

Using UP ARROW (ŷ), DOWN ARROW (Ź) 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 

from the Clipboard to the text window or the command window. 

 

If you right-click on the command window or text window, ZWCAD displays a shortcut menu from 

which you can copy selected text or the entire command history, select those recently used commands, 

paste text, and access the Options dialog box of the Command window. 

 

wƛƎƘǘ ŎƭƛŎƪ ƻƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜ 

 

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 its 

border upwards, or you can press F2 to use the text window. 
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/ƻƳƳŀƴŘ ǘŜȄǘ ǿƛƴŘƻǿ 

 

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 information about objects you select. 

 

5ƻŎƪƛƴƎ ŀƴŘ wŜǎƛȊƛƴƎ ǘƘŜ /ƻƳƳŀƴŘ ²ƛƴŘƻǿ  

By default, the command window is docked. The docked command window is the same width as the 

ZWCAD window. You can resize the window vertically by dragging the splitter bar, which is located on 

the top edge of the window when it is docked on the bottom and at the bottom edge of the window when 

it is docked at the top. Undock the command window by dragging it away from the docking region. 

When you undock the window, 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. 

 

aƻŘƛŦȅƛƴƎ ŀ /ƻƳƳŀƴŘ 

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 of the following options: 

¶ Object snaps ð 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 override a 

running object snap. 

¶ Extension snaps ð Type int after selecting a command, such as Line or Circle, to enable a one-

time snap to the logical location where two objects would intersect if they were of infinite 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. 
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¦ǎƛƴƎ ǘƘŜ tǊƻƳǇǘ IƛǎǘƻǊȅ ²ƛƴŘƻǿ 

The Prompt History window displays a history of the commands and prompts issued since you started 

the current session of ZWCAD. By default, the program tracks up to 256 command lines. 

There is no limit to the number of command lines you can track, but program performance may be 

degraded if you choose to track an excessively high number of lines. 

 

¶ To display or close the Prompt History window: Press F2. 

¶ To view entries in the Prompt History window, do one of the following: 

o Drag the scroll bars. 

o Use the Up (ŷ) and Down (Ź) arrows to display previously used commands. 

¶ To copy or paste text in the Prompt History window, do one of the following to get the text field 

that you want: 

o Highlight text using your mouse. 

o Press Ctrl + Shift + arrow keys to highlight the desired text. 

o Right-click and choose whether to copy or paste in the pop-up shortcut menu. 

TIP You can also copy the entire command history by choosing Copy History. 

 

1.6.4. {ǿƛǘŎƘ ōŜǘǿŜŜƴ 5ƛŀƭƻƎ .ƻȄŜǎ ŀƴŘ ǘƘŜ /ƻƳƳŀƴŘ [ƛƴŜ 

Some functions are both provided similarly though the command line and from a dialog box. In many 

cases, you can enter a hyphen in front of the command to suppress the dialog box and display prompts 

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 dialog box and those available on the command line. 

 

The system variables below affect the display of dialog boxes as well: 

¶ ATTDIA controls whether INSERT uses a dialog box for attribute value entry. 

¶ EXPERT controls whether certain warning dialog boxes are displayed. 

¶ FILEDIA controls the display of dialog boxes used with commands that read and write files. 

For example, if FILEDIA is set to 1, OPEN displays the Open Drawing As dialog box. If 

FILEDIA is set to 0, OPEN displays prompt on the command line. Even when you set FILEDIA 

to 0, you can get a file dialog box displayed by entering a tilde (~) at the first prompt.  

 

1.7. 5ȅƴŀƳƛŎ LƴǇǳǘ 

Dynamic input provides a command tooltips box near the cursor. It provides another method to enter 
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commands and system variables. The tooltips box will automatically update information near the cursor.  

 

1.7.1. 9ƴŀōƭŜ ƻǊ 5ƛǎŀōƭŜ 5ȅƴŀƳƛŎ LƴǇǳǘ 

The function is composed of three sub-functions: Pointer input, Dimension input, and Dynamic prompt. 

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

Settings dialog box, through which you can individually the three functional units in Dynamic Input tab. 

Click the Dynamic input button on the status bar or press F12 key to temporarily enable or disable 

dynamic input. 

 

5ȅƴŀƳƛŎ LƴǇǳǘ ƛƴ 5ǊŀŦǘƛƴƎ {ŜǘǘƛƴƎǎ 

 

1.7.2. tƻƛƴǘŜǊ LƴǇǳǘ 

Enable pointer input, and the coordinate where the lhair located is displayed in the tooltip next to the 

cursor. When the command prompts to specify the second point or next point, you can directly input at 

the cursor position. 
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tƻƛƴǘŜǊ ƛƴǇǳǘ 

 

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. 5ƛƳŜƴǎƛƻƴ LƴǇǳǘ 

Enable dimension input, when the command prompts to specify the second point, a distance and angel 

dimension input is displayed in the tooltip. 

 

5ƛƳŜƴǎƛƻƴ ƛƴǇǳǘ 

 

When using grip editing to stretch an object, the available dimension input includes: 

¶ Resulting Dimension 

¶ Angel Change  

¶ Length Change  

¶ Arc Radius  

¶ Absolute Angel  
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!̔ wŜǎǳƭǘƛƴƎ 5ƛƳŜƴǎƛƻƴΤ .̔ !ƴƎƭŜ /ƘŀƴƎŜΤ /̔ [ŜƴƎǘƘ /ƘŀƴƎŜΤ 5̔ !ōǎƻƭǳǘŜ !ƴƎƭŜ 

 

You can switch between these dimension fields with the TAB key. If only some of the dimension fields 

are needed, you can set it in Dimension Input Settings. 

 

For dimension input, after entering one field and press TAB key, if there still other fields to be specified, 

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 of 45 degrees. 

 

!ƴƎƭŜ ŦƛŜƭŘ ƛǎ ƭƻŎƪŜŘ 

 

1.7.4. 5ȅƴŀƳƛŎ tǊƻƳǇǘ 

Enable dynamic prompt, the command prompt is displayed near the cursor, and you can respond at the 

cursor just as that on the command line. Dynamic prompt has no effect on 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 dot is displayed in front of the selected option, and you can 

input it by press ENTER key. 

 



ZWCAD User Guide 

 

 

21 

 
 

1.8. /ǳǎǘƻƳƛȊŜ ǘƘŜ 5ǊŀǿƛƴƎ 9ƴǾƛǊƻƴƳŜƴǘ 

In ZWCAD, many elements of the working environment can be customized to fit your needs.  

 

1.8.1. {Ŝǘ LƴǘŜǊŦŀŎŜ hǇǘƛƻƴǎ 

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

drawing environment. 

 

{ŜǘǘƛƴƎǎ ƻŦ ƳƻŘƛŦȅƛƴƎ ǘƘŜ ƛƴǘŜǊŦŀŎŜ 

¶ Automatic Save (Open and Save tab) ð Save your drawing at specified time intervals. To use 

this option, in the Options dialog box, Open and Save tab, select Automatic Save and enter the 

interval in minutes.  

¶ Color Scheme (Display tab): Change interface theme from dark to light. 

¶ Color (Display tab) ð Specify the background colors used in the layout and Model tabs and the 

color used for prompts and crosshairs. 

¶ Grip color (Selection tab): Change color of different types of grip. 

¶ Font (Display tab) ð Change the fonts used in the ZWCAD window and in the text window. 

This setting does not affect the text in your drawings. 

¶ Search Path (Files tab) ð Set the search path ZWCAD uses to find drawing support files such 

as text fonts, drawings, linetypes, and hatch patterns. 

/ƻƴǘǊƻƭƭƛƴƎ ǎƛȊŜ ŀƴŘ Ǉƻǎƛǘƛƻƴ ƻŦ ŜŀŎƘ ǘƻƻƭōŀǊ ƻǊ ǿƛƴŘƻǿ 

After starting ZWCAD, you can 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 so on. 

 

Toolbars can be floating or fixed. The floating toolbar locates in an arbitrary location of the drawing area 

of ZWCAD 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 toolbar by 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 an arbitrary position of the drawing area, the window will be on floating state, which 

users can adjust the size of the window based on the actual needs. When clicking on one of the anchored 

floats in the process of dragging, the location of the window will be fixed to the top, bottom and left side 
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or right side of a fixed region of ZWCAD window. At this time, the size of the window can be adjusted 

in only one direction. 

 

5ƛǎǇƭŀȅƛƴƎ ŎƻƳƳŀƴŘǎ ƻƴ ŀ ǎƘƻǊǘŎǳǘ ƳŜƴǳ 

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, or a Layout tab name. The selections presented 

in the shortcut menu depend on what you clicked. 

 

When you right-click a toolbar, the program displays a shortcut menu that lets you toggle the command 

bar, status bar, and various toolbars on and off. If you select one or more objects and then right click, the 

program displays a shortcut menu from which 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. 

 

¦ǎƛƴƎ ǘƘŜ ŎƻƳƳŀƴŘ ōŀǊ 

The command bar is a dockable window in which you type ZWCAD commands and view prompts and 

other program messages. To display the command bar, choose Tools > Command Line. You can move 

the command bar by way of dragging. 

 

When the command bar is floating, you can drag the top or bottom of the window to change the number 

of lines of text it displays. You can dock the command bar at the top or bottom of the drawing. 

 

¦ǎƛƴƎ ǘƘŜ ǎǘŀǘǳǎ ōŀǊ 

If you elect not to use the command bar, the status bar displays information about the selected command 

or tool. It also displays the current cursor coordinates, mode settings, and other information about current 

settings. 

 

In addition to displaying information, the status bar is a quick way to access many features. 

You can click status bar items to make changes, and right click items to display shortcut menus that allow 

you more choices. 

 

 

{ǘŀǘǳǎ ōŀǊ 

From left to right : 
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1. Cursor Coordinates (x,y,z). 

2. Snap Mode.  

3. Grid Display.  

4. Ortho Mode.  

5. Polar Tracking.  

6. Object Snap.  

7. Object Snap Tracking.  

8. Dynamic UCS.  

9. Dynamic input.  

10. Show/Hide Lineweight.  

11. Cycle select.  

12. Model or Paper space.  

 

1.8.2. {ŀǾŜ ŀƴŘ wŜǎǘƻǊŜ tǊƻŦƛƭŜǎ 

Creating profiles for different users or projects and sharing profiles by importing and exporting profile 

files are enabled in ZWCAD. 

 

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

as the current drawing name, is displayed in the Options dialog box in ZWCAD. 

 

ZWCAD stores the profile information in the system registry 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 during a ZWCAD session and you want to 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 ARG file with the new settings. You can re-import the profile into ZWCAD to update your 

profile settings. 

1.8.3. /ǳǎǘƻƳƛȊŀǘƛƻƴ ŦƻǊ ¦ǎŜǊ LƴǘŜǊŦŀŎŜ 

Abundant customization is provided for users included following elements: 

· Workspaces 

· Quick Access Toolbars 

· Ribbon 

· Toolbar 

· Menus 

· Shortcut Menus 

· Keyboard Shortcuts 

· LISP Files 

· Partial Customization Files 
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Input óCUIô command to access the Customize User Interface and make relevant modification base on 

userôs preference. For example customize a brand new toolbar only with functions you need, change icon 

of a function, add or reduce features on the ribbon.  

2. /ǊŜŀǘŜ ŀƴŘ {ŀǾŜ ŀ 5ǊŀǿƛƴƎ 

2.1. /ǊŜŀǘŜ ŀ bŜǿ 5ǊŀǿƛƴƎ 

When the system variables FILEDIA and STARTUP are set to 1, typing NEW opens New Drawing dialog 

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

 

! ƴŜǿ ŘǊŀǿƛƴƎ ŘƛŀƭƻƎ ōƻȄ 

 

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 head button next to the Open button. 
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{ŜƭŜŎǘ ǘŜƳǇƭŀǘŜ ŦƛƭŜ ŘƛŀƭƻƎ ōƻȄ 

 

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

Options dialog box. 

 

¢ŜƳǇƭŀǘŜ ŘǊŀǿƛƴƎ ŦƛƭŜ ǇŀǘƘ 

 

2.1.1. {ǘŀǊǘ ŀ 5ǊŀǿƛƴƎ ŦǊƻƳ {ŎǊŀǘŎƘ 

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 setting you select determines default values which are used for many 

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

¶ Imperial. A new drawing with the imperial measurement system. The drawing uses internal 

default values, and the default boundary is 12 Ĭ 9 inches. 

¶ Metric. A new drawing with the metric measurement system. The drawing uses internal default 

values, and the default boundary is 420 Ĭ 297 millimeters. 

 

When you start ZWCAD, there are three options for choosing to draw. You can start from scratch using 

default settings, you can start from a template file with a preset environment, or you can use a wizard to 

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

 

To start a drawing from scratch 

1. hƴ ǘƘŜ CƛƭŜ ƳŜƴǳΣ ŎƭƛŎƪ bŜǿΦ ό{¢!w¢¦tҐмύ 
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2. Lƴ ǘƘŜ bŜǿ 5ǊŀǿƛƴƎ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ 5ŜŦŀǳƭǘ {ŜǘǘƛƴƎǎΦ 

3. ¦ƴŘŜǊ 5ŜŦŀǳƭǘ {ŜǘǘƛƴƎǎΣ ŎƭƛŎƪ ŜƛǘƘŜǊ 9ƴƎƭƛǎƘ όŦŜŜǘ ŀƴŘ ƛƴŎƘŜǎύ ƻǊ aŜǘǊƛŎΦ 

 

2.1.2. ¦ǎŜ ŀ {ŜǘǳǇ ²ƛȊŀǊŘ 

From the New Drawing dialog box, you can select "Use a SetupWizard" tab to create a new drawing by 

the wizard. There are two wizard options illuminated as follows: 

¶ Advanced Setup Wizard 

From this option, you can set units of measurement, the precision of displayed units, and grid 

limits. Also specify angle settings such as units of measurement style, precision, direction, and 

orientation based on template zwcadiso.dwt.  

¶ 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 a new drawing using a wizard 

1. hƴ ǘƘŜ CƛƭŜ ƳŜƴǳΣ ŎƭƛŎƪ bŜǿΦ 

2. Lƴ ǘƘŜ bŜǿ 5ǊŀǿƛƴƎ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ¦ǎŜ ŀ {ŜǘǳǇ ²ƛȊŀǊŘΦ 

3. /ƭƛŎƪ vǳƛŎƪ {ŜǘǳǇ ²ƛȊŀǊŘ ƻǊ !ŘǾŀƴŎŜŘ {ŜǘǳǇ ²ƛȊŀǊŘΦ 

4. /ƻƳǇƭŜǘŜ ǘƘŜ ǿƛȊŀǊŘ ǇŀƎŜǎ ǳǎƛƴƎ ǘƘŜ bŜȄǘ ŀƴŘ .ŀŎƪ ōǳǘǘƻƴǎ ǘƻ ƳƻǾŜ ŦƻǊǿŀǊŘ ŀƴŘ 

ōŀŎƪǿŀǊŘΦ 

5. hƴ ǘƘŜ ƭŀǎǘ ǇŀƎŜΣ ŎƭƛŎƪ CƛƴƛǎƘΦ 

 

2.1.3. ¦ǎŜ ŀ ¢ŜƳǇƭŀǘŜ CƛƭŜ 

Drawing template files contain standard settings and have a ".dwt" file extension. There are two methods 

provided for creating a new drawing when the system variable FILEDIA is set to 1. When the STARTUP 

is set to 1, typing NEW opens New Drawing dialog box, from which you can select the desired template 

to create a new 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 template to create a new drawing. 

 

The changes made to a new drawing based on an existing template file do not affect the template file. 
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/ǊŜŀǘŜ ŀ 5ǊŀǿƛƴƎ ¢ŜƳǇƭŀǘŜ CƛƭŜ 

When you need to create several drawings with the default settings, you can save time by creating a 

template file designed to create the same drawing files so that you do not need to specify default settings 

each time you start. Conventions and settings commonly stored in template files include: 

¶ Unit type and precision 

¶ Title blocks, borders, and logos 

¶ Layer names 

¶ Snap, Grid, and Ortho settings 

¶ Grid limits 

¶ Dimension styles 

¶ Text styles 

¶ Linetypes 

 

wŜŎƻǾŜǊ ǘƘŜ ŘŜŦŀǳƭǘ ŘǊŀǿƛƴƎ ǘŜƳǇƭŀǘŜ ŦƛƭŜ 

If you have changed the settings in the template file zwcad.dwt or zwcadiso.dwt, you can reset them by 

creating a new drawing with no template and then saving the drawing as a drawing template file in order 

to replace zwcad.dwt or zwcadiso.dwt. 

 

When the STARTUP is set to 0, you can also create a new drawing with the original defaults by clicking 

the arrowhead next to the Open button to select one of the No Template options from the Select Template 

dialog box. 

 

To start a drawing by selecting a template file 

1. hƴ ǘƘŜ CƛƭŜ ƳŜƴǳΣ ŎƭƛŎƪ bŜǿΦ 

2. Lƴ ǘƘŜ {ŜƭŜŎǘ ¢ŜƳǇƭŀǘŜ CƛƭŜ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ŀ ǘŜƳǇƭŀǘŜ ŦǊƻƳ ǘƘŜ ƭƛǎǘ ŀƴŘ ŎƭƛŎƪ hǇŜƴΦ 

3. ½²/!5 ƻǇŜƴǎ ǘƘŜ ŘǊŀǿƛƴƎ ŀǎ ŘǊŀǿƛƴƎмΦŘǿƎΦ ¢ƘŜ ŘŜŦŀǳƭǘ ŘǊŀǿƛƴƎ ƴŀƳŜ ŎƘŀƴƎŜǎ ǘƻ 

ǊŜŦƭŜŎǘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƴŜǿ ŘǊŀǿƛƴƎǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ƻǇŜƴŜŘΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ȅƻǳ 

ƻǇŜƴ ŀƴƻǘƘŜǊ ŘǊŀǿƛƴƎ ŦǊƻƳ ŀ ǘŜƳǇƭŀǘŜΣ ǘƘŜ ŘŜŦŀǳƭǘ ŘǊŀǿƛƴƎ ƴŀƳŜ ƛǎ ŘǊŀǿƛƴƎнΦŘǿƎΦ  

 

2.2. hǇŜƴ ŀƴ 9ȄƛǎǘƛƴƎ 5ǊŀǿƛƴƎ 

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

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

 

To open an existing drawing 
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1. hƴ ǘƘŜ CƛƭŜ ƳŜƴǳΣ ŎƭƛŎƪ hǇŜƴΦ 

2. Lƴ CƛƭŜǎ ƻŦ ¢ȅǇŜΣ ŎƘƻƻǎŜ ǘƘŜ ǘȅǇŜ ƻŦ ŦƛƭŜ ȅƻǳ ǿŀƴǘ ǘƻ ƻǇŜƴΦ 

3. /ƘƻƻǎŜ ǘƘŜ ŦƻƭŘŜǊ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ ŘŜǎƛǊŜŘ ŦƛƭŜΦ 

4. /ƘƻƻǎŜ ǘƘŜ ŘǊŀǿƛƴƎ ȅƻǳ ǿŀƴǘ ǘƻ ƻǇŜƴΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ hǇŜƴΦ hǊ ŘƻǳōƭŜπŎƭƛŎƪ ǘƘŜ 

ŘǊŀǿƛƴƎ ȅƻǳ ǿŀƴǘ ǘƻ ƻǇŜƴΦ 

 

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 file to 

get it open in ZWCAD. Easily find the drawing you want by viewing thumbnail images of the drawing 

files as you browse them. 

 

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

menu.  

 

2.2.1. CƛƴŘ ŀƴŘ hǇŜƴ ŀ 5ǊŀǿƛƴƎ CƛƭŜ 

You can search for a drawing using the name, location, and date filters or properties such as keywords 

that you added to the drawing. 

 

hǇŜƴ ŘǊŀǿƛƴƎ 

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 of an 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 current session. 

 

/ƘŀƴƎŜ ǘƘŜ ŘŜŦŀǳƭǘ ŘǊŀǿƛƴƎ ŦƻƭŘŜǊ 

Each time you launch ZWCAD, the path you specified to open the latest drawing is displayed in each 

standard file selection dialog box. You can also specify a default path to ZWCAD by changing the default 

drawing folder. 
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CƛƴŘ ŀ ŘǊŀǿƛƴƎ ŦƛƭŜ 

Clicking Tools > Find button from the Select File dialog box displays Find dialog box, from which you 

can search drawing by name, location and date filters. 

You can preview the selected drawing in the Select File dialog box. When the system variable 

RASTERPREVIEW is on, a preview image with BMP format is generated and saved with the drawing. 

op 

{Ŝǘ ǘƘŜ ǎŜŀǊŎƘ ǇŀǘƘ 

The Files tab of Options dialog box is 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 current 

user. 

 

You can also specify the location of temporary files on the Files tab of the Options dialog box. Temporary 

files are created on the specified path and then deleted when you exit ZWCAD program. The default 

temporary folder is specified for the 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. 

 

!ŘŘ ƛŘŜƴǘƛŦȅƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŘǊŀǿƛƴƎǎ 

You can find the specified drawings more easily by adding keywords or other information to them in the 

Drawing Properties dialog box opened from the File menu. The drawing properties such as title, author, 

subject, keyword or other important information can help identify drawings more easily. You can also 

assign hyperlink addresses and multiple custom properties to your drawings. 

The Drawing Properties dialog box contains the following drawing information: 

¶ General. It contains the drawing type, location, size and other information. This information is 

stored by the operating system and can be read-only. You can change these values only through 

Windows Explorer. 

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

¶ Statistics. The drawing size, created date and latest modified date and other information are 

displayed in this tap. 

¶ Custom. Specifies the custom file properties.  
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2.2.2. ²ƻǊƪ ǿƛǘƘ aǳƭǘƛǇƭŜ hǇŜƴ 5ǊŀǿƛƴƎǎ 

You can open multiple drawings at one time in ZWCAD. There are several methods for switching a 

drawing to another. 

¶ Acting the drawing by clicking it. 

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

¶ 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. 

¶ 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 used to ensure accurate placement, especially 

when copying objects from one drawing to another. 

 

2.2.3. wŜŎƻǾŜǊ ŀ 5ŀƳŀƎŜŘ CƛƭŜ 

You can recover some or all of data by reverting to a backup file or using commands to find and correct 

errors if a drawing file is damaged. A drawing file may be damaged by a hardware failure, power outage, 

and system crash. You can minimize loss by saving files frequently. 

 

ZWCAD can recover a slightly damaged drawing file while opening it. 

 

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

AUDIT command to find and correct errors. 

 

Though ZWCAD can recover a damaged drawing file, it is not sure that the recovery drawing is the same 

exactly as the original one. You had better create a backup file if the drawing is important. On the Open 

and Save tab of Options dialog box, you can specify the backup 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. After that, a backup file is always updated while you 

executing the command SAVE or SAVEAS. 

 

If ZWCAD exits unexpectedly, it attempts to rename the current backup file in order to avoid covering 

the original one. 

 

You can recover a drawing file by saving a ".bak" file to a ".dwg" file. 

 

Files can become damaged for many reasons. For example, if you are working on a drawing during a 

power outage, a system crash, or a hardware failure, your drawing file may become damaged. ZWCAD 

allows you to open and check damaged files to attempt file recovery. 
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Recovering a file attempts to open one of the following file types: 

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

¶ Drawing Exchange Format files with a ".dxf" file extension. 

¶ Drawing templates with a ".dwt" file extension. 

You can also audit any open file to check it for errors. You specify whether you want ZWCAD to fix any 

errors that are found automatically. ZWCAD 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 

1. /ƘƻƻǎŜ CƛƭŜ Ҕ 5ǊŀǿƛƴƎ ¦ǘƛƭƛǘƛŜǎ Ҕ wŜŎƻǾŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳ 

2. Lƴ CƛƭŜǎ ƻŦ ¢ȅǇŜΣ ŎƘƻƻǎŜ ǘƘŜ ǘȅǇŜ ƻŦ ŦƛƭŜ ȅƻǳ ǿŀƴǘ ǘƻ ǊŜŎƻǾŜǊΦ 

3. /ƘƻƻǎŜ ǘƘŜ ŘƛǊŜŎǘƻǊȅ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ ŘŀƳŀƎŜŘ ŦƛƭŜΦ 

4. /ƘƻƻǎŜ ǘƘŜ ŘŀƳŀƎŜŘ ŦƛƭŜ ȅƻǳ ǿŀƴǘ ǘƻ ǊŜŎƻǾŜǊΦ 

5. /ƭƛŎƪ hǇŜƴΦ 

 

To check errors for a drawing file 

1. ¢ƻ ŎƘƻƻǎŜ ŦǊƻƳ ǘƘŜ ƻǇŜƴŜŘ ŘǊŀǿƛƴƎΣ ŎƭƛŎƪ ƻƴ CƛƭŜ Ҕ 5ǊŀǿƛƴƎ ¦ǘƛƭƛǘƛŜǎ Ҕ !ǳŘƛǘ ŦǊƻƳ 

ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ  

2. LƴǇǳǘ ¸ ƻǊ b ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŜǘƘŜǊ ǘƻ ŦƛȄ ǘƘŜ ŜǊǊƻǊǎ ǘƘŀǘ ŀǊŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŦƻǳƴŘ ōȅ 

½²/!5Φ  

 

5ǊŀǿƛƴƎ wŜŎƻǾŜǊȅ 

Once terminated by hardware problems, power failure or software problems, the application is capable 

of backup the opened drawing file. At the next startup, the program starts "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 your demand by double-clicking at the Backup File list on the "Drawing Recovery" 

if there is any damage to the file, the system attempts to recover the drawing in process of backup. 

 

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

following types. 

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

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

¶ Backup file (BAK) 

¶ Source drawing file (DWG)  
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2.3. {ŀǾŜ ŀ 5ǊŀǿƛƴƎ 

You save drawing files for later use just as you do with other Microsoft Windows applications. You can 

also set up automatic saving and 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 DWG 2013 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, you can also save a drawing in a Drawing Exchange Format (.dxf) file or a drawing 

template (.dwt) file. 

 

If you created your drawing using a template, saving the drawing does not alter the original template. 

 

To save a drawing 

1. /ƘƻƻǎŜ CƛƭŜ Ҕ {ŀǾŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

 

TIP  

1. When you save a drawing the first time, the program displays the Save Drawing As dialog box so that 

you can choose a directory and type a name for the drawing. 

2. DWG 2018 format is perfectly compatible with ZWCAD now. 

 

2.3.1. {ŀǾŜ ¸ƻǳǊ 5ǊŀǿƛƴƎ !ǳǘƻƳŀǘƛŎŀƭƭȅ 

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 default, 

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 if there is a program failure or power failure. You can recover the drawing by reverting 

to a previous version of your drawing from the automatically saved file. In order to do that, you have to 

rename the file using a ".dwg" extension. 
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2.3.2. ¦ǎŜ .ŀŎƪǳǇ CƛƭŜǎ 

ZWCAD creates a backup file with the current drawing name and a ".bak" extension to save the previous 

version of the 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. {ŀǾŜ tŀǊǘ ƻŦ ŀ 5ǊŀǿƛƴƎ CƛƭŜ 

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 also can be saved in the new drawing. 

2.3.4. {ŀǾŜ ǘƻ ŀ 5ƛŦŦŜǊŜƴǘ ¢ȅǇŜ ƻŦ 5ǊŀǿƛƴƎ CƛƭŜ 

Choose the format from Files Type in the Save Drawing As dialog box, you can save a drawing to an 

earlier version of the 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 of the following file formats: 

¶ Standard drawing files with a ".dwg" extension. You can choose a DWG file format that is 

compatible with various versions of AutoCAD. 

¶ Drawing Exchange Format files with a ".dxf" file extension. You can choose a DXF file format 

that is compatible with various versions of AutoCAD. 

¶ Drawing templates with a ".dwt" file extension. Drawing templates allow you to easily create 

new drawings that reuse your drawing settings and entities. 

 

To save a drawing with a new name or file format 

1. /ƘƻƻǎŜ CƛƭŜ Ҕ {ŀǾŜ !ǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ {ŀǾŜ 5ǊŀǿƛƴƎ !ǎ ŘƛŀƭƻƎ ōƻȄΣ ǳƴŘŜǊ CƛƭŜǎ ƻŦ ¢ȅǇŜΣ ŎƘƻƻǎŜ ǘƘŜ ŦƛƭŜ ŦƻǊƳŀǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ŦƛƭŜ ȅƻǳ ǿŀƴǘ ǘƻ ŎǊŜŀǘŜΦ 

4. /ƭƛŎƪ {ŀǾŜΦ 

TIP You can also export drawing files to various file formats. 
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2.3.5. wŜŘǳŎŜ ǘƘŜ ¢ƛƳŜ wŜǉǳƛǊŜŘ ǘƻ {ŀǾŜ ŀ 5ǊŀǿƛƴƎ CƛƭŜ 

In order to reduce the time of saving a drawing file, you can specify the incremental save percentage on 

the Open and Save tab of Options dialog box or from the ISAVEPERCENT system variable. 

 

The incremental save updates only the portions of the saved drawing file you changed. Drawing files 

will contain a percentage of potentially wasted space when you use incremental saves. This percentage 

increases after each incremental save until it 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 can reduce the size of drawing files. It is recommended you perform 

a full save before transmitting or archiving a drawing. 

 

2.4. /ǊŀǎƘ wŜǇƻǊǘ 

An error report module will intercept any unhandled exception generated by ZWCAD, build a complete 

debug report, and optionally send a crash report. 

 

Sending crash report may help assess the stability of ZWCAD 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 box pops up for the user to record the cause of the error and send crash report 

automatically created by the software to the assigned email address so as to help us diagnose the cause 

of the error and improve our software. 

 

Once the software encounters exceptional shutdown, a folder named BugReport will be automatically 

generated under the catalog C:\Users\<Current 

User>\AppData\Roaming\ZWSoft\ZWCAD\<Version>\<Language>\CrashReport. If your operating 

system is Microsoft Windows 7, the catalog will be X:\Documents and Settings\Current 

User\Application Data\CrashReport.  

 

One more thing, if your operating system is 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 compressed 

package automatically generated. 

 

2.4.1. 5ŜǎŎǊƛōŜ 9ǊǊƻǊ /ƻƴǘŜƴǘǎ 

When errors occur in the program, a dialog box prompts "ZWCAD.EXE has encountered a problem and 
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needs to close, we are sorry for the inconveniences" for the user to input descriptions of the problem in 

the text window showing "Describe what you were doing when the error occurred", whereas it is an 

optional requirement. 

 

2.4.2. ±ƛŜǿ /ƻƴǘŜƴǘǎ ƻŦ 9ǊǊƻǊ wŜǇƻǊǘ CƛƭŜǎ 

Generally, the software generates four error reporting files, individually named as *.ZCR, *.DMP, *.REG 

and the crashed drawing file itself. In this error report dialog box, you can see the contents of error reports 

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

box, or double-click a file to view its contents. 

 

2.4.3. {ŜƴŘ 9ǊǊƻǊ wŜǇƻǊǘ 

Clicks on "Send Error Report" button on the Error Reporting dialog box, then you can send the 

information of assigned error reports to CrashReport@zwcad.com as well as its problem descriptions. 

 

If the network isn't connecting, a prompt box pops up telling you that "The error report wasn't sent, please 

send the file to CrashReport@zwcad.com". From this prompt box, you can see the name of error report 

file together with its saving path. 

 

Don't Send 

Additionally, the user can choose not to send an error report. 
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3. /ƻƴǘǊƻƭ ǘƘŜ 5ǊŀǿƛƴƎ ±ƛŜǿǎ 

3.1. wŜŘǊŀǿ ŀƴŘ wŜƎŜƴŜǊŀǘŜ ŀ 5ǊŀǿƛƴƎ 

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

remove these elements by refreshing, or redraw, the display. 

 

To redraw (refresh) the current window display 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ wŜŘǊŀǿ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

 

Information about drawing entities is stored in a database as floating point values, ensuring a high level 

of precision. Sometimes a drawing must be recalculated, or regenerated, from the 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 regenerate all the windows. 

 

3.2. aŀƎƴƛŦȅ ŀ ±ƛŜǿ ό½ƻƻƳύ 

You can use ZOOM command to zoom in or zoom out the drawing view to meet your need. ZOOM does 

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

 

With this zooming feature, you can change the magnification of your drawing at any time. The cursor 

changes to a magnifying glass when a zoom tool is active. Zoom out to reduce the magnification so you 

can see more of the drawing, or zoom in 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 do not change in model space while panning or zooming in a locked layout viewport. 

 

3.2.1. ½ƻƻƳƛƴƎ ƛƴ ŀƴŘ ƻǳǘ 

One of the easiest ways to change the magnification of the drawing is to zoom in or out by a preset 

increment. On the Zoom toolbar, the Zoom In tool doubles the current magnification of the drawing. The 
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Zoom Out tool reduces the magnification of the drawing by half. The portion of the drawing located at 

the center of the current viewport remains centered on the screen as you zoom in and out. 

    

½ƻƻƳ ƻǳǘ         ȊƻƻƳ ƛƴ 

 

3.2.2. ½ƻƻƳƛƴƎ ƳŜǘƘƻŘǎ 

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

¶ To define the portion of the drawing to zoom, create a window. 

¶ To zoom in real time, use the Zoom Real-time tool on the Standard toolbar. 

¶ Rotate the mouse wheel to zoom in and out. 

 

½ƻƻƳ ǘƻ aŀƎƴƛŦȅ ŀ {ǇŜŎƛŦƛŜŘ wŜŎǘŀƴƎǳƭŀǊ !ǊŜŀ 

You can specify a rectangular area defined by two corners to display the objects within that area as large 

as possible. 

 

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

   

½ƻƻƳ ƛƴ ǳǎƛƴƎ ²ƛƴŘƻǿ 

 

To zoom into an area using a window 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ ½ƻƻƳ Ҕ ²ƛƴŘƻǿ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ƻƴŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǿƛƴŘƻǿ ŀǊƻǳƴŘ ǘƘŜ ŀǊŜŀ ȅƻǳ ǿŀƴǘ ǘƻ ƳŀƎƴƛŦȅΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƻǇǇƻǎƛǘŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǿƛƴŘƻǿ ŀǊƻǳƴŘ ǘƘŜ ŀǊŜŀ ȅƻǳ ǿŀƴǘ ǘƻ ƳŀƎƴƛŦȅΦ 
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½ƻƻƳ ƛƴ wŜŀƭ ¢ƛƳŜ 

With the Real-time option, you zoom dynamically by moving your pointing device up or down. By right-

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

 

To zoom in real time 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ ½ƻƻƳ Ҕ wŜŀƭǘƛƳŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. IƻƭŘ ǘƘŜ ƭŜŦǘ ƳƻǳǎŜ ōǳǘǘƻƴΣ ǘƘŜƴ ŘǊŀƎ ǘƘŜ ŎǳǊǎƻǊΦ 

3. ¢ƻ ȊƻƻƳ ƛƴΣ ƳƻǾŜ ǘƘŜ ŎǳǊǎƻǊ ǳǇ ǘƘŜ ǎŎǊŜŜƴΤ ǘƻ ȊƻƻƳ ƻǳǘΣ ƳƻǾŜ ǘƘŜ ŎǳǊǎƻǊ Řƻǿƴ ǘƘŜ 

ǎŎǊŜŜƴΦ 

4. ¢ƻ ǎǘƻǇ ȊƻƻƳƛƴƎΣ ǊŜƭŜŀǎŜ ǘƘŜ ƳƻǳǎŜ ōǳǘǘƻƴΦ 

 

To zoom using a mouse with a wheel 

1. wƻǘŀǘŜ ǘƘŜ ǿƘŜŜƭ ŀǿŀȅ ŦǊƻƳ ȅƻǳ ǘƻ ȊƻƻƳ ƛƴ ƻǊ ǘƻǿŀǊŘ ȅƻǳ ǘƻ ȊƻƻƳ ƻǳǘΦ 

2. 9ŀŎƘ Ǌƻǘŀǘƛƻƴ ƻŦ ǘƘŜ ǿƘŜŜƭ ŀǿŀȅ ŦǊƻƳ ȅƻǳ ȊƻƻƳǎ ƻǳǘ Φу ǘƛƳŜǎΤ ŜŀŎƘ Ǌƻǘŀǘƛƻƴ ǘƻǿŀǊŘ 

ȅƻǳ ȊƻƻƳǎ ƛƴ мΦнр ǘƛƳŜǎΦ 

 

3.2.3. 5ƛǎǇƭŀȅƛƴƎ ǘƘŜ ǇǊŜǾƛƻǳǎ ǾƛŜǿ ƻŦ ŀ ŘǊŀǿƛƴƎ 

After you zoom in or pan to view a portion of your drawing in greater detail, you may want to zoom back 

out to see the entire drawing. On the View > Zoom menu, the Previous tool lets you restore the previous 

view. Selecting this tool repeatedly steps back through up to 25 successive zoomed or panned views. 

 

3.2.4. ½ƻƻƳƛƴƎ ǘƻ ŀ ǎǇŜŎƛŦƛŎ ǎŎŀƭŜ 

You can increase or decrease the magnification of your 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 half its 

original size. 
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You can also change the magnification of the drawing relative to its current magnification by adding an 

x after the magnification scale factor. For example, if you type a scale factor of 2x, the drawing changes 

to twice its current size. If you type a magnification factor of .5x, the drawing changes to half its current 

size. 

 

To zoom to a specific scale relative to the current display 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ ½ƻƻƳ Ҕ {ŎŀƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ hǊ 

hƴ ǘƘŜ ½ƻƻƳ ǘƻƻƭōŀǊΣ ŎƭƛŎƪ ǘƘŜ ½ƻƻƳ {ŎŀƭŜΦ hǊ 

¢ȅǇŜ ½hha ƛƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ŎƘƻƻǎŜ ǘƘŜ {ŎŀƭŜ ƻǇǘƛƻƴ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

2. ¢ȅǇŜ ǘƘŜ ǎŎŀƭŜ ŦŀŎǘƻǊΣ ŦƻƭƭƻǿŜŘ ōȅ ŀƴ Ȅ όǎǳŎƘ ŀǎ нȄύΦ 

3. tǊŜǎǎ 9ƴǘŜǊΦ 

 

3.2.5. /ƻƳōƛƴƛƴƎ ȊƻƻƳƛƴƎ ŀƴŘ ǇŀƴƴƛƴƎ 

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

factor relative to paper space unit or to the current view. 

  

To change the center of the current view 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ ½ƻƻƳ Ҕ /ŜƴǘŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ Ǉƻƛƴǘ ȅƻǳ ǿŀƴǘ ǘƻ ōŜ ƭƻŎŀǘŜŘ ŀǘ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ƴŜǿ ǾƛŜǿΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ȊƻƻƳ ǎŎŀƭŜ ŦŀŎǘƻǊ ƻǊ ǘƘŜ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ŘǊŀǿƛƴƎ ƛƴ ŘǊŀǿƛƴƎ ǳƴƛǘǎΦ 

 

3.2.6. 5ƛǎǇƭŀȅƛƴƎ ǘƘŜ ŜƴǘƛǊŜ ŘǊŀǿƛƴƎ 

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 off but do not include objects on frozen layers. 

 

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

whichever view is larger. 

 

You can use the Zoom All tool on the zoom toolbar to display an entire drawing. If you have drawn any 

entities outside the defined limits of the drawing, the extents of the drawing are displayed. If you drew 

all entities within the limits of the drawing, the drawing is displayed all the way to the drawing limits. 

 

The Zoom Extents tool on the zoom toolbar displays the drawing to its extents, making the image fill the 
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display to the greatest possible magnification. 

 

3.3. tŀƴ ŀ ±ƛŜǿ 

Use PAN command or use the window scroll bars to shift the location of your view. 

With the Real-time option of PAN, you pan dynamically by moving your pointing device. Like panning 

with a camera, PAN does not change the location or magnification of objects on your drawing; it changes 

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

 

You can move the view of a drawing displayed in the current viewport by scrolling, panning, or rotating 

the view. Doing this changes the portion of the drawing you are viewing without changing the current 

magnification. Scrolling lets you move around in the drawing horizontally and vertically. Panning lets 

you move the drawing in any direction. Rotating lets you view your drawing from any angle. 

 

3.3.1. ¦ǎƛƴƎ ǎŎǊƻƭƭ ōŀǊǎ 

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 of the scroll box in relation to the scroll bar indicates 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. ¦ǎƛƴƎ ǘƘŜ tŀƴ ŎƻƳƳŀƴŘ 

You can move the drawing in any direction using the pan command. Panning shifts or slides the view of 

the drawing horizontally, vertically, or diagonally. The magnification of the drawing remains the same, 

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

 

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

¶ For precise panning, specify two points defining the magnitude and direction of the pan. The 

first point, or base point, indicates the starting point of the pan. The second point indicates the 

amount of pan displacement relative to the first point. 

¶ To pan in real time, use the Pan Real-time tool on the Standard toolbar. 

¶ If you have a mouse with a wheel, press and hold the wheel, and then move the mouse. 

 

To pan in real time 



ZWCAD User Guide 

 

 

41 

 
 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ tŀƴ Ҕ wŜŀƭǘƛƳŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. aƻǾŜ ǘƘŜ ŎǳǊǎƻǊ ƛƴ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ȅƻǳ ǿŀƴǘ ǘƻ ǇŀƴΦ 

3. ¢ƻ ǎǘƻǇ ǇŀƴƴƛƴƎΣ ǇǊŜǎǎ 9ƴǘŜǊΣ 9{/ ƻǊ ŎƘƻƻǎŜ 9Ȅƛǘ ŦǊƻƳ ǘƘŜ ǎƘƻǊǘŎǳǘ ƳŜƴǳΦ 

 

To pan using a mouse with a wheel 

1. tǊŜǎǎ ŀƴŘ ƘƻƭŘ ǘƘŜ ǿƘŜŜƭΣ ŀƴŘ ǘƘŜƴ ƳƻǾŜ ǘƘŜ ƳƻǳǎŜ ƛƴ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ȅƻǳ ǿŀƴǘ ǘƻ 

ǇŀƴΦ 

ό¢ƘŜ a.¦¢¢hbt!b ǎȅǎǘŜƳ ǾŀǊƛŀōƭŜ ŎƻƴǘǊƻƭǎ ǘƘƛǎ ŦŜŀǘǳǊŜΦύ 

 

3.4. 5ƛǎǇƭŀȅ aǳƭǘƛǇƭŜ ±ƛŜǿǎ ƛƴ aƻŘŜƭ 

{ǇŀŎŜ 

Model space viewport is the drawing area that you can divide them into 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 you begin a new 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 open and display multiple 

drawings. 

 

3.4.1. {Ŝǘ aƻŘŜƭ {ǇŀŎŜ ±ƛŜǿǇƻǊǘǎ 

In large or complex drawings, displaying different views reduces the time needed to zoom or pan in a 

single view. Also, errors you might 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 make 

changes in one viewport, the others are updated simultaneously. Three model space viewports are shown 

in the illustration. 
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aƻŘŜƭ ǎǇŀŎŜ ǾƛŜǿǇƻǊǘǎ 

 

¦ǎŜ aƻŘŜƭ {ǇŀŎŜ ±ƛŜǿǇƻǊǘǎ 

You can do the following operations at the model space viewport: 

¶ Set Grid, and UCS icon modes; Pan; Zoom; and restore named views. 

¶ Save orientations of UCS with individual viewports. 

¶ When executing a command, you can draw from one viewport to another. 

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

layout tab. 

¶ When you work on 3D models, it is much help that setting up different UCS in individual 

viewports. 

 

{Ǉƭƛǘ ŀƴŘ Wƻƛƴ aƻŘŜƭ {ǇŀŎŜ ±ƛŜǿǇƻǊǘǎ 

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

The illustrations below show several default model space viewport configurations. 

     

[ŜŦǘ        wƛƎƘǘ 
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IƻǊƛȊƻƴǘŀƭ       ±ŜǊǘƛŎŀƭ 

     

!ōƻǾŜ        .Ŝƭƻǿ 

 

{ŜƭŜŎǘ ŀƴŘ ¦ǎŜ ǘƘŜ /ǳǊǊŜƴǘ ±ƛŜǿǇƻǊǘ 

To make the desired viewport the current viewport, you click on it through the existing viewports. When 

the cursor stays at the current viewport, it is displayed as crosshairs instead of an arrow. You cannot 

change the current viewport when a view command is in progress. 

 

²ƻǊƪƛƴƎ ǿƛǘƘ aǳƭǘƛǇƭŜ ±ƛŜǿǎ ƻŦ ŀ {ƛƴƎƭŜ 5ǊŀǿƛƴƎ 

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

After you divide a single window into multiple windows, you can control each window separately. For 

example, you can zoom or pan in one window without affecting the display in any of the other windows. 

You can control the 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 can reuse them later. 

 

As you draw, 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 of the 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 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ ±ƛŜǿǇƻǊǘǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǾƛŜǿǇƻǊǘǎ ƳŜƴǳΣ ŎƘƻƻǎŜ мΣ нΣ оΣ ƻǊ п ǾƛŜǿǇƻǊǘǎΦ 

3. ¢ȅǇŜ Ƙ ƛŦ ȅƻǳ ǿŀƴǘ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ƻǊƛŜƴǘŀǘƛƻƴΣ ƻǊ ǘȅǇŜ Ǿ ƛŦ ȅƻǳ ǿŀƴǘ ǘƘŜ ǾŜǊǘƛŎŀƭ 

ƻǊƛŜƴǘŀǘƛƻƴΦ 
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To join two views 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ ±ƛŜǿǇƻǊǘǎ Ҕ Wƻƛƴ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ŀƴȅǿƘŜǊŜ ƛƴǎƛŘŜ ǘƘŜ ǿƛƴŘƻǿ ȅƻǳ ǿŀƴǘ ǘƻ ƪŜŜǇΦ 

3. /ƭƛŎƪ ŀƴȅǿƘŜǊŜ ƛƴǎƛŘŜ ǘƘŜ ŀŘƧŀŎŜƴǘ ǿƛƴŘƻǿ ȅƻǳ ǿŀƴǘ ǘƻ Ƨƻƛƴ ǘƻ ǘƘŜ ŦƛǊǎǘ ǿƛƴŘƻǿΦ 

 

To restore a named window configuration 

1. ¢ȅǇŜ π±thw¢{ ŀƴŘ ǇǊŜǎǎ 9b¢9wΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ wŜǎǘƻǊŜΦ 

3. ¢ȅǇŜ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ǿƛƴŘƻǿ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ȅƻǳ ǿŀƴǘ ǘƻ ǊŜǎǘƻǊŜΦ 

 

3.5. ²ƻǊƪ ǿƛǘƘ aǳƭǘƛǇƭŜ 5ǊŀǿƛƴƎǎ 

With the multiple document interface (MDI) feature, you can open more than one drawing 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: 

¶ You can see two or more drawings side by side. 

¶ You can easily copy entities from one drawing to another. 

 

Under the Window menu, the following three methods that determine how drawings are arranged are 

provided for user's choice. 

¶ Cascade 

¶ Tile Horizontally 

¶ Tile Vertically 
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¢ƛƭŜ ±ŜǊǘƛŎŀƭƭȅ 

 

When you work with more than one drawing open in its own window, you can easily, cut, copy, and paste 

in between drawings. If you copy an entity from one window to another and then want to undo that action, 

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 undo it in both drawings.  

 

3.5.1. {ŀǾŜ ŀƴŘ wŜǎǘƻǊŜ ±ƛŜǿǎ 

You can save views by name and restore them for plotting or when you need to refer to specific details. 

A named view is 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 you restore views, you can view all saved views along with their information. You can delete views 

when you do not need them. A drawing can be saved along with unlimited views. 

 

{ŀǾŜ ŀ ±ƛŜǿ 

When you name and save a view, the following settings are saved: 

¶ Magnification, center point, and view direction 

¶ The location of the view: the Model tab or a specific layout tab 

¶ Layer visibility in the drawing at the time the view is saved 
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¶ User coordinate system 

¶ 3D perspective and clipping 

If you have divided the drawing window into multiple views, you can save the current window 

arrangement so that you can recall it to the screen later. The number and placement of the windows are 

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

 

wŜǎǘƻǊŜ ŀ bŀƳŜŘ ±ƛŜǿ 

With the -VIEW Restore, you can restore a named view to the current view. 

Named views can be used to do the following: 

¶ Restore views on the model space viewport or layout viewport. 

¶ Specify the area to the plot. 

¶ Determined which model space 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. {ǇŜŎƛŦȅ ŀ о5 ±ƛŜǿ 

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. ±ƛŜǿ ŀ tŀǊŀƭƭŜƭ tǊƻƧŜŎǘƛƻƴ ƛƴ о5 

You can view a parallel projection of 3D models at any location in model space. 

 

To determine the angle or viewpoint, you can: 

¶ Select a preset 3D view from the View toolbar. 

¶ Type angles or coordinate that represents the viewing location in 3D. 

¶ Modify a view of the current UCS, the WCS or a saved UCS. 

¶ Change the 3D view dynamically using pointing device. 

 

Viewing 3D model is available only in model space. If you are working in paper space, the 3D viewing 

commands such as VPOINT and PLAN cannot be used to define paper space views. The view in paper 

space is always a plane view. 

 



ZWCAD User Guide 

 

 

47 

 
 

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 for most ZWCAD drawings by setting the UCS orientation to World and then setting 3D views 

to Plan View.  

 

3.6.2. {Ŝǘ ǘƘŜ ±ƛŜǿƛƴƎ 5ƛǊŜŎǘƛƻƴ 

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. When you view a drawing from the default viewpoint (0,0,1), you see a 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 from a different orientation. 

 

To set a new viewing direction 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ о5 ±ƛŜǿǎ Ҕ ±ƛŜǿǇƻƛƴǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ ǇǊŜǎŜǘ ōǳǘǘƻƴΦ 

3. /ƭƛŎƪ ǘƘŜ ǇǊŜǎŜǘ ǾƛŜǿ ȅƻǳ ǿŀƴǘ ǘƻ ǳǎŜΦ 

4. ¸ƻǳ Ŏŀƴ ǎŜǘ ǘƘŜ ŎǳǊǊŜƴǘ ǾƛŜǿƛƴƎ ŘƛǊŜŎǘƛƻƴ ǘƻ ǘƘŜ Ǉƭŀƴ ǾƛŜǿ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ǳǎŜǊ 

ŎƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳ ό¦/{ύΣ ŀ ǇǊŜǾƛƻǳǎƭȅ ǎŀǾŜŘ ¦/{Σ ƻǊ ǘƘŜ ²ƻǊƭŘ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ 

ό²/{ύΦ 

 

To dynamically set a view direction 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ о5 ±ƛŜǿǎ Ҕ ±ƛŜǿǇƻƛƴǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻƻƭǎ ǘƻ ŘȅƴŀƳƛŎŀƭƭȅ ŎƘŀƴƎŜ ǘƘŜ ǾƛŜǿǇƻƛƴǘΦ 

3. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ŎƭƛŎƪ hYΦ 

4. ¸ƻǳ Ŏŀƴ ŘȅƴŀƳƛŎŀƭƭȅ ǊƻǘŀǘŜ ǘƘŜ ǾƛŜǿǇƻƛƴǘ ǿƛǘƘƛƴ ǘƘŜ ·¸ ǇƭŀƴŜ ŀƴŘ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ·¸ 

ǇƭŀƴŜΣ ŀƴŘ ȅƻǳ Ŏŀƴ Ǉŀƴ ŀƴŘ ȊƻƻƳ ǘƘŜ ŘǊŀǿƛƴƎΦ !ǎ ȅƻǳ ŎƘŀƴƎŜ ǘƘŜ ǾƛŜǿǇƻƛƴǘΣ ǘƘŜ 

ŘǊŀǿƛƴƎ ŘƛǎǇƭŀȅ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǳǇŘŀǘŜǎΦ 

 

To display a plan view of the current drawing 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ о5 ±ƛŜǿǎ Ҕ tƭŀƴ ±ƛŜǿ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lǘ ŎƻƴŎƭǳŘŜǎ ǘƘǊŜŜ Ǉƭŀƴ ǾƛŜǿǎΥ /ǳǊǊŜƴǘ ¦/{Σ ²ƻǊƭŘ ¦/{Σ ŀƴŘ bŀƳŜŘ ¦/{Φ /ƘƻƻǎŜ 

ƻƴŜ ǿƘŀǘ ȅƻǳ ǿŀƴǘΦ 
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3.6.3. LǎƻƳŜǘǊƛŎ 

/ƘƻƻǎŜ tǊŜǎŜǘ о5 ±ƛŜǿǎ 

You can define perspective views of a model to 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) Isometric, SE (southeast) Isometric, NE (northeast) 

Isometric, and NW (northwest) Isometric. 

 

To understand how the isometric views work, imagine you are looking down at the top of a box. If you 

move toward the lower-left corner of the box, you are viewing the box from the SW Isometric View. If 

you move toward the upper-left corner of the box, you are viewing it from NW Isometric View. 

 
 

5Ǌŀǿ н5 LǎƻƳŜǘǊƛŎ ±ƛŜǿǎ 

With Isometric Snap, you can create 2D objects that appear to be 3D solids. 

 

By setting Isometric Snap on the Draft Settings dialog box and 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 delete hidden lines automatically. 

 

{Ŝǘ LǎƻƳŜǘǊƛŎ DǊƛŘ ŀƴŘ {ƴŀǇ 

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 can work on any of three isometric planes, each with a pair of associated 

axes. 

¶ Left. The left isometric plane defined by a pair of 90- and 150-degrees axes. The snap and grips 

align along the 90- and 150-degree axes. 

¶ Top. The top isometric plane defined by a pair of 30- and 150-degrees axes. The snap and grips 

align along the 30- and 150-degrees axes. 

¶ 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. 

 

 

In addition to using ISOPLANE command to switch isometric planes, you can also use shortcut key F5 

or CTRL+E. specifying one of the three isometric planes results in Ortho and crosshairs to be aligned 

along the corresponding isometric axes. 

 

For example, 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 switch to the right plane to complete the drawing. 

 

 

5Ǌŀǿ LǎƻƳŜǘǊƛŎ /ƛǊŎƭŜǎ 

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

option is available only when the Isometric Snap is on. 
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3.6.4. 5ŜŦƛƴŜ ŀ о5 ±ƛŜǿ ǿƛǘƘ /ƻƻǊŘƛƴŀǘŜ ±ŀƭǳŜǎ ƻǊ !ƴƎƭŜǎ 

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 from the 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 

system variable 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 

of the WCS. 

 

 

3.6.5. /ƘŀƴƎŜ ŀ о5 ±ƛŜǿ 5ȅƴŀƳƛŎŀƭƭȅ 

You can view objects from any 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 change the view. 

 

You can execute move or zoom operations as the 3D Orbit is active. 

 

When the 3D Orbit is active, you are not allowed to modify objects. To close 3D Orbit, press Enter, ESC 

or choose Exit from the shortcut menu. 

 

3.6.6. IƛŘŜ [ƛƴŜǎ ƻǊ {ƘŀŘŜ о5 hōƧŜŎǘǎ 

Hides or shapes for 3D objects in the current drawing suppresses the display of the objects (partly or 

entirely) that are located behind other objects or generates a simply shaded image displayed in the current 
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view. 

 

IƛŘŜ [ƛƴŜǎ 

You can suppress the objects (partly or entirely) that are located behind other objects using Hide. 

 

The system generates wireframe representations including hidden lines when you use VPOINT or VIEW 

command to create objects in 3D view. You can use HIDE command to remove the hidden lines to verify 

the current placement of these surfaces. 

 

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

information. 

 

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

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

 

.ŜŦƻǊŜ ƘƛŘŜ         IƛŘŜ 

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 drawing is complex. However, 

you can speed up the process in the several ways. For example, 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 from the hiring process by zooming into a part of the drawing. 

 

Remove hidden lines on one or more selected objects to improve performance. 

 

When the system variable DISPSILH is set to 1, HIDE command displays only the silhouette lines of the 

objects. It does not display the inside edges generated by a nested face of an object. 

 

When the current view 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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!ŘŘ {ƛƳǇƭŜ {ƘŀŘƛƴƎ ǘƻ о5 hōƧŜŎǘǎ 

Although hiding lines can enhance the drawing and clarifies the design, shading produces a more realistic 

image of your model. 

 

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

and grips appear on top of the shading. 
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4. tǊŜŎƛǎƛƻƴ ¢ƻƻƭǎ ŀƴŘ ǘƘŜ tǊƻǇŜǊǘƛŜǎ 

ƻŦ 5ǊŀǿƛƴƎ 

4.1. {ǇŜŎƛŦȅ ¦ƴƛǘǎΣ !ƴƎƭŜǎΣ ŀƴŘ {ŎŀƭŜ 

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

 

4.1.1. 5ŜǘŜǊƳƛƴŜ ¦ƴƛǘǎ ƻŦ aŜŀǎǳǊŜƳŜƴǘ 

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

the decimal fraction. 

 

{Ŝǘ ǘƘŜ ¦ƴƛǘǎ CƻǊƳŀǘ 

You can set the display format of the unit. These formats include scientific, decimal, engineering, 

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 dimension units setting used in creating dimension values. 

 

With ZWCAD, you typically draw at full size (1:1 scale), and then set a scale factor when you print or 

plot your drawing. 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 can also set the degree of display precision, such as the number of decimal places or smallest 

denominator used 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. 

 

/ƻƴǾŜǊǘ 5ǊŀǿƛƴƎ ¦ƴƛǘǎ 

When you create a new drawing in one system of measurement (imperial or metric) and then change to 

the other system, use SCALE to scale the model geometry by the appropriate conversion factor to obtain 

correct distances and dimensions. The conversion is shown as follows: 

For example, to convert inches to centimeters, you scale the drawing by a factor of 3.25. To convert from 

centimeters to inches, the scale factor is 1/3.25 or about 0.3077. 

 

4.1.2. {Ŝǘ !ƴƎƭŜ /ƻƴǾŜƴǘƛƻƴǎ 

You can specify the location for angle 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 surveyorôs units. 

 

Specify where the angle measurement starts from: east, west, south, north or others. For example, to 

enter a coordinate relative to the current coordinate for a property line that is 54 feet, 7 inches long with 

a bearing of 60 degrees north, 12 minutes, 6 seconds east, enter @54'7"<n60d12'6"e. 

Specify the positive direction: counterclockwise or clockwise. The angle 0 can be set to any location. 
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4.1.3. {ŜǘǘƛƴƎ ǎŎŀƭŜ ŦŀŎǘƻǊǎ 

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 assign the scale at which the drawing is to print. 

 

Scale, however, does affect the way a few elements such as text, arrows, or linetypes print or plot in 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 a ratio of one drawing unit to the actual scale unit represented by each drawing unit. For 

example, if you plan to print your drawing at 1/8" = 1'-0", your scale factor ratio 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 is 

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 

1/16" = 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" 

1 1/2" = 1'-0" 8 1" 

3" = 1'-0" 4 0.5" 

1" = 10' 120 15" 

1" = 20' 240 30" 

1" = 30' 360 45" 

1" = 40' 480 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 your scale factor. 

 

For example, if the paper you use to print measures 36 inches x 24 inches and you print your drawing at 

1/8" = 1'-0" (in other words, using a scale factor of 96), the size of your drawing 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 can also print on paper of a different size and use the Layout tabs to create different views 

of your drawing and to position and scale those views differently. The scaling factor is not related to the 

size of the entities you draw; it simply provides a preliminary guide to help you establish the text height 

and drawing limits when you begin your drawing. You can change the text height and draw limits at any 

time. 

 

!ǇǇƭȅ ǎŎŀƭŜ ŦŀŎǘƻǊǎ 

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

space. 

¶ Text. Sets text height in the text style (STYLE) or in the process of creating text. The text plotted 

height should be set in proportion to scale factor in model space. The text created on the layout 

should be set at 1:1. 

¶ Dimension. Sets dimension scale in the dimension style (DIMSTYLE) or through system 

variable DIMSCALE. 

¶ Linetype. To plot objects from the Model tap, use system variables CELTSCALE and 

LTSCALE to set the scale for non-continuous lines. To plot objects from a layout (paper space), 

use system variable PSLTCALE. 

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

HPSCALE. 

¶ View. When you plot a drawing from a layout, you may need to use ZOOM XP command, 

where XP is a ratio that is relative to the paper size (scale factor of reciprocal). 

 

{ŜǘǘƛƴƎ ǘƘŜ ǘŜȄǘ ƘŜƛƎƘǘ 

The text height setting controls the height of the 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. 

 

For example, if you plan to print your drawing at 1/8" = 1'-0" and you want your 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-inch high on the paper. 

 

You must create text 4 feet high that you want to print 1/2-inch high. 

To set the text height 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ ¢ŜȄǘ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. ¢ȅǇŜ ŀ ǾŀƭǳŜ ƛƴ ǘƘŜ CƛȄŜŘ ¢ŜȄǘ IŜƛƎƘǘ ǳƴŘŜǊ ¢ŜȄǘ aŜŀǎǳǊŜƳŜƴǘǎΦ 

3. tǊŜǎǎ hY ǘƻ ǎŀǾŜ ǘƘŜ ŎǳǊǊŜƴǘ ǎŜǘǘƛƴƎǎΦ 

 

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

height for the current style takes precedence. 

 

4.2. 5ǊŀǿƛƴƎ [ƛƳƛǘǎ 

You can specify the drawing limits that form an invisible boundary around your drawing. You can use 

the drawing limits to make sure that you do not create a drawing larger than can fit on a specific sheet of 

paper when printed at a specific scale. 

 

For example, if you plan to print your drawing at 1/8" = 1'-0" (in other words, using a scale factor of 96) 

on a sheet of paper measuring 36 inches x 24 inches, you can set drawing limits to 3,264 units wide (that 

is, 34 x 96) and 2,112 units high (22 x 96), which allows a 1-inch margin around the edges of the printed 

image. 

To set the drawing limits 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ 5ǊŀǿƛƴƎ [ƛƳƛǘǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ȄπŎƻƻǊŘƛƴŀǘŜ ŀƴŘ ȅπŎƻƻǊŘƛƴŀǘŜ ƻŦ ǘƘŜ ǳǇǇŜǊ ǊƛƎƘǘ ŘǊŀǿƛƴƎ ƭƛƳƛǘ ŀƴŘ ǘƘŜ 

ƭƻǿŜǊ ƭŜŦǘ ŘǊŀǿƛƴƎ ƭƛƳƛǘΦ ¸ƻǳ Ŏŀƴ ŀƭǎƻ ŎƭƛŎƪ {ŜƭŜŎǘ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ŘǊŀǿƛƴƎ ƭƛƳƛǘǎ ōȅ 

ǎŜƭŜŎǘƛƴƎ Ǉƻƛƴǘǎ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΦ 

 

4.3. DǊƛŘ ŀƴŘ DǊƛŘ {ƴŀǇ 

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 of regenerating. 
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Using the grid is like placing a sheet of coordinate paper under 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 snap settings 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 other and should not be confused. Grid points are for visual reference only; they do not affect your 

drawing and they do not print. Snap points are, by themselves, not visible; however, when set, they 

constrain the creation of new entities. 

 

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

automatically at specified polar angle increments. 

 

4.3.1. /ƘŀƴƎŜ DǊƛŘ ŀƴŘ {ƴŀǇ {ǇŀŎƛƴƎ 

You can turn Grid and Snap-on and off and specify their spacing on the Snap and Grid tab at the Drafting 

Settings dialog box. Grid spacing does not have to match snap spacing. A wide grid spacing can be used 

as a reference while a closer grid spacing helps you specify points accurately. 

4.3.2. {ŜǘǘƛƴƎ ŎƻƭƻǊ ŦƻǊ ƎǊƛŘ ƭƛƴŜΦ 

Grid major/minor lines can be switched to different color base on your preference. Open óOptionsô dialog 

boxŸ óDisplayô Ÿ óColorôŸó2D model spaceôŸ óGrid major/minor linesô . You can choose color from 

index color, true color or color books. 

 

4.3.3. {ŜǘǘƛƴƎ ŀ ǊŜŦŜǊŜƴŎŜ ƎǊƛŘ 

A reference grid displays as a pattern of regularly spaced cells. You can turn the display on and off, and 

you can specify how far apart the cells are spaced. 

 

The reference grid extends only to the limits of the drawing, helping you to visualize the boundary of 

your drawing and to align entities and visualize distances between entities. You can turn the grid on and 

off as needed. You can also change the spacing of the grid at any time. 

To turn the grid on and set the grid spacing 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ 5ǊŀŦǘƛƴƎ {ŜǘǘƛƴƎǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 
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2. /ƭƛŎƪ ǘƘŜ {ƴŀǇ ŀƴŘ DǊƛŘ ǘŀōΦ 

3. /ƭƛŎƪ ǘƘŜ DǊƛŘ hƴ ōƻȄΦ 

4. ¦ƴŘŜǊ DǊƛŘ ǘŀōΣ ƛƴǇǳǘ ŀ ǾŀƭǳŜ ƛƴ ǘƘŜ DǊƛŘ · {ǇŀŎƛƴƎ ŦƛŜƭŘ ŀƴŘ DǊƛŘ ¸ {ǇŀŎƛƴƎ ŦƛŜƭŘ 

ǎŜǇŀǊŀǘŜƭȅΦ 

5. /ƭƛŎƪ hYΦ 

 

Status bar Right-click on the Grid Display button to choose Settings. 

TIP To toggle the grid display on and off at any time, click the Grid Display button on the status bar, or 

press F7. 

 

4.3.4. {ŜǘǘƛƴƎ ǎƴŀǇ ǎǇŀŎƛƴƎ 

Another way to ensure drawing accuracy is to turn on and set snap spacing. When snap is turned on, the 

program restricts the selection points to predetermined snap intervals. Although it is often helpful for 

snapping by means of matching the snap spacing with grid spacing, the setting is not required. 

To turn snap settings on and set snap spacing 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ 5ǊŀŦǘƛƴƎ {ŜǘǘƛƴƎǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ {ƴŀǇ ŀƴŘ DǊƛŘ ǘŀōΦ 

3. /ƭƛŎƪ ǘƘŜ {ƴŀǇπhƴ ōƻȄΦ 

4. ¦ƴŘŜǊ {ƴŀǇ ǘŀōΣ ƛƴǇǳǘ ŀ ǾŀƭǳŜ ƛƴ ǘƘŜ {ƴŀǇ · {ǇŀŎƛƴƎ ŦƛŜƭŘ ŀƴŘ {ƴŀǇ ¸ {ǇŀŎƛƴƎ ŦƛŜƭŘ 

ǎŜǇŀǊŀǘŜƭȅΦ 

5. /ƭƛŎƪ hYΦ 

Status bar Right-click on the Snap Mode button to choose Settings. 

TIP To toggle snap settings on and off at any time, click the Snap Mode button on the status bar, or press 

F9. 

 

4.3.5. ¦ǎƛƴƎ ƛǎƻƳŜǘǊƛŎ ǎƴŀǇ 

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 on a piece of paper. Do not confuse 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 of these planes. If the snap angle is 0, the three isometric axes are 30 

degrees, 90 degrees, and 150 degrees. 
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When you check the Isometric 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 program restricts the drawing 

of entities to the current isometric plane. 

 

To turn the Isometric Snap And Grid option on 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ 5ǊŀŦǘƛƴƎ {ŜǘǘƛƴƎǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ {ƴŀǇ ŀƴŘ DǊƛŘ ǘŀōΦ 

3. Lƴ {ƴŀǇ ¢ȅǇŜ ǘŀōΣ ǎŜƭŜŎǘ ǘƘŜ LǎƻƳŜǘǊƛŎ {ƴŀǇ ŎƘŜŎƪ ōƻȄΦ 

4. /ƭƛŎƪ hYΦ 

Tip To choose a different isometric plane and toggle between three isometric planes, press F5. 

 

 

 

4.4. ¦ǎŜ hōƧŜŎǘ {ƴŀǇǎ 

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 point of a 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 program prompts you to specify a point, for example, if you are 

drawing a line or other object. To turn on the ESNAP mode, any of the following ways are available:  

¶ Choose Tools > Drafting Settings from the main menu to open the Drafting Settings dialog box, 

toggle to Object Snap tab, and then tick the Object Snap On checkbox. 

¶ Press F3. 

¶ Click the Object Snap button on the status bar.  

 

When using object snaps, the program recognizes only visible objects or visible portions of objects. You 

cannot snap to objects on layers that have been turned off or to the blank portions of dashed lines. 
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When Object Snaps is turned on, a marker and a tooltip are displayed when you move the cursor over an 

object snap location on an object. 

 

4.4.1. {ŜǘǘƛƴƎ ƻōƧŜŎǘ ǎƴŀǇǎ 

You can set object snaps using any of the following methods: 

¶ Choose Tools > Drafting Settings > Object Snap, and then click one of the object snap tools. 

¶ On the Object Snap toolbar, click one of the object snap tools 

¶ On the status bar, right-click on the Object Snap button to choose Settings. 

¶ Press and hold down the Shift key while right-clicking anywhere within the drawing window 

to display the object snap shortcut menu, and then choose the object snap you want to set. 

 

4.4.2. hōƧŜŎǘ {ƴŀǇ ǎŜǘǘƛƴƎǎ 

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

and Snap tab of Drafting Settings dialog box. The object snap mode keeps on unless you turn it off. For 

example, you can use an object snap to draw a line to the center of a 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 closer to 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 point. 

If several object snaps are eligible at a given location, press the TAB key to cycle through the possibilities 

before you specify the point. 

 

4.4.3. hōƧŜŎǘ {ƴŀǇ wŜǎǘǊƛŎǘƛƻƴǎ 

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 are not 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 you are prompted to specify a point. There isn't any information 

about object snap displayed if you try to use an object snap at the Command prompt. 
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4.4.4. !ǳǘƻ{ƴŀǇ ¢ƻƻƭǎ 

The automatic snap tool is a visual aid tool for snapping that help you see and use object snaps more 

efficiently. When any object snap is on, the system displays 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 default, 

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: 

¶ Marker. The object snap location is displayed when the cursor moves over or near an object. 

Marker shape is determined by the snap it is marking. 

¶ Tooltip. Indicates which part of the object you are snapping to in a flag at the cursor location. 

¶ Magnet. Attracts and locks the cursor onto the nearest detected snap points. Provides a visual 

that is similar to snapping to a grid. 

¶ 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 or not, and the aperture box size can be changed too. 

To change the size of the object snap target box 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ hǇǘƛƻƴǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǿƛǘŎƘ ǘƻ ǘƘŜ 5ǊŀŦǘƛƴƎ ǘŀōΦ 

3. ¦ƴŘŜǊ !ǇŜǊǘǳǊŜ {ƛȊŜΣ ǎƭƛŘŜ ǘƻ ŀŘƧǳǎǘ ǘƘŜ ŘŜǎƛǊŜŘ ǎƛȊŜΦ 

4. /ƭƛŎƪ hYΦ 

 

 

4.5. ¦ǎŜ tƻƭŀǊ ¢ǊŀŎƪƛƴƎ ŀƴŘ hōƧŜŎǘ {ƴŀǇ 

¢ǊŀŎƪƛƴƎ 

Auto tracking includes polar tracking and object snap tracking. You can turn them on and off by 

repressing POLAR and OTRACK button on the Status Bar. 

 

When the polar tracking mode is on, the cursor moves 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. tƻƭŀǊ ¢ǊŀŎƪƛƴƎ 

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

other option off. 

 

To enable polar tracking and specify the polar angle increment 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ 5ǊŀŦǘƛƴƎ {ŜǘǘƛƴƎǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

hƴ ǘƘŜ hōƧŜŎǘ {ƴŀǇ ǘƻƻƭōŀǊΣ ŎƭƛŎƪ ǘƘŜ hōƧŜŎǘ {ƴŀǇ {ŜǘǘƛƴƎǎ ōǳǘǘƻƴΦ 

¢ȅǇŜ 5{9¢¢LbD{ ƻƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

2. {ǿƛǘŎƘ ǘƻ ǘƘŜ tƻƭŀǊ ¢ǊŀŎƪƛƴƎ ǘŀōΦ 

3. {ŜƭŜŎǘ ǘƘŜ tƻƭŀǊ ¢ǊŀŎƪƛƴƎ hƴ ŎƘŜŎƪōƻȄΦ 

 

To specify the polar angle increments: 

1. {ŜƭŜŎǘ ŀƴ ŀƴƎƭŜ ŦǊƻƳ ǘƘŜ LƴŎǊŜƳŜƴǘ !ƴƎƭŜ ŘǊƻǇπŘƻǿƴ ƭƛǎǘΦ 

2. aŀǊƪ ǘƘŜ !ŘŘƛǘƛƻƴŀƭ !ƴƎƭŜǎ ŎƘŜŎƪōƻȄ ŀƴŘ ŎƭƛŎƪ bŜǿ ǘƻ ŘŜŦƛƴŜ ŀ ŎǳǎǘƻƳ ŀƴƎƭŜ 

ƛƴŎǊŜƳŜƴǘΦ 

3. /ƭƛŎƪ hYΦ 

TIP To toggle polar tracking on and off at any time, click the Polar Tracking button on the status bar or 

press F10. 

 

To draw objects using polar tracking 

1. ¢ǳǊƴ ƻƴ ǇƻƭŀǊ ǘǊŀŎƪƛƴƎ ŀƴŘ ǎǘŀǊǘ ŀ ŘǊŀǿƛƴƎ ŎƻƳƳŀƴŘΣ ǎǳŎƘ ŀǎ !w/Σ /Lw/[9Σ ƻǊ [Lb9Φ 

¸ƻǳ Ŏŀƴ ŀƭǎƻ ǳǎŜ ǇƻƭŀǊ ǘǊŀŎƪƛƴƎ ǿƛǘƘ ŜŘƛǘƛƴƎ ŎƻƳƳŀƴŘǎΣ ǎǳŎƘ ŀǎ /ht¸ ŀƴŘ ah±9Φ 

2. !ǎ ȅƻǳ ƳƻǾŜ ȅƻǳǊ ŎǳǊǎƻǊ ǘƻ ǎǇŜŎƛŦȅ ǇƻƛƴǘǎΣ ƴƻǘƛŎŜ ǘƘŜ ŘƻǘǘŜŘ ǇƻƭŀǊ ǘǊŀŎƪƛƴƎ ƭƛƴŜ ǘƘŀǘ 

ŀǇǇŜŀǊǎ ŀǘ ǘƘŜ ǘǊŀŎƪƛƴƎ ŀƴƎƭŜǎ ȅƻǳ ǎǇŜŎƛŦƛŜŘΦ tƻƛƴǘǎ ȅƻǳ ǎǇŜŎƛŦȅ ǿƘƛƭŜ ǘƘŜ ƭƛƴŜ ƛǎ 

ŘƛǎǇƭŀȅŜŘ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ ǇƻƭŀǊ ǘǊŀŎƪƛƴƎ ŀƴƎƭŜΦ 

½π¢ǊŀŎƪƛƴƎ 

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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Automatically snap grip in Z axis direction 

{ǇŜŎƛŦȅ tƻƭŀǊ !ƴƎƭŜǎ 

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. You can 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 

dependent on your settings in the Drawing Settings dialog box (UNITS). 

 

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

the polar angle increment set to 30 degrees. 

 

To set polar tracking angles 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ 5ǊŀŦǘƛƴƎ {ŜǘǘƛƴƎǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ 5ǊŀŦǘƛƴƎ {ŜǘǘƛƴƎǎ ŘƛŀƭƻƎ ōƻȄΣ ƻƴ ǘƘŜ tƻƭŀǊ ¢ǊŀŎƪƛƴƎ ǘŀōΣ ǎŜƭŜŎǘ tƻƭŀǊ ¢ǊŀŎƪƛƴƎ 

hƴΦ 

3. CǊƻƳ ǘƘŜ LƴŎǊŜƳŜƴǘ !ƴƎƭŜ ƭƛǎǘΣ ǎŜƭŜŎǘ ǘƘŜ ŘŜǎƛǊŜŘ ŀƴƎƭŜΦ 

4. ¢ƻ ǎŜǘ ŀŘŘƛǘƛƻƴŀƭ ǘǊŀŎƪƛƴƎ ŀƴƎƭŜǎΣ ǎŜƭŜŎǘ !ŘŘƛǘƛƻƴŀƭ !ƴƎƭŜǎΦ ¢ƘŜƴ ŎƭƛŎƪ bŜǿ ŀƴŘ ŜƴǘŜǊ 

ǘƘŜ ŀƴƎƭŜ ǾŀƭǳŜ ƛƴ ǘƘŜ ǘŜȄǘ ōƻȄΦ 

5. ¦ƴŘŜǊ tƻƭŀǊ !ƴƎƭŜ aŜŀǎǳǊŜƳŜƴǘΣ ǎǇŜŎƛŦȅ ǿƘŜǘƘŜǊ ǇƻƭŀǊ ǘǊŀŎƪƛƴƎ ƛƴŎǊŜƳŜƴǘǎ ŀǊŜ 
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ōŀǎŜŘ ƻƴ ǘƘŜ ¦/{ ƻǊ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ƭŀǎǘ ƻōƧŜŎǘ ȅƻǳ ŎǊŜŀǘŜŘΦ 

6. /ƘƻƻǎŜ hYΦ 

 

{ǇŜŎƛŦȅ tƻƭŀǊ 5ƛǎǘŀƴŎŜǎ 

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 of 0, 6, 12, 18, 24, and so on. 

 

When you move the cursor, a tooltip displays the nearest PolarSnap increment. Only when polar tracking 

and snap mode are on, you can restrict point entry to polar distance. 

 

To set polar snap distance 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ 5ǊŀŦǘƛƴƎ {ŜǘǘƛƴƎǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ 5ǊŀŦǘƛƴƎ {ŜǘǘƛƴƎǎ ŘƛŀƭƻƎ ōƻȄΣ ƻƴ ǘƘŜ {ƴŀǇ ŀƴŘ DǊƛŘ ǘŀōΣ ǎŜƭŜŎǘ {ƴŀǇπhƴΦ 

3. Lƴ {ƴŀǇ ¢ȅǇŜΣ ǎŜƭŜŎǘ tƻƭŀǊ{ƴŀǇΦ 

4. ¦ƴŘŜǊ tƻƭŀǊ {ǇŀŎƛƴƎΣ ŜƴǘŜǊ ǘƘŜ ǇƻƭŀǊ ŘƛǎǘŀƴŎŜΦ 

5. /ƘƻƻǎŜ ǘƘŜ tƻƭŀǊ ¢ǊŀŎƪƛƴƎ ǘŀō ŀƴŘ ǎŜƭŜŎǘ tƻƭŀǊ ¢ǊŀŎƪƛƴƎ hƴΦ 

6. {ŜƭŜŎǘ ŀƴ ŀƴƎƭŜ ŦǊƻƳ ǘƘŜ LƴŎǊŜƳŜƴǘ !ƴƎƭŜ ƭƛǎǘΦ ¸ƻǳ Ŏŀƴ ǎǇŜŎƛŦȅ ȅƻǳǊ ƻǿƴ ŀƴƎƭŜǎ ōȅ 

ŎƘƻƻǎƛƴƎ !ŘŘƛǘƛƻƴŀƭ !ƴƎƭŜǎ ŀƴŘ ǘƘŜƴ bŜǿΦ 

7. /ƘƻƻǎŜ hYΦ 

 

4.5.2. hōƧŜŎǘ {ƴŀǇ ¢ǊŀŎƪƛƴƎ 

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 point are displayed when the cursor moves over their drawing path. For example, you can 

specify a point 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 locate the endpoint you want for the line you are drawing. 
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By default, the object snap tracking is set to Orthogonal. Alignment paths and tooltips are displayed at 0, 

90, 180, and 270 degrees from acquired object points. However, you can use polar tracking angles instead 

on the Polar Tracking tab in the Drafting Settings dialog box. 

 

You can also use system variable TRACKPATH to control the display of polar and object snap tracking 

alignment paths. 

 

4.5.3. ¢ƛǇǎ ŦƻǊ ¦ǎƛƴƎ hōƧŜŎǘ {ƴŀǇ ¢ǊŀŎƪƛƴƎ 

With AutoTrack is on, you may try the following techniques: 

¶ 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 or midpoint of an object. 

¶ Object snap tracking works in conjunction with temporary tracking points. At a point prompt, 

enter it 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 the cursor back over the +. 

¶ After acquiring a point, you can specify a point at precise distances along alignment paths from 

the acquired point. 

¶ You can use the Automatic and Shift to acquire options set on the Drafting tab of the Options 

dialog box to manage point acquisition. By default, point acquisition is set to Automatic. When 

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

 

4.6. ¦ǎŜ hǊǘƘƻƎƻƴŀƭ [ƻŎƪƛƴƎ όhǊǘƘƻ aƻŘŜύ 

You can restrict cursor movement to the current horizontal and vertical axes so that you 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 from the cursor. When you enable the 

isometric snap and grid, cursor movement is restricted to orthogonal equivalents within the current 

isometric plane. 

 

Ortho mode and polar tracking cannot be on at the same time. Turning on Ortho turns off polar tracking. 

To enable orthogonal drawing 
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4.7. ²ƻǊƪ ǿƛǘƘ [ƛƴŜǘȅǇŜǎ 

ZWCAD provides simple and complex linetypes: 

¶ A simple linetype consists of a repeating pattern of dots, dashes, or blank spaces. 

¶ A complex linetype 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, or a gas line using a complex linetype showing the text "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 program from a linetype library file. 

 

4.7.1. [ƻŀŘ ŀƴŘ ¦ǎŜ [ƛƴŜǘȅǇŜǎ 

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

linetype from a drawing to be reused when needed. 

 

²ƻǊƪ ǿƛǘƘ [ƛƴŜǘȅǇŜǎ 

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 use both linetypes at the same time, 

the results can be unpredictable. 

 

[ƻŀŘ [ƛƴŜǘȅǇŜǎ 

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 you plot. 
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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 or stored in a LIN (linetype definition) file. Both linetype definition files contain 

several complex linetypes. 

 

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. /ƘŀƴƎŜ ǘƘŜ [ƛƴŜǘȅǇŜ ƻŦ ŀƴ hōƧŜŎǘ 

You can change the linetype of an object by changing the linetype of the layer the object is on, reassigning 

the object to another layer, or by specifying a linetype for the object directly. 

{Ŝǘ ǘƘŜ /ǳǊǊŜƴǘ [ƛƴŜǘȅǇŜ 

By default, all objects are created using the current linetype, which is displayed in the Linetype Control 

on the Properties toolbar. To modify this current linetype, you can 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 linetype assigned to the current layer. 

If the current linetype is BYBLOCK, objects are created using CONTINOUS linetype until they are 

grouped into a block. When you insert the block, it acquires the current linetype setting. 

 

If you do not want to use the linetype assigned to the layer, you can specify a different linetype explicitly. 

ZWCAD does not 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. 

 

/ƘŀƴƎŜ ǘƘŜ [ƛƴŜǘȅǇŜ ƻŦ ŀƴ hōƧŜŎǘ 

To change the linetype of an object, you can use following methods: 

¶ If the linetype of an object is set to BYLARE, and the object is assigned to another layer, it 

acquired its linetype from the new layer. 

¶ If the linetype of an object is set to BYLAYER when you change the linetype assigned to a layer, 

the objects on that layer which are assigned the BYLAYER linetype are updated automatically. 

¶ Specify a linetype for an object to override the linetype of the 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. 

¶ 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. /ƻƴǘǊƻƭ [ƛƴŜǘȅǇŜ {ŎŀƭŜ 

You can set global or individual scales for objects to control the display of linetypes. 

 

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 of the 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, the linetype is displayed as continuous shown in the following illustration: 

 

 

For polylines, you can use system variable PLINEGEN to control whether a linetype pattern is centered 

on each segment or is continuous across vertices throughout the entire length of the 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 Factor value is stored in the system variable LTSCALE, which changes the linetype scale globally 

for new and existing objects. The Current Object Scale is stored in the system variable CELTSCALE, 

which specifies the linetype scale for new objects. You can get the displayed linetype scale by multiplying 

the CELTSCALE value with the LTSCALE value. The linetype scales in the drawing can be changed 

easily either individually or globally. 

 

In a layout, you can use system variable PSLTSCALE to adjust the linetype scale in different viewports. 
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NOTE Setting the linetype scale too large or too small may result in a line pattern looking like a solid 

line, depending on what the scale view is or at what scale the drawing is 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 linetype scale 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ƛƴŜǘȅǇŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ {Ƙƻǿ 5Ŝǘŀƛƭǎ ōǳǘǘƻƴΦ 

3. Lƴ ǘƘŜ /ǳǊǊŜƴǘ hōƧŜŎǘ {ŎŀƭŜ ŦƛŜƭŘΣ ǘȅǇŜ ǘƘŜ ƭƛƴŜǘȅǇŜ ǎŎŀƭŜ ǘƘŀǘ ȅƻǳ ǿŀƴǘ ǘƻ ƳŀƪŜ 

ŎǳǊǊŜƴǘΦ 

4. /ƭƛŎƪ hYΦ 

 

To change the global linetype scale 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ƛƴŜǘȅǇŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ {Ƙƻǿ 5Ŝǘŀƛƭǎ ōǳǘǘƻƴΦ 

3. Lƴ ǘƘŜ Dƭƻōŀƭ {ŎŀƭŜ CŀŎǘƻǊ ŦƛŜƭŘΣ ǘȅǇŜ ǘƘŜ Ǝƭƻōŀƭ ƭƛƴŜǘȅǇŜ ǎŎŀƭŜ ǘƘŀǘ ȅƻǳ ǿŀƴǘ ǘƻ 

ŎƘŀƴƎŜΦ 

4. /ƭƛŎƪ hYΦ 

 

4.8. ²ƻǊƪ ǿƛǘƘ [ŀȅŜǊǎ 

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

information.  

4.8.1. hǾŜǊǾƛŜǿ ƻŦ [ŀȅŜǊǎ 

Layers in ZWCAD are like the transparent overlays you use in manual drafting. You use layers to 

organize different types of drawing information. In ZWCAD, each object in a drawing exists on a layer. 

When you draw an object, it is created on the current layer. 
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You can control the visibility of layers in individual viewports. When you turn a layer off, objects drawn 

on that layer are no longer visible, and they do not print. 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 on invisible layers can also 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 not print, and do 

not regenerate. When you freeze a layer, its objects do not affect the display 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 lock or unlock layers. The objects on a locked layer are still visible and will print, but you cannot 

edit them. Locking a layer prevents you from accidentally 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 color, 

linetype, and lineweight associated with that layer unless you override these settings.  

 

4.8.2. /ǊŜŀǘŜ ŀƴŘ bŀƳŜ [ŀȅŜǊǎ 

You can create an unlimited number of layers in every drawing and use those layers for organizing 

information. When you create a new layer, it is initially assigned the color white (or black, depending on 

your system settings) and the linetype CONTINUOUS. By default, a new layer is 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 have alphanumeric names up to 255 characters long. 

 

In many cases, the layer names you choose are dictated by corporate, industry, or client standards. 

 

The Layer Properties Manager sorts layers alphabetically by name. 

 

To create a new layer 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ bŜǿ [ŀȅŜǊ ōǳǘǘƻƴΦ 

3. ¢ȅǇŜ ŀ ƴŀƳŜ ŦƻǊ ǘƘŜ ƴŜǿ ƭŀȅŜǊΦ 

4. /ƭƛŎƪ hYΦ 

To change a layer name in the current drawing 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ [ŀȅŜǊ tǊƻǇŜǊǘƛŜǎ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ƭŀȅŜǊ ȅƻǳ ǿŀƴǘ ǘƻ 

ŎƘŀƴƎŜΦ 

3. ¢ȅǇŜ ŀ ƴŜǿ ƴŀƳŜ ŀƴŘ ŎƭƛŎƪ hYΦ 

 

NOTE You cannot rename the 0 layer. 

 

{ŜǘǘƛƴƎ ǘƘŜ ŎǳǊǊŜƴǘ ƭŀȅŜǊ 

When you start a drawing, objects are created in the current layer. By default, the layer 0 is set to the 

current layer, but you can also create a new one and make it current. Either frozen or xref-dependent 

layer cannot be set to the current layer. Any subsequent objects you create are associated with the current 

layer and use its color and linetype. 

 

To make a layer current 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ [ŀȅŜǊ tǊƻǇŜǊǘƛŜǎ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ŀ ƭŀȅŜǊ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ {Ŝǘ 

/ǳǊǊŜƴǘ ōǳǘǘƻƴ ǘƻ ƳŀƪŜ ǘƘŜ ƭŀȅŜǊ ŎǳǊǊŜƴǘΦ 

3. /ƭƛŎƪǎ hYΦ 

 

wŜƳƻǾŜ [ŀȅŜǊǎ 

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

 

4.8.3. /ƘŀƴƎŜ [ŀȅŜǊ {ŜǘǘƛƴƎǎ ŀƴŘ [ŀȅŜǊ tǊƻǇŜǊǘƛŜǎ 

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 from one layer to 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. 

/ƻƴǘǊƻƭƭƛƴƎ ƭŀȅŜǊ Ǿƛǎƛōƛƭƛǘȅ 

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 off unnecessary information, such as construction lines or notes. 

By changing layer visibility, you can put the same 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 

electrical engineering drawings and the plumbing drawings from the 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 

back on, the objects on that layer are redisplayed. 

To turn layers on or off 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ ƛŎƻƴ ǳƴŘŜǊ ϦhƴϦ ǘŀō ƛƴ ǘƘŜ ƭŀȅŜǊ ƭƛǎǘΦ 

3. /ƭƛŎƪ hYΦ 

CǊŜŜȊŜ ƻǊ ǘƘŀǿ ƭŀȅŜǊǎ 

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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longer visible. 

To freeze or thaw layers 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ ƛŎƻƴ ǳƴŘŜǊ ϦCǊŜŜȊŜϦ ǘŀō ƛƴ ǘƘŜ ƭŀȅŜǊ ƭƛǎǘΦ 

3. /ƭƛŎƪ hYΦ 

[ƻŎƪƛƴƎ ŀƴŘ ǳƴƭƻŎƪƛƴƎ ƭŀȅŜǊǎ 

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 remain 

visible, but you cannot edit them. If you lock the current layer, you can still add new objects to it. You 

can also change the linetype and color associated with a locked layer. 

 

Unlocking a layer restores full editing capabilities. 

 

To lock or unlock layers 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ ƛŎƻƴ ǳƴŘŜǊ Ϧ[ƻŎƪϦ ǘŀō ƛƴ ǘƘŜ ƭŀȅŜǊ ƭƛǎǘΦ 

3. /ƭƛŎƪ hYΦ 

/ƻƴǘǊƻƭƭƛƴƎ ƭŀȅŜǊ ǇǊƛƴǘƛƴƎ 

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

 

By controlling layer printing, you can turn off unnecessary information during printing. 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 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 put the same drawing to multiple uses. 

 

When you turn off printing for a layer, objects drawn on that layer are still visible, but they do not print. 

If you turn off a layer's visibility, objects drawn on that layer 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. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 
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2. /ƭƛŎƪ ǘƘŜ ƛŎƻƴ ǳƴŘŜǊ ϦtƭƻǘϦ ǘŀō ƛƴ ǘƘŜ ƭŀȅŜǊ ƭƛǎǘΦ 

3. /ƭƛŎƪ hYΦ 

{ŜǘǘƛƴƎ ǘƘŜ ƭŀȅŜǊ ŎƻƭƻǊ 

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 

inserted. 

To change the layer color 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ ƛŎƻƴ ǳƴŘŜǊ Ϧ/ƻƭƻǊϦ ǘŀō ƛƴ ǘƘŜ ƭŀȅŜǊ ƭƛǎǘ ǘƻ ƻǇŜƴ {ŜƭŜŎǘ /ƻƭƻǊ ŘƛŀƭƻƎ ōƻȄΣ 

ŦǊƻƳ ǿƘƛŎƘΣ ȅƻǳ Ŏŀƴ ǎǇŜŎƛŦȅ ǘƘŜ ŘŜǎƛǊŜŘ ŎƻƭƻǊΦ 

3. Lƴ ǘƘŜ {ŜƭŜŎǘ /ƻƭƻǊ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ŀ ŎƻƭƻǊ ŦǊƻƳ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōǎΥ 

4. LƴŘŜȄ /ƻƭƻǊ τ /ƭƛŎƪ .¸.[h/YΣ .¸[!¸9wΣ ƻǊ ƻƴŜ ƻŦ ǘƘŜ нрр ƛƴŘŜȄ ŎƻƭƻǊǎΦ ƻ̧ǳ Ŏŀƴ ŀƭǎƻ 

ǘȅǇŜ ǘƘŜ ŎƻƭƻǊ ƴǳƳōŜǊ ƛƴ ǘƘŜ /ƻƭƻǊ ōƻȄΦ 

5. ¢ǊǳŜ /ƻƭƻǊ τ /ƭƛŎƪ ŀ ōŀǎƛŎ ŎƻƭƻǊ ƛƴ ǘƘŜ ƭŜŦǘ ŎƻƭƻǊ ǇŀƴŜƭΣ ŀƴŘ ǘƘŜƴ ƳƻǾŜ ǘƘŜ ǎƭƛŘŜǊ ǘƻ 

ǘƘŜ ǊƛƎƘǘ ǘƻ ǎǇŜŎƛŦȅ ŀ ŎƻƭƻǊΦ ¢ƘŜǊŜ ŀǊŜ ƳƻǊŜ ǘƘŀƴ мс Ƴƛƭƭƛƻƴ ǘǊǳŜ ŎƻƭƻǊǎ ŦǊƻƳ ǿƘƛŎƘ 

ȅƻǳ Ŏŀƴ ŎƘƻƻǎŜΦ 

6. /ƻƭƻǊ .ƻƻƪǎ τ {ŜƭŜŎǘ ŀ ŎƻƭƻǊ ōƻƻƪ ŦǊƻƳ ǘƘŜ /ƻƭƻǊ .ƻƻƪ ǇǳƭƭπŘƻǿƴ ƭƛǎǘΣ ŀƴŘ ǘƘŜƴ 

ŎƭƛŎƪ ŀ ŘŜǎƛǊŜŘ ŎƻƭƻǊ ŦǊƻƳ ǘƘŜ ƻǇǘƛƻƴǎ ŘƛǎǇƭŀȅŜŘΦ 

7. /ƭƛŎƪ hYΦ 

 

NOTE You can also assign a specific color to an object, which overrides the layer's color setting. When 

you create a new object, use the Format > Color menu option to change the current color. For an existing 

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

{ŜǘǘƛƴƎ ŀ ƭŀȅŜǊϥǎ ƭƛƴŜǘȅǇŜ 

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

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

 

It's a good idea to assign the BYLAYER linetype to any objects that you draw on that layer. 

 

ZWCAD uses the BYLAYER linetype as the default linetype setting for Object Creation. 

 

NOTE Only those linetypes already set in the drawing can be assigned to layers. 

To change the linetype assigned to one or more layers 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ [ƛƴŜǘȅǇŜ ƴŀƳŜ ƛƴ ǘƘŜ ƭŀȅŜǊ ƭƛǎǘ ǘƻ ƻǇŜƴ {ŜƭŜŎǘ [ƛƴŜǘȅǇŜ ŘƛŀƭƻƎ ōƻȄΣ ŦǊƻƳ 
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ǿƘƛŎƘΣ ȅƻǳ Ŏŀƴ ǎǇŜŎƛŦȅ ǘƘŜ ŘŜǎƛǊŜŘ ƭƛƴŜǘȅǇŜΦ 

3. /ƭƛŎƪ hYΦ 

 

NOTE You can also assign a specific linetype to 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 that pops up. 

 

{ŜǘǘƛƴƎ ŀ ƭŀȅŜǊϥǎ ƭƛƴŜǿŜƛƎƘǘ 

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

and when printed. 

 

All new layers are assigned the DEFAULT lineweight, which is .25 millimeters or .01 inches. 

 

If you want a different lineweight assigned to a layer, you can easily change it using Layer Properties 

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 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ [ƛƴŜǿŜƛƎƘǘ ƴŀƳŜ ƛƴ ǘƘŜ ƭŀȅŜǊ ƭƛǎǘ ǘƻ ƻǇŜƴ [ƛƴŜǿŜƛƎƘǘ ŘƛŀƭƻƎ ōƻȄΣ ŦǊƻƳ 

ǿƘƛŎƘΣ ȅƻǳ Ŏŀƴ ǎǇŜŎƛŦȅ ǘƘŜ ŘŜǎƛǊŜŘ ƭƛƴŜǿŜƛƎƘǘΦ 

3. /ƭƛŎƪ hYΦ 

 

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 current 

lineweight. For an existing object, double-click this object and then modify the object's lineweight on 

the Properties palette that pops up. 

{ŜǘǘƛƴƎ ŀ ƭŀȅŜǊϥǎ ǇǊƛƴǘ ǎǘȅƭŜ 

If your drawing uses named print style tables, you can specify a print style for each layer. 

 

Named print style tables contain print styles that you set up to control what objects look 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 print style for a layer. These 

types of print style tables automatically determine printing requirements by the color 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 assign a print style using Layer Properties Manager. Changing the print style assigned 

to a layer changes the print style of all objects drawn on that layer with the BYLAYER print style. 

 

When you create new objects, it's a good idea to assign the BYLAYER print style to any objects that you 

draw on that layer, unless you want to override the layer print style. ZWCAD uses the BYLAYER print 

style as the default print style setting when you create objects. 

 

To change the print style assigned to one or more layers (only in a drawing that uses 

named print style tables) 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ŀȅŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ ƴŀƳŜ ƻŦ tƭƻǘ {ǘȅƭŜ ƛƴ ǘƘŜ ƭŀȅŜǊ ƭƛǎǘ ǘƻ ƻǇŜƴ {ŜƭŜŎǘ tƭƻǘ {ǘȅƭŜ ŘƛŀƭƻƎ ōƻȄΣ 

ŦǊƻƳ ǿƘƛŎƘΣ ȅƻǳ Ŏŀƴ ǎǇŜŎƛŦȅ ǘƘŜ ŘŜǎƛǊŜŘ Ǉƭƻǘ ǎǘȅƭŜΦ 

3. /ƭƛŎƪ hYΦ 

 

4.8.4. CƛƭǘŜǊ ŀƴŘ {ƻǊǘ ǘƘŜ [ƛǎǘ ƻŦ [ŀȅŜǊǎ 

Limits the display of layer name listed in the Layer Properties Manager and sorts them by name or by 

properties, such as color and visibility. 

 

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

 

The following properties can be included in the filter definition: 

¶ Whether layers are set to be plotted 

¶ Layer names, colors, linetypes, lineweights, and plot styles 

¶ Whether layers are locked or unlocked 

¶ Whether layers are turned on or off 

¶ Whether layers 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 use invert filter to display layer names that do not be included filter definition. For example, 
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if all the site plan information of a drawing is contained in multiple layers, which include the word lite 

as part of the layer name, 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 

from the site plan information. 

 

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

default filters are shown as follows: 

¶ Show all layers. 

¶ Show all used layers. 

¶ Show all 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. 

{ƻǊǘ [ŀȅŜǊǎ 

From the Layer Properties Manager, you can click the column heading to sort layers by their properties 

in that column. The properties include layer name, visibility, color, lineweight, plotted style and linetype. 

And layer names can be sorted in descending or ascending alphabetical/numerical order. 

 

4.8.5. {ŀǾŜ ŀƴŘ wŜǎǘƻǊŜ [ŀȅŜǊ {ŜǘǘƛƴƎǎ 

You can save the current layer settings in a drawing and restore them later. 

{ŀǾŜ [ŀȅŜǊ {ŜǘǘƛƴƎǎ 

Layer settings include: 

¶ Layer states, such as on, frozen, locked, plot and freeze automatically in a new viewport. 

¶ Layer properties, such as color, linetype, lineweight and plot style. 

 

You can save layer settings alternatively. For example, you can choose to save only Frozen/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 each layer is frozen or thawed. 

 

You can export named layer states to a LAS file for use in other drawings using the Layer States Manager. 

The layer states of xref cannot be exported. 

wŜǎǘƻǊŜ [ŀȅŜǊ {ŜǘǘƛƴƎǎ 

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 from the drawing or LAS files, only saved settings can be restored and the 

unspecific layer settings remain the original settings. 

4.9. ²ƻǊƪ ǿƛǘƘ /ƻƭƻǊǎ 

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 current color specified for the drawing. 

 

Layers can also control the color of entities. When you open a new drawing, entities are created in the 

color BYLAYER, which adopts the color of the current layer. Initially, layer 0 is both the only layer and 

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

 

For entities and layers in ZWCAD, there are three different types of colors: 

¶ Index colors 

¶ True colors 

¶ 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, you specify a color either by name or by number. 

 

All objects are created with the current color, which is displayed in the Color Control on the Properties 

toolbar. With the Color Control or the Select Color dialog box, you can also set the current color. 

 

Objects are created with the color assigned to the current layer. If the current color is set to BYLAYER. 

If the current color is not expected to be the color assigned to the current layer, you can specify another 

color instead. 

 

If the current color is set to BYBLOCK, objects are created using color 7 (white or black) until these 

objects are grouped into a block. Once the block is inserted into a drawing, it uses current color settings 

instead. 

4.9.1. ¦ǎŜ LƴŘŜȄ /ƻƭƻǊǎ 

There are 255 standard index colors and two additional color properties that are often referred to as colors 

(BYLAYER and BYBLOCK). You can use seven of the 255 standard index colors by name: red, yellow, 

green, cyan, blue, magenta, and white. (Numbers eight and nine are not named.) Each index color has 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 color number 256, and BYBLOCK is color number 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. 
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To select an index color 

1. /ƭƛŎƪ {ŜƭŜŎǘ /ƻƭƻǊ ƛƴ ǘƘŜ ŘŜǎƛǊŜŘ ŘƛŀƭƻƎ ōƻȄΣ ǎǳŎƘ ŀǎ [ŀȅŜǊǎΣ tǊƻǇŜǊǘƛŜǎΣ ƻǊ aǳƭǘƛƭƛƴŜ 

¢ŜȄǘΦ ¢ƘŜ {ŜƭŜŎǘ /ƻƭƻǊ ŘƛŀƭƻƎ ōƻȄ ƻǇŜƴǎΦ 

2. /ƭƛŎƪ ǘƘŜ LƴŘŜȄ /ƻƭƻǊ ǘŀōΦ 

3. /ƭƛŎƪ ǘƘŜ ŎƻƭƻǊ ƻŦ ȅƻǳǊ ŎƘƻƛŎŜΣ ƻǊ ǘȅǇŜ ǘƘŜ ŎƻƭƻǊ ƴǳƳōŜǊ ƛƴ ǘƘŜ /ƻƭƻǊ ōƻȄΦ 

4. /ƭƛŎƪ hYΦ 

4.9.2. ¦ǎŜ ¢ǊǳŜ /ƻƭƻǊǎ 

There are more than 16 million true colors from which you can choose. True colors are defined using 24-

bit color. 

 

Even with so many colors available, you can quickly choose a color from the display of basic colors or 

by clicking the color palette. Alternatively, if you know the values used to define the desired color, you 

can enter the Hue, Saturation, and Luminance (HSL) values, or you can enter the Red, Green, Blue (RGB) 

values. 

To select a true color 

1. /ƭƛŎƪ {ŜƭŜŎǘ /ƻƭƻǊ ƛƴ ǘƘŜ ŘŜǎƛǊŜŘ ŘƛŀƭƻƎ ōƻȄΣ ǎǳŎƘ ŀǎ [ŀȅŜǊǎΣ tǊƻǇŜǊǘƛŜǎΣ ƻǊ aǳƭǘƛƭƛƴŜ 

¢ŜȄǘΦ ¢ƘŜ {ŜƭŜŎǘ /ƻƭƻǊ ŘƛŀƭƻƎ ōƻȄ ƻǇŜƴǎΦ 

2. /ƭƛŎƪ ǘƘŜ ¢ǊǳŜ /ƻƭƻǊ ǘŀōΦ 

3. {ŜƭŜŎǘ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘǿƻ ŎƻƭƻǊ ƳƻŘŜƭǎΥ 

4. I{[ ŎƻƭƻǊ ƳƻŘŜƭ 

5. wD. ŎƻƭƻǊ ƳƻŘŜƭ 

6. {ǇŜŎƛŦȅ ǘƘŜ ŘŜǎƛǊŜŘ ŎƻƭƻǊΦ 

7. /ƭƛŎƪ hYΦ 

 

4.9.3. ¦ǎŜ /ƻƭƻǊ .ƻƻƪǎ 

ZWCAD uses color books to store collections of colors. For example, you can store a unique color 

scheme for a client in a color book and then use colors only from that color book for the client's drawings. 

You may have a color book given to you by a client, developed by a third party, or you can create your 

own. Each color book has a .acb extension and is saved in Extensible Markup Language (XML) format. 

By default, color books are stored in the ...Support\color folder under ZWCAD installation directory. 

To create a color book 
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1. {ǘŀǊǘ ŀƴ ·a[ ŜŘƛǘƻǊ ǇǊƻƎǊŀƳΦ 

2. /ǊŜŀǘŜ ŀ ƴŜǿ ·a[ ŦƛƭŜ ǳǎƛƴƎ ǘƘŜ ŦƻǊƳŀǘ ōŜƭƻǿ ŀǎ ŀ ƎǳƛŘŜΦ 

<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. {ŀǾŜ ǘƘŜ ŎƻƭƻǊ ōƻƻƪ ƛƴ ·a[ ŦƻǊƳŀǘ ŀƴŘ ǿƛǘƘ ŀ ΦŀŎō ŜȄǘŜƴǎƛƻƴΦ 

 

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

</colorEntry> tags. 

 

To load a color book 

1. {ŀǾŜ ǘƘŜ ŎƻƭƻǊ ōƻƻƪ ƛƴ ǘƘŜ ŦƻƭŘŜǊ ǿƘŜǊŜ ½²/!5 ǎŜŀǊŎƘŜǎ ŦƻǊ ŎƻƭƻǊ ōƻƻƪǎΦ .ȅ ŘŜŦŀǳƭǘΣ 

ǘƘƛǎ ƛǎ ǘƘŜ ǎŀƳŜ ŦƻƭŘŜǊ ǿƘŜǊŜ ȅƻǳ ƛƴǎǘŀƭƭŜŘ ½²/!5Φ 

2. ¢ƻ ǎŜƭŜŎǘ ŀ ŎƻƭƻǊ ōƻƻƪ ŎƻƭƻǊ 

3. /ƭƛŎƪ {ŜƭŜŎǘ /ƻƭƻǊ ƛƴ ǘƘŜ ŘŜǎƛǊŜŘ ŘƛŀƭƻƎ ōƻȄΣ ǎǳŎƘ ŀǎ [ŀȅŜǊǎΣ tǊƻǇŜǊǘƛŜǎΣ ƻǊ aǳƭǘƛƭƛƴŜ 

¢ŜȄǘΦ ¢ƘŜ {ŜƭŜŎǘ /ƻƭƻǊ ŘƛŀƭƻƎ ōƻȄ ƻǇŜƴǎΦ 

4. /ƭƛŎƪ ǘƘŜ /ƻƭƻǊ .ƻƻƪǎ ǘŀōΦ 

5. {ŜƭŜŎǘ ŀ ŎƻƭƻǊ ōƻƻƪ ŦǊƻƳ ǘƘŜ ƭƛǎǘΦ 

6. /ƭƛŎƪ ǘƘŜ ŘŜǎƛǊŜŘ ŎƻƭƻǊΦ 

7. /ƭƛŎƪ hYΦ 
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4.10. /ƻƴǘǊƻƭ [ƛƴŜǿŜƛƎƘǘǎ 

You can further differentiate objects in your drawing by controlling their lineweights both in the drawing 

display and in plotting. 

4.10.1. hǾŜǊǾƛŜǿ ƻŦ [ƛƴŜǿŜƛƎƘǘǎ 

Lineweights help differentiates the purpose of one 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 (or you can use inches). 

 

When you create an entity, it is created using the current lineweight. By default, the current lineweight 

for a new entity is BYLAYER. This means that the entity lineweight is determined by the current layer. 

When you assign BYLAYER, changing a layer's lineweight changes the lineweight of all the entities 

assigned that layer (if they 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 (or the DEFAULT lineweight), 

and changing the layer lineweight has no effect on them. 

 

As a third option, you can use the lineweight BYBLOCK property, in which case new entities are drawn 

using the DEFAULT lineweight until you group them into a block. 

 

The entities then inherit the block's lineweight setting when you insert the block into a drawing. 

 

If you choose a lineweight that is less than .025 millimeter, it displays as one pixel when you create your 

drawing. When you print your 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. 5ƛǎǇƭŀȅ [ƛƴŜǿŜƛƎƘǘǎ 

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. 

5ƛǎǇƭŀȅ [ƛƴŜǿŜƛƎƘǘǎ ƛƴ aƻŘŜƭ {ǇŀŎŜ 

In model space, 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 model space, 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 

you use LWEIGHT command to open Lineweight Settings dialog box and 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 one pixels increase regeneration time. Turning off the display 

of lineweight optimizes the performance of the program. 

 

In model space, press LWT button on the status toolbar to turn the lineweight display on and off. 

5ƛǎǇƭŀȅ [ƛƴŜǿŜƛƎƘǘǎ ƛƴ [ŀȅƻǳǘǎ 

In paper space (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 LWT button on the status toolbar to turn the lineweight display on and off. This 

change does not affect the lineweight plotting. 

 

4.10.3. /ƘŀƴƎŜ ǘƘŜ [ƛƴŜǿŜƛƎƘǘ ƻŦ ŀƴ hōƧŜŎǘ 

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

the lineweight of the layer the object is on, or by specifying a lineweight for the object explicitly. 

 

{Ŝǘ ǘƘŜ /ǳǊǊŜƴǘ [ƛƴŜǿŜƛƎƘǘ 

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

Lineweight control on the Properties toolbar, or in the Lineweight Settings dialog box. 

 

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

assigned to the current layer. 

 

If the current lineweight is set to BYBLOCK, objects are created using the default lineweight, until the 

objects are grouped into a block. When the block is inserted into a drawing, it acquires the current 

lineweight setting. 
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To specify a lineweight for the current layer that is different from the current lineweight, open the Layer 

Properties Manager and give a specific value. 

 

By default, the lineweight of an object is set to BYLAER, and the lineweight of a layer is set to DEFAULT. 

Lineweight that is assigned to objects is displayed as a solid fill drawn in the object's assigned color. 

To set the current lineweight 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ƛƴŜǿŜƛƎƘǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. CǊƻƳ ǘƘŜ [ƛƴŜǿŜƛƎƘǘ ƭƛǎǘΣ ŎƘƻƻǎŜ ǘƘŜ ƭƛƴŜǿŜƛƎƘǘ ǘƘŀǘ ȅƻǳ ǿŀƴǘ ǘƻ ƳŀƪŜ ŎǳǊǊŜƴǘΦ 

3. /ƭƛŎƪ hYΦ 

 

TIP On the status bar, click the LWT button to toggle the display of lineweights on and off. 

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

 

/ƘŀƴƎŜ ǘƘŜ [ƛƴŜǿŜƛƎƘǘ ƻŦ ŀƴ hōƧŜŎǘ 

There are three choices for changing the lineweight of an object: 

¶ If the lineweight of an object is set to BYLAYER, and you reassign the object to a different 

layer, the object acquires its lineweight from the new layer. 

¶ If the lineweight of an object is set to BYLAYER, you can change the lineweight of the layer 

the object is on, and all objects assigned to BYLAYER on that layer are updated automatically. 

¶ 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 of an object, change an existing object's 

lineweight from BYLAYER to a specific lineweight. 

 

In order to create subsequent objects using a new lineweight, you have to change the lineweight setting 

on the Properties toolbar from BYLAER to the specific one.  

 

4.11. /ƻƴǘǊƻƭ ǘƘŜ 5ƛǎǇƭŀȅ ƻŦ hǾŜǊƭŀǇǇŜŘ 

hōƧŜŎǘǎ 

Control how overlapping objects and some other objects are displayed and plotted. 

4.11.1. tƻƭȅƭƛƴŜǎΣ IŀǘŎƘŜǎΣ DǊŀŘƛŜƴǘ CƛƭƭǎΣ [ƛƴŜǿŜƛƎƘǘǎΣ ŀƴŘ ¢ŜȄǘ 

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 test plots. 

¢ǳǊƴƛƴƎ Cƛƭƭ ƻƴ ŀƴŘ ƻŦŦ 

You can reduce the time it takes to display or print a drawing by turning off the display of solid 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 or off 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ hǇǘƛƻƴǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ 5ƛǎǇƭŀȅ ǘŀōΦ 

3. ¦ƴŘŜǊ 5ƛǎǇƭŀȅ tŜǊŦƻǊƳŀƴŎŜΣ ǎŜƭŜŎǘ ƻǊ ŎƭŜŀǊ ǘƘŜ !ǇǇƭȅ {ƻƭƛŘ Cƛƭƭ ŎƘŜŎƪōƻȄΦ 

4. /ƘƻƻǎŜ ±ƛŜǿ Ҕ wŜŘǊŀǿ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

 

 

¦ǎŜ vǳƛŎƪ ¢ŜȄǘ 

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

displayed or plotted when you turn on Quick Text mode. 

 

Text entities require a considerable amount of time to display and print. You can reduce the time it takes 

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

print of a drawing, you may want to turn Quick Text on to speed up printing. When Quick Text is enabled, 

text entities are replaced by rectangular boxes that indicate the outline of the area occupied by the text. 
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When you turn Quick Text on or off, you must regenerate the drawing before the change is displayed. 

To turn Quick Text on and off 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ hǇǘƛƻƴǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ ǘƘŜ 5ƛǎǇƭŀȅ ǘŀōΦ 

3. ¦ƴŘŜǊ 5ƛǎǇƭŀȅ tŜǊŦƻǊƳŀƴŎŜΣ ǎŜƭŜŎǘ ƻǊ ŎƭŜŀǊ ǘƘŜ {Ƙƻǿ ¢ŜȄǘ .ƻǳƴŘŀǊȅ CǊŀƳŜ hƴƭȅ 

ŎƘŜŎƪ ōƻȄΦ 

4. /ƭƛŎƪ hYΦ 

To regenerate your drawing, do one of the following: 

1. /ƘƻƻǎŜ ±ƛŜǿ Ҕ wŜƎŜƴ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. ¢ȅǇŜ w9D9b ƻƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

/ƻƴǘǊƻƭƭƛƴƎ ǘƘŜ ŘƛǎǇƭŀȅ ƻŦ ƭƛƴŜǿŜƛƎƘǘǎ 

You can reduce the time it takes to display a drawing by turning off the display of lineweights. 

 

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, 

a scale factor of 0.5 would display a .80 millimeter lineweight as .40 millimeter; a scale factor of 2 would 

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

lineweights that display in a drawing. Adjusting the lineweight display scale affects how the lineweights 

appear on your screen, not how they appear when printed. 

 

NOTE Setting the lineweight scale too high may result in slower system performance. 

 

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

To control the display of lineweights 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ [ƛƴŜǿŜƛƎƘǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ¦ƴƛǘǎ ŦƻǊ [ƛǎǘƛƴƎΣ ŎƘƻƻǎŜ aƛƭƭƛƳŜǘŜǊǎ ƻǊ LƴŎƘŜǎΦ 

3. Lƴ 5ŜŦŀǳƭǘΣ ǎŜƭŜŎǘ ǘƘŜ ƭƛƴŜǿŜƛƎƘǘ ŀǎǎƛƎƴŜŘ ǘƻ ƭŀȅŜǊǎ ŀƴŘ ŜƴǘƛǘƛŜǎ ǘƘŀǘ ǳǎŜ ǘƘŜ 5ŜŦŀǳƭǘ 

ƭƛƴŜǿŜƛƎƘǘΦ 

4. Lƴ !ŘƧǳǎǘ 5ƛǎǇƭŀȅ {ŎŀƭŜΣ ƳƻǾŜ ǘƘŜ ǎƭƛŘŜǊ ǘƻ ǘƘŜ ǎŎŀƭŜ ȅƻǳ ǿŀƴǘΦ .ȅ ŘŜŦŀǳƭǘΣ ǘƘŜ ǎƭƛŘŜǊ 

ōŜƎƛƴǎ ŀǘ мΦллΦ 

5. /ƭƛŎƪ hYΦ 

 

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

off. 
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¦ǇŘŀǘŜ ǘƘŜ 5ƛǎǇƭŀȅ 

New objects automatically apply the current settings to displays of solid fill and text. Except for 

lineweights, you must use the REGEN command to update the display of existing objects. 

4.11.2. /ƻƴǘǊƻƭ Iƻǿ hǾŜǊƭŀǇǇƛƴƎ hōƧŜŎǘǎ !ǊŜ 5ƛǎǇƭŀȅŜŘ 

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. 9ȄǘǊŀŎǘ ŀƴŘ /ŀƭŎǳƭŀǘŜ DŜƻƳŜǘǊƛŎ 

LƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ hōƧŜŎǘǎ 

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. /ŀƭŎǳƭŀǘŜ !ǊŜŀǎ 

You can calculate the area and perimeter of a polygon based on a series of points you specify or enclose 

with a circle or closed polyline. You can also determine the area of several combined objects and add or 

subtract the area of one or more objects from a total combined area. 

/ŀƭŎǳƭŀǘƛƴƎ ŀǊŜŀǎ ŘŜŦƛƴŜŘ ōȅ Ǉƻƛƴǘǎ 

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. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ LƴǉǳƛǊȅ Ҕ !ǊŜŀ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ ǇƻƛƴǘΦ 

4. /ƻƴǘƛƴǳŜ ǎǇŜŎƛŦȅƛƴƎ Ǉƻƛƴǘǎ ƛƴ ǎŜǉǳŜƴŎŜ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ǇŜǊƛƳŜǘŜǊ ƻŦ ǘƘŜ ŀǊŜŀ ȅƻǳ 

ǿŀƴǘ ǘƻ ƳŜŀǎǳǊŜΦ  

5. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜƭŜŎǘƛƻƴΣ ǇǊŜǎǎ 9ƴǘŜǊΦ  

6. ¢ƘŜ ŀǊŜŀ ŀƴŘ ǇŜǊƛƳŜǘŜǊ ƻŦ ǘƘŜ ǊŜƎƛƻƴ ȅƻǳ ŘŜŦƛƴŜŘ ŀǊŜ ŘƛǎǇƭŀȅŜŘΦ 
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{ŜƭŜŎǘ ǘƘŜ Ǉƻƛƴǘǎ ό!Σ .Σ /ύ ǘƘŀǘ ŦƻǊƳ ŀ ǇƻƭȅƎƻƴΦ ¢ƘŜ ŀǊŜŀ ŀƴŘ ǇŜǊƛƳŜǘŜǊ ƻŦ ǘƘŜ ǊŜƎƛƻƴ ŀǊŜ ǘƘŜƴ ŎŀƭŎǳƭŀǘŜŘΦ 

 

/ŀƭŎǳƭŀǘƛƴƎ ŀǊŜŀǎ ƻŦ ŎƭƻǎŜŘ ƻōƧŜŎǘǎ 

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

or the perimeter of the object, depending on the type of object you select. 

To calculate the area of a closed object 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ LƴǉǳƛǊȅ Ҕ !ǊŜŀ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ƻ όƻōƧŜŎǘύΦ 

3. {ŜƭŜŎǘ ǘƘŜ ŎƭƻǎŜŘ ƻōƧŜŎǘΦ 

 

/ŀƭŎǳƭŀǘƛƴƎ ŎƻƳōƛƴŜŘ ŀǊŜŀǎ 

You can find the total area of several combined regions by specifying points or by selecting objects. You 

can also subtract the areas of objects or polygons from a running total. 

To add areas to calculate a combined area 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ LƴǉǳƛǊȅ Ҕ !ǊŜŀ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀ όŀŘŘύΦ 

3. ¦ǎƛƴƎ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŜǘƘƻŘǎΣ ƛŘŜƴǘƛŦȅ ǘƘŜ ŦƛǊǎǘ ŀǊŜŀΥ 

4. {ǇŜŎƛŦȅ Ǉƻƛƴǘǎ ŘŜŦƛƴƛƴƎ ŀ ǇƻƭȅƎƻƴΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

5. ¢ȅǇŜ ƻ όƻōƧŜŎǘύΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ȅƻǳ ǿŀƴǘ ǘƻ ŀŘŘ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ 

ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜƭŜŎǘƛƻƴΦ 

6. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

To subtract areas when calculating a combined area 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ LƴǉǳƛǊȅ Ҕ !ǊŜŀ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀ όŀŘŘύΦ 

3. ¦ǎƛƴƎ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŜǘƘƻŘǎΣ ƛŘŜƴǘƛŦȅ ǘƘŜ ŦƛǊǎǘ ŀǊŜŀΥ 
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4. {ǇŜŎƛŦȅ Ǉƻƛƴǘǎ ŘŜŦƛƴƛƴƎ ŀ ǇƻƭȅƎƻƴΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

5. ¢ȅǇŜ ƻ όƻōƧŜŎǘύΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ȅƻǳ ǿŀƴǘ ǘƻ ŀŘŘ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ 

ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜƭŜŎǘƛƻƴΦ 

6. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ǎ όǎǳōǘǊŀŎǘύΦ 

7. ¦ǎƛƴƎ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŜǘƘƻŘǎΣ ƛŘŜƴǘƛŦȅ ǘƘŜ ŀǊŜŀ ǘƻ ōŜ ǎǳōǘǊŀŎǘŜŘΥ 

8. {ǇŜŎƛŦȅ Ǉƻƛƴǘǎ ŘŜŦƛƴƛƴƎ ŀ ǇƻƭȅƎƻƴΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

9. ¢ȅǇŜ ƻ όƻōƧŜŎǘύΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ȅƻǳ ǿŀƴǘ ǘƻ ǎǳōǘǊŀŎǘ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ 

ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜƭŜŎǘƛƻƴΦ 

10. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

¢ƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜ ƎŀǎƪŜǘ ǳǎƛƴƎ ǘƘŜ !ǊŜŀ ŎƻƳƳŀƴŘΣ ŦƛǊǎǘΣ ŀŘŘ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜ ŜƴǘƛǊŜ ƎŀǎƪŜǘ ό!ύΣ ŀƴŘ ǘƘŜƴ 

ǎǳōǘǊŀŎǘ ǘƘŜ ŀǊŜŀǎ ƻŦ ǘƘŜ ǘǿƻ ŎƛǊŎƭŜǎ ό. ŀƴŘ /ύ 

4.12.2. /ŀƭŎǳƭŀǘŜ 5ƛǎǘŀƴŎŜǎ ŀƴŘ !ƴƎƭŜǎ 

You can calculate the distance between any two points you select. The following information is displayed: 

¶ The distance between the points, measured in drawing units. 

¶ Their angle in the xy plane. 

¶ Their angle measured from the xy plane. 

¶ The change (delta) in the x, y, and z distances between the two points. 

To calculate the distance between two points and their angle 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ LƴǉǳƛǊȅ Ҕ 5ƛǎǘŀƴŎŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ ǇƻƛƴǘΦ 

 

¦ǎŜ ǘƘŜ 5ƛǎǘŀƴŎŜ ŎƻƳƳŀƴŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ŘƛǎǘŀƴŎŜ ό!ύ ōŜǘǿŜŜƴ ǘǿƻ Ǉƻƛƴǘǎ ό. ŀƴŘ /ύΣ ǘƘŜ ŀƴƎƭŜ ƛƴ ǘƘŜ Ȅȅ ǇƭŀƴŜ ό5ύΣ 

ǘƘŜ ŀƴƎƭŜ ŦǊƻƳ ǘƘŜ Ȅȅ ǇƭŀƴŜΣ ŀƴŘ ǘƘŜ ŘŜƭǘŀ Ȅ ό9ύΣ ŘŜƭǘŀ ȅ όCύΣ ŀƴŘ ŘŜƭǘŀ Ȋ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ǇƻƛƴǘǎΦ 
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TIP To use specific points on selected objects, use object snaps to select the precise points on the objects. 

 

4.12.3. 5ƛǎǇƭŀȅ LƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ¸ƻǳǊ 5ǊŀǿƛƴƎ 

You can display a variety of information about a drawing and the objects it contains, including: 

¶ Information in the drawing database about selected objects. 

¶ The current drawing status. 

¶ The time spent working on the drawing. 

¶ This information is displayed in the Prompt History window and in the command bar. 

5ƛǎǇƭŀȅƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ƻōƧŜŎǘǎ 

You can display information about the selected objects. The information varies, depending on the type 

of objects you select. All of the listings display the following information: 

¶ Object type. 

¶ Layer. 

¶ Color. 

¶ Linetype. 

¶ The location of the object (its XYZ coordinates relative to the current user coordinate system 

[UCS]). 

¶ The current space (model space on the Model tab or paper space on a Layout tab). 

¶ The size of the object (the information varies, depending on the object type). 

To display information about an object 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ LƴǉǳƛǊȅ Ҕ [ƛǎǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ƻōƧŜŎǘǎΦ 

3. tǊŜǎǎ 9ƴǘŜǊΦ 

 

TIP To return to the drawing window, press F2. 

5ƛǎǇƭŀȅƛƴƎ ǘƘŜ ŘǊŀǿƛƴƎ ǎǘŀǘǳǎ 

You can display information about the current status of a drawing, including: 

¶ Drawing name. 

¶ Limits. 

¶ Insertion base point. 

¶ Snap and grid settings. 

¶ Current layer, color, and linetype. 

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

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ LƴǉǳƛǊȅ Ҕ {ǘŀǘǳǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

¢ǊŀŎƪƛƴƎ ǘƛƳŜ ǎǇŜƴǘ ǿƻǊƪƛƴƎ ƻƴ ŀ ŘǊŀǿƛƴƎ 

You can display information about the amount of time you have spent working on a drawing, including: 

¶ The date and time the drawing was created. 

¶ The date and time the drawing was most recently saved. 

¶ The total amount of time spent working on the drawing. 

¶ The time spent working on the drawing during the current editing session. You can turn the 

elapsed time timer on and off or reset it to zero. 

To display the timer information 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ LƴǉǳƛǊȅ Ҕ ¢ƛƳŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. ¸ƻǳ Ŏŀƴ Řƻ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

3. ¢ȅǇŜ ƻƴ ǘƻ ǘǳǊƴ ǘƘŜ ŜƭŀǇǎŜŘ ǘƘŜ ǘƛƳŜǊ ƻƴΦ 

4. ¢ȅǇŜ ƻŦŦ ǘƻ ǘǳǊƴ ǘƘŜ ŜƭŀǇǎŜŘ ǘƘŜ ǘƛƳŜǊ ƻŦŦΦ 

5. ¢ȅǇŜ άŘέ όŘƛǎǇƭŀȅύ ǘƻ ǊŜŘƛǎǇƭŀȅ ǘƘŜ ǘƛƳŜǊ ƛƴŦƻǊƳŀǘƛƻƴΦ 

6. ¢ȅǇŜ άǊέ όǊŜǎŜǘύ ǘƻ ǊŜǎŜǘ ǘƘŜ ŜƭŀǇǎŜŘ ǘƛƳŜǊ ǘƻ ȊŜǊƻΦ 

7. tǊŜǎǎ 9ƴǘŜǊ ǘƻ ŜȄƛǘ ǘƘŜ ŎƻƳƳŀƴŘΦ 

4.13. {ǇŜŎƛŦȅ LƴǘŜǊǾŀƭǎ ƻƴ hōƧŜŎǘǎ 

You can divide a line, arc, circle, polyline, ellipse, or spline into a number of equal segments or mark off 

intervals of a 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: 

¶ For the length of the segments, use the Measure command. 

¶ For the number of equal length segments, use the Divide command. 

 

You can measure or divide arcs, circles, lines, polylines, ellipses, and splines. With either command, you 

can identify the segments by placing either a block or point object at the end of each 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 point display type, which you control in the Point Style dialog box of 

Format menu. 

 

To use a block as the marker, the block must already be defined in the current drawing. You can further 
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indicate whether to rotate the block to align perpendicularly to the object you are measuring or dividing. 

 

.ƭƻŎƪ ƴƻǘ ŀƭƛƎƴŜŘ ǿƛǘƘ ƻōƧŜŎǘ   .ƭƻŎƪ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ ƻōƧŜŎǘ 

 

ZWCAD begins measuring or dividing based on the point at which you select the object and the type of 

object with which you are working. For most objects, measuring starts from the endpoint closest to the 

point you used to select the object.  

 

The starting point for measurements or divisions depends on the selected object type. Generally, it 

includes the following cases: 

¶ For lines or open polylines, the starting point is the endpoint that is closest to the selection point. 

¶ For closed polylines, the starting point is the polyline start point. 

¶ For circles, it is at the angle from the center point which is equivalent to 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 change the appearance of point markers using system variable PDMODE. In addition, 

you can change the style of point markers in the Point Style dialog box with the DDPTYPE command. 

And the system variable PDSIZE controls the size of point markers. 

4.13.1. 5ƛǾƛŘŜ ŀƴ hōƧŜŎǘ ƛƴǘƻ 9ǉǳŀƭ {ŜƎƳŜƴǘǎ 

Places point markers on selected objects. The markers divide the selected objects into a specified number 

of equal lengths. The objects that can be separated include lines, arcs, circles, ellipses, splines, and 

polylines. Actually, this operation does not separate the object; it only identifies the location of divisions 

so that you can use them as geometric reference points. 

 

To divide an object into segments and mark them using point objects 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ tƻƛƴǘ Ҕ 5ƛǾƛŘŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎŜƎƳŜƴǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 
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[ŜŦǘΥ ²ƘŜƴ ȅƻǳ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ōȅ ǇƻƛƴǘƛƴƎΣ ŘƛǾƛǎƛƻƴǎ ŀǊŜ ƳŀǊƪŜŘ ōŜƎƛƴƴƛƴƎ ŦǊƻƳ ǘƘŜ ŜƴŘ ŎƭƻǎŜǎǘ ǘƻ ǘƘŜ Ǉƻƛƴǘ ŀǘ 

ǿƘƛŎƘ ȅƻǳ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ό!ύ 

wƛƎƘǘΥ .ƭƻŎƪǎ ƻǊ Ǉƻƛƴǘ ƻōƧŜŎǘǎ ό.ύ ŀǊŜ ǇƭŀŎŜŘ ŀƭƻƴƎ ǘƘŜ ƻōƧŜŎǘ ǘƻ ƳŀǊƪ ƛǘ ƛƴ Ŝǉǳŀƭ ƛƴǘŜǊǾŀƭǎ 

 

To divide an object into segments and mark them using blocks 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ tƻƛƴǘ Ҕ 5ƛǾƛŘŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ō όōƭƻŎƪύΦ 

4. ¢ȅǇŜ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ōƭƻŎƪ ȅƻǳ ǿŀƴǘ ǘƻ ƛƴǎŜǊǘ ŀǎ ǘƘŜ ƳŀǊƪŜǊΦ 

5. 9ƴǘŜǊ ȅ ǘƻ ŀƭƛƎƴ ǘƘŜ ōƭƻŎƪǎ ǿƛǘƘ ǘƘŜ ƳŜŀǎǳǊŜŘ ƻōƧŜŎǘΦ 9ƴǘŜǊ ƴ ǘƻ ǳǎŜ ŀ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜ 

ƻŦ л ŘŜƎǊŜŜǎΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎŜƎƳŜƴǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

4.13.2. {ǇŜŎƛŦȅ aŜŀǎǳǊŜŘ LƴǘŜǊǾŀƭǎ ƻƴ hōƧŜŎǘǎ 

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

of a measured object may be shorter than the interval you specify. 

 

To measure intervals along an object and mark them using point objects 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ tƻƛƴǘ Ҕ aŜŀǎǳǊŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜƎƳŜƴǘ ƭŜƴƎǘƘΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

[ŜŦǘΥ ²ƘŜƴ ȅƻǳ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ōȅ ǇƻƛƴǘƛƴƎΣ ƛƴǘŜǊǾŀƭǎ ŀǊŜ ƳŜŀǎǳǊŜŘ ŦǊƻƳ ǘƘŜ ŜƴŘ ŎƭƻǎŜǎǘ ǘƻ ǘƘŜ Ǉƻƛƴǘ ŀǘ ǿƘƛŎƘ ȅƻǳ 
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ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ό!ύ 

wƛƎƘǘΥ .ƭƻŎƪǎ ƻǊ Ǉƻƛƴǘ ƻōƧŜŎǘǎ ό.ύ ŀǊŜ ǇƭŀŎŜŘ ŀƭƻƴƎ ǘƘŜ ƻōƧŜŎǘ ŀǘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ƛƴǘŜǊǾŀƭ 

 

To measure intervals along an object and mark them using blocks 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ tƻƛƴǘ Ҕ aŜŀǎǳǊŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ō όōƭƻŎƪύΦ 

4. ¢ȅǇŜ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ōƭƻŎƪ ȅƻǳ ǿŀƴǘ ǘƻ ƛƴǎŜǊǘ ŀǎ ǘƘŜ ƳŀǊƪŜǊΦ 

5. 9ƴǘŜǊ ȅ ǘƻ ŀƭƛƎƴ ǘƘŜ ōƭƻŎƪǎ ǿƛǘƘ ǘƘŜ ƳŜŀǎǳǊŜŘ ƻōƧŜŎǘΦ 9ƴǘŜǊ ƴ ǘƻ ǳǎŜ ŀ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜ 

ƻŦ л ŘŜƎǊŜŜǎΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ǎŜƎƳŜƴǘ ƭŜƴƎǘƘΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 
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5. /ƻƻǊŘƛƴŀǘŜǎ ŀƴŘ /ƻƻǊŘƛƴŀǘŜ 

{ȅǎǘŜƳ 

5.1. /ƻƻǊŘƛƴŀǘŜǎ 

When a command prompts you for a point, you can specify a point in a drawing using a mouse or other 

pointing devices, or you can enter a coordinate value at the command prompt. Coordinate values include 

2D coordinate and 3D coordinate values. You can type 2D coordinate as either Cartesian (X, Y) or polar 

coordinates. You can also 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 coordinate representation ((x, y) or (x, y, z)). A coordinate value indicates the point's 

distance (in units) and its direction along the X, Y and Z axes relative to the coordinate system origin (0, 

0) or (0, 0, 0). In addition, you can type a relative coordinate by moving the cursor to specify a direction 

and then entering a distance directly. 

 

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

relative coordinates based on the last point specified. 

The coordinate can be measured in scientific, decimal, engineering, architectural, or fractional notation. 

And the angle can be measured in grads, radians, surveyor's units, or degrees, minutes, and seconds. You 

can control these unit formats in "Drawing Units" dialog box. 

5.1.1. 5ƛǎǇƭŀȅ /ƻƻǊŘƛƴŀǘŜǎ ƻƴ ǘƘŜ {ǘŀǘǳǎ .ŀǊ 

ZWCAD displays the current cursor location as a coordinate on the status bar at the bottom of the 

ZWCAD window. 

 

 

System variable COORDS controls the types of coordinate display. 

¶ When COORDS is set to 0, updates only when you specify a point. 

¶ When COORDS is set to 1, updates as you move the cursor. 

¶ When COORDS is set to 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 available only 

when you create lines or other objects that prompt for more than one point. 
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5.1.2. 5ȅƴŀƳƛŎ LƴǇǳǘ 

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 input is turned on, a tooltip displays 

dynamically updated information near the cursor. You can specify options and values in the tooltip box 

when a command is in progress. 

 

Dynamic Input 

5.1.3. 9ƴǘŜǊ н5 /ƻƻǊŘƛƴŀǘŜǎ 

When working in two dimensions, you specify points on the xy plane. You can specify any point as an 

absolute coordinate (or Cartesian coordinate), using the exact x coordinate and y coordinate locations 

relative to the origin (the (0,0) coordinate point at which the two axes intersect), or as a relative coordinate 

in relation to the previous point. You can also specify points using relative or absolute polar coordinates, 

which locate a point using a distance and an angle. 

9ƴǘŜǊƛƴƎ ŀōǎƻƭǳǘŜ /ŀǊǘŜǎƛŀƴ ŎƻƻǊŘƛƴŀǘŜǎ 

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 want to use Cartesian coordinate values to specify a point, enter an X value and Y value 

separated by a comma (X, Y). The X value of a Cartesian coordinate is the positive or negative distance, 

in units, along with the X-axis. The Y value of a Cartesian coordinate is the positive or negative distance, 

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

 

To enter absolute Cartesian coordinates, type the coordinate location of the point in the command bar. 

For example, 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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5ǊŀǿƛƴƎ ŀ ƭƛƴŜ ǳǎƛƴƎ ǘƘŜ ŀōǎƻƭǳǘŜ /ŀǊǘŜǎƛŀƴ ŎƻƻǊŘƛƴŀǘŜ ƳŜǘƘƻŘΦ 

9ƴǘŜǊƛƴƎ ǊŜƭŀǘƛǾŜ /ŀǊǘŜǎƛŀƴ ŎƻƻǊŘƛƴŀǘŜǎ 

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 corner 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  

 

5ǊŀǿƛƴƎ ŀ ǎǉǳŀǊŜ ǳǎƛƴƎ ǘƘŜ ǊŜƭŀǘƛǾŜ /ŀǊǘŜǎƛŀƴ ŎƻƻǊŘƛƴŀǘŜǎ ƳŜǘƘƻŘΤ ŜƴǘŜǊ / ǘƻ ŎƭƻǎŜΦ 

 

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 8.5 

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 you started the Line command. 
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9ƴǘŜǊƛƴƎ ǇƻƭŀǊ ŎƻƻǊŘƛƴŀǘŜǎ 

Using relative polar coordinates makes drawing a square tilted at a 45-degree angle a simple task. Polar 

coordinates base the location of a point on a distance and angle from either the origin (absolute coordinate) 

or from the previous point (relative coordinate). 

 

To specify polar coordinates, type a distance and an angle, separated by the open angle bracket (<). For 

example, to use relative polar coordinates to specify a point 1 unit away from the previous point and at 

an angle of 45 degrees, type @1<45. 

 

To draw the square from the example in the previous section, "Entering relative Cartesian coordinates", 

this time tilted at a 45-degree angle, start the Line command, and then respond 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<2 25 

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

 

5ǊŀǿƛƴƎ ŀ ǘƛƭǘŜŘ ǎǉǳŀǊŜ ǳǎƛƴƎ ǘƘŜ ǊŜƭŀǘƛǾŜ ǇƻƭŀǊ ŎƻƻǊŘƛƴŀǘŜǎ ƳŜǘƘƻŘΤ ŜƴǘŜǊ / ǘƻ ŎƭƻǎŜΦ 

 

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

same as 45 degrees. 

 

5.1.4. ¦ǎŜ ¢ƘǊŜŜπŘƛƳŜƴǎƛƻƴŀƭ /ƻƻǊŘƛƴŀǘŜǎ 

Specifying coordinates in three-dimensional space is similar to working in two dimensions, except that 

you also use the z-axis to locate coordinates. Three-dimensional coordinates are represented in the format 

x,y,z (2,3,6). 
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¦ǎƛƴƎ ǘƘŜ ǊƛƎƘǘπƘŀƴŘ ǊǳƭŜ 

To visualize how ZWCAD works with three-dimensional space, use a technique known as the right-hand 

rule. Hold up your right hand in a loose fist with your palm facing you. Extend your thumb in the direction 

of the positive x-axis and your index finger upward in the direction of the positive y-axis. Then extend 

your middle finger straight toward you in the direction of the z-axis. These three fingers are now pointing 

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

 

You can also use the right-hand rule to determine the positive rotation direction. Point your thumb in the 

positive direction of the axis about which you want to rotate, and then curl the rest of your fingers toward 

your palm. These fingers are curling in the positive rotation direction. 

 

¢ƘŜ ǊƛƎƘǘπƘŀƴŘ ǊǳƭŜ ƘŜƭǇǎ ȅƻǳ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǇƻǎƛǘƛǾŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ǘƘŜ ȄΣ ȅΣ ŀƴŘ ȊπŀȄŜǎ ŀƴŘ ǘƘŜ ǇƻǎƛǘƛǾŜ Ǌƻǘŀǘƛƻƴ 

ŘƛǊŜŎǘƛƻƴΦ 

9ƴǘŜǊƛƴƎ ȄΣȅΣȊ ŎƻƻǊŘƛƴŀǘŜǎ 

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 last point 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. 

9ƴǘŜǊƛƴƎ ǎǇƘŜǊƛŎŀƭ ŎƻƻǊŘƛƴŀǘŜǎ 

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 from the 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 

 

²ƘŜƴ ȅƻǳ ŘǊŀǿ ŀ ƭƛƴŜ ŦǊƻƳ ŀ ǎǘŀǊǘ Ǉƻƛƴǘ ό!ύ ǘƻ ŀƴ ŜƴŘǇƻƛƴǘ ό.ύ ǳǎƛƴƎ ǎǇƘŜǊƛŎŀƭ ŎƻƻǊŘƛƴŀǘŜǎΣ ȅƻǳ ǎǇŜŎƛŦȅ ƛǘǎ ƭŜƴƎǘƘ ό/Σ 

ƛƴ ǘƘƛǎ ŎŀǎŜΣ млΦнрлл ǳƴƛǘǎύΣ ǘƘŜ ŀƴƎƭŜ ƛƴ ǘƘŜ Ȅȅ ǇƭŀƴŜ ό5Σ ƛƴ ǘƘƛǎ ŎŀǎŜΣ пр ŘŜƎǊŜŜǎύΣ ŀƴŘ ǘƘŜ ŀƴƎƭŜ ŦǊƻƳ ǘƘŜ Ȅȅ ǇƭŀƴŜ 

ό9Σ ƛƴ ǘƘƛǎ ŎŀǎŜ ор ŘŜƎǊŜŜǎύΦ 

9ƴǘŜǊƛƴƎ ŎȅƭƛƴŘǊƛŎŀƭ ŎƻƻǊŘƛƴŀǘŜǎ 

When working in three-dimensional space, you can also use cylindrical coordinates to specify a three-

dimensional point. You specify a point by entering its distance from either the origin (absolute distance) 

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

 

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 from the x-axis in the xy plane and 3 units up in the z-direction, 

start the Line command, and then respond to the prompts as follows: 

Specify the first point: Press ENTER  

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

 

²ƘŜƴ ȅƻǳ ŘǊŀǿ ŀ ƭƛƴŜ ŦǊƻƳ ŀ ǎǘŀǊǘ Ǉƻƛƴǘ ό!ύ ǘƻ ŀƴ ŜƴŘǇƻƛƴǘ ό.ύ ǳǎƛƴƎ ŎȅƭƛƴŘǊƛŎŀƭ ŎƻƻǊŘƛƴŀǘŜǎΣ ȅƻǳ ǎǇŜŎƛŦȅ ƛǘǎ ƭŜƴƎǘƘ 

ό/Σ ƛƴ ǘƘƛǎ ŎŀǎŜ тΦптрлύΣ ǘƘŜ ŀƴƎƭŜ ƛƴ ǘƘŜ Ȅȅ ǇƭŀƴŜ ό5Σ ƛƴ ǘƘƛǎ ŎŀǎŜ нт ŘŜƎǊŜŜǎύΣ ŀƴŘ ǘƘŜ ŘƛǎǘŀƴŎŜ ƛƴ ǘƘŜ ȊπŘƛǊŜŎǘƛƻƴ ό9Σ 

ƛƴ ǘƘƛǎ ŎŀǎŜ о ǳƴƛǘǎύΦ 
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5.1.5. ¦ǎŜ /ƻƻǊŘƛƴŀǘŜ CƛƭǘŜǊǎ 

Point filters provide a method of locating 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 program prompts 

you for the remaining coordinate information. To use XYZ point filters, respond to the prompt for a 

coordinate with a filter in the following form: 

.coordinate  

 

Where coordinate is one or more of the letters x, y, and z. The program then 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 want and then prompts you for the z coordinate. The filters .x, .y, .z, .xy, .xz, and .yz are 

all valid filters. 

¦ǎƛƴƎ Ǉƻƛƴǘ ŦƛƭǘŜǊǎ ƛƴ ǘǿƻ ŘƛƳŜƴǎƛƻƴǎ 

You can use point 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]:  

 

¸ƻǳ Ŏŀƴ ǳǎŜ Ǉƻƛƴǘ ŦƛƭǘŜǊǎ ǘƻ ŎŜƴǘŜǊ ǘƘŜ ŎƛǊŎƭŜ ōȅ ǎŜǇŀǊŀǘŜƭȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ƳƛŘǇƻƛƴǘǎ ƻŦ ǘǿƻ ǎƛŘŜǎ ƻŦ ǘƘŜ ǊŜŎǘŀƴƎƭŜ ό! 

ŀƴŘ .ύ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅƛƴƎ ƛǘǎ ǊŀŘƛǳǎΦ 
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¦ǎƛƴƎ Ǉƻƛƴǘ ŦƛƭǘŜǊǎ ƛƴ ǘƘǊŜŜ ŘƛƳŜƴǎƛƻƴǎ 

You can use point filters when you work in three-dimensional space to locate points in two dimensions 

and then specify the z coordinate as the elevation above the xy plane. For example, to begin drawing a 

line from a point with a z coordinate 3 units above the center of a 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 

 

¸ƻǳ Ŏŀƴ ǳǎŜ Ǉƻƛƴǘ ŦƛƭǘŜǊǎ ǘƻ ŘǊŀǿ ŀ ƭƛƴŜ ōȅ ŦƛǊǎǘ ǎŜƭŜŎǘƛƴƎ ŀ Ǉƻƛƴǘ ƛƴ ǘƘŜ Ȅȅ ǇƭŀƴŜ ό!ύΣ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ Ȋ ŎƻƻǊŘƛƴŀǘŜ ό.ύΣ 

ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ƭƛƴŜ ό/ύΦ 

5.2. /ƻƴǘǊƻƭ ǘƘŜ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ 

/ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ 

Many commands in ZWCAD require that you specify points as you draw or modify entities. 

 

You can do so by selecting points with the mouse or by typing coordinate values in the command bar. 

The program locates points in a drawing using a Cartesian coordinate system. 

¦ƴŘŜǊǎǘŀƴŘƛƴƎ Ƙƻǿ ŎƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳǎ ǿƻǊƪ 

The Cartesian coordinate system uses three perpendicular axesðx, y, and zðto 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, every point 

on a plane can be represented as a coordinate pair composed of an x coordinate and a y coordinate. 

Positive coordinates are located above and to the right of the origin; negative coordinates are located to 

the left and below the origin. 

 

¢ƘŜ ǘƘǊŜŜ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ŀȄŜǎ ƻŦ ǘƘŜ /ŀǊǘŜǎƛŀƴ ŎƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳ 

 

When you work in two dimensions, you need enter only the x and y coordinates; the program assumes 

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 straight up 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 ZWCAD drawings use a fixed coordinate system, called the World Coordinate System (WCS), 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 can be 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 WCS, 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 

system icon. 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 other than plan view, the coordinate system icon changes to reflect your new viewpoint. 

 

TIP The visible portions of the axes are the positive directions. 
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²/{ ƛŎƻƴ    tƭŀƴ ¦/{ ƛŎƻƴ   о5 ±ƛŜǿ ²/{ ƛŎƻƴ 

¦ƴŘŜǊǎǘŀƴŘƛƴƎ Ƙƻǿ ŎƻƻǊŘƛƴŀǘŜǎ ŀǊŜ ŘƛǎǇƭŀȅŜŘ 

The current position of the cursor is displayed as x,y,z coordinates in the status bar and, by default, 

updates dynamically as you move the cursor. You can toggle the coordinate display to the static mode by 

pressing F6 so that it updates only when you select a point in the drawing. 

 

5.2.1. /ƻƴǘǊƻƭ ǘƘŜ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ ƛƴ о5 

When working in three-dimensional space, you can define a UCS with its own (0,0,0) origin and 

orientation separate from the WCS. You can create as many user coordinate systems as you want and 

then save and recall them as you need them to simplify the construction of three-dimensional entities. 

 

For example, you can create a separate UCS for each side of a building. Then, by switching to the UCS 

for the east side of the building, you can draw the windows on that side by specifying only their x and y 

coordinates. When you create one or more user coordinate systems, 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 of the following methods: 

¶ Specify a new origin and points on the positive x and y-axes. 

¶ Specify a new origin and point on the positive z-axis. 

¶ Align the UCS with an existing entity. 

¶ Rotate the current UCS around any of its axes. 

¶ Align the UCS with its z-axis parallel to the current viewing direction. 

¶ Align the UCS xy plane perpendicular to the current view. 

¶ 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 x and y-axes 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ bŜǿ ¦/{ Ҕ о tƻƛƴǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ŀ ƴŜǿ ƻǊƛƎƛƴŀƭ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ŀ Ǉƻƛƴǘ ƻƴ ǘƘŜ ǇƻǎƛǘƛǾŜ ȄπŀȄƛǎΦ 

4. {ǇŜŎƛŦȅ ŀ Ǉƻƛƴǘ ƻƴ ǘƘŜ ǇƻǎƛǘƛǾŜ ȅπŀȄƛǎΦ 

 

5ŜŦƛƴŜ ǘƘŜ ƴŜǿ ¦/{ ōȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ƻǊƛƎƛƴ ό!ύΣ ŀ Ǉƻƛƴǘ ƻƴ ǘƘŜ ǇƻǎƛǘƛǾŜ ȄπŀȄƛǎ ό.ύΣ ŀƴŘ ŀ Ǉƻƛƴǘ ƛƴ ǘƘŜ ǇƻǎƛǘƛǾŜ ȅ 

ŘƛǊŜŎǘƛƻƴ ό/ύ 

5.2.2. 5ŜŦƛƴŜ ŀƴŘ bŀƳŜ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳǎ 

A drawing can contain as many coordinate systems as you want and can be named appropriate names so 

you can remember how they are used in your drawing for recalling them later. 

 

NOTE Coordinate system names created or renamed in ZWCAD can have up to 31 characters and 

cannot include spaces. ZWCAD will, however, display longer coordinate system names and names 

containing spaces. 

Define new user coordinate systems 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ bŜǿ ¦/{ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƘƻƻǎŜ ǿƘƛŎƘ ǘȅǇŜ ŦƻǊ ŎǊŜŀǘƛƴƎ ¦/{Φ 

3. /ǊŜŀǘŜ ¦/{ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǇǊƻƳǇǘǎΦ 

To change a user coordinate system name in the current drawing 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ bŀƳŜŘ ¦/{ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. wƛƎƘǘπŎƭƛŎƪ ǘƘŜ ŘŜǎƛǊŜŘ ¦/{ ƴŀƳŜΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ wŜƴŀƳŜ ŦǊƻƳ ǘƘŜ ǎƘƻǊǘŎǳǘ ƳŜƴǳ 

ǘƘŀǘ ǇƻǇǎ ǳǇΦ 

3. ¢ȅǇŜ ŀ ƴŜǿ ƴŀƳŜΦ 

4. /ƭƛŎƪ hYΦ 
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5.2.3. {Ŝǘ ǘƘŜ /ǳǊǊŜƴǘ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ 

When you draw new objects, they are created in relation to the current coordinate system. 

Set the current UCS 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ bŀƳŜŘ ¦/{ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŘŜǎƛǊŜŘ ¦/{Σ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ {Ŝǘ /ǳǊǊŜƴǘ ōǳǘǘƻƴΦ 

3. /ƭƛŎƪ hYΦ 

5.2.4. ¦ǎŜ ¦/{ tǊŜǎŜǘǎ 

ZWCAD lets you select a preset UCS. The six planes defined by looking along the x,y, 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 select a UCS, the cursor orientation and UCS icon change to reflect the new UCS. 

 

The display does not change, however, unless you select the Change View To Plan View Of The Selected 

UCS check box. 

 

After you 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 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ bŀƳŜŘ ¦/{ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǿƛǘŎƘ ǘƻ hǊǘƘƻƎǊŀǇƘƛŎ ¦/{ ǘŀōΣ ǎŜƭŜŎǘ ǘƘŜ ŘŜǎƛǊŜŘ ¦/{Σ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ {Ŝǘ 

/ǳǊǊŜƴǘ ōǳǘǘƻƴΦ 

3. /ƭƛŎƪ hYΦ 

5.2.5. /ƻƴǘǊƻƭ ǘƘŜ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ 

You can use the user coordinate system for convenient coordinate entry and establish drawing planes. 

/ƻƴǘǊƻƭ ǘƘŜ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ ό¦/{ύ ƛƴ н5 

In ZWCAD, there are two coordinate systems: world coordinate system (WCS) and user coordinate 

system (UCS). WCS is a fixed coordinate system, where the X axis is horizontal and the Y axis is vertical. 

The origin (0, 0) is the intersection of the X and Y axes in the lower-left corner of the drawing. You can 
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define a UCS based on a WCS. UCS can be moved, which helps you modify particular sections of your 

drawing easily. At the same time, you can rotate UCS to specify points in 3D or rotated views. When you 

rotate UCS, Snap, Grid, and Ortho modes all rotate in line with the new UCS. 

 

Actually, you enter a coordinate value in the current UCS. There are several methods for relocating UCS, 

shown as follows: 

¶ Move the UCS by defining a new origin. 

¶ Align the UCS with an existing object or with the current viewing direction. 

¶ Rotate the current UCS around any of its axes. 

¶ Restore a saved UCS. 

 

You can name a defined UCS and then restore it when needed. The UCS Previous option can reverse up 

to last 10 coordinate systems in the current session. You can delete a named UCS whenever you do not 

need it. A UCS can also be restored to coincide with the WCS. 

¦ǎŜ ²ƻǊƭŘ ŀƴŘ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳǎ ƛƴ о5 

It is helpful for creating a 3D model by controlling the UCS. 

¦ǎŜ ²ƻǊƭŘ ŀƴŘ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳǎ 

In 3D space, there is both a fixed WCS and a movable UCS. 

 

When you work in 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 and tilt of the coordinate system. 

 

When you work in 3D, you can simplify the creation of 3D objects by relocating the UCS. To relocate 

the UCS, change the location of the origin point and the orientation of the XY plane and the Z axis. In 

3D space, you can locate and orient a UCS anywhere. 

 

Only one UCS can be made the current coordinate system at 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 system variable UCSVP is on, you can save a UCS along with a viewport, and automatically 

restore the UCS each time when you make the viewport current. 

 

To draw in 3D space, you need to specify X, Y, and Z coordinate value in either the WCS or UCS. The 

following figure displays the X, Y, and Z axes of the WCS. 
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Generally, the WCS and the UCS are coincident with each other, which means that their axes and origin 

points are overlapped exactly. No matter how many times you relocate the UCS, you can always use the 

World option of the UCS command to make it coincident with the WCS. 

/ƻƴǘǊƻƭ ǘƘŜ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ ƛƴ о5 

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 locate and 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 of a 3D point by aligning the coordinate 

system with existing geometry. 

 

In the current session, if multiple viewports are active, you can assign a different UCS to each viewport. 

If the system variable UCSVP is on, you can save a UCS along with a viewport, and automatically restore 

the UCS each time when you make the viewport current. When the system variable UCSVP is on, each 

UCS may have a different origin and orientation dependent on the construction. 

5ŜŦƛƴŜ ǘƘŜ ¦/{ [ƻŎŀǘƛƻƴ 

You can define a UCS in several ways: 

¶ Specify a new origin, new XY plane, or new Z axis. 

¶ Align the new UCS with an existing object. 

¶ Align the new UCS with the current viewing direction. 

¶ Rotate the current UCS around any of its axes. 

¶ Apply a new Z-depth to an existing UCS. 

¶ Apply a UCS by selecting a face. 
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¦ǎŜ ¦/{ tǊŜǎŜǘǎ 

On the Orthographic UCS tab of the UCS dialog box, the system lists several preset coordinate systems, 

from which you can choose the desired one. 

 

After specifying a UCS, you can control whether choosing a preset option shifts the UCS relative to the 

current UCS orientation or relative to the default WCS. If you use the Restore, World, or Previous option 

of the UCS command, the settings you made are not available. 

/ƘŀƴƎŜ ǘƘŜ 5ŜŦŀǳƭǘ 9ƭŜǾŀǘƛƻƴ 

The CHANGE command is used to specify an elevation and thickness of extrusion for a new object. You 

can define a drawing plane of the 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 the elevation settings are saved along with each viewport 

both in model space and in paper space layouts. 

 

Generally, the elevation is set to 0, and you can control the XY plane of the current UCS using UCS 

command. 

/ƘŀƴƎŜ ǘƘŜ ¦/{ ƛƴ tŀǇŜǊ {ǇŀŎŜ 

Just as you define a new UCS in model space, you can also define a new UCS in paper space; however, 

the UCSs in paper space is only available for 2D manipulation. Although you can enter 3D coordinates 

in paper space, 3D viewing commands are not available, such as PLAN and VPOINT. 

 

The system can store the last 10 coordinate systems that were created in model space and the last 10 in 

paper space, and you can restore to the desired one using the Previous option of the UCS command. 

{ŀǾŜ ŀƴŘ wŜǎǘƻǊŜ ¦/{ [ƻŎŀǘƛƻƴǎ ōȅ bŀƳŜ 

You can save named UCS locations, each having a different origin and orientation, for various 

construction requirements. You can relocate, save, and recall as many UCS orientations as you require. 

!ǎǎƛƎƴ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ hǊƛŜƴǘŀǘƛƻƴǎ ǘƻ ±ƛŜǿǇƻǊǘǎ 

You can create multiple 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 last time that the viewport was current. 
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The system variable UCSVP controls the UCS in each viewport. When UCSVP is on in a viewport, the 

system saves the viewport with the UCS last used in that viewport and restores the UCS as the viewport 

is made current again. When UCSVP is set to 0 in a viewport, its UCS is coincident with the UCS in the 

current viewport. 

 

For example, you can set up three viewports: a top view, front view, and isometric view. If UCSVP 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 of the 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. 

 

 

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 of the front viewport. 
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/ƻƴǘǊƻƭ ǘƘŜ 5ƛǎǇƭŀȅ ƻŦ ǘƘŜ ¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ LŎƻƴ 

By default, the UCS icon is displayed in the lower-left corner of the current viewport, which indicates 

the location and orientation of the 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. 

 

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. 

 

A cross is displayed in the icon if the UCS icon is displayed at the corner of the current UCS; otherwise, 

there is no cross in 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 visualize the 

orientation of the drawing plane. 
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The UCSICON can also change the size and color of the UCS icon. 
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6. /ǊŜŀǘŜ hōƧŜŎǘǎ 

6.1. 5Ǌŀǿ [ƛƴŜŀǊ hōƧŜŎǘǎ 

Draw linear objects, like a line, the most basic object, can be one segment or a series of connected 

segments. 

6.1.1. [ƛƴŜǎ 

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. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ [ƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ǇƻƛƴǘΦ 

3. /ƻƳǇƭŜǘŜ ǘƘŜ ŦƛǊǎǘ ƭƛƴŜ ǎŜƎƳŜƴǘ ōȅ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ŜƴŘǇƻƛƴǘΦ ¢ƻ ǳƴŘƻ ǘƘŜ ǇǊŜǾƛƻǳǎ 

ƭƛƴŜ ǎŜƎƳŜƴǘ ŘǳǊƛƴƎ ǘƘŜ [ƛƴŜ ŎƻƳƳŀƴŘΣ ŜƴǘŜǊ ǳ όǳƴŘƻύ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9b¢9wΦ 

{ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘǎ ƻŦ ŀƴȅ ŀŘŘƛǘƛƻƴŀƭ ƭƛƴŜ ǎŜƎƳŜƴǘǎΦ 

4. tǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

5. ¢ƻ ǎǘŀǊǘ ŀ ƴŜǿ ƭƛƴŜ ŀǘ ǘƘŜ ŜƴŘǇƻƛƴǘ ƻŦ ǘƘŜ ƭŀǎǘ ƭƛƴŜ ŘǊŀǿƴΣ ǎǘŀǊǘ ǘƘŜ [ƛƴŜ ŎƻƳƳŀƴŘ 

ŀƎŀƛƴ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊ ŘƛǊŜŎǘƭȅ ŀǘ ǘƘŜ Ϧ{ǇŜŎƛŦȅ ŦƛǊǎǘ ǇƻƛƴǘΥϦ ǇǊƻƳǇǘΦ 

 

{ǘŀǊǘ Ǉƻƛƴǘ ό!ύ ŀƴŘ ŜƴŘǇƻƛƴǘ ό.ύΦ 

 

If the last object you drew was an arc, you can also draw a line connect to and starting from the endpoint 

of the arc. 

To draw a line as a continuation from the end of an arc 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ [ƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. ¢ŀƪŜ ǘƘŜ ŜƴŘ ƻŦ ŀƴ ŀǊŎ ŀǎ ǘƘŜ ǎǘŀǊǘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ƭƛƴŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ƭƛƴŜΦ 
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¢ƘŜ ŜƴŘǇƻƛƴǘ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎ ŀǊŎ ό!ύ ŀƴŘ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ƭƛƴŜ ό.ύΦ 

6.1.2. wŀȅǎ 

A ray is a line in three-dimensional space that starts at a point and extends to infinity. Because rays extend 

to infinity, they are not calculated as part of the drawing extents. The default method for drawing a ray 

is to select the start point of the ray and then specify its direction. 

To draw a ray 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ wŀȅ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŘƛǊŜŎǘƛƻƴΦ 

4. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

{ǘŀǊǘ Ǉƻƛƴǘ ό!ύ ŀƴŘ ŘƛǊŜŎǘƛƻƴ ό.ύΦ 

6.1.3. /ƻƴǎǘǊǳŎǘƛƻƴ [ƛƴŜǎ 

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 calculated as part of the drawing extents. 

 

The default method for drawing a construction line is to select a point along the line and then specify the 

direction of the line. You can draw a construction line in any of the 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 of the 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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1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ /ƻƴǎǘǊǳŎǘƛƻƴ [ƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ŀ Ǉƻƛƴǘ ŀƭƻƴƎ ǘƘŜ ƭƛƴŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŘƛǊŜŎǘƛƻƴΦ 

4. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

¢ƘŜ Ǉƻƛƴǘ ŀƭƻƴƎ ǘƘŜ ƛƴŦƛƴƛǘŜ ƭƛƴŜ ό!ύ ŀƴŘ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ό.ύ 

 

You can also draw a construction line at a specific angle or at an angle relative to an existing object. 

  

6.1.4. aǳƭǘƛǇƭŜπ[ƛƴŜ hōƧŜŎǘǎ 

Multilines consist of several parallel lines, called elements. 

 

You can determine the position of elements by specifying offset from the origin of each element. By 

default, multiline objects contain two elements. You should create and save new multiline styles by 

yourself or modify existing mline styles. 

 

/ǊŜŀǘŜ aǳƭǘƛƭƛƴŜ {ǘȅƭŜǎ 

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 for specifying endcaps.  

¦ǎŜ 9ȄƛǎǘƛƴƎ aǳƭǘƛƭƛƴŜ {ǘȅƭŜǎ 

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, or the STANDARD style 

if MLINE hasn't been used. 
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You can also change the justification and scale of the multiline before you draw 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 of the multiline using the current units. 

 

If you draw a multiline with the scale of 2, then the width is twice of that defined by the multiline style. 

If the scale is set to minus, then draw the multiline in order of reversal offset line: the multi-line with the 

largest offset is drawn at the bottom in the way of left-to-right drawing. And the multi-line will be turned 

into single line once the scale is set to 0. 

 

If you are changing the multiline scale, you might need to make equivalent changes to linetype scale to 

prevent dots or dashes from being disproportionately sized. 

 

The multiline scale does not affect the linetype scale. 

To draw a multi-line 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ aǳƭǘƛƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘΦ 

4. tǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

6.1.5. tƻƭȅƭƛƴŜǎ 

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 that either remains constant or tapers over the 

length of any segment. When editing a polyline, you can modify the entire 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 polyline segment. 

 

After you draw at least one polyline segment, you can use the Undo tool in right click menu to remove 

the previous segment. After you draw two or more polyline segments, you can type c (close) in the 

command line to complete the command by drawing a segment that ends at the start point of the first 

polyline segment you drew. 
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/ǳǊǾŜŘ ǇƻƭȅƭƛƴŜ ǿƛǘƘ ǘŀǇŜǊŜŘ ǿƛŘǘƘΦ  tƻƭȅƭƛƴŜ ǿƛǘƘ ǎǘǊŀƛƎƘǘ ǎŜƎƳŜƴǘǎ   /ƭƻǎŜŘ ǇƻƭȅƭƛƴŜ 

 

To draw a polyline with straight segments 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ tƻƭȅƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘ ƻŦ ŜŀŎƘ ǎŜƎƳŜƴǘΦ 

4. tǊŜǎǎ 9ƴǘŜǊ ǘƻ ŜƴŘ ƻǊ ŜƴǘŜǊ Ŏ όŎƭƻǎŜύ ǘƻ ŎƭƻǎŜ ǘƘŜ ǇƻƭȅƭƛƴŜΦ 

 

tƻƭȅƭƛƴŜ ǎǘŀǊǘ Ǉƻƛƴǘ ό!ύ ŀƴŘ ǎŜƎƳŜƴǘ ŜƴŘǇƻƛƴǘǎ ό.ύΦ 

 

With the Draw Arc option, you can 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 of the previous segment. By default, you draw arc segments by specifying the endpoint of each 

segment. Each successive arc segment is drawn a tangent to the previous arc or line segment. If you type 

c (close) while in the Draw Arc option, the closing segment is created as an arc. 

 

You can also specify the arc using any of the following methods: 

¶ Start point, center point, included angle 

¶ Start point, center point, chord length 

¶ Start point, center point, endpoint 

¶ Start point, endpoint, included angle 

¶ Start point, endpoint, direction 

¶ Start point, endpoint, radius 

¶ Center point, start point, endpoint 

¶ Center point, start point, included angle 

¶ Center point, start point, chord length 

With more unique functions, editing the polyline is different from that of single lines, such as adjusting 

width and curvature of polylines; the additional functions are shown as follows: 

¶ Edit it with PEDIT command 

¶ Use EXPLODE to convert it to the individual line and arc segments 
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¶ Use SPLINE to convert a spline-fit polyline into a true spline 

¶ Use closed polylines to create a polygon 

¶ Create a polyline from the boundaries of overlapping objects 

5Ǌŀǿ ŀ ƭƛƴŜ ŀƴŘ ŀǊŎ ŎƻƳōƛƴŀǘƛƻƴ ǇƻƭȅƭƛƴŜ 

Polylines consist of multiple lines and arcs. When drawing a polyline, use the endpoint of the previous 

line segment as the start point of next arc segment. You can specify angle, center, direction, and radius 

of the circle for drawing arcs, and specify a center point and an endpoint as well. 

To draw a line segment followed by an arc polyline segment 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ tƻƭȅƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘΦ 

4. !ǘ ǘƘŜ ŎƻƳƳŀƴŘ ǇǊƻƳǇǘΣ ŎƘƻƻǎŜ !ǊŎΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘ ƻŦ ǘƘŜ ŀǊŎ ǎŜƎƳŜƴǘΦ 

6. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ tǊŜǎǎ 9b¢9wΦ 

 

 

You can edit entire polylines and individual segments using the Edit Polyline tool on the Modify II toolbar. 

You can convert polylines into arc and line entities using the Explode tool on the Modify toolbar. 

/ǊŜŀǘŜ /ƭƻǎŜŘ tƻƭȅƭƛƴŜǎ 

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 endpoint of the last line or arc segment with a line or arc. 

/ǊŜŀǘŜ ²ƛŘŜ tƻƭȅƭƛƴŜǎ 

You can draw polylines of various widths by using the Width and Halfwidth options of PLINE command. 

The Width and Halfwidth options set the width of the next polyline segments you draw. You can set the 

width of individual segments and make them taper gradually from one width to another. 

 

Zero (0) width produces a thin line. Widths greater than zero produce wide lines, which are filled if Fill 
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mode is on and outlined if Fill mode is off. The Halfwidth option sets width by specifying the distance 

from the center of the wide polyline to an outside edge. 

 

 

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 from the start point to its end. Both the start 

point and endpoint are located at the center of the Wide polyline.  

6.1.6. /ǊŜŀǘŜ tƻƭȅƭƛƴŜǎ ŦǊƻƳ ǘƘŜ .ƻǳƴŘŀǊƛŜǎ ƻŦ hōƧŜŎǘǎ 

You can create a polyline from the boundaries of overlapping objects that form a 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 you want to use 

define the boundary. 

 

 

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 can be 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 point 

specifying the 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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{ŜƭŜŎǘŜŘ Ǉƻƛƴǘ ό!ύ       wŜǎǳƭǘƛƴƎ ōƻǳƴŘŀǊȅ ό.ύ 

 

To make boundaries more specific, you can create a boundary set. A boundary set specifies which objects 

are considered in determining the boundary 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. 

 

[ŜŦǘΥ {ŜƭŜŎǘŜŘ ƻōƧŜŎǘǎ ό! ŀƴŘ .ύ  

wƛƎƘǘΥ tƻƛƴǘ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ǎŜƭŜŎǘŜŘ ŀǊŜŀ ό/ύΣ ǿƘƛŎƘ ǊŜǎǳƭǘǎ ƛƴ ŀ ƴŜǿ ōƻǳƴŘŀǊȅ ŀǊƻǳƴŘ ǘƘŜ ǎƘŀŘŜŘ ŀǊŜŀΦ 

 

To draw a boundary polyline 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ .ƻǳƴŘŀǊȅ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ƻōƧŜŎǘǎ ǘƘŀǘ ȅƻǳ ǿŀƴǘ ǘƻ ōŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ ōƻǳƴŘŀǊȅ ǇƻƭȅƭƛƴŜ 

ōȅ ŘƻƛƴƎ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

3. /ǳǊǊŜƴǘ ǾƛŜǿǇƻǊǘ π 5ŜŦƛƴŜ ŀ ōƻǳƴŘŀǊȅ ǎŜǘ ǿƛǘƘ ŀƭƭ ŜƴǘƛǘƛŜǎ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ǾƛŜǿǇƻǊǘΦ 

Lƴ ŀŘŘƛǘƛƻƴΣ ƛŦ ǘƘƛǎ ƻǇǘƛƻƴ ƛǎ ǎŜƭŜŎǘŜŘΣ ŀƴȅ ōƻǳƴŘŀǊȅ ǎŜǘ ŎǳǊǊŜƴǘƭȅ ǳǎŜŘ ǿƛƭƭ ōŜ 

ŎŀƴŎŜƭŜŘΦ 

4. 9ȄƛǎǘƛƴƎ ǎŜǘ π /ƭƛŎƪ bŜǿ ōǳǘǘƻƴ ǘƻ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ŘǊŀǿƛƴƎ ŀǊŜŀΣ ŀƴŘ ǇǊƻƳǇǘ ǳǎŜǊǎ ǘƻ 

ǎŜƭŜŎǘ ƻōƧŜŎǘǎ ŦƻǊ ŘŜŦƛƴƛƴƎ ōƻǳƴŘŀǊȅ ǎŜǘǎΦ tǊŜǎǎ 9ƴǘŜǊ ǘƻ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ŘƛŀƭƻƎ ōƻȄ 

ŀŦǘŜǊ ǎŜƭŜŎǘƛƻƴΦ ¢Ƙƛǎ ƻǇǘƛƻƴ ƛǎ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ŀŦǘŜǊ ǎŜƭŜŎǘƛƴƎ ƻōƧŜŎǘǎ ōȅ ǳǎƛƴƎ ǘƘŜ bŜǿ 

ōǳǘǘƻƴΦ 

5. {ŜƭŜŎǘ ǘƘŜ LǎƭŀƴŘ 5ŜǘŜŎǘƛƻƴ ƻǇǘƛƻƴΦ 

6. /ƭƛŎƪ tƛŎƪ tƻƛƴǘǎΦ 

7. Lƴ ǘƘŜ ŘǊŀǿƛƴƎΣ ŎƭƛŎƪ ƛƴǎƛŘŜ ǘƘŜ ŀǊŜŀ ǿƘƻǎŜ ŎƭƻǎŜŘ ǇŜǊƛƳŜǘŜǊ ŦƻǊƳǎ ǘƘŜ ōƻǳƴŘŀǊȅΣ 
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ƴƻǘ ƻƴ ǘƘŜ ǇƻƭȅƭƛƴŜ ƛǘǎŜƭŦΦ LŦ ŘŜǎƛǊŜŘΣ ŎƻƴǘƛƴǳŜ ŎƭƛŎƪƛƴƎ ƛƴǎƛŘŜ ŀŘŘƛǘƛƻƴŀƭƭȅ ŎƭƻǎŜŘ 

ǇŜǊƛƳŜǘŜǊǎΦ 

8. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜƭŜŎǘƛƻƴΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

9. Lƴ ǘƘŜ .ƻǳƴŘŀǊȅ /ǊŜŀǘƛƻƴ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ hYΦ 

6.1.7. tƻƭȅƎƻƴǎ 

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-length sides. 

However, you should keep one thing in mind that rectangles are created by RECTANG command 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 

polygon based on another object, the following methods are provided with some given qualifications: 

¶ Specifying the radius of an inscribed circle if the distance between the center of the polygon 

and the endpoint of each side (inscribed) is known 

¶ Specifying the radius of a circumscribed circle if the distance between the center of the polygon 

and the midpoint of each side (circumscribed) is known 

¶ Specifying the length of an edge and where you want to place it 

To draw a polygon by vertex 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ tƻƭȅƎƻƴ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. ¢ȅǇŜ р ǘƻ ǎǇŜŎƛŦȅ ŦƛǾŜ ǎƛŘŜǎ ƻŦ ǘƘŜ ǇƻƭȅƎƻƴΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ǇƻƭȅƎƻƴΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǾŜǊǘŜȄ ƻŦ ǘƘŜ ǇƻƭȅƎƻƴΦ 

 

¢ƘŜ ŎŜƴǘŜǊ ό!ύ ŀƴŘ ǾŜǊǘŜȄ ό.ύ  wŜǎǳƭǘƛƴƎ ǇƻƭȅƎƻƴ 

6.1.8. wŜŎǘŀƴƎƭŜǎ 

With ZWCAD, rectangles are closed polylines with four sides. You draw a rectangle by specifying its 

opposite corners. The rectangle is normally aligned parallel to 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. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ wŜŎǘŀƴƎƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ƻƴŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǊŜŎǘŀƴƎƭŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƻǇǇƻǎƛǘŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǊŜŎǘŀƴƎƭŜΦ 

 

hǇǇƻǎƛǘŜ ŎƻǊƴŜǊǎ ό! ŀƴŘ .ύ        wŜǎǳƭǘƛƴƎ ǊŜŎǘŀƴƎƭŜ 

 

You can edit each side of a rectangle individually using the Edit Polyline tool on the Modify II toolbar. 

You can convert the sides into individual line objects using the Explode tool on the Modify toolbar. 

 

TIP To control the line width of the rectangle, type ñwò 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. tƻƛƴǘǎ 

You can draw a point object formatted as either a single dot or as one of 19 other possible display styles. 

To draw a point  

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ tƻƛƴǘ Ҕ {ƛƴƎƭŜ tƻƛƴǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ǇƻƛƴǘΦ 

To draw several points 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ tƻƛƴǘ Ҕ aǳƭǘƛǇƭŜ tƻƛƴǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ŜŀŎƘ ǇƻƛƴǘΦ 

 

/ƘŀƴƎƛƴƎ ǘƘŜ ǎƛȊŜ ŀƴŘ ŀǇǇŜŀǊŀƴŎŜ ƻŦ Ǉƻƛƴǘ ƻōƧŜŎǘǎ 

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 you use the Zoom command to change the magnification of the drawing. 

To change the size and appearance of point objects 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ tƻƛƴǘ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 
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2. ¦ƴŘŜǊ tƻƛƴǘ {ǘȅƭŜΣ ǎŜƭŜŎǘ ǘƘŜ ǎǘȅƭŜ ȅƻǳ ǿŀƴǘΦ 

3. ¦ƴŘŜǊ tƻƛƴǘ {ƛȊŜΣ ǎǇŜŎƛŦȅ ǘƘŜ Ǉƻƛƴǘ ǎƛȊŜΣ ƻǊ ŎƘƻƻǎŜ ƻƴŜ ƻŦ ǘƘŜ ƻǇǘƛƻƴǎΦ 

4. /ƭƛŎƪ hYΦ 

When you regenerate the drawing, all point objects change to reflect the new size and appearance settings. 

6.1.10. ¢ǊŀŎŜǎ 

Creating traces using the TRACE command. 

 

The endpoints of a trace are on the center line and are always cut square. TRACE automatically calculates 

the correct levels for connection to adjacent segments. 

 

Traces appear solid filled if Fill mode is on. When Fill mode is off, only the outline of a trace is displayed. 

6.1.11. CǊŜŜƘŀƴŘ {ƪŜǘŎƘŜǎ 

A freehand sketch consists of many straight line segments, created either as individual line objects or as 

a polyline. Before you begin creating a freehand sketch, you must set the length, or increment, of each 

segment. The smaller the segments, the more accurate your sketch, but segments that are too small can 

greatly increase the file size. 

 

After you specify the length of the sketch segments, move a pointing device to the drawing area on the 

screen and then right-click or enter p (pen) to begin sketching. 

 

Your freehand sketch is not added to the drawing until 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 can't 

continue sketching until you select eXit or press Enter. 

 

/ǊŜŀǘŜ {ƪŜǘŎƘŜǎ 

The SKETCH command controls the pen using the mouse or the Pen option at the command prompt. 

Move a pointing device to the drawing area on the screen and then right-click or enter p (pen) to begin 

sketching. Right-click or enter p (pen) again to lift the pen up and stop drawing. 
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You set the minimum length or increment of the segments. 

 

Before sketching, check the CELTYPE system variable to make sure the current linetype is BYLAYER. 

If you use a linetype with dots or dashes and set the sketch line segment shorter than the spaces or dashes, 

you won't see the spaces or dashes. 

To create a freehand sketch 

1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ŜƴǘŜǊ {Y9¢/I ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

2. !ǘ ǘƘŜ ϦwŜŎƻǊŘ ƛƴŎǊŜƳŜƴǘϦ ǇǊƻƳǇǘΣ ŜƴǘŜǊ ǘƘŜ ƳƛƴƛƳǳƳ ƭƛƴŜ ǎŜƎƳŜƴǘ ƭŜƴƎǘƘΦ 

3. aƻǾŜ ǘƘŜ ŎǳǊǎƻǊ ǘƻ ǘƘŜ ŘǊŀǿƛƴƎ ŀǊŜŀΣ ŀƴŘ ǘƘŜƴ ǊƛƎƘǘπŎƭƛŎƪ ƻǊ ŜƴǘŜǊ Ǉ όǇŜƴύ ǘƻ ōŜƎƛƴ 

ǎƪŜǘŎƘƛƴƎΦ ²ƘŜƴ ȅƻǳ ƳƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜΣ ½²/!5 ŘǊŀǿǎ ǘŜƳǇƻǊŀǊȅ ŦǊŜŜƘŀƴŘ ƭƛƴŜ 

ǎŜƎƳŜƴǘǎ ƻŦ ǘƘŜ ƭŜƴƎǘƘ ȅƻǳ ǎǇŜŎƛŦƛŜŘΦ ¢ƘŜ ǎƪŜǘŎƘ ŘƻŜǎƴϥǘ ŀŎŎŜǇǘ ŎƻƻǊŘƛƴŀǘŜ ƛƴǇǳǘΦ 5ǳǊƛƴƎ 

ǘƘŜ ŎƻƳƳŀƴŘΣ ŦǊŜŜƘŀƴŘ ƭƛƴŜǎ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ŀ ŘƛŦŦŜǊŜƴǘ ŎƻƭƻǊΦ 

4. wƛƎƘǘπŎƭƛŎƪ ƻǊ ŜƴǘŜǊ Ǉ όǇŜƴύ ŀƎŀƛƴ ǘƻ ƭƛŦǘ ǘƘŜ ǇŜƴ ǳǇ ŀƴŘ ǎǘƻǇ ŘǊŀǿƛƴƎΣ ǎƻ ǘƘŀǘ ȅƻǳ Ŏŀƴ 

ƳƻǾŜ ǘƘŜ ŎǳǊǎƻǊ ŀǊƻǳƴŘ ǘƘŜ ŘǊŀǿƛƴƎ ŀǊŜŀ ǿƛǘƘƻǳǘ ŘǊŀǿƛƴƎΦ  

5. 9ƴǘŜǊ w όwŜŎƻǊŘύ ŀǘ ŀƴȅ ǘƛƳŜ ǘƻ ǿǊƛǘŜ ƛƴǘƻ ǘƘŜ ŘǊŀǿƛƴƎ ǘƘŜ ƭƛƴŜ ȅƻǳϥǊŜ ŘǊŀǿƛƴƎ ŀƴŘ 

ǘƘƻǎŜ ŀƭǊŜŀŘȅ ŘǊŀǿƴΦ LŦ ǘƘŜ ǇŜƴ ƛǎ ƳƻǾŜŘΣ ȅƻǳ Ŏŀƴ ŎƻƴǘƛƴǳŜ ŘǊŀǿƛƴƎ ŀŦǘŜǊ ǿǊƛǘƛƴƎΦ LŦ ǘƘŜ 

ǇŜƴ ƛǎ ǳǇΣ ŎƭƛŎƪ ǘƻ ǊŜǎǳƳŜ ŘǊŀǿƛƴƎΦ  

6. tǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎƪŜǘŎƘ ŀƴŘ ǿǊƛǘŜ ŀƭƭ ƭƛƴŜǎ ƛƴǘƻ ǘƘŜ ŘǊŀǿƛƴƎΦ 

 

9ǊŀǎƛƴƎ ŦǊŜŜƘŀƴŘ ǎƪŜǘŎƘ ƭƛƴŜǎ 

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. ²ƘƛƭŜ ǊǳƴƴƛƴƎ ǘƘŜ {Y9¢/I ŎƻƳƳŀƴŘΣ ŜƴǘŜǊ 9Φ LŦ ǘƘŜ ǇŜƴ ǿŀǎ ŘƻǿƴΣ ƛǘ ƳƻǾŜǎ ǳǇΦ 

2. aƻǾŜ ǘƘŜ ŎǳǊǎƻǊ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƭƛƴŜ ȅƻǳ ŘǊŜǿ ƭŀǎǘ ŀƴŘ ǘƘŜƴ ƳƻǾŜ ƛǘ ōŀŎƪ ŀǎ ŦŀǊ 

ŀƭƻƴƎ ǘƘŜ ƭƛƴŜ ŀǎ ȅƻǳ ǿŀƴǘ ǘƻ ŜǊŀǎŜΦ 

3. ¢ƻ ŜƴŘ ǘƘŜ ŜǊŀǎǳǊŜ ŀƴŘ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ǎƪŜǘŎƘ /ƻƳƳŀƴŘ ǇǊƻƳǇǘΣ ŜƴǘŜǊ 9Φ LŦ ȅƻǳ ǿŀƴǘ 

ǘƻ ŎƘŀƴƎŜ ǘƘŜ ŎǳǊǊŜƴǘ ǾƛŜǿǇƻǊǘ ǿƘƛƭŜ ǎƪŜǘŎƘƛƴƎΣ ƳŀƪŜ ǎǳǊŜ ǘƘŜ ǇŜƴ ƛǎ ǳǇ ŀƴŘ ŀƭƭ 

ƭƛƴŜǎ ǿŜǊŜ ǿǊƛǘǘŜƴ ƛƴǘƻ ǘƘŜ ŘǊŀǿƛƴƎΦ 
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6.2. 5Ǌŀǿ /ǳǊǾŜŘ hōƧŜŎǘǎ 

6.2.1. !ǊŎǎ 

An arc is a portion of a circle. The default method for drawing an arc is to specify three pointsðthe start 

point, a second point, and the endpoint. You can draw arcs using any of the following methods: 

¶ Three points on an arc 

¶ Start point, center point, endpoint 

¶ Start point, center point, included angle 

¶ Start point, center point, chord length 

¶ Start point, endpoint, included angle 

¶ Start point, endpoint, starting direction 

¶ Start point, endpoint, radius 

¶ Center point, start point, endpoint 

¶ Center point, start point, included angle 

¶ Center point, start point, chord length 

¶ As a tangent continuation of the previous arc or line 

¶ 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 on the arc and the endpoint of the arc. In the following example, the start point of the arc snaps 

to the endpoint of a line. The second point of the arc snaps to the middle circle in the illustration. 

 

To draw an arc by specifying three points 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ !ǊŎ Ҕ о tƻƛƴǘǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘΦ 



ZWCAD User Guide 

 

 

126 

 
 

 

{ǘŀǊǘ Ǉƻƛƴǘ ό!ύΣ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ό.ύΣ ŀƴŘ ŜƴŘǇƻƛƴǘ ό/ύ 

 

5Ǌŀǿ !ǊŎǎ ōȅ {ǇŜŎƛŦȅƛƴƎ {ǘŀǊǘΣ /ŜƴǘŜǊΣ 9ƴŘ 

Under command line prompts for drawing an arc, draw an arc by specifying center, start point, and 

endpoint. 

 

To draw an arc by specifying its start point, center point, and endpoint 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ !ǊŎ Ҕ {ǘŀǊǘΣ /ŜƴǘŜǊΣ 9ƴŘ ƻŦ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘΦ 

 

{ǘŀǊǘ Ǉƻƛƴǘ ό!ύΣ ǘƘŜ ŎŜƴǘŜǊ Ǉƻƛƴǘ ό.ύΣ ŀƴŘ ŜƴŘǇƻƛƴǘ ό/ύ 

 

5Ǌŀǿ !ǊŎǎ ōȅ {ǇŜŎƛŦȅƛƴƎ {ǘŀǊǘΣ /ŜƴǘŜǊΣ !ƴƎƭŜ 

Under command line prompts for drawing arcs, draw an arc by specifying a start point and included an 

angle. 



ZWCAD User Guide 

 

 

127 

 
 

 

 

The included angle determines the endpoint of the arc. Use the Start, End, Angle method when you know 

both endpoints but cannot snap to a center point. 

 

To draw an arc by specifying two points and an included angle 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ !ǊŎ Ҕ {ǘŀǊǘΣ 9ƴŘΣ !ƴƎƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ŀƴ ƛƴŎƭǳŘŜŘ ŀƴƎƭŜΦ ¢ƻ ŘǊŀǿ ŀƴ ŀǊŎ ƛƴ ŀ ŎƻǳƴǘŜǊŎƭƻŎƪǿƛǎŜ ŘƛǊŜŎǘƛƻƴΣ ŜƴǘŜǊ ŀ 

ǇƻǎƛǘƛǾŜ ǾŀƭǳŜ ŦƻǊ ǘƘŜ ƛƴŎƭǳŘŜŘ ŀƴƎƭŜΦ ¢ƻ ŘǊŀǿ ŀƴ ŀǊŎ ƛƴ ŀ ŎƭƻŎƪǿƛǎŜ ŘƛǊŜŎǘƛƻƴΣ ŜƴǘŜǊ 

ŀ ƴŜƎŀǘƛǾŜ ǾŀƭǳŜ ŦƻǊ ǘƘŜ ƛƴŎƭǳŘŜŘ ŀƴƎƭŜΦ 

 

{ǘŀǊǘ Ǉƻƛƴǘ ό!ύΣ ŜƴŘǇƻƛƴǘ ό.ύΣ ŀƴŘ ƛƴŎƭǳŘŜŘ ŀƴ ŀƴƎƭŜ ό/ύ 

 

5Ǌŀǿ !ǊŎǎ ōȅ {ǇŜŎƛŦȅƛƴƎ {ǘŀǊǘΣ /ŜƴǘŜǊΣ [ŜƴƎǘƘ 

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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5Ǌŀǿ !ǊŎǎ ōȅ {ǇŜŎƛŦȅƛƴƎ {ǘŀǊǘΣ 9ƴŘΣ 5ƛǊŜŎǘƛƻƴκwŀŘƛǳǎ 

Draw an arc by specifying start, end radius/Direction, enter a length or click a line segment using any 

pointing device either clockwise or counterclockwise. If using the second way, move the cursor to direct 

the arc upwards or downwards. As the following picture shows, move the cursor downwards to draw an 

arc up concaved. 

 

5Ǌŀǿ /ƻƴǘƛƎǳƻǳǎ !ǊŎǎ ŀƴŘ [ƛƴŜǎ 

Immediately after you complete an arc, you can start a line tangent to the arc at an endpoint by executing 

the LINE command. Conversely, if you perform the ARC command after you completed a line, you can 

start an arc tangent to the line at an endpoint. 

 
 

You can connect sequentially drawn arcs in the same way. To create connected arcs using a menu, click 

Arc from the Draw menu, and then click Continue. In both cases, the resulting object is tangent to the 

previous one. You can use the shortcut menu to repeat the Continue option. 

To draw an arc tangent to an arc or line 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ !ǊŎ Ҕ /ƻƴǘƛƴǳŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘ ƻŦ ǘƘŜ ǘŀƴƎŜƴǘ ŀǊŎΦ 
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9ƴŘǇƻƛƴǘ ό!ύ 

6.2.2. /ƛǊŎƭŜǎ 

The default method for drawing a circle is to specify a center point and radius. 

 

You can draw circles using any of the following methods: 

¶ Center, Radius 

¶ Center, Diameter 

¶ Two points 

¶ Three points 

¶ Tangent, Tangent, Radius 

¶ Tangent, Tangent, Tangent 

 

To draw a circle by specifying its center and radius 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ /ƛǊŎƭŜ Ҕ /ŜƴǘŜǊΣ wŀŘƛǳǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻŦ ǘƘŜ ŎƛǊŎƭŜΦ 

 

/ŜƴǘŜǊ Ǉƻƛƴǘ ό!ύ ŀƴŘ ǊŀŘƛǳǎ ό.ύ 
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5Ǌŀǿ ŀ /ƛǊŎƭŜ ¢ŀƴƎŜƴǘ ǘƻ hǘƘŜǊ hōƧŜŎǘǎ 

The tangent point is a point where an object touches another object without intersecting it. To create a 

circle that is tangent to other objects, select the objects and then specify the radius of the 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 method is 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. 

 

 

To draw a circle tangent to existing objects 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ /ƛǊŎƭŜ Ҕ ¢ŀƴΣ ¢ŀƴΣ wŀŘƛǳǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ǘŀƴƎŜƴǘ Ǉƻƛƴǘ ƻƴ ǘƘŜ ƻōƧŜŎǘ ǘƻ ōŜ ǘŀƴƎŜƴǘ ǿƛǘƘ ǘƘŜ ŎƛǊŎƭŜΦ 

3. {ŜƭŜŎǘ ǘƘŜ ǎŜŎƻƴŘ ǘŀƴƎŜƴǘ Ǉƻƛƴǘ ƻƴ ǘƘŜ ƻōƧŜŎǘ ǘƻ ōŜ ǘŀƴƎŜƴǘ ǿƛǘƘ ǘƘŜ ŎƛǊŎƭŜΦ  

4. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻŦ ǘƘŜ ŎƛǊŎƭŜΦ 

 

¢ƘŜ ǊŀŘƛǳǎ ƻŦ ǘƘŜ ŎƛǊŎƭŜ ό!ύ ŀƴŘ ǘŀƴƎŜƴǘ ƭƛƴŜǎ ό.ύ ŀƴŘ ό/ύ 

6.2.3. 9ƭƭƛǇǎŜǎ ŀƴŘ 9ƭƭƛǇǎŜ !ǊŎǎ 

5ǊŀǿƛƴƎ ŜƭƭƛǇǎŜǎ 

The default method for drawing an ellipse is to specify the endpoints of one axis of the ellipse, and then 

specify a distance representing half the length of the second axis. The endpoints of the first axis determine 

the orientation of the ellipse. The longer axis of the ellipse is called the major axis, and the shorter one 
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is the minor axis. The order in which you define the axes does not matter. The program determines the 

major and minor axes based on their relative lengths. You can draw ellipses using any of the following 

methods: 

¶ Center 

¶ Axis, End 

To draw an ellipse by specifying the axis and endpoints 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ 9ƭƭƛǇǎŜ Ҕ !ȄƛǎΣ 9ƴŘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ŜƴŘǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ ŜƴŘǇƻƛƴǘΦ 

4. 5ǊŀƎ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ƳƛŘǇƻƛƴǘΣ ŀƴŘ ŎƭƛŎƪ ǘƻ ǎǇŜŎƛŦȅ ŀ ŘƛǎǘŀƴŎŜ ŦƻǊ 

ƘŀƭŦ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ǎŜŎƻƴŘ ŀȄƛǎΦ 

 

CƛǊǎǘ ŀȄƛǎ ŜƴŘǇƻƛƴǘ ό!ύΣ ǎŜŎƻƴŘ ŀȄƛǎ ŜƴŘǇƻƛƴǘ ό.ύΣ ŀƴŘ ƘŀƭŦπƭŜƴƎǘƘ ƻŦ ŀƴƻǘƘŜǊ ŀȄƛǎ ό/ύ 

 

5ǊŀǿƛƴƎ ŜƭƭƛǇǘƛŎŀƭ ŀǊŎǎ 

An elliptical arc is a portion of an 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. Then you specify the start and end angles for the arc, measured from the center of the ellipse 

in relation to its major axis. 

To draw an elliptical arc by specifying the axis endpoints 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ 9ƭƭƛǇǎŜ Ҕ !ǊŎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ŜƴŘǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ ŜƴŘǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƘŀƭŦπƭŜƴƎǘƘ ƻŦ ǘƘŜ ƻǘƘŜǊ ŀȄƛǎΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ŀƴƎƭŜ ƻŦ ǘƘŜ ŀǊŎΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘ ŀƴƎƭŜΦ 

 

NOTE ZWCAD draws elliptical arcs in the direction you specify. Go to Format > Units menu option, 

under Angle tab, the default setting is counterclockwise. 
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CƛǊǎǘ ŀȄƛǎ ŜƴŘǇƻƛƴǘ ό!ύΣ ǎŜŎƻƴŘ ŀȄƛǎ ŜƴŘǇƻƛƴǘ ό.ύΣ ƘŀƭŦπƭŜƴƎǘƘ ƻŦ ŀƴƻǘƘŜǊ ŀȄƛǎ ό/ύΣ ǎǘŀǊǘ ŀƴƎƭŜ ƻŦ ŀǊŎ ό5ύ ŀƴŘ ŜƴŘ ŀƴƎƭŜ 

ό9ύ 

6.2.4. {ǇƭƛƴŜǎ 

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. 

 

A NURBS 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 set of fit points you specify. 

The lower the tolerance, the more closely the spline fits the points. If the value is set to 0, the spline curve 

passes through the fit 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: 

¶ Create a spline converted from a polyline using Spline option of PEDIT command. 

¶ Create a spline using SPLINE command, that is NURBS curve. 

To draw a spline 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǇƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ǎǇƭƛƴŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ǎǇƭƛƴŜΦ 

4. {ǇŜŎƛŦȅ ŀǎ Ƴŀƴȅ ƳƻǊŜ Ǉƻƛƴǘǎ ŀǎ ȅƻǳ ǿŀƴǘΦ 
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5. ²ƘŜƴ ȅƻǳ ƘŀǾŜ ŦƛƴƛǎƘŜŘΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

You can add tangents to the spline, which are lines that give it shape. 

1. ¢ƻ ŀŘŘ ǘŀƴƎŜƴǘǎ ǘƻ ŀ ǎǇƭƛƴŜ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘƛƴƎ ǘŀƴƎŜƴǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘƛƴƎ ǘŀƴƎŜƴǘ ǇƻƛƴǘΦ 

 
[ŜŦǘΥ {ǇƭƛƴŜ 

wƛƎƘǘΥ {ǇƭƛƴŜ ǿƛǘƘ ǎǘŀǊǘƛƴƎ ǘŀƴƎŜƴǘ Ǉƻƛƴǘ ό!ύ ŀƴŘ ŜƴŘƛƴƎ ǘŀƴƎŜƴǘ Ǉƻƛƴǘ ό.ύ 

 

{ǇŜŎƛŦȅƛƴƎ Ŧƛǘ ǘƻƭŜǊŀƴŎŜ 

By default, a spline passes through all of the control points. When you draw a spline, you can change 

this by specifying the fit tolerance. The fit tolerance value determines how closely the spline fits the set 

of points you specify. For example, 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 of the intermediate control points. 

To specify the fit tolerance 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǇƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ǎǇƭƛƴŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ǎǇƭƛƴŜΦ 

4. ¢ƻ ŀŎŎŜǇǘ ǘƘŜ ŘŜŦŀǳƭǘ ƻŦ лΦллллΣ ǇǊŜǎǎ 9ƴǘŜǊΦ ¢ƻ ǎǇŜŎƛŦȅ ŀ ŘƛŦŦŜǊŜƴǘ Ŧƛǘ ǘƻƭŜǊŀƴŎŜΣ 

ŜƴǘŜǊ C ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ŀ ƴŜǿ Ŧƛǘ ǘƻƭŜǊŀƴŎŜΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ Ǉƻƛƴǘǎ ȅƻǳ ƴŜŜŘ ǘƻ ŘǊŀǿ ŀ ǎǇƭƛƴŜ ƻǊ ŀ ŎƭƻǎŜŘ ǎǇƭƛƴŜΦ 

5ǊŀǿƛƴƎ ŀ ŎƭƻǎŜŘ ǎǇƭƛƴŜ 

You can draw a closed spline, which is a spline for which the start point and endpoint are the same. 

Because the spline is closed, you specify only one tangent. 

To draw a closed spline 
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1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǇƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ǎǇƭƛƴŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ǎǇƭƛƴŜΦ 

4. {ǇŜŎƛŦȅ ŀǎ Ƴŀƴȅ ƳƻǊŜ Ǉƻƛƴǘǎ ŀǎ ȅƻǳ ǿŀƴǘΦ 

5. ²ƘŜƴ ȅƻǳ ƘŀǾŜ ŦƛƴƛǎƘŜŘΣ ƻƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ /Σ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

6. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǎǇŜŎƛŦȅ ǘƘŜ ǘŀƴƎŜƴǘ ǇƻƛƴǘΦ 

 

 

The start point and endpoint (A) of a closed spline. 

6.2.5. 5ƻƴǳǘǎ 

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 of the same donut by specifying different center 

points until you press Enter to complete the command. 

 

Similar to the way of drawing circle, donuts are closed polylines with certain width with or without fill. 

The system variable FILLMODE controls whether to fill the donut or not. 

 

If system variable FILLMODE is set to 1, to create filled donuts; if system variable FILLMODE is set 

to 0, to create donuts without filling. 

 

To create a donut, you specify 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 for the inside radius and outside radius. 

 

To draw a donut 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ 5ƻƴǳǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ƛƴǎƛŘŜ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ŘƻƴǳǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƻǳǘǎƛŘŜ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ŘƻƴǳǘΦ 
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4. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ŘƻƴǳǘΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ Ǉƻƛƴǘ ǘƻ ŘǊŀǿ ŀƴƻǘƘŜǊ ŘƻƴǳǘΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ 

ŎƻƳƳŀƴŘΦ 

 

LƴǎƛŘŜ ŘƛŀƳŜǘŜǊ ό!ύ ŀƴŘ ƻǳǘǎƛŘŜ ŘƛŀƳŜǘŜǊ ό.ύ 

6.3. /ǊŜŀǘŜ о5 hōƧŜŎǘǎ 

With 3D models, you can 

¶ View entities in three dimensions. 

¶ Create three-dimensional entities. 

¶ Edit entities in three-dimensional space. 

¶ Edit three-dimensional solids. 

¶ Display hidden-line and shaded views of three-dimensional entities. 

 

ZWCAD 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 

other two-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 one can be exacting and time-consuming. 

¶ Surface models, which consist of both 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 

individual planes forming a faceted, polygonal mesh. 

¶ 3D solids, which are three-dimensional ACIS entities that consist of faces and edges. 3D solids 

appear to 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. 



ZWCAD User Guide 

 

 

136 

 
 

 

 

You should notice that 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 to the conversion of model types, only solid-curve and curve--wireframe 

conversions are available.  

6.3.1. {Ŝǘ о5 ¢ƘƛŎƪƴŜǎǎ ŀƴŘ 9ƭŜǾŀǘƛƻƴ 

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 the xy plane of the current UCS. Positive 

elevations are above this plane; negative elevations are below it. 

 

The thickness of an object is the distance it 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 

object to a nonzero value. For example, a circle becomes a cylinder, a line becomes a three-dimensional 

plane, and a rectangle becomes a box. 

 

¢ǿƻπŘƛƳŜƴǎƛƻƴŀƭ ŜƴǘƛǘƛŜǎ   ¢ǿƻπŘƛƳŜƴǎƛƻƴŀƭ ŜƴǘƛǘƛŜǎ ǿƛǘƘ ǘƘƛŎƪƴŜǎǎ ŀŘŘŜŘ 

 

You can create three-dimensional objects using any of the following methods: 

Draw two-dimensional objects in three-dimensional space. 
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¶ Convert two-dimensional planar objects into three-dimensional objects by applying elevation 

and thickness. 

¶ Convert two-dimensional planar objects into three-dimensional objects by revolving or 

extruding. 

¶ 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. ¢ȅǇŜ /I!bD9 ƻƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊ ŀŦǘŜǊ ǎŜƭŜŎǘƛƴƎ ǘƘǊŜŜπ

ŘƛƳŜƴǎƛƻƴŀƭ ƻōƧŜŎǘǎΦ 

2. 9ƴǘŜǊ t όtǊƻǇŜǊǘƛŜǎύ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. 9ƴǘŜǊ 9 ό9ƭŜǾύ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

4. {ǇŜŎƛŦȅ ŀ ƴŜǿ ŜƭŜǾŀǘƛƻƴΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

To set the current thickness 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ ¢ƘƛŎƪƴŜǎǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. 9ƴǘŜǊ ŀ ƴŜǿ ǾŀƭǳŜ ŦƻǊ ǘƘƛŎƪƴŜǎǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

6.3.2. /ǊŜŀǘŜ ²ƛǊŜŦǊŀƳŜ aƻŘŜƭǎ 

A wireframe model is an edge or skeletal composition of lines and curves that are used to define 3D 

objects. 

¢ƛǇǎ ŦƻǊ ¦ǎƛƴƎ ²ƛǊŜŦǊŀƳŜ aƻŘŜƭǎ 

For the objects that are 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 define the basic shape of the 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 precision of models. 

 

Use coordinate filters to drop perpendiculars and easily locate points in 3D based on the location of 

points on other objects. 

/ǊŜŀǘŜ ²ƛǊŜŦǊŀƳŜ aƻŘŜƭǎ 

You can create wireframe models by positioning any 2D planar object anywhere in 3D space, using the 

following methods: 

¶ Specifying the 3D coordinate, which is X, Y, and Z location of the object. 

¶ Setting the default work plane (the XY plane of the UCS) on which you will draw the object. 

¶ Positioning an object by moving or copying to its proper 3D location after you create it.  

6.3.3. /ǊŜŀǘŜ {ǳǊŦŀŎŜǎ 

3D meshes use planar embedded surfaces as its surface. Defined from the vertex position of initial mesh 

network-axis and secondary network-axis (the direction of M and N), in which Vertex of initial mesh 

network-axis points to the M direction, and N direction points to secondary network-axis. Similar to the 

function of X and Y axis on XY plane, M and N are designated individually to the vertex position of row 

and column, Meshes are available both in 2D and 3D spaces, mainly used in 3D spaces. 

 

Meshes can help solving the problem of using features like hiding, shade and 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: 

 

 

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 of a mesh determines the number 

of lines drawn on each direction. 

/ǊŜŀǘŜ о5 ǎǳǊŦŀŎŜǎ 

You can create a three-dimensional face, which consists of a section of a plane in three-dimensional 

space. You define a three-dimensional face by specifying the x,y,z coordinates of three 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 point and 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 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ о5 CŀŎŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ǘƘǊŜŜπŘƛƳŜƴǎƛƻƴŀƭ ŦŀŎŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘΣ ǘƘƛǊŘΣ ŀƴŘ ŦƻǳǊǘƘ ǇƻƛƴǘǎΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǘƘƛǊŘ ŀƴŘ ŦƻǳǊǘƘ Ǉƻƛƴǘǎ ŦƻǊ ŀŘŘƛǘƛƻƴŀƭ ŦŀŎŜǎΦ 

5. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

TIP Any or all edges of a three-dimensional face can be invisible to allow you to more accurately model 

objects with holes in them. As the program prompts you for the corner points, in the prompt box, choose 

Invisible to make the next edge invisible. 

 

 

An example of a three-dimensional model created using three-dimensional faces. 

 

/ǊŜŀǘŜ о5 aŜǎƘŜǎ 

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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/ǊŜŀǘƛƴƎ ǊŜŎǘŀƴƎǳƭŀǊ ƳŜǎƘŜǎ 

You can create a three-dimensional rectangular mesh consisting of four-sided polygons. You determine 

the size of the mesh by specifying the number of vertices along the primary (M direction) and secondary 

(N direction) mesh axes and then specifying the coordinates for each vertex. 

To create a rectangular mesh 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ о5 aŜǎƘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǾŜǊǘƛŎŜǎ ŀƭƻƴƎ ǘƘŜ ǇǊƛƳŀǊȅ ƳŜǎƘ ŀȄƛǎΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǾŜǊǘƛŎŜǎ ŀƭƻƴƎ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ƳŜǎƘ ŀȄƛǎΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜǎ ŦƻǊ ŜŀŎƘ ǾŜǊǘŜȄΦ 

5. {ǇŜŎƛŦȅƛƴƎ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜǎ ŦƻǊ ǘƘŜ ƭŀǎǘ ǾŜǊǘŜȄ ŎƻƳǇƭŜǘŜǎ ǘƘŜ ƳŜǎƘ ŀƴŘ ŜƴŘǎ ǘƘŜ 

ŎƻƳƳŀƴŘΦ 

 

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 calculate the coordinates of the vertices. 
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!ƴ ŜȄŀƳǇƭŜ ƻŦ ŀ ǘƘǊŜŜπŘƛƳŜƴǎƛƻƴŀƭ ǘŜǊǊŀƛƴ ƳƻŘŜƭ ŎǊŜŀǘŜŘ ǳǎƛƴƎ ǊŜŎǘŀƴƎǳƭŀǊ ƳŜǎƘŜǎΦ 

 

The following picture shows the polygon mesh with coordinates specified for each vertex. 

 

/ǊŜŀǘŜ tƻƭȅƎƻƴ aŜǎƘŜǎ 

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 for all the vertices of that face. As you create each face, you can control the visibility and color 

of each edge and assign each edge to specific layers. 

 

When creating meshes, a positive vertex means 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 

1. ¢ȅǇŜ tC!/9 ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜǎ ƻŦ ŜŀŎƘ ǾŜǊǘŜȄΦ 

3. !ŦǘŜǊ ŜŀŎƘ ǾŜǊǘŜȄ ǘƘŀǘ ȅƻǳ ǎǇŜŎƛŦȅΣ ǘƘŜ ƴŜȄǘ ǾŜǊǘŜȄ ƴǳƳōŜǊ ƛǎ ŘƛǎǇƭŀȅŜŘΣ ŀƴŘ ȅƻǳ ŀǊŜ 

ǇǊƻƳǇǘŜŘ ŦƻǊ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜǎ ƻŦ ǘƘŜ ǾŜǊǘŜȄΦ {ǇŜŎƛŦȅ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 

9ƴǘŜǊΦ /ƻƴǘƛƴǳŜ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜǎ ŦƻǊ ŜŀŎƘ ƴǳƳōŜǊŜŘ ǾŜǊǘŜȄΦ 
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4. ¢ƻ ŦƛƴƛǎƘ ǎǇŜŎƛŦȅƛƴƎ ǾŜǊǘŜȄ ŎƻƻǊŘƛƴŀǘŜǎΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ǾŜǊǘŜȄ ƴǳƳōŜǊǎ ǘƘŀǘ ŘŜŦƛƴŜ ǘƘŜ ŦƛǊǎǘ ŦŀŎŜΦ ¸ƻǳ ǎǇŜŎƛŦȅ ǘƘŜ ŦŀŎŜ ōȅ 

ŜƴǘŜǊƛƴƎ ǘƘŜ ǾŜǊǘŜȄ ƴǳƳōŜǊǎ ǘƘŀǘ ǿŜǊŜ ŘŜŦƛƴŜŘ ǿƘŜƴ ȅƻǳ ǎǇŜŎƛŦƛŜŘ ŎƻƻǊŘƛƴŀǘŜǎ ƛƴ 

ǎǘŜǇ нΦ 9ŀŎƘ ŦŀŎŜ Ŏŀƴ ōŜ ŎƻƳǇƻǎŜŘ ƻŦ ǘƘǊŜŜ ƻǊ ƳƻǊŜ ƴǳƳōŜǊŜŘ ǾŜǊǘƛŎŜǎΦ 

6. ¢ƻ ŦƛƴƛǎƘ ŘŜŦƛƴƛƴƎ ǘƘŜ ŦƛǊǎǘ ŦŀŎŜΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

7. {ǇŜŎƛŦȅ ǘƘŜ ƴŜȄǘ ŦŀŎŜ ōȅ ŜƴǘŜǊƛƴƎ ƛǘǎ ǾŜǊǘŜȄ ƴǳƳōŜǊǎΦ 

8. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

TIP To make an edge invisible, type the vertex number as a negative value. 

/ǊŜŀǘŜ wǳƭŜŘ {ǳǊŦŀŎŜ 

RULESURF creates a polygon mesh 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 must be closed two or a point. If the first entity 

is a point, the other one should be a closed or open entity. There is only one point as a boundary curve 

on a ruled surface. 

 

 

If you select a closed polyline, the ruled surface begins at the last vertex and proceeds backward along 

the polyline segments. If you select open curves, selecting objects at the same side of the two objects to 

create a ruled surface, selecting objects at the different side of the two objects to create crossed ruled 

surface, shown as follows: 
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To create a ruled surface mesh 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ wǳƭŜŘ {ǳǊŦŀŎŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ŘŜŦƛƴƛƴƎ ƻōƧŜŎǘΦ 

3. {ŜƭŜŎǘ ǘƘŜ ǎŜŎƻƴŘ ŘŜŦƛƴƛƴƎ ƻōƧŜŎǘΦ 

 
{ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ό!ύ ŀƴŘ ǎŜŎƻƴŘ ό.ύ ŘŜŦƛƴƛƴƎ ƻōƧŜŎǘǎ    ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ǊǳƭŜŘ ǎǳǊŦŀŎŜ ƳŜǎƘ 

 

/ǊŜŀǘŜ ¢ŀōǳƭŀǘŜŘ {ǳǊŦŀŎŜ 

Creates a polygon mesh defined by a path and a direction vector. The path curve defines the surface of 

the polygon mesh. The objects like a line, arc, circle, ellipse, or 2D or 3D polyline can be used as outline 

curves for defining 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 polygon on the specified path, you should 

draw direction vector and original object before creating a Tabulated Surface. 

 

To create an extruded surface mesh 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ ¢ŀōǳƭŀǘŜŘ {ǳǊŦŀŎŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŜȄǘǊǳŘŜΦ 

3. {ŜƭŜŎǘ ǘƘŜ ŜȄǘǊǳǎƛƻƴ ǇŀǘƘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŜȄǘǊǳŘŜ ό!ύ ŀƴŘ ǘƘŜ ŜȄǘǊǳǎƛƻƴ ǇŀǘƘ ό.ύ  ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ŜȄǘǊǳŘŜŘ ǎǳǊŦŀŎŜ ƳŜǎƘ 
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NOTE An extruded mesh is different from an extruded solid. If you want to extrude an object and convert 

it to a three dimensional solid, use the Extrude command. 

/ǊŜŀǘŜ wŜǾƻƭǾŜŘ {ǳǊŦŀŎŜǎ 

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 or torus. REVSURF is useful for surfaces with rotational symmetry. 

 

 

You can create a surface of revolution, which is a three-dimensional polygon mesh that approximates 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 the starting angle and the number 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 of revolution). 

To create a revolved surface mesh 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ wŜǾƻƭǾŜŘ {ǳǊŦŀŎŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ǊŜǾƻƭǾŜΦ 

3. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ōŜ ǳǎŜŘ ŀǎ ǘƘŜ ŀȄƛǎ ƻŦ ǊŜǾƻƭǳǘƛƻƴΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘƛƴƎ ŀƴƎƭŜΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŘŜƎǊŜŜǎ ǘƻ ǊŜǾƻƭǾŜ ǘƘŜ ƻōƧŜŎǘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ōŜ ǊŜǾƻƭǾŜŘ ό!ύ ŀƴŘ ǘƘŜ ŀȄƛǎ ƻŦ ǊŜǾƻƭǳǘƛƻƴ ό.ύ   ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ǊŜǾƻƭǾŜŘ ǎǳǊŦŀŎŜ ƳŜǎƘ 
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/ǊŜŀǘŜ 9ŘƎŜπ5ŜŦƛƴŜŘ {ǳǊŦŀŎŜ aŜǎƘŜǎ 

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 four adjoining edges. You can select the edges 

in any order. The first edge you select determines the M-direction of the mesh. 

 

To create an edge defined Coons surface patch mesh 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ 9ŘƎŜ {ǳǊŦŀŎŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ŜŘƎŜΦ 

3. {ŜƭŜŎǘ ǘƘŜ ǎŜŎƻƴŘΣ ǘƘƛǊŘΣ ŀƴŘ ŦƻǳǊǘƘ ŜŘƎŜǎΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ōŜ ǳǎŜŘ ŀǎ ǘƘŜ ŦƻǳǊ ŜŘƎŜǎ ό!Σ .Σ /Σ ŀƴŘ 5ύ  ¢ƘŜ ǊŜǎǳƭǘƛƴƎ /ƻƻƴǎ ǎǳǊŦŀŎŜ ǇŀǘŎƘ ƳŜǎƘ 

6.3.4. /ǊŜŀǘŜ о5 {ƻƭƛŘǎ 

Creates 3D solids in a drawing. A solid object represents the entire volume of an object. Complex solid 

shapes are also easier to construct and edit than wireframes and meshes. 

 

You can use the following methods to create solids: 

¶ Combines one of the basic solid shapes such as a box, cone, cylinder, sphere, torus, and wedge 

or by extruding a 2D object along a path or revolving a 2D object about an axis. 

¶ 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 can be further modified by filleting, chamfering, 

or changing the color of their edges. 

¶ Solids are displayed as wireframes until you hide, shade, or render them. Additionally, you can 

analyze solids for their mass properties (volume, moments of inertia, the center of gravity, and 

so on). You can break a solid into mesh and wireframe objects using explode command. 

¶ The ISOLINES system variable controls the number of tessellation lines used to visualize 

curved portions of the wireframe. The FACETRES system variable adjusts the smoothness of 

shaded and hidden-line objects. 

/ǊŜŀǘŜ ŀ {ƻƭƛŘ .ƻȄ 

You can create rectangular boxes or cubes. A box consists of six rectangular surface planes. The base of 

the box is always parallel with the xy plane of the current UCS. You position the box by specifying either 

a corner or the center of the box. You determine the size of the box by either specifying a second corner 

and the height; defining the box to be a cube and then providing its length; or specifying the length, 

width, and height. 

 

The length of the box is 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 from which you can create a box 

using EXTRUDE. The 3D command creates a box shape defined by surfaces only. 

To create a box 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ƻƭƛŘǎ Ҕ .ƻȄ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƻǇǇƻǎƛǘŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƘŜƛƎƘǘΦ 

 

CƛǊǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜ ό!ύΣ ǘƘŜ ƻǇǇƻǎƛǘŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜ ό.ύΣ ŀƴŘ ǘƘŜ ƘŜƛƎƘǘ ό/ύ 
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To create a box as a three-dimensional surface 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ о5 {ǳǊŦŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ . ό.ƻȄύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƻǇǇƻǎƛǘŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ƘŜƛƎƘǘΦ 

/ǊŜŀǘŜ ŀ {ƻƭƛŘ /ƻƴŜ 

Draw a solid cone in current drawing using CONE command. By default, the cone's bottom lies on the 

XY plane of the current UCS. The cone height is parallel to the Z-axis. The apex determines the height 

and orientation of the cone. 

 

You can draw a 2D circle and then use EXTRUDE to taper the circle at an angle along the Z axis to 

create a solid 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 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ƻƭƛŘǎ Ҕ /ƻƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ ŎƻƴŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƘŜƛƎƘǘΦ 
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/ŜƴǘŜǊ ƻŦ ǘƘŜ ōŀǎŜ ό!ύΣ ǘƘŜ ǊŀŘƛǳǎ ƻŦ ǘƘŜ ōŀǎŜ ό.ύΣ ŀƴŘ ǘƘŜ ƘŜƛƎƘǘ ό/ύ 

 

To create a cone as a three-dimensional surface 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ о5 {ǳǊŦŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ / ό/ƻƴŜύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ ŎƻƴŜΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ƘŜƛƎƘǘΦ 

/ǊŜŀǘŜ ŀ {ƻƭƛŘ /ȅƭƛƴŘŜǊ 

You can create cylinders defined by a circular base. The base of a 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 or diameter of the base and the height. 

 

You can draw a circle and then use EXTRUDE to create a solid cylinder. To construct a cylinder with 

special detail, such as grooves along its sides, you can create a 2D profile of its base with a closed PLINE 

and then use EXTRUDE to define its height along the Z-axis. 

To create a cylinder 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ƻƭƛŘǎ Ҕ /ȅƭƛƴŘŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ ŎȅƭƛƴŘŜǊΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƘŜƛƎƘǘΦ 
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/ŜƴǘŜǊ ƻŦ ǘƘŜ ōŀǎŜ ό!ύΣ ǘƘŜ ǊŀŘƛǳǎ ƻŦ ǘƘŜ ōŀǎŜ ό.ύΣ ŀƴŘ ǘƘŜ ƘŜƛƎƘǘ ό/ύ 

To create a cylinder as a three-dimensional surface 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ о5 {ǳǊŦŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ [ όŎȅ[ƛƴŘŜǊύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊΣ ǊŀŘƛǳǎΣ ŀƴŘ ƘŜƛƎƘǘ ŀǎ ŘŜǎŎǊƛōŜŘ ǇǊŜǾƛƻǳǎƭȅΦ 

{ǇƘŜǊŜǎ 

You can create spheres. The latitude lines of a sphere are always parallel with the xy plane of the current 

UCS; the central axis is always parallel with the z-axis. You position a sphere by specifying its center 

point. You determine the size of a sphere by specifying either its radius or its diameter. 

 

To create a dome or dish, combine a sphere with a box and 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 

about the Z axis. The 3D command creates a spherical shape defined by surfaces only. 

To create a sphere 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ƻƭƛŘǎ Ҕ {ǇƘŜǊŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ǎǇƘŜǊŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊΦ 

 

/ŜƴǘŜǊ ό!ύ ŀƴŘ ǊŀŘƛǳǎ ό.ύ ƻŦ ǘƘŜ ǎǇƘŜǊŜ     ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ǎǇƘŜǊŜ 

To create a sphere as a three-dimensional surface 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ о5 {ǳǊŦŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 
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2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ { ό{ǇƘŜǊŜύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ǎǇƘŜǊŜΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƭƻƴƎƛǘǳŘƛƴŀƭ ǎŜŎǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ǘƘŜ Ȅȅ ǇƭŀƴŜΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƭŀǘƛǘǳŘƛƴŀƭ ǎŜŎǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ǇŀǊŀƭƭŜƭ ǘƻ ǘƘŜ Ȅȅ ǇƭŀƴŜΦ 

 

5ƛǎƘŜǎ 

You can create a three-dimensional dish. The latitude lines of a 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 of a dish by specifying either its radius or its diameter. 

To create a dish as a three-dimensional surface 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ о5 {ǳǊŦŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 5L ό5LǎƘύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ŀƴŘ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊ ŀǎ ŘŜǎŎǊƛōŜŘ ǇǊŜǾƛƻǳǎƭȅΦ 

5ƻƳŜǎ 

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 dome by 

specifying its center point. You determine the size of a dome by specifying either its radius or its diameter. 

To create a dome as a three-dimensional surface 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ о5 {ǳǊŦŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 5h ό5hƳŜύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ŀƴŘ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊ ŀǎ ŘŜǎŎǊƛōŜŘ ǇǊŜǾƛƻǳǎƭȅΦ 

¢ƻǊǳǎ 

You can create a three-dimensional donut or ring-shaped object known as a torus. The diameter of a ring 

is always parallel with the xy plane of the 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 of a torus by specifying its overall diameter 

or radius and the diameter or radius of the tube (the circle being revolved). 
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You can draw a torus with no center hole called self-intersecting torus because the radius of the tube is 

greater than the radius of the torus. To create a bipolar-depression solid, specify a positive tube radius 

greater than the radius of the torus. The 3D command creates a toroidal shape defined by surfaces only. 

To create a torus 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ƻƭƛŘǎ Ҕ ¢ƻǊǳǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ǿƘƻƭŜ ǘƻǊǳǎΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǿƘƻƭŜ ǘƻǊǳǎΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ōƻŘȅ ƻŦ ǘƘŜ ǘƻǊǳǎΦ 

 

/ŜƴǘŜǊ ό!ύ ŀƴŘ ǊŀŘƛǳǎ ƻŦ ǘƘŜ ǿƘƻƭŜ ǘƻǊǳǎ ό.ύΣ ŀƴŘ ǘƘŜ ǊŀŘƛǳǎ ƻŦ ǘƘŜ ōƻŘȅ ό/ύ 

To create a torus as a three-dimensional surface 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ о5 {ǳǊŦŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ¢ ό¢ƻǊǳǎύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ǿƘƻƭŜ ǘƻǊǳǎΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǿƘƻƭŜ ǘƻǊǳǎΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ǊŀŘƛǳǎ ƻǊ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ōƻŘȅ ƻŦ ǘƘŜ ǘƻǊǳǎΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƭƻƴƎƛǘǳŘƛƴŀƭ ǎŜŎǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ǘƘŜ Ȅȅ ǇƭŀƴŜΦ 

7. {ǇŜŎƛŦȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƭŀǘƛǘǳŘƛƴŀƭ ǎŜŎǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ǇŀǊŀƭƭŜƭ ǘƻ ǘƘŜ Ȅȅ ǇƭŀƴŜΦ 

²ŜŘƎŜǎ 

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 corner. The 

height is always parallel to the z-axis. You position the wedge by specifying either a corner or the center 

of the wedge. You determine the size of the wedge by either specifying a second corner and the height; 

defining the wedge based on a cube having a given length; or specifying the length, width, and height. 
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To create a wedge 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ƻƭƛŘǎ Ҕ ²ŜŘƎŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƻǇǇƻǎƛǘŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƘŜƛƎƘǘΦ 

 

CƛǊǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜ ό!ύΣ ǘƘŜ ƻǇǇƻǎƛǘŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜ ό.ύΣ ŀƴŘ ǘƘŜ ƘŜƛƎƘǘ ό/ύ 

To create a wedge as a three-dimensional surface 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ǳǊŦŀŎŜǎ Ҕ о5 {ǳǊŦŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ² ό²ŜŘƎŜύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƻǇǇƻǎƛǘŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ōŀǎŜΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ƘŜƛƎƘǘΦ 

IŜƭƛȄ 

When you create a helix, you can specify the following: 

· Base radius 

· Top radius 

· Helix height 

· Number of turns 

· Turn height 

· Twist direction 

You can use a helix as a path along which to sweep an object to create an image as follows, sweeping a 

circle along a helix path to create a solid model of a spring. 
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tȅǊŀƳƛŘ 

Create a 3D solid pyramid. 

By default, a pyramid is defined by the center of the base of the point, a point on the middle of the edge, 

and another point that determines the height. 

 

{ƻƭƛŘǎ 9ȄǘǊǳŘŜ 

EXTRUDE extrudes the profiles of the selected object along the chosen path to create solids. 

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 or self-intersecting segments. 

 

To extrude the objects that are lines or arcs intersect with polylines, you can use Join option of PEDIT 

command to convert them into multiple single polyline objects or convert them into regions before using 

PEDIT command. 

 

When an arc is part of a tapered extrusion, you need to set a small value to the angle of the arc, because 

larger angle may cause the outline to become a point before it attaches to the specified height. 
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To create an extruded solid 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ƻƭƛŘǎ Ҕ 9ȄǘǊǳŘŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŜȄǘǊǳŘŜΦ 

3. {ŜƭŜŎǘ ǘƘŜ ŜȄǘǊǳǎƛƻƴ ǇŀǘƘΣ ƻǊ ǎǇŜŎƛŦȅ ǘƘŜ ƘŜƛƎƘǘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŜȄǘǊǳŘŜ ό!ύ ŀƴŘ ǘƘŜ ŜȄǘǊǳǎƛƻƴ tŀǘƘ ό.ύ   ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ŜȄǘǊǳŘŜŘ ǎǳǊŦŀŎŜ ƳŜǎƘ 

{ƻƭƛŘǎ wŜǾƻƭǾŜ 

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 convert them into 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 or unclosed polylines. 
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To create a revolved solid 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ƻƭƛŘǎ Ҕ wŜǾƻƭǾŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ǊŜǾƻƭǾŜΦ 

3. 5ƻ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ŀȄƛǎ ƻŦ ǊŜǾƻƭǳǘƛƻƴΥ 

4. {ǇŜŎƛŦȅ ŀ ǎǘŀǊǘ Ǉƻƛƴǘ ŀƴŘ ŀƴ ŜƴŘǇƻƛƴǘΦ 

5. ¢ȅǇŜ ƻ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ǎŜƭŜŎǘ ŀƴ ƻōƧŜŎǘ ǘƘŀǘ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ ŀȄƛǎΦ 

6. ¢ȅǇŜ Ȅ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ȄπŀȄƛǎΦ 

7. ¢ȅǇŜ ȅ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ȅπŀȄƛǎΦ 

8. {ǇŜŎƛŦȅ ǘƘŜ ŀƴƎƭŜ ƻŦ ǊŜǾƻƭǳǘƛƻƴΦ 

 
[ŜŦǘΥ {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ǊŜǾƻƭǾŜ ό!ύ ŀƴŘ ǘƘŜ ŀȄƛǎ ό.ύ ŀōƻǳǘ ǿƘƛŎƘ ǘƻ ǊŜǾƻƭǾŜ ƛǘΣ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ŀƴƎƭŜ ƻŦ ǊŜǾƻƭǳǘƛƻƴ 

wƛƎƘǘΥ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ǊŜǾƻƭǾŜŘ ǎƻƭƛŘ 

aƛǊǊƻǊо5 

Creates a mirrored copy of selected 3D objects across a mirroring plane. 
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You can specify the mirroring plane the following: 

· Object: Uses the plane of a selected planar object 

· Last: Mirrors the selected objects about the last defined plane 

· Z Axis: Defines the plane by a point on the plane and a point normal to the plane 

· View: Aligns the plane with the viewing plane of the current viewport through a point 

· XY/YX/ZX: Aligns the plane with one of the standard planes through a specified point 

· 3 Points: Defines the plane by three points 

 

/ǊŜŀǘƛƴƎ ŎƻƳǇƻǎƛǘŜ ǎƻƭƛŘǎ 

You can create composite three-dimensional solids by combining, subtracting, and finding the 

intersection of two or more solids. 

 

With UNION command, you can combine the total volume of two or more solids or two or more regions 

into a composite object. 

 

To combine solids 
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1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ ¦ƴƛƻƴ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ŎƻƳōƛƴŜΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ŎƻƳōƛƴŜ ό! ŀƴŘ .ύ  ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ŎƻƳōƛƴŜŘ ǎƻƭƛŘ 

Use SUBTRACT to remove the common area of one set of solids from another. 

 

To subtract solids 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ {ǳōǘǊŀŎǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ǎǳōǘǊŀŎǘ ŦǊƻƳ ƻƴŜ ŀƴƻǘƘŜǊΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ǎǳōǘǊŀŎǘ ό! ŀƴŘ .ύ    ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ǎƻƭƛŘ 

 

INTERSECT command creates a composite solid from the common volume of two or more overlapping 

solids. The common volume is used to create composite solid and the non-overlapping portions will be 

removed. 
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Unlike INTERSECT command, INTERFERE compares the objects between two selected sets and 

creates a composite entity with the common volume of two or more solids without removing the original 

objects. 

To intersect solids 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ LƴǘŜǊǎŜŎǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ƛƴǘŜǊǎŜŎǘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ŎƻƳōƛƴŜ ό! ŀƴŘ .ύ   ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ŎƻƳōƛƴŜŘ ǎƻƭƛŘ 

6.4. /ǊŜŀǘŜ wŜƎƛƻƴǎ 

You can convert a closed object into a two-dimensional region. After you create a region, you can modify 

it using the various three-dimensional tools. For example, you can create a region from a square, and 

then extrude the square to create a three-dimensional cube. 

 

You can create regions from closed objects, such as polylines, polygons, circles, ellipses, closed splines, 

and donuts. 

 

Creating regions typically has no visible effect on a drawing. However, if the original object had a width 

or lineweight, that information is lost when you create the region. 

 

Regions can be used for applying hatching and shading and extracting design information, such as the 

centroid, and using MASSPROP to analyze properties, such as area. 
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Besides using closed 2D objects, you also have various options to create a region, such as connecting 

multiple loops or endpoints of open curves. However, the closed area inside the unclosed objects will not 

form regions. For example, crossed arcs 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, ZWCAD takes the closed area nearest to 

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 or intersect 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: 

 

Objects combined using SUBTRACT: 

 

Objects combined using INTERSECT: 
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To create a region 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ wŜƎƛƻƴ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ŎǊŜŀǘŜ ǘƘŜ ǊŜƎƛƻƴΦ 

3. tǊŜǎǎ 9ƴǘŜǊΦ 

4. ¢ƘŜ ŎƻƳƳŀƴŘ ōŀǊ ŘƛǎǇƭŀȅǎ ŀ ƳŜǎǎŀƎŜ ǘƘŀǘ ŘŜǎŎǊƛōŜǎ Ƙƻǿ Ƴŀƴȅ ǊŜƎƛƻƴǎ ǿŜǊŜ 

ŎǊŜŀǘŜŘΦ 

6.5. /ǊŜŀǘŜ wŜǾƛǎƛƻƴ /ƭƻǳŘǎ 

REVCLOUD creates a polyline of sequential arcs to form a cloud-shaped object. Revision Cloud helps 

mark your drawings by highlighting some important parts when reviewing or redline drawings. 

 

You can create a revision cloud from scratch, or you can convert objects, such as a circle, ellipse, polyline, 

or spline, to a revision cloud. If DELOBJ is set to 1 (the default), the original object is deleted once you 

convert an object to a revision cloud. 

 

You can set the minimum and maximum default values for the arc lengths of a 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 stores the last used arc length as a multiple of the DIMSCALE system variable to provide 

consistency among drawings with different scale factors. 

 

Make sure that the entire area to be outlined with REVCLOUD before using the command. REVCLOUD 

can't be transparent used and real-time panning and zooming. 

 

6.6. /ǊŜŀǘŜ .ǊŜŀƪ [ƛƴŜǎ 

Creates a polyline and inserts the breakline symbol. 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 your own block for the breakline symbol, make sure that the block contains two point objects on 

the Defpoints layer. Those point objects determine the placement of the symbol and how the line will be 

broken. 
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NOTE Current settings of DIMSCALE are capable of controlling the terminal size of break line flexibly. 

6.7. /ǊŜŀǘŜ ²ƛǇŜƻǳǘǎ 

Wipeouts are unique entities that can help you hide areas of your drawing. They display with the current 

background color, so the details behind the wipeout do not display or print. 

 

Wipeouts are similar to other entities ð you can copy, mirror, array, erase, rotate, and scale them, and 

they can be used in both model space and paper space. 

 

If you want to print the wipeout entities located in a drawing, you must print to a raster-capable printer. 

Note that in some cases you may have unexpected results when printing drawings that contain wipeout 

entities, for example, if printing on colored paper. 

5ǊŀǿƛƴƎ ǿƛǇŜƻǳǘǎ ǳǎƛƴƎ ǇƻƭȅƎƻƴǎ ŀƴŘ ǇƻƭȅƭƛƴŜǎ 

Wipeouts are created using existing polygons, closed zero-width polylines made up of only line segments, 

or new polylines that you draw while using the WIPEOUT command. 

To draw a wipeout 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ ²ƛǇŜƻǳǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ǇƻƛƴǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘ ƻŦ ŜŀŎƘ ǎŜƎƳŜƴǘΦ 

4. !ŦǘŜǊ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ƭŀǎǘ ŜƴŘǇƻƛƴǘΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

5ǊŀǿƛƴƎ ǿƛǘƘƻǳǘ ǿƛǇŜƻǳǘ   5ǊŀǿƛƴƎ ǿƛǘƘ ǿƛǇŜƻǳǘ 

 

To create a wipeout using an existing polygon or polyline 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ ²ƛǇŜƻǳǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 
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2. /ƘƻƻǎŜ t όtƻƭȅƭƛƴŜύΦ 

3. {ŜƭŜŎǘ ǘƘŜ ŎƭƻǎŜŘ ǇƻƭȅƭƛƴŜ ǘƻ ǳǎŜ ŦƻǊ ǘƘŜ ǿƛǇŜƻǳǘΦ 

4. /ƘƻƻǎŜ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

¸Ŝǎ τ /ǊŜŀǘŜǎ ǘƘŜ ǿƛǇŜƻǳǘ ŀƴŘ ŘŜƭŜǘŜǎ ǘƘŜ ǇƻƭȅƭƛƴŜ ǳǎŜŘ ǘƻ ŎǊŜŀǘŜ ǘƘŜ ǿƛǇŜƻǳǘΦ 

bƻ τ /ǊŜŀǘŜǎ ǘƘŜ ǿƛǇŜƻǳǘ ŀƴŘ ƪŜŜǇǎ ǘƘŜ ǇƻƭȅƭƛƴŜ ǳǎŜŘ ǘƻ ŎǊŜŀǘŜ ǘƘŜ ǿƛǇŜƻǳǘΦ 

¢ǳǊƴƛƴƎ ǿƛǇŜƻǳǘ ŦǊŀƳŜǎ ƻƴ ƻǊ ƻŦŦ 

Each wipeout has a frame along its boundary. Wipeout frames can be turned on or 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. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ ²ƛǇŜƻǳǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƘƻƻǎŜ C όCǊŀƳŜǎύΦ 

3. /ƘƻƻǎŜ hƴ ƻǊ hŦŦΦ 

 

²ƛǇŜƻǳǘ ŦǊŀƳŜǎ ǘǳǊƴŜŘ ƻƴ    ²ƛǇŜƻǳǘ ŦǊŀƳŜǎ ǘǳǊƴŜŘ ƻŦŦ 
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7. aƻŘƛŦȅ hōƧŜŎǘǎ 

7.1. {ŜƭŜŎǘ hōƧŜŎǘǎ 

You can create a selection set that consists of one or more objects before you modify them. 

 

Use any of the following methods to create a selection set: 

¶ Choose a command or tool first, and then select objects. 

¶ Select objects first, and then choose a command or tool (most objects). 

¶ Select objects by pointing, and then use grips to modify them. 

7.1.1. {ŜƭŜŎǘ hōƧŜŎǘǎ LƴŘƛǾƛŘǳŀƭƭȅ 

You can select one or more objects under the prompt of Select objects on the command line. The selected 

highlights on the screen and could be removed from the selection set. 

{ŜƭŜŎǘ ƻōƧŜŎǘǎ ǿƛǘƘ ǇƛŎƪōƻȄ 

You can select objects using a mouse or another pointing device. The mouse or other pointing device is 

represented of square pickbox on the drawing area. When selecting an object, the cursor square 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. 

wŜƳƻǾŜ {ŜƭŜŎǘƛƻƴ ŦǊƻƳ hōƧŜŎǘǎ 

If an object is no longer needed in a selection set, you can deselect it to remove it from the selection set. 

To remove an object from the selection set: Press Shift, and then select 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 from the selection set 

1. tǊŜǎǎ 9ǎŎŀǇŜΦ 
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tǊŜǾŜƴǘ hōƧŜŎǘǎ ŦǊƻƳ .ŜƛƴƎ {ŜƭŜŎǘŜŘ 

You can prevent objects from being selected by locking the layer. Because locking layer means that you 

can do any operations except for editing objects on this layer. You can set the locked layer as the current 

layer and add objects as well as 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 define the selection area, how to create a selection set. 

{ŜƭŜŎǘ hōƧŜŎǘǎ CƛǊǎǘ 

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 on the 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 point of a circle, and at the 

endpoints, midpoint, and center of an arc. 

 

9ȄŀƳǇƭŜǎ ƻŦ ƎǊƛǇ ƭƻŎŀǘƛƻƴǎΦ 

 

After you select one or more objects, you can choose an object modification command, such as Copy or 

Move, from the Modify menu or toolbar. You can also click the right mouse button to display a shortcut 

menu containing the object modification commands appropriate for the selected objects, and then choose 

the command from the menu. 

{ŜƭŜŎǘ ŀ /ƻƳƳŀƴŘ CƛǊǎǘ 

After typing a command, the cursor becomes a pickbox and prompts you to select objects. There are 

several methods for selecting objects: 

¶ Select objects using a mouse or another pointing device. 

¶ Click on the drawing area and drags the cursor to define a square selection area. 

¶ Entering interrogation? displays all selection methods, from which, you can specify the desired 

one. 

¶ Use multiple methods together. For example, 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 program prompts you to select objects. 
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Typing ? and pressing ENTER, you can choose a selection method. You can select individual objects or 

use other techniques such as selection windows to select multiple objects. 

 

When you select objects, you add them to the selection set. After you select at least one object, you can 

remove objects from the selection set. To finish adding objects to the selection set, press Enter. Most 

object-modification commands then act on the entire selection set. 

/ƻƴǘǊƻƭ ǘƘŜ ƘƛƎƘƭƛƎƘǘ ƻŦ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘǎ 

You can specify whether to display selected objects highlighted, which makes the selection set easier to 

see. By default, the highlighting feature is turned on. 

 

Setting system variable HIGHLIGHT 0 turns off the highlighting feature, which can improve the 

computer's performance. The operation does not affect grips. 

hōƧŜŎǘǎ ǎŜƭŜŎǘƛƻƴ ƳŜǘƘƻŘǎ 

When you choose a command that requires you to select objects (when you'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 them in the command bar: 

¶ Window Selects objects contained entirely within a rectangular selection window. 

¶ Last Selects the last selected object. 

¶ Crossing Selects all objects contained within or crossing the boundary of a rectangular selection 

window. 

¶ BOX Selects all objects inside or crossing a rectangle defined by two points. 

¶ ALL Selects all objects in the current drawing. 

¶ Fence Selects all objects crossing a selection box. 

¶ WPolygon Selects all objects inside a defined polygon. 

¶ CPolygon Selects all objects within or crossing a polygon defined by specifying points. 

¶ Group Selects all objects in the specified group. 

¶ Add Adds one or more objects to the selection set. 

¶ Remove Removes one or more objects from the selection set. 

¶ Multiple Selects multiple objects and highlights them. 

¶ Previous Selects the previous selection set. 

¶ Auto Switches to the "Auto" mode. Pointing to an object means selecting the object. 

¶ SIngle You can only select an object for each time. 

 

/ȅŎƭŜ {ŜƭŜŎǘ 

When you want to select something behind other objects, Cycle Select can help you easily pick whatever 

you want. Click ñCycle Selectò 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. After that, you will see the currently selected object 

being highlighted. If itôs 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 Space to confirm.  

7.1.2. {ŜƭŜŎǘ aǳƭǘƛǇƭŜ hōƧŜŎǘǎ 

You can select multiple objects at one time using rectangular area or fence. 

{ǇŜŎƛŦȅ ŀ wŜŎǘŀƴƎǳƭŀǊ {ŜƭŜŎǘƛƻƴ !ǊŜŀ 

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: 

¶ Drags the cursor from left to right to create an enclosed window selection. The objects entirely 

contained in the rectangular selection area are selected only. 

¶ 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) linetype is only partially visible in the viewport and all 

of the visible vectors of the linetype are inside of the selection window, the entire object is selected. 

To create a Window 

1. /ƭƛŎƪ ǘƻ ǎŜƭŜŎǘ ŀ Ǉƻƛƴǘ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΦ 

2. /ƭƛŎƪ ǘƻ ǘƘŜ ǊƛƎƘǘ ƻŦ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ǘƻ ǎŜƭŜŎǘ ŀ ǎŜŎƻƴŘ Ǉƻƛƴǘ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΦ 

 

²ƛƴŘƻǿ ōȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ŦƛǊǎǘ ό!ύ ŀƴŘ ǎŜŎƻƴŘ ό.ύ ǇƻƛƴǘǎΦ    wŜǎǳƭǘƛƴƎ ǎŜƭŜŎǘƛƻƴ 

 

To create a Crossing Window 

1. /ƭƛŎƪ ǘƻ ǎŜƭŜŎǘ ŀ Ǉƻƛƴǘ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΦ 

2. /ƭƛŎƪ ǘƻ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ǘƻ ǎŜƭŜŎǘ ŀ ǎŜŎƻƴŘ Ǉƻƛƴǘ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΦ 
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/ǊƻǎǎƛƴƎ ²ƛƴŘƻǿ ōȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ŦƛǊǎǘ ό!ύ ŀƴŘ ǎŜŎƻƴŘ ό.ύ Ǉƻƛƴǘǎ   wŜǎǳƭǘƛƴƎ ǎŜƭŜŎǘƛƻƴ 

 

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). 

{ǇŜŎƛŦȅ ŀƴ LǊǊŜƎǳƭŀǊƭȅ {ƘŀǇŜŘ {ŜƭŜŎǘƛƻƴ !ǊŜŀ 

You can select objects with an irregularly shaped area defined by the specified points. Under the prompt 

of SELECT command, you can select objects entirely enclosed by the selection area with the WPolygon, 

or the objects enclosed or crossed by the selection area with the CPolygon. 

 

To select objects using WPolygon 

1. !ŎǘƛǾŀǘŜ ŀƴ ƻōƧŜŎǘ ƳƻŘƛŦƛŎŀǘƛƻƴ ŎƻƳƳŀƴŘΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ²t ό²tƻƭȅƎƻƴύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǾŜǊǘƛŎŜǎ ƻŦ ǘƘŜ ǇƻƭȅƎƻƴΦ 

4. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ǇƻƭȅƎƻƴΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 



ZWCAD User Guide 

 

 

168 

 
 

 

²ƛƴŘƻǿ tƻƭȅƎƻƴ ōȅ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ǾŜǊǘƛŎŜǎ ƻŦ ǘƘŜ ǇƻƭȅƎƻƴ ό!Σ .Σ ŀƴŘ /ύ   wŜǎǳƭǘƛƴƎ ǎŜƭŜŎǘƛƻƴ 

 

{ǇŜŎƛŦȅ ŀ {ŜƭŜŎǘƛƻƴ CŜƴŎŜ 

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 objects using Fence 

1. !ŎǘƛǾŀǘŜ ŀƴ ƻōƧŜŎǘ ƳƻŘƛŦƛŎŀǘƛƻƴ ŎƻƳƳŀƴŘΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ C όCŜƴŎŜύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘǎ ƻŦ ǘƘŜ CŜƴŎŜ ǎŜƎƳŜƴǘǎΦ 

4. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ CŜƴŎŜΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

CŜƴŎŜ ōȅ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ŜƴŘǇƻƛƴǘǎ ƻŦ ǘƘŜ ŦŜƴŎŜ ǎŜƎƳŜƴǘǎ ό!Σ .Σ ŀƴŘ /ύ   wŜǎǳƭǘƛƴƎ ǎŜƭŜŎǘƛƻƴ 

 

¦ǎŜ hǘƘŜǊ {ŜƭŜŎǘƛƻƴ hǇǘƛƻƴǎ 

Typing SELECT and entering? displays all selection options, from which, you can choose a proper one. 

Remove Selection from Multiple Objects 

 

Under the prompt of Select objects, you can type R and choose a selection to remove objects from the 

selection set. You also can enter 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. vǳƛŎƪ {ŜƭŜŎǘƛƻƴ 

You can use QSELECT to create a selection set includable or exclusive of the 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 or appends to the current selection set. 

 

You can enter QSELECT on the command line or click Quick Select button from the Properties palette 

to open Quick Select dialog box. With the specified filtering condition, you can quickly define the 

selection set. 

7.1.4. DǊƻǳǇ hōƧŜŎǘǎ 

A group is a saved set of objects which you can choose and modify together or separately as needed. 

Groups provide an easy 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 you edit them. Groups cannot be shared with other drawings. 

/ǊŜŀǘŜ DǊƻǳǇǎ 

Entering GROUP command opens the Group dialog box, from which, you can give a name and 

description to create a 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 you select an object from a group, the other objects of this group are also selected at the same time. 

The objects can be members of more than one group, and the group can be nested in another group. You 

can restore a nested 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 your band and then explode the external reference or explode the block. 

 

A group containing too many objects can degrade the performance of the system. 

To create a group 

1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ Dwh¦tΦ 

2. ¦ƴŘŜǊ /ǊŜŀǘŜ bŜǿ DǊƻǳǇΣ ŜƴǘŜǊ ǘƘŜ ƴŀƳŜ ŀƴŘ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ƎǊƻǳǇΦ 



ZWCAD User Guide 

 

 

170 

 
 

3. /ƭƛŎƪ {ŜƭŜŎǘŀōƭŜ ƛŦ ȅƻǳ ǿŀƴǘ ŀƭƭ ŜƴǘƛǘƛŜǎ ƛƴ ǘƘŜ ƎǊƻǳǇ ǘƻ ōŜ ǎŜƭŜŎǘŜŘ ǿƘŜƴ ȅƻǳ ǎŜƭŜŎǘ 

ƻƴŜ Ŝƴǘƛǘȅ ƻŦ ǘƘŜ ƎǊƻǳǇ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΦ 

4. /ƭƛŎƪ {ŜƭŜŎǘ 9ƴǘƛǘƛŜǎ ŀƴŘ /ǊŜŀǘŜ DǊƻǳǇΦ 

5. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ŦƻǊ ǘƘŜ ƎǊƻǳǇΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

6. Lƴ ǘƘŜ DǊƻǳǇ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ hYΦ 

 

{ŜƭŜŎǘ hōƧŜŎǘǎ ƛƴ DǊƻǳǇǎ 

You can type a group name to select a group at the prompt of Select entities. If the system variable 

PICKSTYLE is set to 1 or 3, you can select any objects of the group. 

When you select an object that is a member of more than one groups, all the objects from that groups 

containing the selected object are selected. 

9Řƛǘ DǊƻǳǇǎ 

You can add or remove group members and rename groups in the Group dialog box. You can also do the 

operation such as copy, mirror and arrange as well as giving a description. 

 

You can remove members of a group from selecting objects on the drawing by clicking the Remove 

entities from Group button. If a group member is 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 

1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ Dwh¦tΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƎǊƻǳǇ ȅƻǳ ǿŀƴǘ ǘƻ ƳƻŘƛŦȅΦ 

3. ¦ƴŘŜǊ aƻŘƛŦȅ {ŜƭŜŎǘŜŘ DǊƻǳǇΣ Řƻ ƻƴŜ ƻǊ ƳƻǊŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

4. 9ƴǘŜǊ ŀ ƴŜǿ ƴŀƳŜΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ wŜƴŀƳŜ DǊƻǳǇΦ 

5. 9ƴǘŜǊ ŀ ƴŜǿ ŘŜǎŎǊƛǇǘƛƻƴΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ /ƘŀƴƎŜ DǊƻǳǇ 5ŜǎŎǊƛǇǘƛƻƴΦ 

6. {ŜƭŜŎǘ ǿƘŜǘƘŜǊ ȅƻǳ ǿŀƴǘ ǘƘŜ ƎǊƻǳǇ ǘƻ ōŜ ǎŜƭŜŎǘŀōƭŜ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΦ 

7. /ƭƛŎƪ !ŘŘ 9ƴǘƛǘƛŜǎ ǘƻ DǊƻǳǇΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ŀŘŘ ǘƻ ǘƘŜ ƎǊƻǳǇΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 

9ƴǘŜǊΦ 

8. /ƭƛŎƪ wŜƳƻǾŜ 9ƴǘƛǘƛŜǎ ŦǊƻƳ DǊƻǳǇΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ǊŜƳƻǾŜ ŦǊƻƳ ǘƘŜ ƎǊƻǳǇΣ 

ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

9. Lƴ ǘƘŜ DǊƻǳǇ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ hYΦ 

 

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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1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ Dwh¦tΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƎǊƻǳǇ ǘƻ ŘŜƭŜǘŜΦ 

3. ¦ƴŘŜǊ aƻŘƛŦȅ {ŜƭŜŎǘŜŘ DǊƻǳǇΣ ŎƭƛŎƪ ¦ƴπƎǊƻǳǇ 9ƴǘƛǘƛŜǎΦ 

4. /ƭƛŎƪ hYΦ 

 

Exploding a group deletes it from a drawing; however, objects that were part of the group remain in the 

drawing. 

 

The group's member order can be changed (the order in which the objects were selected). There are two 

ways to reorder group members. 

¶ Change the serial number of individual members or arranges of group members. 

¶ Reverse the ranking of all members. The number of the first object in each group starts from 0 

rather than 1. 

To change the order of objects in a group 

1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ƎǊƻǳǇΦ 

2. ¦ƴŘŜǊ aƻŘƛŦȅ {ŜƭŜŎǘŜŘ DǊƻǳǇΣ ŎƭƛŎƪ wŜƻǊŘŜǊ 9ƴǘƛǘƛŜǎΦ 

3. Lƴ ǘƘŜ wŜƻǊŘŜǊ DǊƻǳǇŜŘ 9ƴǘƛǘƛŜǎ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ǘƘŜ ƎǊƻǳǇ ȅƻǳ ǿŀƴǘ ǘƻ ǊŜƻǊŘŜǊΦ 

4. ¢ƻ ǎŜŜ ǘƘŜ ƻǊŘŜǊ ƻŦ ƻōƧŜŎǘǎ ƛƴ ǘƘŜ ƎǊƻǳǇΣ ŎƭƛŎƪ IƛƎƘƭƛƎƘǘΦ Cƻƭƭƻǿ ǘƘŜ ǇǊƻƳǇǘǎ ǘƘŀǘ 

ŘƛǎǇƭŀȅ ǘƻ ǾƛŜǿ ǘƘŜ ƻōƧŜŎǘǎ ƻƴŜ ōȅ ƻƴŜΦ 

5. ¢ƻ ǊŜǾŜǊǎŜ ǘƘŜ ƻǊŘŜǊ ƻŦ ŀƭƭ ƻōƧŜŎǘǎ ƛƴ ǘƘŜ ƎǊƻǳǇΣ ŎƭƛŎƪ wŜǾŜǊǎŜ hǊŘŜǊΦ 

To change the order of specific objects or a range of objects: 

1. Lƴ wŜƳƻǾŜ ŦǊƻƳ tƻǎƛǘƛƻƴΣ ŜƴǘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ƻōƧŜŎǘΦ 

2. Lƴ tƭŀŎŜ ǘƻ tƻǎƛǘƛƻƴΣ ŜƴǘŜǊ ǘƘŜ ƴŜǿ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ƻōƧŜŎǘΦ 

3. Lƴ bǳƳōŜǊ ƻŦ hōƧŜŎǘǎΣ ŜƴǘŜǊ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƻōƧŜŎǘǎ ƻǊ ǊŀƴƎŜ ƻŦ ƻōƧŜŎǘǎ ǘƻ ǊŜƻǊŘŜǊΦ 

CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ȅƻǳ ŀǊŜ ŎƘŀƴƎƛƴƎ ǘƘŜ ƻǊŘŜǊ ƻŦ ƻƴƭȅ ƻƴŜ ƻōƧŜŎǘΣ ŜƴǘŜǊ мΦ 

4. /ƭƛŎƪ wŜƻǊŘŜǊΦ 

bh¢9 ¢ƘŜ ƻōƧŜŎǘǎ ƛƴ ŀ ƎǊƻǳǇ ŀǊŜ ƴǳƳōŜǊŜŘ лΣ мΣ нΣ оΣ ŀƴŘ ǎƻ ƻƴΦ 

5. /ƭƛŎƪ hYΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ hY ŀƎŀƛƴΦ 

7.2. aƻŘƛŦȅ hōƧŜŎǘǎ 

7.2.1. wŜƳƻǾŜ hōƧŜŎǘǎ 

Removes objects using one of the following methods: 

¶ Delete objects with ERASE command. 

¶ Cut the selected objects to the clipboard. 

¶ Press DELETE to remove the selected objects. 

¶ You can use ERASE command to delete objects, whatever the methods you use to select objects. 
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¶ To restore the deleted objects, use UNDO command. 

¶ OOPS, the command can restore objects deleted with the ERASE, BLOCK or WBLOCK 

command. 

¶ To delete mark of plus sign (point mark), perform REDRAW command to refresh the screen. 

¶ To delete unused named objects, such as block definition, dimension style, layer, linetype and 

text style, perform PURGE command. 

7.2.2. /ƻǇȅ hōƧŜŎǘǎ 

You can copy one or 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 is to create a selection set and 

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 do not have to enter coordinate with 

the @ as the relative coordinate is 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 of object one time 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƻǇȅ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ h όƳhŘŜύΦ 

4. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ { ό{ƛƴƎƭŜύΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ ǇƻƛƴǘΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ŘƛǎǇƭŀŎŜƳŜƴǘ ǇƻƛƴǘΦ 

 

hōƧŜŎǘ ǘƻ ŎƻǇȅ ό!ύΣ ōŀǎŜ Ǉƻƛƴǘ ό.ύΣ ŀƴŘ ŘƛǎǇƭŀŎŜƳŜƴǘ Ǉƻƛƴǘ ό/ύ   wŜǎǳƭǘ 

 

You can copy objects more than one time until you press ENTER to exit COPY operation. 

Create multiple copies for selected object one time 
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1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƻǇȅ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ h όƳhŘŜύΦ 

4. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ a όaǳƭǘƛǇƭŜύΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ ǇƻƛƴǘΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ŘƛǎǇƭŀŎŜƳŜƴǘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ŦƛǊǎǘ ŎƻǇȅΦ 

7. {ǇŜŎƛŦȅ ǘƘŜ ŘƛǎǇƭŀŎŜƳŜƴǘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ƴŜȄǘ ŎƻǇȅΦ 

8. /ƻƴǘƛƴǳŜ ǎǇŜŎƛŦȅƛƴƎ ŘƛǎǇƭŀŎŜƳŜƴǘ Ǉƻƛƴǘǎ ǘƻ ǇƭŀŎŜ ŀŘŘƛǘƛƻƴŀƭ ŎƻǇƛŜǎΦ 

9. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 
[ŜŦǘΥ ¢ƻ ƳŀƪŜ ƳǳƭǘƛǇƭŜ ŎƻǇƛŜǎ ƻŦ ŀƴ ƻōƧŜŎǘΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŎƻǇȅ ό!ύΣ ǎǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ό.ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ 

ǘƘŜ ŘƛǎǇƭŀŎŜƳŜƴǘ Ǉƻƛƴǘǎ ό/Σ 5Σ ŀƴŘ 9ύ 

wƛƎƘǘΥ wŜǎǳƭǘ 

7.2.3. aƛǊǊƻǊ hōƧŜŎǘǎ 

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 half one, then create a full one 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 you need once 

the mirror objects are created. Like the picture is shown below. Additionally, you should notice that 

mirror is only effective to such plans that parallel to XY plan of current UCS. 
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System variable MIRRTEXT affects texts created with MIRROR command. When MIRRTEXT is on, 

the copy of text object is displayed in mirroring way as other objects do. When MIRRTEXT is off, the 

direction of text objects remains unchanged. Displaying as follows: 

 

 

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 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ aƛǊǊƻǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ƳƛǊǊƻǊ ƭƛƴŜΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ƳƛǊǊƻǊ ƭƛƴŜΦ 

5. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ƛŦ ȅƻǳ ǿŀƴǘ ǘƻ ǊŜǘŀƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƻōƧŜŎǘǎΣ ǘȅǇŜ bΤ ƛŦ ȅƻǳ ǿŀƴǘ 

ǘƻ ŘŜƭŜǘŜ ǘƘŜ ƻǊƛƎƛƴŀƭ ƻōƧŜŎǘǎΣ ǘȅǇŜ Φ̧ 

 

[ŜŦǘΥ ¢ƻ ƳƛǊǊƻǊ ŀƴ ƻōƧŜŎǘΣ ǎŜƭŜŎǘ ƛǘ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ό.ύ ŀƴŘ ǎŜŎƻƴŘ Ǉƻƛƴǘ ό/ύ ƻŦ ǘƘŜ ƳƛǊǊƻǊ ƭƛƴŜ  

wƛƎƘǘΥ wŜǎǳƭǘ 

 

aƛǊǊƻǊ ƛƴ о5 

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 of the current UCS; or 

aligning the plane with the current view. You can delete or retain the original objects. 

To mirror an object about a three-dimensional plane 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ о5 hǇŜǊŀǘƛƻƴ Ҕ о5 aƛǊǊƻǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 
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3. !ǘ ŎƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘΣ ŎƘƻƻǎŜ оǇƻƛƴǘǎΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ŘŜŦŀǳƭǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻƴ ǘƘŜ ƳƛǊǊƻǊ ǇƭŀƴŜΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ ŀƴŘ ǘƘƛǊŘ Ǉƻƛƴǘǎ ƻƴ ǘƘŜ ǇƭŀƴŜΦ 

6. !ǘ ŎƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘΣ ŎƘƻƻǎŜ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

7. ¸ŜǎΣ 5ŜƭŜǘŜ ǘƘŜ ƻǊƛƎƛƴŀƭ ƻōƧŜŎǘǎΦ 

8. bƻΣ wŜǘŀƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƻōƧŜŎǘǎΦ 

 

[ŜŦǘΥ {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ƳƛǊǊƻǊ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ό.ύΣ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ό/ύΣ ŀƴŘ ǘƘƛǊŘ Ǉƻƛƴǘ ό5ύ 

ŘŜŦƛƴƛƴƎ ǘƘŜ ƳƛǊǊƻǊ ǇƭŀƴŜ 

wƛƎƘǘΥ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ƳƛǊǊƻǊŜŘ ƻōƧŜŎǘ 

7.2.4. hŦŦǎŜǘ ŀƴ hōƧŜŎǘ 

You can use the offset feature to copy selected objects and align them offset 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 inside the circle creates a smaller concentric circle. 

You can perform TRIM or EXTEND command while the OFFSET command is active. The result is as 

follows: 

 

 

If the objects to offset are 2D polyline or spline, the system trims them automatically when the specified 
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distance is larger than can otherwise be accommodated. Displaying as follows: 

 

To make an offset copy by specifying the distance 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ hŦŦǎŜǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŘƛǎǘŀƴŎŜ ōȅ ǎŜƭŜŎǘƛƴƎ ǘǿƻ Ǉƻƛƴǘǎ ƻǊ ōȅ ŜƴǘŜǊƛƴƎ ŀ ŘƛǎǘŀƴŎŜΦ 

3. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ƻŦŦǎŜǘΦ 

4. {ǇŜŎƛŦȅ ƻƴ ǿƘƛŎƘ ǎƛŘŜ ƻŦ ǘƘŜ ƻōƧŜŎǘ ǘƻ ǇƭŀŎŜ ǘƘŜ ǇŀǊŀƭƭŜƭ ŎƻǇȅΦ 

5. {ŜƭŜŎǘ ŀƴƻǘƘŜǊ ƻōƧŜŎǘ ǘƻ ƻŦŦǎŜǘΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

 

¢ƻ ƳŀƪŜ ŀ ǇŀǊŀƭƭŜƭ ŎƻǇȅΣ ǎǇŜŎƛŦȅ ǘƘŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ŎƻǇƛŜǎ ōȅ ŜƴǘŜǊƛƴƎ ŀ ŘƛǎǘŀƴŎŜ ƻǊ ǎŜƭŜŎǘƛƴƎ ǘǿƻ Ǉƻƛƴǘǎ ό! ŀƴŘ 

.ύΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŎƻǇȅ ό/ύΣ ŀƴŘ ǎǇŜŎƛŦȅ ƻƴ ǿƘƛŎƘ ǎƛŘŜ ǘƻ ǇƭŀŎŜ ǘƘŜ ŎƻǇȅ ό5ύ 

 

To make an offset copy passing through a point 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ hŦŦǎŜǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ¢ ό¢ƘǊƻǳƎƘύΦ 

3. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ƻŦŦǎŜǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ Ǉƻƛƴǘ ŦƻǊ ǘƘŜ ƻōƧŜŎǘ ǘƻ Ǉŀǎǎ ǘƘǊƻǳƎƘΦ 

5. wŜǇŜŀǘ ǎǘŜǇǎ о ŀƴŘ пΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

 

¢ƻ ƳŀƪŜ ŀ ǇŀǊŀƭƭŜƭ ŎƻǇȅ ǇŀǎǎƛƴƎ ǘƘǊƻǳƎƘ ŀ ǇƻƛƴǘΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŎƻǇȅ ό!ύ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ǘƘǊƻǳƎƘ Ǉƻƛƴǘ ό.ύ 

7.2.5. /ǊŜŀǘŜ ŀƴ !ǊǊŀȅ ƻŦ hōƧŜŎǘǎ 

You can create copies of objects that array in the rectangular or polar pattern. 
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For rectangular arrays, you can specify the number of rows and columns as well as the interval; for polar 

arrays, you can specify the number of copies of the objects and determine whether the copies are rotated. 

 

 

/ǊŜŀǘŜ wŜŎǘŀƴƎǳƭŀǊ !ǊǊŀȅǎ 

You should specify the number of rows and columns, offset distance and angle before you create 

rectangular arrays. 

To create a rectangular array 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ !ǊǊŀȅ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ !ǊǊŀȅ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ wŜŎǘŀƴƎǳƭŀǊ !ǊǊŀȅΦ 

3. /ƭƛŎƪ ǘƘŜ {ŜƭŜŎǘ hōƧŜŎǘǎ ōǳǘǘƻƴΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ƻōƧŜŎǘǎ ǘƻ ŀǊǊŀȅ ƛƴ ȅƻǳǊ ŘǊŀǿƛƴƎΦ 

4. Lƴ ǘƘŜ !ǊǊŀȅ ŘƛŀƭƻƎ ōƻȄΣ ǎǇŜŎƛŦȅ ǘƘŜ Ǌƻǿ ŀƴŘ ŎƻƭǳƳƴ ƻŦŦǎŜǘ ŘƛǎǘŀƴŎŜ ŀƴŘ ŀƴƎƭŜ ƻŦ 

ƻŦŦǎŜǘΦ 

5. /ƭƛŎƪ hYΦ 

 

¢ƻ ŎǊŜŀǘŜ ŀ ǊŜŎǘŀƴƎǳƭŀǊ ŀǊǊŀȅΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŎƻǇȅ ό!ύΣ ǘȅǇŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ Ǌƻǿǎ ŀƴŘ ŎƻƭǳƳƴǎΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ 

ǘƘŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ŜŀŎƘ Ǌƻǿ ό.ύ ŀƴŘ ŎƻƭǳƳƴ ό/ύ 

 

/ǊŜŀǘŜ tƻƭŀǊ !ǊǊŀȅǎ 

You can specify a center or base point to copy the selected objects to create a polar array. The polar array 

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 point and a reference or base point 

on the last selected object. 

To create a polar array 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ !ǊǊŀȅ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ !ǊǊŀȅ ǘŀōΣ ŎƭƛŎƪ tƻƭŀǊ !ǊǊŀȅΦ 

3. /ƭƛŎƪ ǘƘŜ {ŜƭŜŎǘ hōƧŜŎǘǎ ōǳǘǘƻƴΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ƻōƧŜŎǘǎ ǘƻ ŀǊǊŀȅ ƛƴ ȅƻǳǊ ŘǊŀǿƛƴƎΦ 

4. Lƴ ǘƘŜ !ǊǊŀȅ ŘƛŀƭƻƎ ōƻȄΣ ŎƘƻƻǎŜ aŜǘƘƻŘ ŀƴŘ ǾŀƭǳŜǎ ȅƻǳ ŘŜǎƛǊŜŘΦ 

5. /ƭƛŎƪ hYΦ 

 

¢ƻ ŎǊŜŀǘŜ ŀ ǇƻƭŀǊ ŀǊǊŀȅΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŎƻǇȅ ό!ύΣ ǎǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ Ǉƻƛƴǘ ƻŦ ǘƘŜ ŀǊǊŀȅ ό.ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ 

ƴǳƳōŜǊ ƻŦ ƛǘŜƳǎ ǘƻ ǘƘŜ ŀǊǊŀȅΣ ǘƘŜ ŀƴƎƭŜ ǘƘŜ ŀǊǊŀȅ ƛǎ ǘƻ ŦƛƭƭΣ ŀƴŘ ǿƘŜǘƘŜǊ ǘƻ ǊƻǘŀǘŜ ǘƘŜ ƛǘŜƳǎ 

 

!ǊǊŀȅ ƛƴ о5 

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 have to give the number of layer (Z direction). 

To create a three-dimensional rectangular array 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ о5 hǇŜǊŀǘƛƻƴ Ҕ о5 !ǊǊŀȅ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. !ǘ ŎƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘΣ ŎƘƻƻǎŜ wŜŎǘŀƴƎǳƭŀǊΦ 

4. ¢ȅǇŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ Ǌƻǿǎ ƛƴ ǘƘŜ ŀǊǊŀȅΦ 

5. ¢ȅǇŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎƻƭǳƳƴǎΦ 

6. ¢ȅǇŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƭŜǾŜƭǎΦ 

7. {ǇŜŎƛŦȅ ǘƘŜ ǾŜǊǘƛŎŀƭ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ǊƻǿǎΦ 

8. {ǇŜŎƛŦȅ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƭǳƳƴǎΦ 

9. {ǇŜŎƛŦȅ ǘƘŜ ŘŜǇǘƘ ōŜǘǿŜŜƴ ǘƘŜ ƭŜǾŜƭǎΦ 
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¢ƻ ŎǊŜŀǘŜ ŀ ǘƘǊŜŜπŘƛƳŜƴǎƛƻƴŀƭ ǊŜŎǘŀƴƎǳƭŀǊ ŀǊǊŀȅΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŎƻǇȅ ό!ύΣ ǘȅǇŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǊƻǿǎΣ ŎƻƭǳƳƴǎΣ 

ŀƴŘ ƭŜǾŜƭǎΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ŜŀŎƘ Ǌƻǿ ό.ύΣ ŎƻƭǳƳƴ ό/ύΣ ŀƴŘ ƭŜǾŜƭ ό5ύ 

 

To create a three-dimensional polar array 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ о5 hǇŜǊŀǘƛƻƴ Ҕ о5 !ǊǊŀȅ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. !ǘ ŎƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘΣ ŎƘƻƻǎŜ tƻƭŀǊΦ 

4. ¢ȅǇŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎƻǇƛŜǎ ǘƻ ƳŀƪŜΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƻǊƛƎƛƴŀƭ ǎŜƭŜŎǘƛƻƴ ǎŜǘΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ŀƴƎƭŜ ǘƘŜ ŀǊǊŀȅ ƛǎ ǘƻ ŦƛƭƭΣ ŦǊƻƳ л ǘƻ осл ŘŜƎǊŜŜǎΦ ¢ƘŜ ŘŜŦŀǳƭǘ ǎŜǘǘƛƴƎ ŦƻǊ 

ǘƘŜ ŀƴƎƭŜ ƛǎ осл ŘŜƎǊŜŜǎΦ tƻǎƛǘƛǾŜ ǾŀƭǳŜǎ ŎǊŜŀǘŜ ǘƘŜ ŀǊǊŀȅ ƛƴ ŀ ŎƻǳƴǘŜǊŎƭƻŎƪǿƛǎŜ 

ŘƛǊŜŎǘƛƻƴΤ ƴŜƎŀǘƛǾŜ ǾŀƭǳŜǎ ŎǊŜŀǘŜ ǘƘŜ ŀǊǊŀȅ ƛƴ ŀ ŎƭƻŎƪǿƛǎŜ ŘƛǊŜŎǘƛƻƴΦ 

6. !ǘ ŎƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘΣ ŎƘƻƻǎŜ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

¸ŜǎΣ wƻǘŀǘŜ ƻōƧŜŎǘǎ ŀǎ ǘƘŜȅ ŀǊŜ ŀǊǊŀȅŜŘΦ 

bƻΣ 5ƻ ƴƻǘ ǊƻǘŀǘŜ ǘƻ ǊŜǘŀƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƻǊƛŜƴǘŀǘƛƻƴ ƻŦ ŜŀŎƘ ŎƻǇȅ ŀǎ ƛǘ ƛǎ ŀǊǊŀȅŜŘΦ 

7. {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ Ǉƻƛƴǘ ƻŦ ǘƘŜ ŀǊǊŀȅΦ 

8. {ǇŜŎƛŦȅ ŀ ǎŜŎƻƴŘ Ǉƻƛƴǘ ŀƭƻƴƎ ǘƘŜ ŎŜƴǘǊŀƭ ŀȄƛǎ ƻŦ ǘƘŜ ŀǊǊŀȅΦ 
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¢ƻ ŎǊŜŀǘŜ ŀ ǘƘǊŜŜ ŘƛƳŜƴǎƛƻƴŀƭ ǇƻƭŀǊ ŀǊǊŀȅΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŎƻǇȅ ό!ύΣ ǘȅǇŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƛǘŜƳǎ ǘƻ ŀǊǊŀȅΣ ǎǇŜŎƛŦȅ 

ǘƘŜ ŀƴƎƭŜ ǘƘŜ ŀǊǊŀȅ ƛǎ ǘƻ Ŧƛƭƭ ό.ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ Ǉƻƛƴǘ ƻŦ ǘƘŜ ŀǊǊŀȅ ό/ύ ŀƴŘ ŀ ǎŜŎƻƴŘ Ǉƻƛƴǘ ŀƭƻƴƎ ǘƘŜ 

ŎŜƴǘǊŀƭ ŀȄƛǎ ƻŦ ǘƘŜ ŀǊǊŀȅ ό5ύ 

 

[ƛƳƛǘ ǘƘŜ {ƛȊŜ ƻŦ !ǊǊŀȅǎ 

If there are a large number of rows and columns for a rectangular array, the system takes 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 value of MaxArray, you must type MaxArray with the capitalization shown. 

7.2.6. aƻǾŜ hōƧŜŎǘǎ 

You can move objects to a new 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 move an object. Perform MOVE command and then select an object 

(1) to move; specify a base point (2) and Displacement point (3). The object is moved from point 2 to 

the point 3. 
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In addition to specifying a base point or displacement point on the drawing, you can also type coordinate 

value on the command line. The Vector option is also used to define a new position. 

To move entities 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ aƻǾŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŘƛǎǇƭŀŎŜƳŜƴǘ ǇƻƛƴǘΦ 

 

¢ƻ ƳƻǾŜ ŀƴ ƻōƧŜŎǘΣ ǎŜƭŜŎǘ ƛǘ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ό.ύ ŀƴŘ ǘƘŜ ŘƛǎǇƭŀŎŜƳŜƴǘ Ǉƻƛƴǘ ό/ύ 

 

You can also move objects using grips. To move an object through dragging its grips, select the object to 

get its 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, such as an arc, circle, or ellipse, select the center point grip. Not all objects 

can be moved using grips. 

To move an object using grips 

1. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΦ 

2. /ƭƛŎƪ ŀ ƎǊƛǇ ǘƻ ǎŜƭŜŎǘ ƛǘΦ 

3. 5ǊŀƎ ǘƘŜ ƻōƧŜŎǘ ǘƻ ǿƘŜǊŜ ȅƻǳ ǿŀƴǘ ǘƻ ǊŜƭƻŎŀǘŜ ƛǘΦ 

4. /ƭƛŎƪ ǘƻ ǊŜƭŜŀǎŜΦ 

 

When all endpoints of selected objects are within a selection window, the STRETCH command is 

equivalent to the MOVE command. The Ortho or Polar Tracking can help you move objects along to the 

exact direction. 

 

 

From the picture above, the Door is 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 result, the 
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door moves with the wall. 

 

You can specify the distance the objects to move while the Ortho or Polar Tracking mode is on. 

7.2.7. wƻǘŀǘŜ hōƧŜŎǘǎ 

You can rotate the selected objects around a specified point. 

 

You can specify the rotated angle by specifying a point on the drawing or entering the angle value directly. 

The direction that objects rotate depends on the value you enter is positive or negative. The rotated plane 

and direction of zero angles is determined by the azimuth of UCS. 

wƻǘŀǘŜ ŀƴ hōƧŜŎǘ ōȅ ŀ {ǇŜŎƛŦƛŜŘ !ƴƎƭŜ 

You can rotate objects by specifying a base point or an angle. 

To rotate objects 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ wƻǘŀǘŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜΦ 

 

¢ƻ ǊƻǘŀǘŜ ŀƴ ƻōƧŜŎǘΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ǊƻǘŀǘŜ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ōŀǎŜ Ǉƻƛƴǘ ό.ύ ŀƴŘ ǘƘŜ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜ ό/ύ 

wƻǘŀǘŜ ŀƴ hōƧŜŎǘ ǘƻ ŀƴ !ōǎƻƭǳǘŜ !ƴƎƭŜ 

You can also rotate objects by specifying an absolute angle. 

To rotate a selection set in reference to an Absolute Angle 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ wƻǘŀǘŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ ǇƻƛƴǘΦ 

4. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ w όwŜŦŜǊŜƴŎŜύΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŀƴƎƭŜΦ 
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6. {ǇŜŎƛŦȅ ǘƘŜ ƴŜǿ ŀƴƎƭŜΦ 

 

¢ƻ ǊƻǘŀǘŜ ŀƴ Ŝƴǘƛǘȅ ƛƴ ǊŜŦŜǊŜƴŎŜ ǘƻ ŀ ōŀǎŜ ŀƴƎƭŜΣ ǎŜƭŜŎǘ ǘƘŜ Ŝƴǘƛǘȅ ό!ύΣ ǎǇŜŎƛŦȅ ōŀǎŜ Ǉƻƛƴǘ ό.ύΣ ǎŜƭŜŎǘ ǘƘŜ ǊŜŦŜǊŜƴŎŜ 

ŀƴƎƭŜ ŀƴŘ ǇƛŎƪ Ǉƻƛƴǘ ό.ύ ŀƎŀƛƴ όƻǊ ǘȅǇŜ ǘƘŜ Ϫ ǎȅƳōƻƭύΣ ǎǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ό/ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ Ǉƻƛƴǘ 

ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ƴŜǿ ŀƴƎƭŜ ό5ύ 

wƻǘŀǘŜ ŀƴ hōƧŜŎǘ ƛƴ о5 

With the ROTATE command, you can rotate 2D objects. The rotation direction is determined by the 

current UCS. The ROTATE3D command is used to rotate 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 of the current view. The 3D objects can be rotated with either the ROTATE command or 

ROTATE3D command. 

To rotate an object about an axis in three dimensions 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ о5 hǇŜǊŀǘƛƻƴ Ҕ о5 wƻǘŀǘŜΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ǊƻǘŀǘŜΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. /ƘƻƻǎŜ ƻƴŜ ŦǊƻƳ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƻǇǘƛƻƴǎΥ hōƧŜŎǘΣ [ŀǎǘΣ ±ƛŜǿΣ ·πŀȄƛǎΣ ̧πŀȄƛǎΣ ½πŀȄƛǎΣ 

нǇƻƛƴǘǎΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ǊƻǘŀǘŜ ό!ύΣ ǎǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘǎ ƻŦ ǘƘŜ ŀȄƛǎ ƻŦ Ǌƻǘŀǘƛƻƴ ό. ŀƴŘ /ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ Ǌƻǘŀǘƛƻƴ 

ŀƴƎƭŜ ό5ύ 
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7.2.8. !ƭƛƎƴ hōƧŜŎǘǎ 

You can align objects with another through move or rotation. The following picture shows how to align 

the piping using Align command. 

 

!ƭƛƎƴƛƴƎ ƛƴ ǘƘǊŜŜ ŘƛƳŜƴǎƛƻƴǎ 

You can align selected objects with other objects in three-dimensional space. You select the objects you 

want to align and specify one, two or three pairs of points to align the selected objects. 

To align an object with another 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ о5 hǇŜǊŀǘƛƻƴ Ҕ !ƭƛƎƴ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ǎƻǳǊŎŜ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ŘŜǎǘƛƴŀǘƛƻƴ ǇƻƛƴǘΦ 

5. {ǇŜŎƛŦȅ ŀŘŘƛǘƛƻƴŀƭ ǎƻǳǊŎŜ ŀƴŘ ŘŜǎǘƛƴŀǘƛƻƴ Ǉƻƛƴǘǎ ƛŦ ŘŜǎƛǊŜŘ όǳǇ ǘƻ ǘƘǊŜŜ ǇŀƛǊǎύΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ŀƭƛƎƴΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ǎƻǳǊŎŜ Ǉƻƛƴǘ ό!ύΣ ǘƘŜ ŦƛǊǎǘ ŘŜǎǘƛƴŀǘƛƻƴ Ǉƻƛƴǘ ό.ύΣ ǘƘŜ ǎŜŎƻƴŘ 

ŘŜǎǘƛƴŀǘƛƻƴ Ǉƻƛƴǘ ό/ύΣ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ ŘŜǎǘƛƴŀǘƛƻƴ Ǉƻƛƴǘ ό5ύ 
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You can specify up to three pairs of source/destination points. 

7.2.9. {ŎŀƭŜ hōƧŜŎǘǎ 

You can use SCALE command to zoom the selected objects. You can type a scale factor or specify a base 

point and distance to zoom objects. A scale factor that is greater than 1 enlarges the object, and a scale 

factor that is smaller than 1 shrinks the object. 

 

 

You can also scale objects by comparing the basic scale and new scale. The objects become larger if the 

new scale is large than the basic scale. 

 

The dimension will be scaled along with the object to scale. 

To scale a selection set by a scale factor 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ŎŀƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǎŎŀƭŜ ŦŀŎǘƻǊΦ 

 

¢ƻ ǎŎŀƭŜ ŀƴ ƻōƧŜŎǘ ōȅ ŀ ǎŎŀƭŜ ŦŀŎǘƻǊΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ό.ύ ŀƴŘ ǘƘŜ ǎŎŀƭŜ ŦŀŎǘƻǊ 

 

You can also scale some objects using grips. To scale an object, you select the object and then click a 

grip. You then change the size of the object by moving the grip. The grip you select depends on the type 

of object you're modifying. For example, to scale a circle, select a quadrant point grip. 

To scale an object using grips 

1. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΦ 

2. /ƭƛŎƪ ŀ ƎǊƛǇ ǘƻ ǎŜƭŜŎǘ ƛǘΦ 

3. 5ǊŀƎ ǘƘŜ ƎǊƛǇΦ 
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4. /ƭƛŎƪ ǘƻ ǊŜƭŜŀǎŜΦ 

 
¢ƻ ǎŎŀƭŜ ǳǎƛƴƎ ƎǊƛǇǎΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ό!ύΣ ŎƭƛŎƪ ŀ ƎǊƛǇ ό.ύΣ ŀƴŘ ǎŎŀƭŜ ǘƘŜ ƻōƧŜŎǘ ōȅ ŘǊŀƎƎƛƴƎ ǘƘŜ ƎǊƛǇ ǘƻ ƛǘǎ ƴŜǿ 

ƭƻŎŀǘƛƻƴ ό/ύ 

7.2.10. [ŜƴƎǘƘŜƴ hōƧŜŎǘǎ 

You can change the length of entities or the included angle of arcs. The results are similar to extending 

and trimming. 

 

This command does not affect the closed entities. 

 

Use any of the following methods to change the length of an entity: 

¶ Dynamically drag the endpoint or angle. 

¶ Specify an incremental length or angle measured from an endpoint. 

¶ Specify the new length as a percentage of the total length or angle. 

¶ Specify a new length or included an angle. 

¶ You can change the length of arcs, lines, open polylines, ellipse arc and open spline. 

To change the length of an object by dragging 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ [ŜƴƎǘƘŜƴ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 5¸ ό5¸ƴŀƳƛŎύΦ 

3. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ȅƻǳ ǿŀƴǘ ǘƻ ŎƘŀƴƎŜΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƴŜǿ ŜƴŘǇƻƛƴǘ ƻǊ ƛƴŎƭǳŘŜŘ ŀƴ ŀƴƎƭŜΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ǘƘŜ ƴŜǿ ŜƴŘǇƻƛƴǘ ό.ύ 
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7.2.11. {ǘǊŜǘŎƘ hōƧŜŎǘǎ 

You can change the size of objects by stretching them. When you stretch objects, you must select the 

objects using either a crossing window or a crossing polygon. You then specify 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 the selection 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 selection to select the desired objects. With using grip edition, you can also stretch objects. 

 

To stretch an object 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ǘǊŜǘŎƘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǳǎƛƴƎ ŜƛǘƘŜǊ ŀ ŎǊƻǎǎƛƴƎ ǿƛƴŘƻǿ ƻǊ ŀ ŎǊƻǎǎƛƴƎ ǇƻƭȅƎƻƴΣ ŀƴŘ ǘƘŜƴ 

ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ƻŦ ŘƛǎǇƭŀŎŜƳŜƴǘΦ 

 

¢ƻ ǎǘǊŜǘŎƘ ƻōƧŜŎǘǎΣ ǎŜƭŜŎǘ ǘƘŜƳ ǳǎƛƴƎ ŀ ŎǊƻǎǎƛƴƎ ǿƛƴŘƻǿ ό!ύ ƻǊ ŎǊƻǎǎƛƴƎ ǇƻƭȅƎƻƴΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ό.ύ 

ŀƴŘ ŘƛǎǇƭŀŎŜƳŜƴǘ Ǉƻƛƴǘ ό/ύ 

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 you move the active grip to a new location. The grip you 
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select depends on the type of object you're modifying. For example, to stretch one corner of a rectangle, 

select the corner point grip. 

 

To stretch a line, select an endpoint grip. Not all objects can be stretched using grips. 

To stretch an object using grips 

1. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΦ 

2. /ƭƛŎƪ ŀ ƎǊƛǇ ǘƻ ŀŎǘƛǾŀǘŜ ƛǘΦ 

3. 5ǊŀƎ ǘƘŜ ƎǊƛǇΦ 

4. /ƭƛŎƪ ǘƻ ǊŜƭŜŀǎŜΦ 

 

¢ƻ ǎǘǊŜǘŎƘ ŀƴ ƻōƧŜŎǘ ǳǎƛƴƎ ƎǊƛǇǎΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ό!ύΣ ǎŜƭŜŎǘ ŀ ƎǊƛǇ ό.ύΣ ŀƴŘ ŘǊŀƎ ǘƘŜ ƎǊƛǇ ǘƻ ƛǘǎ ƴŜǿ ƭƻŎŀǘƛƻƴ ό/ύ 

 

7.2.12. ¢ǊƛƳ ƻǊ 9ȄǘŜƴŘ hōƧŜŎǘǎ 

You can connect edges of objects through trimming or extending. 

 

When trimming or extending objects, you have to specify cutting edges or boundary 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 select blocks as cutting edges, you can only use the single selection, Crossing, Fence, and 

Select All options. 

¢ǊƛƳ hōƧŜŎǘǎ 

You can clip, or trim, objects so they end at one or more 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 

either one at a time or using the fence selection method. 

 

You can trim arcs, circles, lines, unclosed polylines, and rays. In which, arcs, circles, lines, polylines, 

rays, infinite lines, and viewports on a Layout tab can act as cutting edges. 
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To trim an object 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ ¢ǊƛƳ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ŎǳǘǘƛƴƎ ŜŘƎŜǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ǘǊƛƳΦ 

4. {ŜƭŜŎǘ ŀƴƻǘƘŜǊ ƻōƧŜŎǘ ǘƻ ǘǊƛƳΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

 

¢ƻ ǘǊƛƳ ƻōƧŜŎǘǎΣ ǎŜƭŜŎǘ ǘƘŜ ŎǳǘǘƛƴƎ ŜŘƎŜ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ǘǊƛƳ ό.ύ 

 

Holding down SHIFT while selecting objects, the system extends the object to the nearest boundary 

instead of trimming selecting an object. 

 

In this example, you clean up the intersection of two walls smoothly by trimming. 

 

Using variable selection methods while trimming several objects can help you select edges or objects 

more easily. 

 

In the following example, the cutting edges are selected using crossing selection. 

 

To trim several objects using the fence selection method 
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1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ ¢ǊƛƳ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ŎǳǘǘƛƴƎ ŜŘƎŜǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ C όCŜƴŎŜύΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ŦŜƴŎŜΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ŦŜƴŎŜΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ƴŜȄǘ ŦŜƴŎŜ ǇƻƛƴǘΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ōƻǳƴŘŀǊȅ ŜŘƎŜ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ό.ύ ŀƴŘ ǎŜŎƻƴŘ Ǉƻƛƴǘ ό/ύ ƻŦ ǘƘŜ ŦŜƴŎŜ 

 

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. 

 

9ȄǘŜƴŘ hōƧŜŎǘǎ 

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 the objects to extend by way of selecting them one 

by one or using 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 on a Layout tab can act as boundary edges. 

 

In this example, you extend the lines precisely to a circle, which is the boundary edge. 
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To extend an object 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ 9ȄǘŜƴŘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ƻōƧŜŎǘǎ ŀǎ ōƻǳƴŘŀǊȅ ŜŘƎŜǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŜȄǘŜƴŘΦ 

4. {ŜƭŜŎǘ ŀƴƻǘƘŜǊ ƻōƧŜŎǘ ǘƻ ŜȄǘŜƴŘΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

 

¢ƻ ŜȄǘŜƴŘ ƻōƧŜŎǘǎΣ ǎŜƭŜŎǘ ǘƘŜ ōƻǳƴŘŀǊȅ ŜŘƎŜ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ŜȄǘŜƴŘ ό.ύ 

 

To extend an object to an implied boundary 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ 9ȄǘŜƴŘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ōƻǳƴŘŀǊȅ ŜŘƎŜǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 9 ό9ŘƎŜύΦ 

4. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 9 ό9ȄǘŜƴŘύΦ 

5. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ǘƻ ŜȄǘŜƴŘΦ 

6. {ŜƭŜŎǘ ŀƴƻǘƘŜǊ ƻōƧŜŎǘ ǘƻ ŜȄǘŜƴŘΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ōƻǳƴŘŀǊȅ ŜŘƎŜ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ŜȄǘŜƴŘ ό.ύ 

To extend several objects using the fence selection method 
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1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ 9ȄǘŜƴŘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ōƻǳƴŘŀǊȅ ŜŘƎŜǎΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ C όCŜƴŎŜύΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ŦŜƴŎŜΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ƻŦ ǘƘŜ ŦŜƴŎŜΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ƴŜȄǘ ŦŜƴŎŜ ǇƻƛƴǘΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ōƻǳƴŘŀǊȅ ŜŘƎŜ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ό.ύ ŀƴŘ ǎŜŎƻƴŘ Ǉƻƛƴǘ ό/ύ ƻŦ ǘƘŜ ŦŜƴŎŜ 

 

TRIM can also be used to extend objects. At the prompts of selecting entities, holding down SHIFT and 

selecting objects to extend. As a result, the objects are extending instead of trimming. 

 

¢ǊƛƳ ŀƴŘ 9ȄǘŜƴŘ ²ƛŘŜ tƻƭȅƭƛƴŜǎ 

The system processes 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. If this would result in a negative 

polyline width, the ending width changes to 0. 

 

! ǘŀǇŜǊŜŘ ǇƻƭȅƭƛƴŜ ό!ύ ŎƻƴǘƛƴǳŜǎ ǘƻ ǘŀǇŜǊ ǳƴǘƛƭ ƛǘ ƛƴǘŜǊǎŜŎǘǎ ǘƘŜ ōƻǳƴŘŀǊȅ ŜŘƎŜ ό.ύ 

 

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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¢ǊƛƳ ƻǊ 9ȄǘŜƴŘ ƛƴ о5 

You can trim or extend objects even the objects are in the different planes in 3D space. 

The system variable PROJMODE and EDGEMODE control the following project models: 

¶ XY plane of the Current UCS. 

¶ Current view plane. 

¶ 3D realty space (not projection). 

 

Attentively, when you trim or extend objects 3D space, the objects to cut or extend must be intersected 

with the boundary of the 3D boundary. The objects to trim or extend may not conclude exactly if they do 

not intersect with each other when you work at the XY plane of the current UCS. 

7.2.13. /ǊŜŀǘŜ .ǊŜŀƪǎ 

You can break arcs, circles, ellipses, lines, polylines, rays, and infinite lines. When breaking entities, you 

must specify two points for the break. By default, the point you use to select the entity becomes the first 

breakpoint; however, you can use the First breakpoint option to select a breakpoint different from the 

one that selects the entity. 

 

To break an object 

1. /ƘƻƻǎŜ ǘƻ aƻŘƛŦȅ Ҕ .ǊŜŀƪ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ ōǊŜŀƪ ǇƻƛƴǘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ ōǊŜŀƪ Ǉƻƛƴǘ ό.ύ 

To select an object and then specify the two break points 

1. /ƘƻƻǎŜ ǘƻ aƻŘƛŦȅ Ҕ .ǊŜŀƪ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 
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2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ C όCƛǊǎǘ ǇƻƛƴǘύΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ōǊŜŀƪ ǇƻƛƴǘΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ ōǊŜŀƪ ǇƻƛƴǘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ό.ύ ŀƴŘ ǎŜŎƻƴŘ ό/ύ ōǊŜŀƪǇƻƛƴǘǎ 

 

TIP To break an object in two without removing a portion of the object, specify the same point for the 

first and second break points by typing the at sign (@) and pressing enter instead of specifying the second 

break point. 

7.2.14. /ǊŜŀǘŜ /ƘŀƳŦŜǊǎ 

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 far to 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 polyline 

segments, or you can 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 of the line. The multiple options 

can help you chamfer multiple objects at one time. 

 

/ƘŀƳŦŜǊ ōȅ {ǇŜŎƛŦȅƛƴƎ 5ƛǎǘŀƴŎŜǎ 

The chamfer distance is the amount each entity is trimmed or extended to meet the chamfer line or to 

intersect the other. If both chamfer distances are 0, chamfering trims or extend the two entities until they 

intersect instead of creating a chamfer line. 
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The default setting for the first distance is the last one you have specified, and the second distance is the 

same as the first one. However, you can reset the desired chamfer distance. 

To chamfer two objects using the distance-distance method 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƘŀƳŦŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 5 ό5ƛǎǘŀƴŎŜύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ŎƘŀƳŦŜǊ ŘƛǎǘŀƴŎŜΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ ŎƘŀƳŦŜǊ ŘƛǎǘŀƴŎŜΦ 

5. {ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ƻōƧŜŎǘ ǘƻ ŎƘŀƳŦŜǊΦ 

6. {ŜƭŜŎǘ ǘƘŜ ǎŜŎƻƴŘ ƻōƧŜŎǘ ǘƻ ŎƘŀƳŦŜǊΦ 

 

[ŜŦǘΥ {ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ό!ύ ŀƴŘ ǎŜŎƻƴŘ ό.ύ ƻōƧŜŎǘǎ 

wƛƎƘǘΥ ¢ƘŜ ŎƘŀƳŦŜǊ ƛǎ ŘǊŀǿƴΣ ōŀǎŜŘ ƻƴ ǘƘŜ ŦƛǊǎǘ ό/ύ ŀƴŘ ǎŜŎƻƴŘ ό5ύ ŎƘŀƳŦŜǊ ŘƛǎǘŀƴŎŜǎ 

 

¢ǊƛƳ ŀƴŘ 9ȄǘŜƴŘ /ƘŀƳŦŜǊŜŘ hōƧŜŎǘǎ 

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 system extends them to get intersectant. 

 

If you select No Trim, the system creates chamfer directly and not to trim. 

/ƘŀƳŦŜǊ ōȅ {ǇŜŎƛŦȅ [ŜƴƎǘƘ ŀƴŘ !ƴƎƭŜ 

You can chamfer objects by specifying a start point and an angle. 

To chamfer two objects using the distance-angle method 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƘŀƳŦŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ! ό!ƴƎƭŜύΦ 

3. {ǇŜŎƛŦȅ ŎƘŀƳŦŜǊ ƭŜƴƎǘƘ ƻƴ ǘƘŜ ŦƛǊǎǘ ƭƛƴŜΦ 

4. {ǇŜŎƛŦȅ ŎƘŀƳŦŜǊ ŀƴƎƭŜ ŦǊƻƳ ǘƘŜ ŦƛǊǎǘ ƭƛƴŜΦ 

5. {ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ƻōƧŜŎǘ ǘƻ ŎƘŀƳŦŜǊΦ 

6. {ŜƭŜŎǘ ǘƘŜ ǎŜŎƻƴŘ ƻōƧŜŎǘ ǘƻ ŎƘŀƳŦŜǊΦ 
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[ŜŦǘΥ {ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ό!ύ ŀƴŘ ǎŜŎƻƴŘ ό.ύ ƻōƧŜŎǘǎ  

wƛƎƘǘΥ ¢ƘŜ ŎƘŀƳŦŜǊ ƛǎ ŘǊŀǿƴΣ ōŀǎŜŘ ƻƴ ǘƘŜ ŘƛǎǘŀƴŎŜ ό/ύ ŀƴŘ ǘƘŜ ŀƴƎƭŜ ό5ύ 

 

/ƘŀƳŦŜǊ tƻƭȅƭƛƴŜǎ ŀƴŘ tƻƭȅƭƛƴŜ {ŜƎƳŜƴǘǎ 

You can create a chamfer line for two segments of a polyline that are adjacent or separated by no more 

than one arc segment. As shown in the illustration, if they separated by an arc segment, the arc is deleted 

and replaced with a chamfer line. 

 

To chamfer selected vertices in a polyline 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƘŀƳŦŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜ ŀƭƻƴƎ ǘƘŜ ǎŜƎƳŜƴǘ ǿƘŜǊŜ ȅƻǳ ǿŀƴǘ ǘƻ ōŜƎƛƴ ǘƘŜ ŎƘŀƳŦŜǊΦ 

3. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜ ŀƭƻƴƎ ǘƘŜ ǎŜƎƳŜƴǘ ǿƘŜǊŜ ȅƻǳ ǿŀƴǘ ǘƻ ŜƴŘ ǘƘŜ ŎƘŀƳŦŜǊΦ 

 

{ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜ ŀƭƻƴƎ ǘƘŜ ό!ύ ŀƴŘ ό.ύ ǎŜƎƳŜƴǘǎ 

 

/ƘŀƳŦŜǊ ŀƴ 9ƴǘƛǊŜ tƻƭȅƭƛƴŜ 

You can use Polyline option to create chamfer lines for each intersection of an entire polyline. To get the 

best results keeps the first and second chamfer distance equal. 

To chamfer all vertices in a polyline 
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1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƘŀƳŦŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ t όtƻƭȅƭƛƴŜύΦ 

3. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜΦ 

 
hǊƛƎƛƴŀƭ ǇƻƭȅƭƛƴŜ       wŜǎǳƭǘ ŀŦǘŜǊ ŎƘŀƳŦŜǊƛƴƎ 

 

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. 

 

7.2.15. /ǊŜŀǘŜ CƛƭƭŜǘǎ 

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 well as 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 

outside corner is called around. 

To fillet two objects 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ CƛƭƭŜǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ w όwŀŘƛǳǎύΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŦƛƭƭŜǘ ǊŀŘƛǳǎΦ 

4. {ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ƻōƧŜŎǘΦ 

5. {ŜƭŜŎǘ ǘƘŜ ǎŜŎƻƴŘ ƻōƧŜŎǘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ό!ύ ŀƴŘ ǎŜŎƻƴŘ ό.ύ ƻōƧŜŎǘǎ 
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Using FILLET command can help you create an arc that is tangent to the selected objects easily. You can 

also use Polyline option to create fillets for each corner of a polyline. 

 

When the objects 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 one set of objects until you exit the command. 

{Ŝǘ ǘƘŜ CƛƭƭŜǘ wŀŘƛǳǎ 

You can specify the radius of a fillet arc connecting two objects. The latest value is always the current 

radius value. This setting is only available when you create a new fillet arc. When the radius is set to 0, 

the objects to fillet are trim or extend to get intersecting, but not create a fillet arc. 

 

¢ǊƛƳ ŀƴŘ 9ȄǘŜƴŘ CƛƭƭŜǘŜŘ hōƧŜŎǘǎ 

While performing fillet, you can select Trim option to decide whether the selected edges are extended to 

the endpoints of fillet arcs. By default, all objects except circles, ellipses, closed polylines and splines 

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 get intersecting, the system extends or trims them to get intersecting. 

 

{ǇŜŎƛŦȅ ǘƘŜ [ƻŎŀǘƛƻƴ ƻŦ ǘƘŜ CƛƭƭŜǘ 

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 endpoint of arc at the nearest the selected point. The location of fillets depends 

on the place of the objects you specify. As shown in the following picture: 
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{ŜƭŜŎǘ ƻōƧŜŎǘǎ ό! ŀƴŘ .ύ 

CƛƭƭŜǘ [ƛƴŜ ŀƴŘ tƻƭȅƭƛƴŜ /ƻƳōƛƴŀǘƛƻƴǎ 

If the objects to fillet are a line and a polyline, the line or its extension must be intersecting with one of 

the polyline segments. With the Trim option on, the filleted objects join with the filleted arc to form a 

new polyline. 

 

CƛƭƭŜǘ ŀƴ 9ƴǘƛǊŜ tƻƭȅƭƛƴŜ 

You can use Polyline option to create fillets for each corner of a polyline. 

To fillet an entire polyline 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ CƛƭƭŜǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ t όtƻƭȅƭƛƴŜύΦ 

3. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜΦ 
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{ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜ ό!ύ 

 

Before creating fillets, you should ensure the distance between each vertex is long enough to 

accommodate the fillet radius in order to insert a fillet arc. 

 

 

The fillet arcs replace arc segments when the fillet radius is greater than the radius of the arc. As shown 

in the illustration: 

 

 

When the fillet radius is set to 0, no fillet arcs are inserted. If two polyline segments are separated by one 

arc segments, the system deletes this arc segment and extends the lines to intersect with each other. 

To fillet selected vertices in a polyline 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ CƛƭƭŜǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜ ŀƭƻƴƎ ǘƘŜ ǎŜƎƳŜƴǘ ǿƘŜǊŜ ȅƻǳ ǿŀƴǘ ǘƻ ōŜƎƛƴ ǘƘŜ ŦƛƭƭŜǘΦ 

3. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜ ŀƭƻƴƎ ǘƘŜ ǎŜƎƳŜƴǘ ǿƘŜǊŜ ȅƻǳ ǿŀƴǘ ǘƻ ŜƴŘ ǘƘŜ ŦƛƭƭŜǘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜ ŀƭƻƴƎ ǘƘŜ ό!ύ ŀƴŘ ό.ύ ǎŜƎƳŜƴǘǎ 
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CƛƭƭŜǘ tŀǊŀƭƭŜƭ [ƛƴŜǎ 

You can fillet parallel lines, rays, and infinite lines. The first entity must be a line or ray, the second entity 

can be a line, ray, or infinite line. The diameter of the fillet arc is always equal to the distance between 

the parallel entities. The current fillet radius is ignored. 

 

hǊƛƎƛƴŀƭ ŜƴǘƛǘƛŜǎ    wŜǎǳƭǘ ŀŦǘŜǊ ŦƛƭƭŜǘƛƴƎ 

7.3. aƻŘƛŦȅ /ƻƳǇƻǳƴŘ hōƧŜŎǘǎ 

7.3.1. 5ƛǎŀǎǎƻŎƛŀǘŜ /ƻƳǇƻǳƴŘ hōƧŜŎǘǎ 

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 leader reduces 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 that composed the original entity. 

 

With the following exceptions, exploding an entity usually has no visible effect on a drawing: 

¶ If the original polyline had a width, the width information is lost when you explode it. The 

resulting lines and arcs follow the centerline of the original polyline. If you explode a donut, its 

width becomes 0. 

¶ 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 print styles assigned BYBLOCK may be different after exploding an 

entity because they will adopt the default color, linetype, lineweight, and print style until inserted into 

another block. 

9ȄǇƭƻŘŜ tƻƭȅƭƛƴŜǎ 

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 of the polyline. To be taken as a 

polyline object, the donut would be changed into two arcs that form a circle (with width as 0) after 

exploding. 
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9ȄǇƭƻŘŜ 5ƛƳŜƴǎƛƻƴǎ ŀƴŘ IŀǘŎƘŜǎ 

You can explode a dimension or a hatch into individual objects (such as lines, texts, points and 2D solids). 

All associativity is lost after exploding. 

9ȄǇƭƻŘŜ .ƭƻŎƪ wŜŦŜǊŜƴŎŜǎ 

You can explode a block reference into individual objects. If a block to be exploded contains attributes, 

the attribute values are lost and leaving attribute definition. If you explode a block that contains polyline 

objects, you have to explode the polyline separately. 

To explode a block 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ 9ȄǇƭƻŘŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ōƭƻŎƪΦ 

3. tǊŜǎǎ 9ƴǘŜǊΦ 

9ȄǇƭƻŘŜ 9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜǎ 

You can not explode external references or the dependent blocks as they are linked or attached to another 

drawing. 

7.3.2. aƻŘƛŦȅ tƻƭȅƭƛƴŜǎ 

You can modify any type of two dimensional or three-dimensional polyline. Objects such as rectangles, 

polygons, and donuts, as well as three-dimensional objects such as pyramids, cylinders, and spheres, are 

all editable polylines 

 

You can edit a polyline by opening or closing it, by changing its overall width or the widths of individual 

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 of a polyline, and reverse the direction or order of the vertices. 

 

To modify a polyline, you first select the polyline and then select a 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 tool provides the option of turning it into one. 

You can convert only arcs and lines into polylines. If several arcs or lines are joined endpoint to endpoint, 

they can all be selected and turned into one polyline. 

To convert an object into a polyline 
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1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ hōƧŜŎǘ Ҕ tƻƭȅƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ Φ̧ 

4. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀƴƻǘƘŜǊ ƻǇǘƛƻƴΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ 

ŎƻƳƳŀƴŘΦ 

WƻƛƴŜŘ tƻƭȅƭƛƴŜ {ŜƎƳŜƴǘǎ 

If the ends of a line or arc are connected or are close to each other, you can join them to an open polyline 

by trimming or extending. 

aƻŘƛŦȅ tǊƻǇŜǊǘƛŜǎ ƻŦ tƻƭȅƭƛƴŜǎ 

If the properties of several objects being joined into a polyline are different, such as color and linetype, 

the new polyline inherits the properties of the first object that you selected. You can also set properties 

of the new polyline in the Properties palette. 

/ƭƻǎŜ 

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 open polyline 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ hōƧŜŎǘ Ҕ tƻƭȅƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ / ό/ƭƻǎŜύΦ 

4. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀƴƻǘƘŜǊ ƻǇǘƛƻƴΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

 

/ƭƻǎƛƴƎ ŀƴ ƻǇŜƴ ǇƻƭȅƭƛƴŜ ŀŘŘǎ ŀ ǎǘǊŀƛƎƘǘ ǇƻƭȅƭƛƴŜ ǎŜƎƳŜƴǘ ōŜǘǿŜŜƴ ǘƘŜ ŦƛǊǎǘ ό!ύ ŀƴŘ ƭŀǎǘ ό.ύ ǾŜǊǘƛŎŜǎ 
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hǇŜƴ 

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 of the polyline. 

Wƻƛƴ 

You can add an arc, 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 vertex of 

the selected polyline. 

 

When you join an object to a polyline, the width of the new polyline segment depends on the width of 

the original polyline and the type of object you are joining to it: 

¶ A line or an arc assumes the same width as the polyline segment for the end vertex to which it 

is joined. 

¶ A polyline joined to a tapered polyline retains its own width values. 

¶ A polyline joined to a uniform-width polyline assumes the width of the polyline to which it is 

joined. 

To join an arc, line, or polyline to an existing polyline 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ hōƧŜŎǘ Ҕ tƻƭȅƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ W όWƻƛƴύΦ 

4. {ŜƭŜŎǘ ǘƘŜ ŀǊŎΣ ƭƛƴŜΣ ƻǊ ǇƻƭȅƭƛƴŜ ǘƻ ƧƻƛƴΦ 

5. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀƴƻǘƘŜǊ ƻǇǘƛƻƴΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ 

ŎƻƳƳŀƴŘΦ 

²ƛŘǘƘ 

Specifies the uniform width for all segments of selected polylines. Using Width option while performing 

"Edit vertex", you can specify the width of the start point and end point. 

 

 

You can change the width of an entire polyline, applying a uniform width to the polyline or assigning 

tapering width with gradient size. 
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To apply a uniform width to an entire polyline 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ hōƧŜŎǘ Ҕ tƻƭȅƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ² ό²ƛŘǘƘύΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƴŜǿ ǇƻƭȅƭƛƴŜ ǿƛŘǘƘΦ 

5. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀƴƻǘƘŜǊ ƻǇǘƛƻƴΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ 

ŎƻƳƳŀƴŘΦ 

To apply a tapering width to a polyline 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ hōƧŜŎǘ Ҕ tƻƭȅƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ¢ ό¢ŀǇŜǊύΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘƛƴƎ ǿƛŘǘƘΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘƛƴƎ ǿƛŘǘƘΦ 

6. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀƴƻǘƘŜǊ ƻǇǘƛƻƴΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ 

ŎƻƳƳŀƴŘΦ 

9Řƛǘ ǾŜǊǘŜȄ 

You can use the Edit Vertices option to modify individual polyline vertices. When you select this option, 

the program switches into a special vertex editing mode and places an x on the first vertex. The x indicates 

the vertex you are editing. The Next and Previous options move the x to the next or previous vertex. You 

can edit only one vertex at a time. 

 

When editing vertices, you can modify the polyline in the following ways: 

¶ Convert a polyline segment into a curve by specifying a new tangent angle. 

¶ Break a polyline into two separate polylines. 

¶ Insert a new vertex after the current vertex. 

¶ Move the current vertex. 

¶ Straighten the polyline segment between two vertices. 

¶ Change the width of the polyline segment between two vertices. 

To move a polyline vertex 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ hōƧŜŎǘ Ҕ tƻƭȅƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 9 ό9Řƛǘ ǾŜǊǘŜȄύΦ 

4. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ b όbŜȄǘύΦ wŜǇŜŀǘ ǳƴǘƛƭ ǘƘŜ · ƳŀƪŜǊ ǊŜŀŎƘŜǎ ǘƘŜ ǾŜǊǘŜȄ 

ȅƻǳ ǿŀƴǘ ǘƻ ƳƻǾŜΦ 

5. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ a όaƻǾŜύΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ƴŜǿ ƭƻŎŀǘƛƻƴ ŦƻǊ ǘƘŜ ƳŀŘŜ ǾŜǊǘŜȄΦ 
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7. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀƴƻǘƘŜǊ ƻǇǘƛƻƴΣ ƻǊ ǘȅǇŜ 9Ȅƛǘ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

8. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀƴƻǘƘŜǊ ƻǇǘƛƻƴΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ 

ŎƻƳƳŀƴŘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜ ό!ύΣ ƳƻǾŜ ǘƘŜ ŎǳǊǊŜƴǘ ǾŜǊǘŜȄ ƳŀǊƪŜǊ ǘƻ ǘƘŜ ǾŜǊǘŜȄ ȅƻǳ ǿŀƴǘ ǘƻ ƳƻǾŜ ό.ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ 

ƴŜǿ ǾŜǊǘŜȄ ƭƻŎŀǘƛƻƴ ό/ύ 

To taper the width of an individual polyline segment 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ hōƧŜŎǘ Ҕ tƻƭȅƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 9 ό9Řƛǘ ǾŜǊǘŜȄύΦ 

4. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ b όbŜȄǘύΦ wŜǇŜŀǘ ǳƴǘƛƭ ǘƘŜ · ƳŀƪŜǊ ǊŜŀŎƘŜǎ ǘƘŜ ŦƛǊǎǘ 

ǾŜǊǘŜȄ ƻŦ ǘƘŜ ǎŜƎƳŜƴǘ ȅƻǳ ǿŀƴǘ ǘƻ ǘŀǇŜǊΦ 

5. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ² ό²ƛŘǘƘύΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘƛƴƎ ǿƛŘǘƘΦ 

7. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘƛƴƎ ǿƛŘǘƘΦ 

8. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀƴƻǘƘŜǊ ƻǇǘƛƻƴΣ ƻǊ ǘȅǇŜ 9Ȅƛǘ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

9. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀƴƻǘƘŜǊ ƻǇǘƛƻƴΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ 

ŎƻƳƳŀƴŘΦ 

 

{ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜ ό!ύΣ ƳƻǾŜ ǘƘŜ ŎǳǊǊŜƴǘ ǾŜǊǘŜȄ ƳŀǊƪŜǊ ǘƻ ǘƘŜ ŦƛǊǎǘ ǾŜǊǘŜȄ ƻŦ ǘƘŜ ǎŜƎƳŜƴǘ ȅƻǳ ǿŀƴǘ ǘƻ ǘŀǇŜǊ ό.ύΣ ŀƴŘ 

ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ƴŜǿ ǎǘŀǊǘƛƴƎ ŀƴŘ ŜƴŘƛƴƎ ǿƛŘǘƘǎ ŦƻǊ ǘƘŀǘ ǎŜƎƳŜƴǘΦ 

Cƛǘ 

You can create an arc-fit polyline, a smooth curve joining each pair of vertices. The curve passes through 

all vertices of the polyline. 

To fit a curve to a polyline 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ hōƧŜŎǘ Ҕ tƻƭȅƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 
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2. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ C όCƛǘύΦ 

4. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ŀƴƻǘƘŜǊ ƻǇǘƛƻƴΣ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ 

ŎƻƳƳŀƴŘΦ 

{ǇƭƛƴŜ 

Converts a polyline into a spline. Specifies the vertices of the 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. 

 

hǊƛƎƛƴŀƭ ǇƻƭȅƭƛƴŜ  !ŦǘŜǊ ŀǇǇƭȅƛƴƎ Cƛǘ ŎǳǊǾŜ  !ŦǘŜǊ ŀǇǇƭȅƛƴƎ {ǇƭƛƴŜ 

5ŜŎǳǊǾŜ 

Straights splines fit curves with Fit option or splines created with Spline option. 

[ǘȅǇŜ ƎŜƴ 

Changes the linetype of a polyline. When this option is off, linetypes are generated starting and ending 

with a dashed line at each vertex. 

7.3.3. aƻŘƛŦȅ aǳƭǘƛƭƛƴŜǎ 

You can use the methods such as common editing commands, a multiline editing command and multiline 

styles to edit multiline or their elements. 

!ŘŘ ŀƴŘ 5ŜƭŜǘŜ aǳƭǘƛƭƛƴŜ ±ŜǊǘƛŎŜǎ 

You can use MLEDIT to add or delete vertices for a multiline. As shown in the illustration. 
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9Řƛǘ aǳƭǘƛƭƛƴŜ LƴǘŜǊǎŜŎǘƛƻƴǎ 

You can control the way two multiline intersect using MLEDIT. The ways include cross and T shape that 

can be closed, open or merged. 

 

9Řƛǘ aǳƭǘƛƭƛƴŜ {ǘȅƭŜǎ 

You can use MLSTYLE to add multiline style or set multiline from the existing multiline style, such as 

the number of elements, color, linetype, lineweight and the offset of each element. You can also edit the 

end caps and background fill. 

 

The element and multiline properties of the STANDARD multiline style 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 using it. 

 

If you create a new style without saving the previous one, the properties of the previous one are lost. To 

maintain the properties, you have better to save each multiline style to an MLN file before creating a 

new one.  

7.4. ¦ǎŜ DǊƛǇǎ ǘƻ 9Řƛǘ hōƧŜŎǘǎ 

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 on the 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 of an arc. 
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9ȄŀƳǇƭŜǎ ƻŦ ƎǊƛǇ ƭƻŎŀǘƛƻƴǎ 

 

To use grips for editing, you select an 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. For example, to move a line object, drag it by its midpoint grip. 

 

To stretch the line, drag one of the endpoint grips. You do not need to enter a command when using grips. 

7.4.1. /ƻƴǘǊƻƭ {ǘŀǘǳǎ ŀƴŘ 5ƛǎǇƭŀȅƛƴƎ ƻŦ DǊƛǇǎ 

You can turn the use of grips on and off and control the size and color of grips under a different status. 

To change grip settings 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ hǇǘƛƻƴǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ hǇǘƛƻƴǎ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ {ŜƭŜŎǘƛƻƴ ǘŀōΦ 

3. Lƴ ǘƘŜ DǊƛǇ {ƛȊŜΣ ǎǇŜŎƛŦȅ ǘƘŜ ǎƛȊŜΦ 

4. Lƴ ǘƘŜ DǊƛǇǎΣ ŎƭƛŎƪ 9ƴŀōƭŜ ƎǊƛǇǎΦ 

5. {Ŝǘ ǘƘŜ ¦ƴǎŜƭŜŎǘŜŘ ƎǊƛǇ ŎƻƭƻǊΣ {ŜƭŜŎǘŜŘ ƎǊƛǇ ŎƻƭƻǊ ŀƴŘ IƻǾŜǊ ƎǊƛǇ ŎƻƭƻǊ ǎŜǇŀǊŀǘŜƭȅΣ 

ǘƻ ŀǎǎƛƎƴ ŎƻƭƻǊǎ ŦƻǊ ƎǊƛǇǎ ǳƴŘŜǊ ŀ ŘƛŦŦŜǊŜƴǘ ǎǘŀǘǳǎΦ 

6. /ƭƛŎƪ hYΦ 

 

You can use grips to modify objects, such as move, stretch, scale, and copy. With the Grips on, the 

location of grips depending on the type of objects are displayed as follows: 

 

 

When you perform quadrant grips on circles, the distance is measured from the center point, but not the 

selected grip. For example, in Stretch mode, you can select a quadrant grip to stretch a circle, and then 

specify a distance at the prompt of "New circle radius". The distance is measured from the center point, 

but not the selected quadrant. If you select the center point, the circle 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 is 

created, but not on the plane of the 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 you add an object to the current selection set. 

Control Grips in Blocks 

 

The system variable GRIPBLOCK is used to control whether the inserted block displays a single grip or 

all of the grips. 

 

7.4.2. DǊƛǇ 9Řƛǘ aƻŘŜ 

One type of edit mode called grip mode is to perform manipulations such as stretch, move, rotate, scale 

or mirror by dragging grips on entities. Stretch is the default grip edit mode, select the grips to edit when 

you want to stretch the selected entity, the grip is displayedd in selected grip color, and then right-click 

to select from manipulations menu. 

 

If you press ENTER or SPACE key after selecting grips, all the grip modes display from which you can 

choose to perform one of the grip editing manipulations. 

7.4.3. DǊƛǇ {ǘǊŜǘŎƘ aƻŘŜ 

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]:  

Under the prompt, you can specify a new 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 of block reference, the midpoint of a 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 stretch a 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 

1. {ŜƭŜŎǘ ŜƴǘƛǘƛŜǎ ǘƻ ǎǘǊŜǘŎƘΦ 

2. /ƭƛŎƪ ƻƴ ƎǊƛǇǎ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ŀƴŘ ŀŎǘƛǾŀǘŜ ǘƘŜ ƎǊƛǇ ƳƻŘŜ 

ŀǎ {ǘǊŜǘŎƘΦ 

3. 5ȅƴŀƳƛŎ ƛƴǇǳǘ ōƻȄ ŘƛǎǇƭŀȅŜŘ ƻƴ ǎŎǊŜŜƴ ǎƘƻǿƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƴƛǇǳƭŀǘƛƻƴǎΥ 

{ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ƎǊƛǇΦ 

{ǇŜŎƛŦȅ Ϧ/ό/ƻǇȅύϦ ƻǇǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ōŜƛƴƎ ǎǘǊŜǘŎƘŜŘΦ 

{ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ǘƘŜ ƭŀǎǘ ǎǘǊŜǘŎƘΦ 

{ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ǎǘǊŜǘŎƘ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

{ǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴ ŦƻǊ ǎǘǊŜǘŎƘƛƴƎ ŘƛǊŜŎǘƭȅΦ 

4. aƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ƻƴ ŜƴǘƛǘƛŜǎ 

ǿƛƭƭ ōŜ ǎǘǊŜǘŎƘŜŘ ōŀǎŜŘ ƻƴ ƛǘǎŜƭŦ όƻǊ ǘƘŜ ƴŜǿ ōŀǎŜ ǇƻƛƴǘύΦ 

 

¢ƻ ǎǘǊŜǘŎƘ ŀƴ ƻōƧŜŎǘ ǳǎƛƴƎ ƎǊƛǇǎΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ό!ύΣ ǎŜƭŜŎǘ ŀ ƎǊƛǇ ό.ύΣ ŀƴŘ ŘǊŀƎ ǘƘŜ ƎǊƛǇ ǘƻ ƛǘǎ ƴŜǿ ƭƻŎŀǘƛƻƴ ό/ύΦ 

 

DǊƛǇ aƻǾŜ aƻŘŜ 

With grip move mode, you can move selected entities by moving its grips. The entity with specified grips 

will be highlighted and moved according to 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: 

Specify the move point or [Base point/Copy/Undo/eXit]:  

Move one or more Entities 

1. {ŜƭŜŎǘ ŜƴǘƛǘƛŜǎ ǘƻ ƳƻǾŜΦ 

2. /ƭƛŎƪ ƻƴ ƎǊƛǇǎ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ŀƴŘ ŀŎǘƛǾŀǘŜ ǘƘŜ ƎǊƛǇ ƳƻŘŜ 

ŀǎ {ǘǊŜǘŎƘΦ 
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3. tǊŜǎǎ 9b¢9w ǘƻ ƛǘŜǊŀǘŜ ƎǊƛǇ ƳƻŘŜ ǳƴǘƛƭ aƻǾŜ ŀǇǇŜŀǊǎ ƛƴ ŎƻƳƳŀƴŘ ƭƛƴŜΦ 5ȅƴŀƳƛŎ 

ƛƴǇǳǘ ōƻȄ ŘƛǎǇƭŀȅŜŘ ƻƴ ǎŎǊŜŜƴ ǎƘƻǿƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƴƛǇǳƭŀǘƛƻƴǎΥ 

{ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ƎǊƛǇΦ 

{ǇŜŎƛŦȅ Ϧ/ό/ƻǇȅύϦ ƻǇǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ōŜƛƴƎ ƳƻǾŜŘΦ 

{ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ƭŀǎǘ ƳƻǾƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ƳƻǾŜ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

{ǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴ ǘƻ ƎǊƛǇǎ ŘƛǊŜŎǘƭȅΦ 

4. aƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ƻƴ ƻōƧŜŎǘǎ 

ǿƛƭƭ ōŜ ƳƻǾŜŘ ǘƻǿŀǊŘǎ ǘƘŜ ƻǊƛŜƴǘŀǘƛƻƴ ŀƴŘ ŘƛǎǇƭŀŎŜƳŜƴǘ ŀƭƻƴƎ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ƭƛƴŜ 

ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ŀƴŘ ǘƘŜ ǘŀǊƎŜǘ Ǉƻƛƴǘ όƻǊ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ŀŦǘŜǊ ƳƻǾƛƴƎύΦ 

 

DǊƛǇ wƻǘŀǘŜ aƻŘŜ 

With grip rotate mode, you can rotate selected entities around the base point, .or rotate by the angle 

specified for rotating either. 

 

If you press ENTER or SPACE key after selecting grips on entities, choose Rotate from the 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. {ŜƭŜŎǘ ŜƴǘƛǘƛŜǎ ǘƻ ǊƻǘŀǘŜΦ 

2. /ƭƛŎƪ ƻƴ ǘƘŜ ƎǊƛǇ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ŀƴŘ ŀŎǘƛǾŀǘŜ ǘƘŜ ƎǊƛǇ 

ƳƻŘŜ ŀǎ {ǘǊŜǘŎƘΦ 

3. tǊŜǎǎ 9b¢9w ǘƻ ƛǘŜǊŀǘŜ ƎǊƛǇ ƳƻŘŜ ǳƴǘƛƭ wƻǘŀǘŜ ŀǇǇŜŀǊǎ ƛƴ ŎƻƳƳŀƴŘ ƭƛƴŜΦ 5ȅƴŀƳƛŎ 

ƛƴǇǳǘ ōƻȄ ŘƛǎǇƭŀȅŜŘ ƻƴ ǎŎǊŜŜƴ ǎƘƻǿƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƴƛǇǳƭŀǘƛƻƴǎΥ 

{ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ǎŜƭŜŎǘ ŀ ōŀǎŜ Ǉƻƛƴǘ ŦƻǊ ǊƻǘŀǘƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ/ό/ƻǇȅύϦ ƻǇǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ōŜƛƴƎ ǊƻǘŀǘŜŘΦ 

{ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ƭŀǎǘ ǊƻǘŀǘƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ wƻǘŀǘŜ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

{ǇŜŎƛŦȅ ϦwόwŜŦŜǊŜƴŎŜύϦ ƻǇǘƛƻƴ ǘƻ ŀǎǎƛƎƴ ǊŜŦŜǊŜƴŎŜ ŀƴƎƭŜ ŦƻǊ ǊƻǘŀǘƛƻƴΦ όCƛƴŀƭ Ǌƻǘŀǘƛƻƴ 

ŀƴƎƭŜҐǊŜŦŜǊŜƴŎŜ ŀƴƎƭŜ ǎǳōǘǊŀŎǘ ŦǊƻƳ ƛƴǇǳǘ ŀƴƎƭŜΦ CƻǊ ŜȄŀƳǇƭŜΥ ǊŜŦŜǊŜƴŎŜ ŀƴƎƭŜ Ґ нлΣ ƛƴǇǳǘ 

ŀƴƎƭŜҐ улΣ Ŧƛƴŀƭ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜ Ґ ул π нл Ґ слύΦ 

4. {ǇŜŎƛŦȅ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜ ŦƻǊ ƎǊƛǇǎ ŘƛǊŜŎǘƭȅΦ 

5. aƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ŀƴŘ ǎǇŜŎƛŦȅ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜΣ ǘƘŜ ŜƴǘƛǘƛŜǎ ǊƻǘŀǘŜ ŎŜƴǘŜǊŜŘ 

ōȅ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ όƻǊ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ŀŦǘŜǊ ǊƻǘŀǘƛƻƴύΦ 
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DǊƛǇ {ŎŀƭŜ aƻŘŜ 

With grip scale mode, you can scale selected entities relative to the base point. Drag the entity outwards 

the base grip to enlarge its size, and drag inwards to decrease the size. You can also specify a scale factor 

to scale selected entities. 

 

Grips are selected depending on the type of entity. For example, to scale a circle, use the quadrant point 

as a grip. 

 

If you press ENTER or SPACE key after selecting grips, all the grip modes are displayed, choose Scale 

and then command line prompts as follows: 

Specify the scale factor or [Base point/Copy/Undo/Reference/eXit]:  

Scale Entities Using Grips 

1. {ŜƭŜŎǘ ŜƴǘƛǘƛŜǎ ǘƻ ǎŎŀƭŜΦ 

2. /ƭƛŎƪ ƻƴ ƎǊƛǇǎ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ŀƴŘ ŀŎǘƛǾŀǘŜ ǘƘŜ ŘŜŦŀǳƭǘ 

ƎǊƛǇ ƳƻŘŜ ŀǎ {ǘǊŜǘŎƘΦ 

3. tǊŜǎǎ 9b¢9w ǘƻ ƛǘŜǊŀǘŜ ƎǊƛǇ ƳƻŘŜ ǳƴǘƛƭ {ŎŀƭŜ ŀǇǇŜŀǊǎ ƛƴ ŎƻƳƳŀƴŘ ƭƛƴŜΦ 5ȅƴŀƳƛŎ 

ƛƴǇǳǘ ōƻȄ ŘƛǎǇƭŀȅŜŘ ƻƴ ǎŎǊŜŜƴ ǎƘƻǿƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƴƛǇǳƭŀǘƛƻƴǎΥ 

{ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ǊŜƭƻŎŀǘŜ ǘƘŜ ōŀǎŜ ƎǊƛǇ ŦƻǊ ǎŎŀƭƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ/ό/ƻǇȅύϦ ƻǇǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ōŜƛƴƎ ǎŎŀƭŜŘΦ 

{ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ǘƘŜ ƭŀǎǘ ǎŎŀƭƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ǎŎŀƭŜ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

{ǇŜŎƛŦȅ ϦwόwŜŦŜǊŜƴŎŜύϦƻǇǘƛƻƴ ǘƻ ŀǎǎƛƎƴ ǊŜŦŜǊŜƴŎŜ ǎŎŀƭŜ ŦŀŎǘƻǊΦ όCƻǊ ŜȄŀƳǇƭŜΣ ƛƴǇǳǘ ǎŎŀƭŜ 

ŦŀŎǘƻǊ ŀǎ рΣ ǘƻ ǎŎŀƭŜ ǘƘŜ Ŝƴǘƛǘȅ ǘƻ ŦƛǾŜπǘƛƳŜǎ ǘƘŀǘ ƻŦ ƛǘǎ ƻǊƛƎƛƴŀƭ ǎƛȊŜύΦ ¢ƘŜƴ ŘȅƴŀƳƛŎ ƛƴǇǳǘ 

ōƻȄ ŘƛǎǇƭŀȅǎ ƻƴ ǘƘŜ ǎŎǊŜŜƴΣ ƛƴ ǿƘƛŎƘ ȅƻǳ ŀǊŜ ǇǊƻƳǇǘ ǘƻ ŜƴǘŜǊ ƴŜǿ ƭŜƴƎǘƘ όƛŦ ƛƴǇǳǘ оΣ ǘƘŜ 

Ŝƴǘƛǘȅ ǿƛƭƭ ōŜ ǎŎŀƭŜŘ ŀǘ ŦŀŎǘƻǊ оκрύΦ 

4. {ǇŜŎƛŦȅ ǎŎŀƭŜ ŦŀŎǘƻǊ ŦƻǊ ƎǊƛǇǎ ŘƛǊŜŎǘƭȅΦ 

5. aƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ ǘŀǊƎŜǘ ƎǊƛǇǎΣ ǘƘŜ Ŝƴǘƛǘȅ ǿƛƭƭ ōŜ ǎŎŀƭŜŘ ōŀǎŜŘ ƻƴ 

ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǿƛǘƘ ǘƘŜ ŦŀŎǘƻǊ ȅƻǳ ǎǇŜŎƛŦƛŜŘ όƻǊ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ŀŦǘŜǊ 

ǎŎŀƭƛƴƎύΦ 

 
¢ƻ ǎŎŀƭŜ ǳǎƛƴƎ ƎǊƛǇǎΣ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ό!ύΣ ŎƭƛŎƪ ŀ ƎǊƛǇ ό.ύΣ ŀƴŘ ǎŎŀƭŜ ǘƘŜ ƻōƧŜŎǘ ōȅ ŘǊŀƎƎƛƴƎ ǘƘŜ ƎǊƛǇ ǘƻ ƛǘǎ ƴŜǿ 
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ƭƻŎŀǘƛƻƴ ό/ύΦ 

 

DǊƛǇ aƛǊǊƻǊ aƻŘŜ 

With grip mirror mode, you can create mirrored copies of selected entities along temporary mirror line. 

If you press ENTER or SPACE key after selecting grips, all the grip modes are displayed, choose Mirror 

and then command line prompts as follows: 

Specify the second point or [Base point/Copy/Undo/eXit]:  

Create Mirrored Copies Using Grips 

1. {ŜƭŜŎǘ ŜƴǘƛǘƛŜǎ ǘƻ ƳƛǊǊƻǊΦ 

2. /ƭƛŎƪ ƻƴ ƎǊƛǇǎ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ŀƴŘ ŀŎǘƛǾŀǘŜ ǘƘŜ ŘŜŦŀǳƭǘ ƎǊƛǇ ƳƻŘŜ ŀǎ 

{ǘǊŜǘŎƘΦ 

3. tǊŜǎǎ 9b¢9w ǘƻ ƛǘŜǊŀǘŜ ƎǊƛǇ ƳƻŘŜ ǳƴǘƛƭ aƛǊǊƻǊ ŀǇǇŜŀǊǎ ƛƴ ŎƻƳƳŀƴŘ ƭƛƴŜΦ 5ȅƴŀƳƛŎ 

ƛƴǇǳǘ ōƻȄ ŘƛǎǇƭŀȅŜŘ ƻƴ ǎŎǊŜŜƴ ǎƘƻǿƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƴƛǇǳƭŀǘƛƻƴǎΥ 

{ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ǊŜƭƻŎŀǘŜ ǘƘŜ ōŀǎŜ ƎǊƛǇΦ 

{ǇŜŎƛŦȅ Ϧ/ό/ƻǇȅύϦ ƻǇǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ōŜƛƴƎ ƳƛǊǊƻǊŜŘΦ 

{ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ǘƘŜ ƭŀǎǘ ƳƛǊǊƻǊƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ƳƛǊǊƻǊ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

4. aƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ ǎŜŎƻƴŘ ƳƛǊǊƻǊ ǇƻƛƴǘΣ ǘƘŜ Ŝƴǘƛǘȅ ǿƛƭƭ ōŜ ƳƛǊǊƻǊŜŘ 

ŀƭƻƴƎ ǘƘŜ ƭƛƴŜ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ƻƴ ƻōƧŜŎǘǎ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ ƳƛǊǊƻǊ Ǉƻƛƴǘ 

όƻǊ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ŀŦǘŜǊ ƳƛǊǊƻǊƛƴƎύΦ  

7.4.4. aǳƭǘƛπDǊƛǇǎ 9Řƛǘ aƻŘŜ 

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: 

¶ To move, rotate, scale or mirror entities, using multiple grips on them equals to use the last 

selected grip as a base point (base grip or newly selected base point). 

¶ To stretch entities, multi-grips are selected depending on the type of entities, when you selected 

single text point, insertion point of block reference, the midpoint of a line, the center of circle 

and grips on a point object as hot grips, the entities will be moved rather than stretched. 

aǳƭǘƛπDǊƛǇǎ {ǘǊŜǘŎƘ aƻŘŜ 

Select multiple grips of different entities to stretch separately depend on the entity types. 
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Stretch Lines, Polylines, and Dimensions Using Multiple Grips 

1. {ŜƭŜŎǘ ƭƛƴŜΣ ǇƻƭȅƭƛƴŜ ŀƴŘ ŘƛƳŜƴǎƛƻƴ ŜƴǘƛǘƛŜǎ ǘƻ ǎǘǊŜǘŎƘΦ 

2. tǊŜǎǎ {ILC¢ ǿƘƛƭŜ ǎŜƭŜŎǘƛƴƎ ƎǊƛǇǎ ƻƴ ŜƴǘƛǘƛŜǎΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǿƛƭƭ ōŜ ƘƛƎƘƭƛƎƘǘŜŘΦ 

3. wŜƭŜŀǎŜ {ILC¢ ŀƴŘ ŎƭƛŎƪ ƻƴ ƻƴŜ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǘƻ ǳǎŜ ƛǘ ŀǎ ōŀǎŜ ƎǊƛǇ ŀƴŘ 

ŀŎǘƛǾŀǘŜ ǘƘŜ ŘŜŦŀǳƭǘ ƎǊƛǇ ƳƻŘŜ ŀǎ {ǘǊŜǘŎƘΦ 5ȅƴŀƳƛŎ ƛƴǇǳǘ ōƻȄ ŘƛǎǇƭŀȅŜŘ ƻƴ ǎŎǊŜŜƴ 

ǎƘƻǿƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƴƛǇǳƭŀǘƛƻƴǎΥ 

{ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ƎǊƛǇ ŦƻǊ ǎǘǊŜǘŎƘƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ/ό/ƻǇȅύϦ ƻǇǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ōŜƛƴƎ ǎǘǊŜǘŎƘŜŘΦ 

{ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ǘƘŜ ƭŀǎǘ ǎǘǊŜǘŎƘΦ 

{ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ǎǘǊŜǘŎƘ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

{ǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴ ŦƻǊ ǎǘǊŜǘŎƘƛƴƎ ŘƛǊŜŎǘƭȅΦ 

4. aƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ ǘŀǊƎŜǘ ƎǊƛǇǎΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ƻƴ ŜƴǘƛǘƛŜǎ ǿƛƭƭ 

ōŜ ǎǘǊŜǘŎƘŜŘ ƻǊ ƳƻǾŜŘ ǘƻǿŀǊŘǎ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ǇƻƛƴǘƛƴƎ ŦǊƻƳ ǘƘŜ ōŀǎŜ ƎǊƛǇ ǘƻ ǘƘŜ 

ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴ όǎƛƴƎƭŜ ǘŜȄǘ ǇƻƛƴǘΣ ƛƴǎŜǊǘƛƻƴ Ǉƻƛƴǘ ƻŦ ōƭƻŎƪ ǊŜŦŜǊŜƴŎŜΣ ǘƘŜ ƳƛŘǇƻƛƴǘ 

ƻŦ ŀ ƭƛƴŜΣ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ŎƛǊŎƭŜ ŀƴŘ ƎǊƛǇǎ ƻƴ Ǉƻƛƴǘ ƻōƧŜŎǘύΦ 

 

aǳƭǘƛπDǊƛǇǎ aƻǾŜ aƻŘŜ 

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 

1. {ŜƭŜŎǘ ƭƛƴŜΣ ǇƻƭȅƭƛƴŜ ŀƴŘ ŘƛƳŜƴǎƛƻƴ ŜƴǘƛǘƛŜǎ ǘƻ ƳƻǾŜΦ 

2. tǊŜǎǎ {ILC¢ ǿƘƛƭŜ ǎŜƭŜŎǘƛƴƎ ƎǊƛǇǎ ƻƴ ŜƴǘƛǘƛŜǎΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǿƛƭƭ ōŜ ƘƛƎƘƭƛƎƘǘŜŘΦ 

3. wŜƭŜŀǎŜ {ILC¢ ŀƴŘ ŎƭƛŎƪ ƻƴ ƻƴŜ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǘƻ ǳǎŜ ƛǘ ŀǎ ŀ ōŀǎŜ ƎǊƛǇΦ 

4. tǊŜǎǎ 9b¢9w ǘƻ ŀŎǘƛǾŀǘŜ ǘƘŜ ŘŜŦŀǳƭǘ ƎǊƛǇ ƳƻŘŜ ŀǎ {ǘǊŜǘŎƘΦ LǘŜǊŀǘŜ ƎǊƛǇ ƳƻŘŜ ǳƴǘƛƭ 

aƻǾŜ ŀǇǇŜŀǊǎ ƛƴ ŎƻƳƳŀƴŘ ƭƛƴŜΦ 5ȅƴŀƳƛŎ ƛƴǇǳǘ ōƻȄ ŘƛǎǇƭŀȅŜŘ ƻƴ ǎŎǊŜŜƴ ǎƘƻǿƛƴƎ 

ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƴƛǇǳƭŀǘƛƻƴǎΥ 

{ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ŦƻǊ ƳƻǾƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ/ό/ƻǇȅύϦ ƻǇǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ōŜƛƴƎ ƳƻǾŜŘΦ 

{ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ƭŀǎǘ ƳƻǾƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ƳƻǾŜ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

{ǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴ ŦƻǊ ƳƻǾƛƴƎ ŘƛǊŜŎǘƭȅΦ 

5. aƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ƻƴ ŜƴǘƛǘƛŜǎ 

ǿƛƭƭ ōŜ ƳƻǾŜŘ ŀǘ ŀ ǎǇŜŎƛŦƛŜŘ ŘƛǎǇƭŀŎŜƳŜƴǘ ǘƻǿŀǊŘǎ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ǇƻƛƴǘƛƴƎ ŦǊƻƳ ǘƘŜ 

ōŀǎŜ ƎǊƛǇ ǘƻ ǘƘŜ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴΦ 
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aǳƭǘƛπDǊƛǇǎ wƻǘŀǘŜ aƻŘŜ 

Rotate entities with multiple grips mode, use the last grip (base grip or reselected base point) as a base 

point. 

Rotate Lines, Polylines and Dimensions Using Multiple Grips 

1. {ŜƭŜŎǘ ƭƛƴŜΣ ǇƻƭȅƭƛƴŜ ŀƴŘ ŘƛƳŜƴǎƛƻƴ ŜƴǘƛǘƛŜǎ ǘƻ ǊƻǘŀǘŜΦ 

2. tǊŜǎǎ {ILC¢ ǿƘƛƭŜ ǎŜƭŜŎǘƛƴƎ ƎǊƛǇǎ ƻƴ ŜƴǘƛǘƛŜǎΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǿƛƭƭ ōŜ ƘƛƎƘƭƛƎƘǘŜŘΦ 

3. wŜƭŜŀǎŜ {ILC¢ ŀƴŘ ŎƭƛŎƪ ƻƴ ƻƴŜ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǘƻ ǳǎŜ ƛǘ ŀǎ ŀ ōŀǎŜ ƎǊƛǇΦ 

4. tǊŜǎǎ 9b¢9w ǘƻ ŀŎǘƛǾŀǘŜ ǘƘŜ ŘŜŦŀǳƭǘ ƎǊƛǇ ƳƻŘŜ ŀǎ {ǘǊŜǘŎƘΦ LǘŜǊŀǘŜ ƎǊƛǇ ƳƻŘŜ ǳƴǘƛƭ 

wƻǘŀǘŜ ŀǇǇŜŀǊǎ ƛƴ ŎƻƳƳŀƴŘ ƭƛƴŜΦ 5ȅƴŀƳƛŎ ƛƴǇǳǘ ōƻȄ ŘƛǎǇƭŀȅŜŘ ƻƴ ǎŎǊŜŜƴ ǎƘƻǿƛƴƎ 

ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƴƛǇǳƭŀǘƛƻƴǎΥ 

{ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ƎǊƛǇ ŦƻǊ ǊƻǘŀǘƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ/ό/ƻǇȅύϦ ƻǇǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ōŜƛƴƎ ǊƻǘŀǘŜŘΦ 

{ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ƭŀǎǘ ǊƻǘŀǘƛƻƴΦ 

{ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ǊƻǘŀǘŜ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

{ǇŜŎƛŦȅ ϦwόwŜŦŜǊŜƴŎŜύϦ ƻǇǘƛƻƴ ǘƻ ŀǎǎƛƎƴ ǊŜŦŜǊŜƴŎŜ ŀƴƎƭŜ ŦƻǊ ǊƻǘŀǘƛƻƴΦ όCƛƴŀƭ Ǌƻǘŀǘƛƻƴ 

ŀƴƎƭŜҐǊŜŦŜǊŜƴŎŜ ŀƴƎƭŜ ǎǳōǘǊŀŎǘ ŦǊƻƳ ƛƴǇǳǘ ŀƴƎƭŜΦ CƻǊ ŜȄŀƳǇƭŜΥ ǊŜŦŜǊŜƴŎŜ ŀƴƎƭŜ Ґ нлΣ ƛƴǇǳǘ 

ŀƴƎƭŜҐ улΣ Ŧƛƴŀƭ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜ Ґ ул π нл Ґ слύΦ 

{ǇŜŎƛŦȅ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜ ŦƻǊ ƎǊƛǇǎ ŘƛǊŜŎǘƭȅΦ 

5. aƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜΣ ǘƘŜ ŜƴǘƛǘƛŜǎ ǿƛƭƭ ōŜ ǊƻǘŀǘŜŘ 

ōŀǎŜŘ ƻƴ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ όƻǊ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ŀŦǘŜǊ ǊƻǘŀǘƛƻƴύΦ 

 

aǳƭǘƛπDǊƛǇǎ {ŎŀƭŜ aƻŘŜ 

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 

1. {ŜƭŜŎǘ ƭƛƴŜΣ ǇƻƭȅƭƛƴŜ ŀƴŘ ŘƛƳŜƴǎƛƻƴ ŜƴǘƛǘƛŜǎ ǘƻ ǎŎŀƭŜΦ 

2. tǊŜǎǎ {ILC¢ ǿƘƛƭŜ ǎŜƭŜŎǘƛƴƎ ƎǊƛǇǎ ƻƴ ŜƴǘƛǘƛŜǎΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǿƛƭƭ ōŜ ƘƛƎƘƭƛƎƘǘŜŘΦ 

3. wŜƭŜŀǎŜ {ILC¢ ŀƴŘ ŎƭƛŎƪ ƻƴ ƻƴŜ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǘƻ ǳǎŜ ƛǘ ŀǎ ŀ ōŀǎŜ ƎǊƛǇΦ 

4. tǊŜǎǎ 9b¢9w ǘƻ ŀŎǘƛǾŀǘŜ ǘƘŜ ŘŜŦŀǳƭǘ ƎǊƛǇ ƳƻŘŜ ŀǎ {ǘǊŜǘŎƘΦ LǘŜǊŀǘŜ ƎǊƛǇ ƳƻŘŜ ǳƴǘƛƭ 

{ŎŀƭŜ ŀǇǇŜŀǊǎ ƛƴ ŎƻƳƳŀƴŘ ƭƛƴŜΦ 5ȅƴŀƳƛŎ ƛƴǇǳǘ ōƻȄ ŘƛǎǇƭŀȅŜŘ ƻƴ ǎŎǊŜŜƴ ǎƘƻǿƛƴƎ 

ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƴƛǇǳƭŀǘƛƻƴǎΥ 

{ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ƎǊƛǇ ŦƻǊ ǎŎŀƭƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ/ό/ƻǇȅύϦ ƻǇǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ōŜƛƴƎ ǎŎŀƭŜŘΦ 

{ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ǘƘŜ ƭŀǎǘ ǎŎŀƭƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ǎŎŀƭŜ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

{ǇŜŎƛŦȅ ϦwόwŜŦŜǊŜƴŎŜύϦƻǇǘƛƻƴ ǘƻ ŀǎǎƛƎƴ ǊŜŦŜǊŜƴŎŜ ǎŎŀƭŜ ŦŀŎǘƻǊΦ όCƻǊ ŜȄŀƳǇƭŜΣ ƛƴǇǳǘ ǎŎŀƭŜ 
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ŦŀŎǘƻǊ ŀǎ рΣ ǘƻ ǎŎŀƭŜ ǘƘŜ Ŝƴǘƛǘȅ ǘƻ р ǘƛƳŜǎ ƻŦ ƛǘǎ ƻǊƛƎƛƴŀƭ ǎƛȊŜύΦ ¢ƘŜƴ ŘȅƴŀƳƛŎ ƛƴǇǳǘ ōƻȄ 

ŘƛǎǇƭŀȅǎ ƻƴ ǘƘŜ ǎŎǊŜŜƴΣ ƛƴ ǿƘƛŎƘ ȅƻǳ ŀǊŜ ǇǊƻƳǇǘ ǘƻ ŜƴǘŜǊ ƴŜǿ ƭŜƴƎǘƘ όƛŦ ƛƴǇǳǘ оΣ ǘƘŜ Ŝƴǘƛǘȅ 

ǿƛƭƭ ōŜ ǎŎŀƭŜŘ ǿƛǘƘ ǘƘŜ ŦŀŎǘƻǊ оκрύΦ 

{ǇŜŎƛŦȅ ǎŎŀƭŜ ŦŀŎǘƻǊ ŦƻǊ ƎǊƛǇǎ ŘƛǊŜŎǘƭȅΦ 

5. aƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ ǘŀǊƎŜǘ ƎǊƛǇǎΣ ǘƘŜ Ŝƴǘƛǘȅ ǿƛƭƭ ōŜ ǎŎŀƭŜŘ ōŀǎŜŘ ƻƴ 

ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǿƛǘƘ ǘƘŜ ŦŀŎǘƻǊ ȅƻǳ ǎǇŜŎƛŦƛŜŘ όƻǊ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ŀŦǘŜǊ 

ǎŎŀƭƛƴƎύΦ 

 

aǳƭǘƛπDǊƛǇǎ aƛǊǊƻǊ aƻŘŜ 

Mirror entities and create their copies with multiple grips mode, use the last grip (base grip or reselected 

base point) as a base point. 

Mirror Lines, Polylines, and Dimensions Using Multiple Grips 

1. {ŜƭŜŎǘ ƭƛƴŜΣ ǇƻƭȅƭƛƴŜ ŀƴŘ ŘƛƳŜƴǎƛƻƴ ŜƴǘƛǘƛŜǎ ǘƻ ƳƛǊǊƻǊΦ 

2. tǊŜǎǎ {ILC¢ ǿƘƛƭŜ ǎŜƭŜŎǘƛƴƎ ƎǊƛǇǎ ƻƴ ŜƴǘƛǘƛŜǎΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǿƛƭƭ ōŜ ƘƛƎƘƭƛƎƘǘŜŘΦ 

3. wŜƭŜŀǎŜ {ILC¢ ŀƴŘ ŎƭƛŎƪ ƻƴ ƻƴŜ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇǎ ǘƻ ǳǎŜ ƛǘ ŀǎ ŀ ōŀǎŜ ƎǊƛǇΦ 

4. tǊŜǎǎ 9b¢9w ǘƻ ŀŎǘƛǾŀǘŜ ǘƘŜ ŘŜŦŀǳƭǘ ƎǊƛǇ ƳƻŘŜ ŀǎ {ǘǊŜǘŎƘΦ LǘŜǊŀǘŜ ƎǊƛǇ ƳƻŘŜ ǳƴǘƛƭ 

aƛǊǊƻǊ ŀǇǇŜŀǊǎ ƛƴ ŎƻƳƳŀƴŘ ƭƛƴŜΦ 5ȅƴŀƳƛŎ ƛƴǇǳǘ ōƻȄ ŘƛǎǇƭŀȅŜŘ ƻƴ ǎŎǊŜŜƴ ǎƘƻǿƛƴƎ 

ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƴƛǇǳƭŀǘƛƻƴǎΥ 

{ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ǊŜƭƻŎŀǘŜ ǘƘŜ ōŀǎŜ ƎǊƛǇΦ 

{ǇŜŎƛŦȅ Ϧ/ό/ƻǇȅύϦ ƻǇǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ōŜƛƴƎ ƳƛǊǊƻǊŜŘΦ 

{ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ǘƘŜ ƭŀǎǘ ƳƛǊǊƻǊƛƴƎΦ 

{ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ƳƛǊǊƻǊ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

5. aƻǾŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ ǎŜŎƻƴŘ ƳƛǊǊƻǊ ǇƻƛƴǘΣ ǘƘŜ Ŝƴǘƛǘȅ ǿƛƭƭ ōŜ ƳƛǊǊƻǊŜŘ 

ŀƭƻƴƎ ǘƘŜ ƭƛƴŜ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ƻƴ ƻōƧŜŎǘǎ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ ƳƛǊǊƻǊ Ǉƻƛƴǘ 

όƻǊ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ Ŝƴǘƛǘȅ ŀŦǘŜǊ ƳƛǊǊƻǊƛƴƎύΦ  

7.5. aƻŘƛŦȅ ǘƘŜ tǊƻǇŜǊǘƛŜǎ ƻŦ hōƧŜŎǘǎ 

7.5.1. hǾŜǊǾƛŜǿ ƻŦ hōƧŜŎǘ tǊƻǇŜǊǘƛŜǎ 

You can display information about the selected entities. The information varies, depending on the type 

of entities you select. All of the listings display the following information: 

¶ Entity type. 

¶ Layer. 

¶ Color. 

¶ Linetype. 

 

The location of the entity (its XYZ-coordinates relative to the current user coordinate system [UCS]). 
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The size of the entity (the information varies, depending on the entity type). 

 

The layer, color, linetype are the common properties that most of the objects possess. There are a few 

properties that some individual objects possess, such as radius and area of a circle, length, and angle of 

a line. 

 

Most of the properties can be applied to an object by layer or applied to an object directly. 

 

If value BYLAYER is set to the property value, the object has the same value as the layer on which it is 

drawn. For example, if you set Yellow to the layer 0 and assign value BYLAYER to the lines that were 

drawn on the layer 0, its color is yellow too. 

 

You can also specify a new value to overwrite the layer's value. For example, yellow is assigned to the 

layer 0 and the value of lines is set to blue, the color of lines is blue. 

 

You can use the following methods to display or modify the object properties: 

¶ View or change properties in the Properties palette. 

¶ View or modify layer controls on the Layer Properties Manager dialog box, might change Color, 

Linetype, Lineweight at the Properties toolbar as well. 

¶ Use command LIST to view the information in the text window. 

¶ Use command ID to display the coordinate of the specified point 

tǊƻǇŜǊǘƛŜǎ ǇŀƭŜǘǘŜ  

The Properties palette shows all properties of the specified object. You can change them in this palette. 

When selecting multiple objects, the Properties palette shows the command properties of the selected 

objects. 

 

If none of the 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 

operation is not available when the objects are block, hatch pattern, text, multiline, external reference or 

gradient fill. 

7.5.2. /ƘŀƴƎŜ ǘƘŜ tǊƻǇŜǊǘƛŜǎ ƻŦ hōƧŜŎǘǎ 

You can change the layer, thickness, linetype, color, and linetype scale of one or more entities. Depending 

on the type of entity or entities you select, you can also change other properties, such as the start point 

and endpoint of lines, the center point and radius of circles, and the vertices of polylines. 

 

You can modify all the properties of all entities simultaneously. For example, using the select command 
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and the Select by Properties option, select all blue entities and change their color to green. 

 

In the Properties dialog box, changes that you make in the Layer, Color, Thickness, Lineweight, Linetype 

and Linetype Scale affect all selected entities.  

To modify properties of objects 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ tǊƻǇŜǊǘƛŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎΦ 

3. Lƴ ǘƘŜ tǊƻǇŜǊǘƛŜǎ ǇŀƭŜǘǘŜΣ ŎƘŀƴƎŜ ǘƘŜ ŘŜǎƛǊŜŘ ǇǊƻǇŜǊǘƛŜǎΦ 

 

NOTE The Properties palette settings that display when no objects are selected determine the properties 

of new objects when you draw them. 

 

7.5.3. /ƻǇȅ tǊƻǇŜǊǘƛŜǎ .ŜǘǿŜŜƴ hōƧŜŎǘǎ 

Using Match Properties, you can copy some or all properties of one object to other objects. 

The types of properties that can be 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 box by typing MATCHPROP. 

 

7.6. aƻŘƛŦȅ о5 {ƻƭƛŘǎ 

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 solids, 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. CƛƭƭŜǘ ŀƴŘ /ƘŀƳŦŜǊ 

You can chamfer or fillet a three dimensional solid much like you chamfer or fillet a two-dimensional 

object. 

/ǊŜŀǘŜ ŦƛƭƭŜǊǎ 

You can create fillets for the specified edges of 3D objects. At first, you need to specify the fillet radius, 

and then choose one method to create fillets. 

 

If you choose Edge, the system creates fillets for the two selected edges. If you select three or more edges 

which were around a vertex, the system creates a spheral vertex if 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 option and select 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. If the objects are on the same plane, there are two kinds of extrusion direction 

shown as follows: 

¶ If the objects are on the same plane with the same extrusion direction normal to that plane, the 

fillet arc is on that plane and has the same extrusion direction. 

¶ For objects on the same plane with opposite or different extrusion directions, the fillet arc is 

located on that object plane with an extrusion direction normal to the object plane and inclined 

towards the positive Z direction of the current UCS. For example, we assume two arcs A and B 

are on the same plane in 3D space but have opposite extrusion directions (0,0.65,0.86) and (0,ï

0.65,ï0.86) relative to the current UCS. The fillet arc adopts the extrusion direction 

(0,0.65,0.86). 

To fillet a solid 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ CƛƭƭŜǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ ǎƻƭƛŘ ǘƻ ŦƛƭƭŜǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŦƛƭƭŜǘ ǊŀŘƛǳǎΦ 

4. {ŜƭŜŎǘ ŀŘŘƛǘƛƻƴŀƭ ŜŘƎŜǎ ǘƻ ŦƛƭƭŜǘΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŦƛƭƭŜǘΦ 

/ǊŜŀǘŜ ŎƘŀƳŦŜǊ 

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 another plane. 

 



ZWCAD User Guide 

 

 

221 

 
 

After specifying the chamfer distance, you have to select edges to fillet. You can select all edges of the 

base plane by selecting an edge using Loop option. Get more details from the CHAMFER command. 

To chamfer a solid 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƘŀƳŦŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ ōŀǎŜ ǎǳǊŦŀŎŜ ǘƻ ŎƘŀƳŦŜǊΦ  

3. 5ƻ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

¢ƻ ǎŜƭŜŎǘ ŀ ŘƛŦŦŜǊŜƴǘ ǎǳǊŦŀŎŜΣ ǘȅǇŜ b όbŜȄǘύ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

¢ƻ ǳǎŜ ǘƘŜ ŎǳǊǊŜƴǘ ǎǳǊŦŀŎŜΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŘƛǎǘŀƴŎŜ ƻƴ ŦƛǊǎǘ ŜƴǘƛǘȅΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǎŜŎƻƴŘ ŜƴǘƛǘȅΦ 

6. 5ƻ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

7. {ǇŜŎƛŦȅ ǘƘŜ ŜŘƎŜǎ ǘƻ ŎƘŀƳŦŜǊΦ 

8. ¢ƻ ǎŜƭŜŎǘ ŀƭƭ ŜŘƎŜǎ ŀǊƻǳƴŘ ǘƘŜ ōŀǎŜ ǎǳǊŦŀŎŜΣ ǘȅǇŜ [ ό[ƻƻǇύ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

7.6.2. {ŜŎǘƛƻƴ ŀƴŘ {ƭƛŎŜ 

You can section or slice a three dimensional solid. 

{ŜŎǘƛƻƴ 

You can create a region using the intersection of solid objects and a plane with the SECTION command. 

After selecting objects, the system creates a region on the current layer and inserts them into the location 

of the section. 

 

Methods to define a section: 

¶ Specifies three points to define a sectioning plane. 

¶ Align the sectioning plane with a circle, ellipse, arc, 2D spline or 2D polyline object. 

¶ Specifies a point lied on the sectioning plane and a point lied on the normal of the defined 

section. 

¶ Align the sectioning plane with the plane of the current view. 

¶ Specifies a point to determine the location of the sectioning plane on the XY, YZ or ZX plane, 

and aligns the sectioning plane with the XY, YZ, or ZX plane of the current UCS. 

To section an object 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ƻƭƛŘǎ Ҕ {ŜŎǘƛƻƴ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ŎǊƻǎǎ ǎŜŎǘƛƻƴΦ 

3. 5ƻ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

{ǇŜŎƛŦȅ ǘƘǊŜŜ Ǉƻƛƴǘǎ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ŎǊƻǎǎπǎŜŎǘƛƻƴ ǇƭŀƴŜΦ ό¢ƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ŘŜŦƛƴŜǎ ǘƘŜ ƻǊƛƎƛƴΣ 

ǿƘƛƭŜ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ŘŜŦƛƴŜǎ ǘƘŜ ·πŀȄƛǎ ŀƴŘ ǘƘŜ ǘƘƛǊŘ Ǉƻƛƴǘ ŘŜŦƛƴŜǎ ǘƘŜ ¸ ŀȄƛǎΦύ 

¢ȅǇŜ h ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ǎŜƭŜŎǘ ŀƴ ƻōƧŜŎǘ ǘƘŀǘ ŘŜŦƛƴŜǎ ǘƘŜ ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ǇƭŀƴŜΦ 
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{ǇŜŎƛŦȅ ŀƴ ŀȄƛǎ ōȅ ǘȅǇƛƴƎ ½ ŀƴŘ ǇǊŜǎǎƛƴƎ 9ƴǘŜǊΦ 

 

{ƭƛŎŜ 

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 the layer and color's properties of the original ones. To slice a solid, you have to 

define a cutting plane, then select which part to retain. 

 

Methods to define a cutting plane: 

¶ Specifies three points to define a cutting plane. 

¶ Align the cutting plane with a circle, ellipse, arc, 2D spline or 2D polyline object. 

¶ Specifies a point lied on the cutting plane and a point lied on the normal of the defined section. 

¶ Align the cutting plane with the plane of the current view. 

¶ Specifies a point to determine the location of the cutting plane on the XY, YZ or ZX plane, and 

aligns the cutting plane with the XY, YZ, or ZX plane of the current UCS. 

To slice a solid 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ {ƻƭƛŘǎ Ҕ {ƭƛŎŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ǎƭƛŎŜΦ 

3. 5ƻ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

4. {ǇŜŎƛŦȅ ǘƘǊŜŜ Ǉƻƛƴǘǎ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ŎǊƻǎǎπǎŜŎǘƛƻƴ ǇƭŀƴŜΦ ό¢ƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ŘŜŦƛƴŜǎ ǘƘŜ 

ƻǊƛƎƛƴΣ ǿƘƛƭŜ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ŘŜŦƛƴŜǎ ǘƘŜ ȄπŀȄƛǎ ŀƴŘ ǘƘŜ ǘƘƛǊŘ Ǉƻƛƴǘ ŘŜŦƛƴŜǎ ǘƘŜ ȅπ

ŀȄƛǎΦύ 

5. ¢ȅǇŜ h ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ǎŜƭŜŎǘ ŀƴ ƻōƧŜŎǘ ǘƘŀǘ ŘŜŦƛƴŜǎ ǘƘŜ ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ǇƭŀƴŜΦ 

6. {ǇŜŎƛŦȅ ŀƴ ŀȄƛǎ ōȅ ǘȅǇƛƴƎ ½ ŀƴŘ ǇǊŜǎǎƛƴƎ 9ƴǘŜǊΦ 

7. {ǇŜŎƛŦȅ ǿƘƛŎƘ ǎƛŘŜ ǘƻ ǊŜǘŀƛƴΣ ƻǊ ǘȅǇŜ . ǘƻ ǊŜǘŀƛƴ ōƻǘƘ ǎƛŘŜǎΦ 

7.6.3. aƻŘƛŦȅ CŀŎŜǎ ƻŦ о5 {ƻƭƛŘǎ 

You can modify faces of 3D solids by extruding, moving, rotating, offsetting, tapering, delete, copying 

or changing the color of the selected faces.  

9ȄǘǊǳŘŜ CŀŎŜǎ 

You can extrude one or more faces of 3D solids at the specified height and path. 

 

Negative value extrudes faces along to the positive normal; positive value extrudes faces along to the 

negative normal. After specifying the height, the system prompts you to specify the angle of taper for 

extrusion. If you specify the angular value is greater than 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 spline. 

These objects should not be coplanar with the object, nor should have areas of high curvature. Generally, 

one of the endpoints of the selected extrusion path should lie in the center of the face to extrude, if not, 

the system will do it. 

To extrude a solid face 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ 9ȄǘǊǳŘŜ CŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ŜȄǘǊǳŘŜΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. 5ƻ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƘŜƛƎƘǘ ƻŦ ŜȄǘǊǳǎƛƻƴΦ 

5. ¢ȅǇŜ t ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ǎŜƭŜŎǘ ŀ ǇŀǘƘ ŦƻǊ ŜȄǘǊǳǎƛƻƴΦ 

6. LŦ ȅƻǳ ǎǇŜŎƛŦƛŜŘ ŀ ƘŜƛƎƘǘΣ ǎǇŜŎƛŦȅ ŀ ǘŀǇŜǊ ŀƴƎƭŜΦ 

 

[ŜŦǘΥ {ŜƭŜŎǘ ǘƘŜ Ŝƴǘƛǘȅ ǘƻ ŜȄǘǊǳŘŜΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ŜȄǘǊǳŘŜ ό!ύΣ ŀƴŘ ǘƘŜ ƘŜƛƎƘǘ ƻŦ ŜȄǘǊǳǎƛƻƴ ƻǊ ǇŀǘƘ 

wƛƎƘǘΥ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ Ŝƴǘƛǘȅ ǿƛǘƘ ǘƘŜ ŦŀŎŜ ŜȄǘǊǳŘŜŘ ǘƻ Ǉƻǎƛǘƛƻƴ ό.ύ 

 

aƻǾŜ CŀŎŜǎ 

Moves face of a 3D solid at the specified distance. This command only changes the location of the face, 

leaving the direction unchanged. Using object snap help you specify the location exactly. 

To move a solid face 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ aƻǾŜ CŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ƳƻǾŜΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ŀ ōŀǎŜ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ŀƴ ŜƴŘǇƻƛƴǘΦ 
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[ŜŦǘΥ {ǇŜŎƛŦȅ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ƳƻǾŜό!ύΣ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ό.ύΣ ŀƴŘ ǘƘŜ ŜƴŘǇƻƛƴǘ ό/ύ 

wƛƎƘǘΥ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ƻōƧŜŎǘ ǿƛǘƘ ǘƘŜ ŦŀŎŜ ƳƻǾŜŘ ǘƻ ǘƘŜ ƴŜǿ Ǉƻǎƛǘƛƻƴ 

 

hŦŦǎŜǘ CŀŎŜǎ 

You can scale faces of 3D solids with the specified offset. Positive value enlarges objects; negative value 

shrinks objects. For example, you can enlarge or shrinks an aperture using offset. In addition to entering 

the distance, you can also drag the cursor to determine the distance. 

To offset a solid face 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ hŦŦǎŜǘ CŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ƻŦŦǎŜǘΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ŀƴ ƻŦŦǎŜǘ ŘƛǎǘŀƴŎŜΦ 

 

[ŜŦǘΥ {ǇŜŎƛŦȅ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ƻŦŦǎŜǘ ό!ύ ŀƴŘ ǘƘŜ ŘƛǎǘŀƴŎŜ ǘƻ ƻŦŦǎŜǘ 

wƛƎƘǘΥ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ƻōƧŜŎǘ ǿƛǘƘ ǘƘŜ ŦŀŎŜ ƻŦŦǎŜǘ ǘƻ Ǉƻǎƛǘƛƻƴ ό.ύ 
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5ŜƭŜǘŜ CŀŎŜǎ 

You can use SOLIDEDIT to delete the selected faces or fillets of 3D solids. 

To delete a solid face 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ 5ŜƭŜǘŜ CŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ŘŜƭŜǘŜΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

[ŜŦǘΥ {ǇŜŎƛŦȅ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ŘŜƭŜǘŜ ό!ύ 

wƛƎƘǘΥ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ Ŝƴǘƛǘȅ ǿƛǘƘ ǘƘŜ ŦŀŎŜ ŘŜƭŜǘŜŘ 

 

wƻǘŀǘŜ CŀŎŜǎ 

You can use SOLIDEDIT to rotate the selected face of the 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 of the current view, could be used as the rotation axis too. 

 

The system rotates faces at the specified angle on the current UCS, which the angle direction is stored in 

the system variable ANGDIR. 

To rotate a solid face 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ wƻǘŀǘŜ CŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ǊƻǘŀǘŜΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ŀ ōŀǎŜ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ŀƴƻǘƘŜǊ Ǉƻƛƴǘ ƻƴ ǘƘŜ Ǌƻǘŀǘƛƻƴ ŀȄƛǎΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜΦ 
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[ŜŦǘΥ {ǇŜŎƛŦȅ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ǊƻǘŀǘŜ ό!ύΣ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ό.ύΣ ǘƘŜ ǎŜŎƻƴŘ Ǉƻƛƴǘ ƻƴ ǘŀǇŜǊŜŘ ǘƘŜ Ǌƻǘŀǘƛƻƴ ŀȄƛǎ ό/ύΣ ŀƴŘ ŀ 

Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜΦ 

wƛƎƘǘΥ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ƻōƧŜŎǘ ǿƛǘƘ ǘƘŜ ŦŀŎŜ ǘƻ Ǉƻǎƛǘƛƻƴ ό5ύ 

¢ŀǇŜǊ CŀŎŜǎ 

You can taper the selected face at the specified angle around a baseline. The rotation direction depends 

on the sequence of specifying the base point. 

 

Positive angle tapers faces in and negative angle tapers faces out. The angle should not be too large in 

order to the tapered face shrinks to a point before reaching the specified height. 

To taper a solid face 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ ¢ŀǇŜǊ CŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ǘŀǇŜǊΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ŀ ōŀǎŜ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ŀƴƻǘƘŜǊ Ǉƻƛƴǘ ŀƭƻƴƎ ǘƘŜ ŀȄƛǎΦ 

5. {ǇŜŎƛŦȅ ŀ ǘŀǇŜǊ ŀƴƎƭŜΦ 

 

[ŜŦǘΥ {ǇŜŎƛŦȅ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ǘŀǇŜǊ ό!ύΣ ŀ ōŀǎŜ Ǉƻƛƴǘό.ύΣ ŀ ǎŜŎƻƴŘ Ǉƻƛƴǘ ŀƭƻƴƎ ǘƘŜ ǘŀǇŜǊ ŀȄƛǎό/ύΣ ŀƴŘ ŀ ǘŀǇŜǊ ŀƴƎƭŜ 
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wƛƎƘǘΥ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ Ŝƴǘƛǘȅ ǿƛǘƘ ǘƘŜ ŦŀŎŜ ǘŀǇŜǊŜŘ ǘƻ Ǉƻǎƛǘƛƻƴό5ύ 

 

/ƻƭƻǊ CŀŎŜǎ 

You can assign a color to the faces of 3D solids. The specified color of faces overwrites the color of the 

layer on which the faces are drawn. 

To color a face 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ /ƻƭƻǊ CŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ŎƻƭƻǊΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ŀ ŎƻƭƻǊΦ 

 

{ǇŜŎƛŦȅ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ŎƻƭƻǊ ό!ύ   ¢ƘŜ ǊŜǎǳƭǘƛƴƎ Ŝƴǘƛǘȅ ǿƛǘƘ ǘƘŜ ŦŀŎŜ ŎƻƭƻǊŜŘ 

 

/ƻǇȅ CŀŎŜǎ 

You can copy faces of 3D solids to the specified location. The selected faces are seen as an independent 

region or solid object. After creating copies, you can perform one of the following methods: 

¶ Basepoint: You must specify two points on the drawing. The first one is a base point; the other 

one determines the location of the copy. 

¶ Vector: You need to specify a point to determine the location of the copy. The base point is the 

original point (0,0,0). 

To copy a solid face 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ /ƻǇȅ CŀŎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ŎƻǇȅΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ŀ ōŀǎŜ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ŀƴ ŜƴŘǇƻƛƴǘΦ 
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[ŜŦǘΥ {ǇŜŎƛŦȅ ǘƘŜ ŦŀŎŜόǎύ ǘƻ ŎƻǇȅ ό!ύΣ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ό.ύΣ ŀƴŘ ǘƘŜ ŜƴŘǇƻƛƴǘό/ύ 

wƛƎƘǘΥ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ Ŝƴǘƛǘȅ ǿƛǘƘ ǘƘŜ ŦŀŎŜ ŎƻǇƛŜŘ 

7.6.4. aƻŘƛŦȅ 9ŘƎŜǎ ƻŦ о5 {ƻƭƛŘǎ 

You can copy edges of 3D solids to become an independent object or change its color. 

/ƻǇȅ 9ŘƎŜǎ 

Copying edges of 3D solids are similar to copying faces of 3D solids. All edges are copied as the 

independent lines, arcs, ellipses or spline objects. However, the properties keep the same as the current 

layer. After you specify the location of placing the copy, you can perform one of the following methods: 

¶ Basepoint: You must specify two points on the drawing. The first one is a base point; the other 

one determines the location of the copy. 

¶ Vector: You need to specify a point to determine the location of the copy. The base point is the 

original point (0,0,0). 

To copy an edge 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ /ƻǇȅ 9ŘƎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜŘƎŜόǎύ ǘƻ ŎƻǇȅΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ŀ ōŀǎŜ ǇƻƛƴǘΦ 

4. {ǇŜŎƛŦȅ ŀƴ ŜƴŘǇƻƛƴǘΦ 
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[ŜŦǘΥ {ǇŜŎƛŦȅ ǘƘŜ ŜŘƎŜόǎύ ǘƻ ŎƻǇȅ ό!ύΣ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ό.ύΣ ŀƴŘ ǘƘŜ ŜƴŘǇƻƛƴǘό/ύ 

wƛƎƘǘΥ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ Ŝƴǘƛǘȅ ǿƛǘƘ ǘƘŜ ŜŘƎŜ ŎƻǇƛŜŘ 

 

/ƻƭƻǊ 9ŘƎŜǎ 

You can assign a color to the edges of 3D solids. The specified color of edges overwrites the color of the 

layer on which the edges are drawn. 

To color an edge 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ /ƻƭƻǊ 9ŘƎŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜŘƎŜόǎύ ǘƻ ŎƻƭƻǊΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. {ǇŜŎƛŦȅ ŀ ŎƻƭƻǊΦ 

7.6.5. LƳǇǊƛƴǘΣ {ŜǇŀǊŀǘŜΣ {ƘŜƭƭΣ /ƘŜŎƪ ŀƴŘ /ƭŜŀƴ о5 {ƻƭƛŘǎ 

You can change the appearance of 3D objects, separate or create shells at the specified 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. 

LƳǇǊƛƴǘ 

You can create a new 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 or not. 

To imprint a solid objects 
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1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ LƳǇǊƛƴǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǎƻƭƛŘ ƻōƧŜŎǘ ȅƻǳ ǿŀƴǘ ǘƻ ƛƳǇǊƛƴǘΦ 

3. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ȅƻǳ ǿŀƴǘ ǘƻ ƛƳǇǊƛƴǘ ƻƴ ǘƘŜ ǎƻƭƛŘΦ 

{ŜǇŀǊŀǘŜ 

You can separate the selected 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 

original layer and keep the color unchanged. All nested objects are separated into the simplest objects. 

To separate solids 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ {ŜǇŀǊŀǘŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǎƻƭƛŘ ȅƻǳ ǿŀƴǘ ǘƻ ǎŜǇŀǊŀǘŜΦ 

{ƘŜƭƭ 

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 creating a new face. The tangent faces are seen as a face while 

moving. 

To shell a solid 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ {ƘŜƭƭ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ȅƻǳ ǿŀƴǘ ǘƻ ǎƘŜƭƭΦ 

3. wŜƳƻǾŜ ŀƴȅ ŦŀŎŜǎ ȅƻǳ Řƻƴϥǘ ǿŀƴǘ ǘƻ ƛƴŎƭǳŘŜΦ 

4. {ǇŜŎƛŦȅ ŀƴ ƻŦŦǎŜǘ ŘƛǎǘŀƴŎŜΦ 

 

{ŜƭŜŎǘ ǘƘŜ ŜƴǘƛǘȅΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ŦŀŎŜǎ ǘƻ ǊŜƳƻǾŜ ό!ύ ŀƴŘ ό.ύΣ ǘƘŜƴ ǎǇŜŎƛŦȅ ŀƴ ƻŦŦǎŜǘ ŘƛǎǘŀƴŎŜ 
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/ƘŜŎƪ 

You can check whether a selected object is a valid three-dimensional ACIS solid. If it is a valid 3D solid, 

you can modify the object using the 3D solid editing commands; if not, you cannot edit the object using 

these commands. 

To check a solid 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ /ƘŜŎƪ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ŎƘŜŎƪΦ 

/ƭŜŀƴ 

You can remove redundant edges or vertices from solids when they are not needed. 

To clean a solid 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ {ƻƭƛŘǎ 9ŘƛǘƛƴƎ Ҕ /ƭŜŀƴ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ȅƻǳ ǿŀƴǘ ǘƻ ŎƭŜŀƴΦ 

7.7. ¦ǎŜ ²ƛƴŘƻǿǎ /ǳǘΣ /ƻǇȅΣ ŀƴŘ tŀǎǘŜ 

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 from a drawing and places them on the Clipboard. 

7.7.1. /ǳǘ hōƧŜŎǘǎ 

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 or drawing 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. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ȅƻǳ ǿŀƴǘ ǘƻ ŎǳǘΦ 

2. /ƘƻƻǎŜ 9Řƛǘ Ҕ /ǳǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

7.7.2. /ƻǇȅ hōƧŜŎǘǎ 

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 height resolution as 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 even if the original drawing has changed. 

To copy objects to the Clipboard 

1. {ŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ȅƻǳ ǿŀƴǘ ǘƻ ŎƻǇȅΦ 

2. /ƘƻƻǎŜ 9Řƛǘ Ҕ /ƻǇȅ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

 

Anything that you can copy to the Clipboard can be pasted into a drawing. The format in which the 

program adds the Clipboard contents to the drawing depends on the type of information in the Clipboard. 

For example, if you copy ZWCAD drawing entities to the Clipboard, the program pastes them into the 

drawing as ZWCAD entities. If you copy items to the Clipboard from other programs, they are pasted 

into the current drawing as embedded ActiveX objects. 

7.7.3. tŀǎǘŜ hōƧŜŎǘǎ 

The system used all available formats to store information when you 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 from the Clipboard 

1. /ƘƻƻǎŜ 9Řƛǘ Ҕ tŀǎǘŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

 

To change the format to paste, you can select the desired format from the 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 WMF 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 the objects to be pasted contain links or nest other objects, you can use PASTESPEC command to 

insert them from the 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 into 

ZWCAD Drawing format may lead to the scale factor changed. To avoid this situation, you can convert 

the selected objects to a block and then insert it into the ZWCAD drawing using INSERT. 
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7.8. /ƻǊǊŜŎǘ aƛǎǘŀƪŜǎ 

Various methods can be used to cancel errors until the latest correct operation if perform error 

manipulations. 

7.8.1. ¦ƴŘƻ ŀ {ƛƴƎƭŜ !Ŏǘƛƻƴ 

You can reverse to the last operation 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. For example, when creating a line or polyline, you can enter U 

to undo the latest drawn line segment. 

7.8.2. ¦ƴŘƻ {ŜǾŜǊŀƭ !Ŏǘƛƻƴǎ ŀǘ hƴŎŜ 

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 

cancel all 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 happen to the end of UNDO command, and 

the frequency of redrawing 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. wŜǾŜǊǎŜ ǘƘŜ 9ŦŦŜŎǘ ƻŦ ¦ƴŘƻ 

You can use REDO to reverse the effects of previous UNDO or U command. This command is equivalent 

to the REDO button on the Standard toolbar. 

¦ƴŘƻ ƻǊ wŜŘƻ !Ŏǘƛƻƴǎ ¦ǎƛƴƎ ¦ƴŘƻ ƻǊ wŜŘƻ ōǳǘǘƻƴ 

The Undo or Redo button on the Standard toolbar are displayed in gray if there aren't any operations to 

undo or redo, 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-up a list 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 

scroll bar on the right side of the list page to browse the commands. 

 

The Redo button is available once you have manipulated undo. Like performing Undo operation, click 
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the Redo button to perform the last Undo operation, while clicking the pull-down arrow to pop-up a list 

in which all of the manipulations available to perform Redo are displayed. 

 

Move the mouse to select manipulations from the pull-down list of Undo and Redo button, highlight the 

items on which the mouse stays 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 items 

being selected. And then click the mouse or press ENTER directly to perform Undo or Redo command. 

Move the mouse to the top or button of the pull-down list box to 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 beside the Undo button will be unavailable, at this time you can only undo the subsequent 

manipulations unless you perform the UNDO command again and select the End option.  

9ǊŀǎŜ hōƧŜŎǘǎ 

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. 

/ŀƴŎŜƭ ŀ /ƻƳƳŀƴŘ 

You can click ESC to exit during performing the command. 
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8. bƻǘŜǎ ŀƴŘ [ŀōŜƭǎ 

8.1. /ǊŜŀǘŜ ¢ŜȄǘ 

Create text, multiline text (mtext) and text that includes one or more leader lines. 

8.1.1. {ƛƴƎƭŜπ[ƛƴŜ ¢ŜȄǘ 

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 can specify the text style and the way to align at the prompt of creating text. The 

text style is applied to both of a single and multiline text objects. The justification way determined which 

part of text justify with an insert point. 

 

Characters created by 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 

for the next row of text. While creating single line text, you are also enabled to extend or compress certain 

single line text object in specified space to meet with your need by means of selecting Align or Fit option 

from the TEXT command line prompt. 

To create text 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ ¢ŜȄǘ Ҕ {ƛƴƎƭŜ [ƛƴŜ ¢ŜȄǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ Ǉƻƛƴǘ ŦƻǊ ǘƘŜ ǘŜȄǘΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ǘŜȄǘΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǘŜȄǘ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜΦ 

5. ¢ȅǇŜ ǘƘŜ ǘŜȄǘΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ ƴŜǿ ƭƛƴŜΦ 

6. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊ ŀƎŀƛƴΦ 

 

TIP If you've already created text and want new text to appear immediately below the previous text, 

Choose Draw > Text > Single Line Text. When prompted for start point, press Enter. The new text will 

keep the same height and rotation angle as the previous text. 

!ƭƛƎƴ {ƛƴƎƭŜπ[ƛƴŜ ¢ŜȄǘ 

When you create text, you can set the text alignment before you specify the start point. 

You set the alignment by choosing Justify in the command line prompt. By default, the text 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. 

 

[ŜŦǘΥ ¢ŜȄǘ ŀƭƛƎƴŜŘ ōŜǘǿŜŜƴ ǘǿƻ Ǉƻƛƴǘǎ Ƴŀƛƴǘŀƛƴǎ ŀ Ŏƻƴǎǘŀƴǘ ƘŜƛƎƘǘκǿƛŘǘƘ Ǌŀǘƛƻ 

wƛƎƘǘΥ ¢ŜȄǘ Ŧƛǘ ōŜǘǿŜŜƴ ǘǿƻ Ǉƻƛƴǘǎ ŜȄǇŀƴŘǎ ƻǊ ŎƻƳǇǊŜǎǎŜǎ ǘƻ Ŧƛǘ 

To specify the line text alignment 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ ¢ŜȄǘ Ҕ {ƛƴƎƭŜ [ƛƴŜ ¢ŜȄǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ W όWǳǎǘƛŦȅύ ŀƴŘ ǇǊŜǎǎ 9b¢9wΦ 

3. ¢ȅǇŜ ŀƴ ŀƭƛƎƴƳŜƴǘ ƻǇǘƛƻƴΦ CƻǊ ŜȄŀƳǇƭŜΣ ŜƴǘŜǊ .w ǘƻ ŀƭƛƎƴ ǘŜȄǘ ŀǘ ƛǘǎ ōƻǘǘƻƳπǊƛƎƘǘ 

ŎƻǊƴŜǊΦ 

4. ¢ȅǇŜ ǘƘŜ ǘŜȄǘΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ ƴŜǿ ƭƛƴŜΦ 

5. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊ ŀƎŀƛƴΦ 
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8.1.2. aǳƭǘƛƭƛƴŜ ¢ŜȄǘ 

The multiline text consists of one or more lines of text or paragraphs that fit within a boundary width 

that you specify. Each multiline text entity you create is treated as a single entity regardless of the number 

of individual paragraphs or lines of text it contains. 

 

When you create multiline text, you first determine the paragraph's boundary width by specifying the 

opposite corners of a 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 type text in the text frame and change the style from the 

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 change the value of text objects in the Properties palette that includes the Justify, Direction and 

so on. 

 

You can also assign the underline, color or other fonts to the current text to overlap the default style. 

Stacked characters (such as 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 specifying the tap and characters to retract. 

To create multiline text 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ ¢ŜȄǘ Ҕ aǳƭǘƛƭƛƴŜ ¢ŜȄǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǘŜȄǘ ŀǊŜŀΦ 

3. {ŜƭŜŎǘ ǘƘŜ ǎŜŎƻƴŘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǘŜȄǘ ŀǊŜŀΦ 

4. Lƴ ǘƘŜ aǳƭǘƛƭƛƴŜ ¢ŜȄǘ ǿƛƴŘƻǿΣ ǘȅǇŜ ǘƘŜ ǘŜȄǘ ȅƻǳ ǿŀƴǘΦ 

5. ¢ƻ ŎǊŜŀǘŜ ǇŀǊŀƎǊŀǇƘǎΣ ǇǊŜǎǎ 9ƴǘŜǊ ŀƴŘ ŎƻƴǘƛƴǳŜ ǘȅǇƛƴƎΦ 

6. hƴ ǘƘŜ ǘƻƻƭōŀǊΣ ƳŀƪŜ ŦƻǊƳŀǘ ŎƘŀƴƎŜǎ ŀǎ ŦƻƭƭƻǿǎΥ 

¢ƻ ŎƘŀƴƎŜ ǘƘŜ Ŧƻƴǘ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ǘŜȄǘΣ ǎŜƭŜŎǘ ŀ Ŧƻƴǘ ŦǊƻƳ ǘƘŜ ƭƛǎǘΦ 

¢ƻ ŎƘŀƴƎŜ ǘƘŜ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ǘŜȄǘΣ ŜƴǘŜǊ ŀ ƴŜǿ ǾŀƭǳŜ ƛƴ ǘƘŜ IŜƛƎƘǘ ōƻȄΦ 

¢ƻ ŦƻǊƳŀǘ ǘŜȄǘ ƛƴ ŀ ¢ǊǳŜ¢ȅǇŜ Ŧƻƴǘ ǿƛǘƘ ōƻƭŘŦŀŎŜ ƻǊ ƛǘŀƭƛŎǎΣ ƻǊ ǘƻ ŎǊŜŀǘŜ ǳƴŘŜǊƭƛƴŜŘ ǘŜȄǘ ŦƻǊ 

ŀƴȅ ŦƻƴǘΣ ŎƭƛŎƪ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ōǳǘǘƻƴ ƻƴ ǘƘŜ ǘƻƻƭōŀǊΦ {I· Ŧƻƴǘǎ Řƻ ƴƻǘ ǎǳǇǇƻǊǘ ōƻƭŘŦŀŎŜ 

ƻǊ ƛǘŀƭƛŎǎΦ 

¢ƻ ŀǇǇƭȅ ŎƻƭƻǊ ǘƻ ǘƘŜ ǎŜƭŜŎǘŜŘ ǘŜȄǘΣ ŎƘƻƻǎŜ ŀ ŎƻƭƻǊ ŦǊƻƳ ǘƘŜ /ƻƭƻǊ ƭƛǎǘΦ /ƭƛŎƪ {ŜƭŜŎǘ /ƻƭƻǊ ǘƻ 

ŘƛǎǇƭŀȅ ǘƘŜ {ŜƭŜŎǘ /ƻƭƻǊ ŘƛŀƭƻƎ ōƻȄΦ 

¢ƻ ǎŀǾŜ ȅƻǳǊ ŎƘŀƴƎŜǎ ŀƴŘ ŜȄƛǘ ǘƘŜ LƴπtƭŀŎŜ ¢ŜȄǘ 9ŘƛǘƻǊΣ ǳǎŜ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŜǘƘƻŘǎΥ 
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7. /ƭƛŎƪ hY ƻƴ ǘƘŜ ǘƻƻƭōŀǊΦ 

8. tǊŜǎǎ ғ/ǘǊƭ Ҍ 9ƴǘŜǊҔΦ 

 

TIP You can paste text from the Clipboard into the In-Place Text Editor. 

 

WǳǎǘƛŦȅ aǳƭǘƛƭƛƴŜ ¢ŜȄǘ 

When you create multiline text, you can set the text alignment by specifying the attachment point location 

in relation to the multiline text boundary and the direction in which text flows within the boundary. 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 point at the top left, top center, top right, middle left, middle center, middle right, bottom left, 

bottom center, or bottom right. The multiline text can flow left to right, right to left, top to bottom, or 

bottom to top. 

 

The system provides nine justifications, shown in the following illustrations: 

 

 

CƻǊƳŀǘ /ƘŀǊŀŎǘŜǊǎ ²ƛǘƘƛƴ aǳƭǘƛƭƛƴŜ ¢ŜȄǘ 

During creating multiline text, you can assign a new value to the selected objects to overlap the default 

setting. But the changes only affect the 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 of the actual characters is displayed with the new height as well. The text height is 

measured in drawing unit. 

LƴŘŜƴǘ aǳƭǘƛƭƛƴŜ ¢ŜȄǘ ŀƴŘ ¦ǎŜ ¢ŀōǎ 

On the In-Place Text Editor, you can control the appearance of text objects and create a list by specifying 

the tap stops and indenting text. The setting of tap 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 ruler are used to define the indent of text. The above one is designed to specify 

the first line indent, while the other one is designed to specify the paragraph indent. 

 

While you dragging the indent mark on the ruler, the L mark is displayed to represent the tab stops. You 

can delete custom tabs by moving the L mark away from the ruler. 

{ǇŜŎƛŦȅ ǘƘŜ [ƛƴŜ {ǇŀŎƛƴƎ 

The line spacing of multiline texts is the distance between the baseline of one line of text 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 Least increases 

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 of the 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 the exact line spacing for each line. 

 

Exactly style may result in the text in lines situated above or below lines with large font characters to 

overlap the larger characters. 

/ǊŜŀǘŜ {ǘŀŎƪŜŘ /ƘŀǊŀŎǘŜǊǎ 

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 following 

contents present the special characters and illustrate how to create stacked text: 

¶ Slash (/): Stacks text vertically and separate them with a horizontal line. 

¶ A pound sign (#): Stacks text diagonally and separates them with a diagonal line. 

¶ Carat (^): Creates a tolerance stack, which is stacked vertically as well as not separated by a 

line. 
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You can also use Stack button on the Text Formatting toolbar to create stacked text. 

LƳǇƻǊǘ ¢ŜȄǘ ŦǊƻƳ 9ȄǘŜǊƴŀƭ CƛƭŜǎ 

You can input text (TXT and other) contents into the drawing from an external file by selecting Import 

Text option from the right-click menu of the In-Place Text Editor, and display the text 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 from creating text file for standard annotations firstly, and then insert these text into the drawing 

as mtext objects for subsequent editing and resetting its formats.  

 

Text imported from external files (TXT and other) uses current text 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 

1. {ŜƭŜŎǘ 5Ǌŀǿ Ҕ ¢ŜȄǘ Ҕ aǳƭǘƛƭƛƴŜ ¢ŜȄǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘǿƻ ŎƻǊƴŜǊǎ ƻŦ ǘƘŜ ƳǳƭǘƛƭƛƴŜ ǘŜȄǘōƻȄ ǎŜǇŀǊŀǘŜƭȅ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ǿƛŘǘƘ ƻŦ ǘƘŜ 

ƳǘŜȄǘ ƻōƧŜŎǘΦ  

3. wƛƎƘǘπŎƭƛŎƪ ƻƴ ǘƘŜ LƴπtƭŀŎŜ ¢ŜȄǘ 9ŘƛǘƻǊΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ LƳǇƻǊǘ ¢ŜȄǘ ŦǊƻƳ ǘƘŜ ǎƘƻǊǘŎǳǘ 

ƳŜƴǳ ǘƘŀǘ ǇƻǇǎ ǳǇΦ 

4. {ŜƭŜŎǘ ǘƘŜ ŘŜǎƛǊŜŘ ǘŜȄǘ ŦƛƭŜ ŦǊƻƳ ǘƘŜ {ŜƭŜŎǘ CƛƭŜ ŘƛŀƭƻƎ ōƻȄΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ hǇŜƴΦ ¢ƘŜ 

ǘŜȄǘ ŎƻƴǘŜƴǘǎ ƻŦ ǘƘŜ ǘŜȄǘ ŦƛƭŜ ǿƛƭƭ ōŜ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ Ǉƻǎƛǘƛƻƴ ǿƘŜǊŜ ǘƘŜ ŎǳǊǎƻǊ ǎǘŀȅǎ 

ǿƛǘƘƛƴ ǘƘŜ LƴπtƭŀŎŜ ¢ŜȄǘ 9ŘƛǘƻǊΦ  

5. aƻŘƛŦȅ ǘŜȄǘ ŎƻƴǘŜƴǘǎ ǘƻ ōŜ ƛƴǎŜǊǘŜŘ ƻƴ ȅƻǳǊ ŘŜƳŀƴŘΦ 

6. /ƭƛŎƪ hY ƻƴ ǘƘŜ LƴπtƭŀŎŜ ¢ŜȄǘ 9ŘƛǘƻǊ ǘƻ ǎŀǾŜ ǘƘŜ ƳƻŘƛŦƛŎŀǘƛƻƴ ŀƴŘ ŜȄƛǘ ǘƘŜ ŜŘƛǘƻǊΦ 

 

If you drag an external file into the drawing directly, it will be displayed as OLE object. Additionally, if 

you use the clipboard to copy text from other applications and paste it into current drawing directly, the 

text will be displayed as OLE objects.  
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8.1.3. [ŜŀŘŜǊǎ 

A leader is a line or spline with an arrowhead at one end, and annotations (Mtext, blocks as well as 

tolerance) at the other end. 

 

Generally, you place an arrowhead at the first point. An annotation, created as dimension text, is placed 

immediately adjacent to the last point. 

/ǊŜŀǘŜ ŀ [ŜŀŘŜǊ [ƛƴŜ 

You can use LEADER or QLEADER to create a leader and control the appearance. The color of a leader 

is controlled by the color of the current dimension line. The scale is controlled by the global dimension 

scale specified on the current dimension style. The appearance of a leader is controlled by the setting of 

the first arrowhead on the current dimension style. 

 
 

!ŘŘ ¢ŜȄǘ ǘƻ ŀ [ŜŀŘŜǊ 

There are two methods to add text to a leader: 

¶ Type text on the command line 

¶ 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 

annotation to the leader. 

 

When the value of variable system DIMGAP is negative, the system creates a box next to the text, which 

the distance between them is determined by the value of DIMGAP. 

 

The text is placed automatically at the endpoint of a leader at the specified value, which is stored in the 

"Offset from the 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 endpoint of a leader as well. A block is inserted at the 

specified location with the specified scale value. 

To create a leader and an annotation 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ [ŜŀŘŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘ ƻŦ ǘƘŜ ƭŜŀŘŜǊΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŜƴŘǇƻƛƴǘ ƻŦ ǘƘŜ ƭŜŀŘŜǊ ƭƛƴŜ ǎŜƎƳŜƴǘΦ 

4. {ǇŜŎƛŦȅ ŀŘŘƛǘƛƻƴŀƭ ƭŜŀŘŜǊ ƭƛƴŜ ǎŜƎƳŜƴǘ ŜƴŘǇƻƛƴǘǎΦ 
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5. !ŦǘŜǊ ȅƻǳ ǎǇŜŎƛŦȅ ǘƘŜ ƭŀǎǘ ŜƴŘǇƻƛƴǘΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 

6. ¢ȅǇŜ ǘƘŜ ŀƴƴƻǘŀǘƛƻƴΣ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŜƴǘŜǊ ǘƘŜ ƴŜȄǘ ƭƛƴŜ ƻŦ ŀƴƴƻǘŀǘƛƻƴ ǘŜȄǘΦ 

7. tǊŜǎǎ 9b¢9w ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΦ 

 

{ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘ ƻŦ ǘƘŜ ƭŜŀŘŜǊ ό!ύ ŀƴŘ ǘƘŜ ŜƴŘǇƻƛƴǘ ƻŦ ǘƘŜ ƭŜŀŘŜǊ ƭƛƴŜ ǎŜƎƳŜƴǘ ό.ύ 

 

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 dialog box. 

 

8.1.4. aǳƭǘƛƭŜŀŘŜǊ 

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 one part of the drawing. 

 

You can create a multileader by Arrowhead First or Content First. The Multileader Style Manager is also 

provided for style managing. You can create different styles of multi-leaders in the same view by setting 

multileader style. 
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aǳƭǘƛƭŜŀŘŜǊ ¢ƻƻƭōŀǊ 

Functions of the buttons on multileader toolbar are described in the table below: 

Icon Name Function Description 

 

Multileader Creates a multileader object. 

 

Add Leader Adds leaders to the selected multileader object. 

 

Remove Leader  Removes the leader from the multileader object. 

 

Multileader Style  
Open "Multileader Style Manager òdialog box, in which 

you create, modify or delete multileader style. 

  

/ǊŜŀǘŜ ƳǳƭǘƛƭŜŀŘŜǊ  

Enter MLEADER command, according to prompt to create multi-leaders on any location in the drawing. 

Steps for creating multileader with MText. 

1. {ŜƭŜŎǘ ώ5ƛƳŜƴǎƛƻƴ Ҧ aǳƭǘƛƭŜŀŘŜǊϐΦ 

2. {ǇŜŎƛŦȅ ƭŜŀŘŜǊ ŀǊǊƻǿƘŜŀŘϥǎ ƭƻŎŀǘƛƻƴΦ 

3. {ǇŜŎƛŦȅ ƭŜŀŘŜǊ ƭŀƴŘƛƴƎϥǎ ƭƻŎŀǘƛƻƴΦ 

4. 9ƴǘŜǊ ƳǳƭǘƛǘŜȄǘ ƛƴ ǘƘŜ ǘŜȄǘ ōƻȄ ŀǎ ƭŜŀŘŜǊ ŎƻƴǘŜƴǘΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ϦhYϦ ōǳǘǘƻƴ ǘƻ 

ŎƻƳǇƭŜǘŜ ǘƘŜ ƳǳƭǘƛƭŜŀŘŜǊ ŎǊŜŀǘƛƴƎΦ 

Steps for creating multileader with Block. 
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1. {ŜƭŜŎǘ ώ5ƛƳŜƴǎƛƻƴ Ҧ aǳƭǘƛƭŜŀŘŜǊϐΦ 

2. 9ƴǘŜǊ h όƻǇǘƛƻƴύ ŀƴŘ ǎŜǘ ǘƘŜ ƳǳƭǘƛƭŜŀŘŜǊ ŎƻƴǘŜƴǘ ǘȅǇŜ ǘƻ ōƭƻŎƪΣ ǘƘŜƴ ŜȄƛǘΦ 

3. {ǇŜŎƛŦȅ ƭŜŀŘŜǊ ŀǊǊƻǿƘŜŀŘϥǎ ƭƻŎŀǘƛƻƴΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ƳǳƭǘƛƭŜŀŘŜǊ ǘƻ ŦƛƴƛǎƘ ŘǊŀǿƛƴƎΦ 

aǳƭǘƛƭŜŀŘŜǊ ǎǘȅƭŜ  

The leader type of the multileader can set to spline or straight. 

 

 

The content of the multileader can set to MText or Block. 

 

 

More details of multileader style settings, you can modify on Leader Format in Modify Multileader Style 

dialog 

8.2. /ƘŀƴƎŜ ¢ŜȄǘ 

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 whether the text is reversed or not when you mirror object. 
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8.2.1. /ƘŀƴƎŜ ǎƛƴƎƭŜπƭƛƴŜ ǘŜȄǘ 

You have two methods to modify single-line text: 

¶ To modify only the content of the text, use DDEDIT command. 

¶ To change text style, location, size and content, use PROPERTIES command to open Properties 

palette, from which, you can make the relevant settings. 

To edit text 

1. ¢ȅǇŜ 5595L¢ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

2. {ŜƭŜŎǘ ǘƘŜ ǎƛƴƎƭŜ ƭƛƴŜ ǘŜȄǘΦ 

3. Lƴ ǘƘŜ 9Řƛǘ ¢ŜȄǘ ōƻȄΣ ŜŘƛǘ ǘƘŜ ǘŜȄǘ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

To change text properties 

1. {ŜƭŜŎǘ ŀ ǎƛƴƎƭŜ ƭƛƴŜ ǘŜȄǘ ƻōƧŜŎǘΦ 

2. wƛƎƘǘπŎƭƛŎƪ ǘƘŜ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ tǊƻǇŜǊǘƛŜǎ ƻƴ ǘƘŜ ǎƘƻǊǘŎǳǘ ƳŜƴǳΦ 

3. Lƴ ǘƘŜ tǊƻǇŜǊǘƛŜǎ ǇŀƭŜǘǘŜΣ ŜƴǘŜǊ ŀƴȅ ƴŜǿ ǘŜȄǘ ƛƴ ǘƘŜ ¢ŜȄǘ /ƻƴǘŜƴǘǎΣ ŀƴŘ ǘƘŜƴ ŎƘŀƴƎŜ 

ŦƻǊƳŀǘǘƛƴƎ ŀƴŘ ƻǘƘŜǊ ǇǊƻǇŜǊǘƛŜǎ ŀǎ ƴŜŜŘŜŘΦ 

 

You can also move, scale or rotate text through grips as like other objects. The grip of a single-line text 

is displayed at the lower-left corner of the baseline and the alignment point. As shown in the following 

picture: 

 

 

Different grips generate different effect even though with the same command. 

8.2.2. /ƘŀƴƎŜ aǳƭǘƛƭƛƴŜ ¢ŜȄǘ 

You can change the properties of multiline text in the Properties palette. 

To edit multiline text 

1. ¢ȅǇŜ 5595L¢ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƳǳƭǘƛƭƛƴŜ ǘŜȄǘΦ 

3. 9Řƛǘ ǘƘŜ ǘŜȄǘ ƛƴ ǘƘŜ LƴπtƭŀŎŜ ¢ŜȄǘ 9ŘƛǘƻǊΦ 
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4. /ƭƛŎƪ hYΦ 

To change multiline text properties 

1. {ŜƭŜŎǘ ŀ ƳǳƭǘƛƭƛƴŜ ǘŜȄǘ ƻōƧŜŎǘΦ 

2. wƛƎƘǘπŎƭƛŎƪ ǘƘŜ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ tǊƻǇŜǊǘƛŜǎ ƻƴ ǘƘŜ ǎƘƻǊǘŎǳǘ ƳŜƴǳΦ 

3. Lƴ ǘƘŜ tǊƻǇŜǊǘƛŜǎ ǇŀƭŜǘǘŜΣ ŜƴǘŜǊ ŀƴȅ ƴŜǿ ǘŜȄǘ ŀƴŘ ŎƘŀƴƎŜ ŦƻǊƳŀǘǘƛƴƎ ŀƴŘ ƻǘƘŜǊ 

ǇǊƻǇŜǊǘƛŜǎ ŀǎ ƴŜŜŘŜŘΦ 

 

Double-clicking opens the In-Place Text Editor, from which, you can modify the contents and formats 

of text. 

 

/ƘŀƴƎŜ ¢ŜȄǘ [ƻŎŀǘƛƻƴ 

You can move or change the line width through grips as well. 

 

Generally, the location of grips is displayed at the four grips of the text, in some cases, at the justification 

point. 

 

You can also replace the text by entering the coordinate on the Properties palette. 

CƛƴŘ ŀƴŘ wŜǇƭŀŎŜ ¢ŜȄǘ 

Within the In-Place Text Editor, right-click and select Find and Replace to replace the selected characters.  

The content of the text is replaced, but the properties of the text remain. 

8.2.3. /ƘŀƴƎŜ ¢ŜȄǘ ǿƛǘƘ ŀ [ŜŀŘŜǊ 

You can change the size of a leader by stretching or scaling it. Stretch changes the distance between the 

endpoint and the annotation. The scale only updates the scale of the selected 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. ²ƻǊƪ ǿƛǘƘ ¢ŜȄǘ {ǘȅƭŜǎ 

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 

other text styles current when you want to 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 

Font name txt.shx the file associated with a font (character style) 

Big Font None Special shape definition file used for a non-ASCII character set, such as Kanji 

Height 0 Character height 

Width factor 1 Expansion or compression of the characters 

Obliquing angle 0 The slant of the 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. /ǊŜŀǘŜ ƴŜǿ ǘŜȄǘ ǎǘȅƭŜǎ 

When you apply some settings that the STANDARD does not have to the text, you have to create a new 

text style or change 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 that are not used by 

Microsoft Windows or ZWCAD. 

 

You can also modify the current text style in the Text Style dialog box. 

 

Some style settings have different effects on single-line and multiline text objects. For example, the  

Upside Down and Backwards options are not available for multiline text objects.  

 

You can also rename an existing text style except for the STANDARD. 

 

Except for the STANDARD text style, all text styles can be 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 a text style 

1. /ƘƻƻǎŜ CƻǊƳŀǘ Ҕ ¢ŜȄǘ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 
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2. /ƭƛŎƪ bŜǿΣ ǘȅǇŜ ŀ ƴŜǿ ǘŜȄǘ ǎǘȅƭŜ ƴŀƳŜ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ hYΦ 

3. ¦ƴŘŜǊ ¢ŜȄǘ aŜŀǎǳǊŜƳŜƴǘǎΣ ǎǇŜŎƛŦȅ ǘƘŜ ¢ŜȄǘ IŜƛƎƘǘΣ ²ƛŘǘƘ CŀŎǘƻǊΣ ŀƴŘ hōƭƛǉǳŜ 

!ƴƎƭŜΦ 

4. ¦ƴŘŜǊ ¢ŜȄǘ CƻƴǘΣ ǎŜƭŜŎǘ ǘƘŜ ƴŀƳŜΣ ǎǘȅƭŜΣ ƭŀƴƎǳŀƎŜΣ ŀƴŘ ōƛƎ Ŧƻƴǘ ȅƻǳ ǿŀƴǘ ǘƻ ǳǎŜΦ 

5. ¦ƴŘŜǊ ¢ŜȄǘ DŜƴŜǊŀǘƛƻƴΣ ǎŜƭŜŎǘ ǘƘŜ ŎƘŜŎƪ ōƻȄŜǎ ȅƻǳ ǿŀƴǘ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŜ ŘƛǊŜŎǘƛƻƴ 

ŦƻǊ ǇǊƛƴǘŜŘ ǘŜȄǘ ǘƻ ŀǇǇŜŀǊΦ 

6. /ƭƛŎƪ !ǇǇƭȅΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ hYΦ 

8.3.2. !ǎǎƛƎƴ ¢ŜȄǘ Cƻƴǘǎ 

Each character set consists of text characters, which shape is defined by fonts. In addition to the TrueType 

font, you can use compiled SHX font in ZWCAD. One font can be used for multiple text styles as long 

as you make other settings different. The following illustration shows the same font used by different 

text styles that use different settings. 

 

 

You can specify the desired font from the Text Font field to the current or a newly created text font in the 

Text Style dialog box. 

¦ǎŜ ¢ǊǳŜ¢ȅǇŜ Cƻƴǘǎ 

TrueType fonts always appear filled in the drawing. By default, the system plots the filled-in fonts, which 

is controlled by the system variable TEXTFILL. 

¦ǎŜ ¦ƴƛŎƻŘŜ ŀƴŘ .ƛƎ Cƻƴǘǎ 

ZWCAD supports the Unicode character-encoding standard. A Unicode font contains 65,535 characters 

and shapes for many languages. You can enter characters that are not available from the keyboard through 

escape sequence. The escape sequence is of \U+nnnn, where ñnnnnò represents the Unicode hexadecimal 

value for the character. All of SHX shape fonts are Unicode fonts. 

 

ZWCAD also supports the big font in order to accommodate alphabet text files consisted of thousands 

of ASCII characters. 

 

When you use ïSTYLE command to specify fonts, you can specify two fonts separated by a comma. 

The first one is common font and the second is a big font. The specification is shown as follows: (specify 

font and big font on the command line) 
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Enter this ... To specify this ... 

[font name],[big font name]  Both normal fonts and Big Fonts 

[font name],  Only a normal font (Big Font unchanged) 

,[big font name] Only a Big Font (normal font unchanged) 

[font name] Only a normal font (Big Font, if any, removed) 

ENTER (null response) No change 

 

You should not enter a long file name consisted of commas. The comma is interpreted as a separator. 

8.3.3. wŜǇƭŀŎŜ Cƻƴǘ 

If the font to be contained in the drawing can't be obtained from the current system, ZWCAD process it 

by replacing these fonts with another specified one. 

{ǇŜŎƛŦȅ Ŧƻƴǘǎ ǘƻ ǊŜǇƭŀŎŜ 

If the font to be contained in the drawing can't be found in the current system, ZWCAD replaces these 

fonts with another specified font automatically. Otherwise, the system uses "simplex.shx" 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 font is used currently. Default font file for this 

system variable is "txt.shx"and"bigfont.shx". 

9Řƛǘ Cƻƴǘ aŀǇǇƛƴƎ CƛƭŜ 

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 mapping files, you can stipulate and manage fonts uniformly or use them directly when 

off-line printing. If encountering font objects created by other fonts, you can specify replace fonts to 

apply in platform through font mapping. It's also available for users to set a font mapping file to convert 

each font to the corresponding font, for example, when editing drawings, the SHX which is easy drawing 

can be used for replacing other fonts in the drawing, and subsequently switched to more complex fonts 

when printing. 

 

Font mapping file is a type of common ASCII text file with an extension name as .fmp, containing text 
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file name without extensions or path in each line, the font file name with extension .ttf behind the font 

file is replaced font, the two file names are separated by a semicolon. The system uses zwcad.fmp (used 

for ZWCAD only) as default font mapping file. Any ASCII text editor is available for changing the text 

for replacing specified fonts from the font mapping file. 

 

For example, you can input the following contents in font mapping file, to replace timesnr.pfb font file 

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). 

 

If the text is a single text, the system processes it with the following procedures: 

¶ Search for replace font file in ZWCAD .fmp file. 

¶ Iterate font style table, search for the font file in the same format. 

¶ Use default font ZWCAD.fnt. 

¶ Pop-up font file dialog box, in which user can specify replace font file, otherwise uses 

ZWCAD.fnt as the default font. 

 

If big fonts are being used, search for corresponding font files in font mapping table (zwcad.alt). 

 

Search for the corresponding codepage in font mapping table (zwcad.ini), and then search for replacing 

font file in font mapping table through this codepage. 

 

If the corresponding text can't be found no matter which font is applied, use the mapping font file found 

in zwcad.ini, if still unfound, use zwcad.fnt. 

 

If a text object is mtext, the system handles it by subsection through language set so as 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 corresponding to this 

text will be used for displaying this text. Even if the text style corresponding to this text can't be found, 

Chinese system will 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 system reads the specified font in 

system configured file (zwcad.alt). If the replacing font is corrupted or useless in some cases, the fonts 

will not be replaced. 

8.3.4. {Ŝǘ ¢ŜȄǘ IŜƛƎƘǘ 

Text height is the size of characters, which is measured in drawing unit. With the same height setting, 

the displaying height of the TrueType font is usually lower than the one of SHX font. When the font is 

not of TrueType font, the value represents the size of the 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 0 in the text style in order to specify a 
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new height before creating text. 

 

For TrueType fonts, the value of text height represents the height of a capital letter plus an ascent area. 

The ascent is reserved for accent marks and other marks used in non-English languages. The relative 

portion of text height assigned to capital letters and ascent characters is determined by the font designer 

at the time the font is designed; consequently, it varies from font 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. {Ŝǘ ¢ŜȄǘ hōƭƛǉǳƛƴƎ !ƴƎƭŜ 

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: 

 

8.3.6. {Ŝǘ IƻǊƛȊƻƴǘŀƭ ƻǊ ±ŜǊǘƛŎŀƭ ¢ŜȄǘ hǊƛŜƴǘŀǘƛƻƴ 

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 

font is TrueType. 
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To specify a line text style 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ ¢ŜȄǘ Ҕ {ƛƴƎƭŜ [ƛƴŜ ¢ŜȄǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ { ό{ǘȅƭŜύ ŀƴŘ ǇǊŜǎǎ 9b¢9wΦ 

3. ¢ȅǇŜ ǘƘŜ ƴŀƳŜ ƻŦ ŀ ǇǊŜǾƛƻǳǎƭȅ ŘŜŦƛƴŜŘ ǘŜȄǘ ǎǘȅƭŜΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ ¢ƻ ŘƛǎǇƭŀȅ ŀ 

ƭƛǎǘ ƻŦ ŀǾŀƛƭŀōƭŜ ǘŜȄǘ ǎǘȅƭŜǎΣ ǘȅǇŜ ŀ ǉǳŜǎǘƛƻƴ ƳŀǊƪ όΚύΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ǘŜȄǘ ƛƴǎŜǊǘƛƻƴ ǇƻƛƴǘΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ǘŜȄǘ ƘŜƛƎƘǘΦ 

6. {ǇŜŎƛŦȅ ǘƘŜ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜΦ 

7. ¢ȅǇŜ ǘƘŜ ǘŜȄǘ ƭƛƴŜΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

8. ¢ƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊ ŀƎŀƛƴΦ 

To specify a multiline text style 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ ¢ŜȄǘ Ҕ aǳƭǘƛƭƛƴŜ ¢ŜȄǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŦƛǊǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ aǳƭǘƛƭƛƴŜ ¢ŜȄǘōƻȄΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ { ό{ǘȅƭŜύ ŀƴŘ ǇǊŜǎǎ 9b¢9wΦ 

4. ¢ȅǇŜ ǘƘŜ ƴŀƳŜ ƻŦ ŀ ǇǊŜǾƛƻǳǎƭȅ ŘŜŦƛƴŜŘ ǘŜȄǘ ǎǘȅƭŜΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

5. {ǇŜŎƛŦȅ ǘƘŜ ƻǇǇƻǎƛǘŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ aǳƭǘƛƭƛƴŜ ¢ŜȄǘōƻȄΦ 

6. ¢ȅǇŜ ǘƘŜ ǘŜȄǘΦ 

7. /ƭƛŎƪ hYΦ 

8.4. /ƘŜŎƪ {ǇŜƭƭƛƴƎ 

You can use the SPELL command to check the spelling of text in your drawings, use various spelling 

dictionaries, and create custom spelling dictionary. It is comprised of the following items. 

 

Checking the spelling of text 

 

You can use the SPELL command to check the spelling of single-line text, multiline text, paragraph text, 

attributes, attribute definitions, and dimension text. 

Checking the spelling of text 

1. ¢ȅǇŜ {t9[[ ƻƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

2. {ŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ǘŜȄǘ ŜƴǘƛǘƛŜǎΦ 

3. Lƴ ǘƘŜ /ƘŜŎƪ {ǇŜƭƭƛƴƎ ŘƛŀƭƻƎ ōƻȄΣ ƳƛǎǎǇŜƭƭŜŘ ǿƻǊŘǎ ŘƛǎǇƭŀȅ ƻƴŜ ŀǘ ŀ ǘƛƳŜΦ  

 

Do one of the following for each found word: 

¶ Keep text unchanged ð Click Ignore to keep the found word unchanged in the drawing, or click 

Ignore  

¶ All to keep all instances of the found word unchanged in the drawing. 

¶ Change text ð 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. 

¶ Click Add if you want to add the currently found word to a list of custom spelling words. 

 

The Check Spelling dialog will recognize the added word as spelled correctly the next time the word is 

checked for spelling. 

8.4.1. ²ƻǊƪ ²ƛǘƘ {ǇŜƭƭƛƴƎ 5ƛŎǘƛƻƴŀǊȅ 

Most drawings contain text that is not recognized as spelled correctly, even though it is spelled correctly. 

For example, if your company name 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 

custom dictionary so that any word in the custom dictionary is recognized as spelled correctly. 

 

The custom dictionary is independent of any spelling dictionary you have 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 custom dictionary is 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 custom dictionary. 

To download and install a new dictionary 

1. 9ȄŜŎǳǘŜ {t9[[ ƻƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǎŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ǘŜȄǘ ŜƴǘƛǘƛŜǎΣ ŀƴŘ ǘƘŜƴ ƛƴ 

ǘƘŜ /ƘŜŎƪ {ǇŜƭƭƛƴƎ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ /ƘŀƴƎŜ 5ƛŎǘƛƻƴŀǊƛŜǎΦ 

2. /ƭƛŎƪ 5ƻǿƴƭƻŀŘΦ 

3. CǊƻƳ ǘƘŜ ǿŜō ǇŀƎŜ ǘƘŀǘ ŘƛǎǇƭŀȅǎ όƻǊ ŦǊƻƳ ŀ ŘƛŦŦŜǊŜƴǘ ǿŜō ǇŀƎŜύΣ ŘƻǿƴƭƻŀŘ ǘƘŜ 

ŘŜǎƛǊŜŘ ŘƛŎǘƛƻƴŀǊȅΦ 

4. ¦ƴȊƛǇ ǘƘŜ ŎƻƴǘŜƴǘǎ ƻŦ ǘƘŜ ŘƻǿƴƭƻŀŘŜŘ ŦƛƭŜ ǘƻ ξaȅ5ƻŎǳƳŜƴǘǎξIǳƴ{ǇŜƭƭΣ ƻǊ ǘƘŜ 

ƭƻŎŀǘƛƻƴ ǿƘŜǊŜ ȅƻǳ ƛƴǎǘŀƭƭŜŘ ǎǇŜƭƭƛƴƎ ŘƛŎǘƛƻƴŀǊƛŜǎ ŦƻǊ ½²/!5Φ 

5. /ƭƛŎƪ /ƘŀƴƎŜ 5ƛŎǘƛƻƴŀǊƛŜǎ ŀƎŀƛƴΣ ǿƘƛŎƘ ǿƛƭƭ ƭƻŀŘ ǘƘŜ ƴŜǿƭȅ ƛƴǎǘŀƭƭŜŘ ŘƛŎǘƛƻƴŀǊȅΦ 

6. Lƴ aŀƛƴ 5ƛŎǘƛƻƴŀǊȅΣ ǎŜƭŜŎǘ ǘƘŜ ŘŜǎƛǊŜŘ ŘƛŎǘƛƻƴŀǊȅΦ 

7. /ƭƛŎƪ hYΦ 

To use a dictionary already installed on your computer 

1. /ƻǇȅ ǘƘŜ ŜȄƛǎǘƛƴƎ ŘƛŎǘƛƻƴŀǊȅ ό5L/ ŦƛƭŜύ ǘƻ ξaȅ5ƻŎǳƳŜƴǘǎξIǳƴ{ǇŜƭƭΣ ƻǊ ǘƻ ǘƘŜ 

ƭƻŎŀǘƛƻƴ ǿƘŜǊŜ ȅƻǳ ƛƴǎǘŀƭƭ ǎǇŜƭƭƛƴƎ ŘƛŎǘƛƻƴŀǊƛŜǎ ŦƻǊ ½²/!5Φ hǊ ŀŘŘ ǘƘŜ ŦƻƭŘŜǊ ǘƻ ǘƘŜ 

ŜȄƛǎǘƛƴƎ ŘƛŎǘƛƻƴŀǊȅ ǘƻ ǘƘŜ ƭƛǎǘ ƻŦ ŦƻƭŘŜǊǎ ǿƘŜǊŜ ½²/!5 ǎŜŀǊŎƘŜǎ ŦƻǊ ŘƛŎǘƛƻƴŀǊƛŜǎΦ 

/ƘƻƻǎŜ ¢ƻƻƭǎ Ҕ hǇǘƛƻƴǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ CƛƭŜǎ ŀƴŘ ŀŘŘ ǘƘŜ ŦƻƭŘŜǊ 

ƭƻŎŀǘƛƻƴ ǘƻ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǇŀǘƘǎΦ 

2. 9ȄŜŎǳǘŜ {t9[[ ƻƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǎŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ǘŜȄǘ ŜƴǘƛǘƛŜǎΣ ŀƴŘ ǘƘŜƴ ƛƴ 

ǘƘŜ /ƘŜŎƪ {ǇŜƭƭƛƴƎ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ /ƘŀƴƎŜ 5ƛŎǘƛƻƴŀǊƛŜǎΦ 
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3. Lƴ aŀƛƴ 5ƛŎǘƛƻƴŀǊȅΣ ǎŜƭŜŎǘ ǘƘŜ ŘŜǎƛǊŜŘ ŘƛŎǘƛƻƴŀǊȅΦ 

4. /ƭƛŎƪ hYΦ 

8.4.2. /ǊŜŀǘŜ ŎǳǎǘƻƳ ǎǇŜƭƭƛƴƎ ŘƛŎǘƛƻƴŀǊȅ 

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 ZWCAD, including 

dictionaries in many different languages. You can download and install a new dictionary or use a 

dictionary already installed on your computer. 

To create and manage a custom dictionary 

1. ¢ȅǇŜ {t9[[ ƻƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜ ŀƴŘ ǇǊŜǎǎ 9ƴǘŜǊΦ 

2. {ŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ǘŜȄǘ ŜƴǘƛǘƛŜǎΦ 

3. Lƴ ǘƘŜ /ƘŜŎƪ {ǇŜƭƭƛƴƎ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ /ƘŀƴƎŜ 5ƛŎǘƛƻƴŀǊƛŜǎΦ 

4. ¢ƻ ŀŘŘ ŀ ŎǳǎǘƻƳ ǿƻǊŘΣ ǘȅǇŜ ŀ ǿƻǊŘ ƛƴ /ǳǎǘƻƳ 5ƛŎǘƛƻƴŀǊȅ ²ƻǊŘǎΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ !ŘŘΦ 

5. ¢ƻ ŘŜƭŜǘŜ ŀ ŎǳǎǘƻƳ ǿƻǊŘΣ ǎŜƭŜŎǘ ŀ ǿƻǊŘ ƛƴ /ǳǎǘƻƳ 5ƛŎǘƛƻƴŀǊȅ ²ƻǊŘǎΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ 

5ŜƭŜǘŜΦ 

6. /ƭƛŎƪ hYΦ 

8.5. {ƳŀǊǘ ±ƻƛŎŜ 

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 one requires both of the designers in the same place, which 

is inconvenient for recording and subsequent accessing 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 conducive to the communication 

between designers. 

Besides, a lot of other usages can be derived from the smart voice function, such as: 

¶ Auxiliary description for design intent 

¶ Auxiliary tool for design thinking recording 

¶ Auxiliary tool for review comments description 

¶ Effects enhancement tool for design demonstration 

Create voice object 

1. /ƘƻƻǎŜ ¢ƻƻƭǎ η {ƳŀǊǘ ±ƻƛŎŜ η {ƳŀǊǘ ±ƻƛŎŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. LƴǇǳǘ {ό{ŜǘǘƛƴƎǎύ ƛƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ǿŀȅ ȅƻǳ ƛƴǎŜǊǘ ǘƘŜ ǾƻƛŎŜ ƻōƧŜŎǘΦ 

3. aƻǳǎŜ ƻǾŜǊ ǘƘŜ ƎŜƴŜǊŀǘŜŘ ǊŜŎƻǊŘ ōǳǘǘƻƴΣ ǇǊŜǎǎ ŀƴŘ ƘƻƭŘ ǘƘŜ ƭŜŦǘ ƳƻǳǎŜ ōǳǘǘƻƴ ǘƻ 

ǎǘŀǊǘ ǊŜŎƻǊŘƛƴƎΦ 

4. wŜƭŜŀǎŜ ǘƘŜ ƳƻǳǎŜ ǘƻ ǎǘƻǇ ǊŜŎƻǊŘƛƴƎ ŀƴŘ ǘƘŜ wŜŎƻǊŘ ƛŎƻƴ ǿƛƭƭ ŎƘŀƴƎŜ ƛƴǘƻ ǘƘŜ tƭŀȅ 
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ƛŎƻƴΦ 

5. /ƻƳƳŀƴŘ ƭƛƴŜΥ {a!w¢±hL/9 

6. ¸ƻǳ Ŏŀƴ ǳǎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘƘǊŜŜ ǿŀȅǎ ǘƻ ƛƴǎŜǊǘ ǾƻƛŎŜ ƻōƧŜŎǘǎΥ 

7. LƴǎŜǊǘ ƛƴǘƻ tƻƛƴǘΥ {ǇŜŎƛŦȅ ŀ Ǉƻƛƴǘ ƻŦ ŀōǎƻƭǳǘŜ ƭƻŎŀǘƛƻƴ ǘƻ ƛƴǎŜǊǘ ǘƘŜ ǾƻƛŎŜ ƻōƧŜŎǘΤ 

8. LƴǎŜǊǘ ƛƴǘƻ wŜƎƛƻƴΥ .ƛƴŘ ǘƘŜ ǾƻƛŎŜ ƻōƧŜŎǘ ǘƻ ŀ ǊŜƎƛƻƴΣ ǘƘŜ ǊŜƎƛƻƴ ǿƛƭƭ ōŜ ƘƛƎƘƭƛƎƘǘŜŘ 

ƛƴ ŀ ŘŀǎƘŜŘ ŦǊŀƳŜ ǿƘŜƴ ȅƻǳ ƳƻǳǎŜ ƻǾŜǊ ƛǘΤ 

9. .ƛƴŘ ǘƻ 9ƴǘƛǘȅ hōƧŜŎǘΥ .ƛƴŘ ǘƘŜ ǾƻƛŎŜ ǘƻ ŀƴ ƻōƧŜŎǘΣ ǘƘŜ ƻōƧŜŎǘ ǿƛƭƭ ōŜ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ 

ŀ ŘŀǎƘŜŘ ŦǊŀƳŜ ǿƘŜƴ ȅƻǳ ƳƻǳǎŜ ƻǾŜǊ ƛǘΦ 

8.5.1. ±ƻƛŎŜ ǇƭŀȅōŀŎƪ 

Mouse over the UI icon of the recorded voice object, click the left mouse button to play the voice. 

8.5.2. 5ŜƭŜǘŜ ǾƻƛŎŜ ƻōƧŜŎǘ 

Mouse over the UI icon of the inserted voice object, a Delete button will show in the upper right corner, 

click it to delete the voice object. 
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9. 5ƛƳŜƴǎƛƻƴǎ ŀƴŘ ¢ƻƭŜǊŀƴŎŜǎ 

9.1. hǾŜǊǾƛŜǿ ƻŦ 5ƛƳŜƴǎƛƻƴƛƴƎ 

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 

selecting points within a drawing. For example, you can create a linear dimension either by selecting the 

entity to be dimensioned or by specifying the first and second extension line origins. 

 

Dimensions indicate the measurement values 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. 

 

 

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 of arrowheads, 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 soon after you confirm the modification. 

 

You can use the QDIM command to create or edit a series of non-associative dimensions. 

9.1.1. tŀǊǘǎ ƻŦ ŀ 5ƛƳŜƴǎƛƻƴ 

Dimensions have several distinct elements: dimension text, dimension lines, arrowheads, and extension 

lines. 
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Dimensions can also contain other optional components. A leader is a line leading from a feature of the 

drawing to an annotation. Leaders begin with an arrowhead, and you can use them to place a dimension 

away from the dimension line or to add notes. When you create a radial dimension, you can add a center 

mark, which is a small cross that marks the center of a circle or an arc, or you can add centerlines, which 

are crossing lines that extend out from the center of a circle or an arc. 

 

[ŜŀŘŜǊ      /ŜƴǘŜǊ ƳŀǊƪ    /ŜƴǘŜǊƭƛƴŜǎ 

 

¶ Dimension text: a character string that usually indicates the measurement value, includes 

prefixes, suffixes, tolerances, etc.  

¶ Dimension line indicates the direction and extent of a dimension. For linear dimensions, it 

displays as a line, for angular dimensions, it displays as an arc segment.  

¶ Arrowhead: usually displayed at both end of the dimension line. You can specify various sizes 

and shapes for arrowheads or tick marks.  

¶ Extension line extends from the object to the dimension line, in order to define dimension ranges.  

¶ Center mark: a small crossing tag that marks the center of a circle or arc.  

¶ Centerline: a crossing dashed line that marks the center of a circle or arc.  

9.2. ¦ǎŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜǎ 

You can control the appearance of dimensions by changing settings. For convenience and to help 

maintain dimensioning standards, you can store these settings in dimension styles.  

9.2.1. hǾŜǊǾƛŜǿ ƻŦ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜǎ 

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 current 

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 program uses the Standard dimension style, 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 of each dimstyle settings. 

 

You can change the following settings in the Dimension Style Manager. 

¶ Extension lines, dimension lines, arrowheads, center marks or lines, and the offsets between 

them 

¶ The positioning of the parts of the dimension in relation to one another and the orientation of 

the dimension text 

¶ The content and appearance of the dimension text 

¶ The units of the dimension value 

 

With the Compare button of the 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 

other styles, but not allowed to modify them or make them current. An externally referenced dimension 

style can be used as a template to create a new dimension style in the current drawing. 

To create a dimension style 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ bŜǿΦ 

3. ¢ȅǇŜ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ƴŜǿ ŘƛƳŜƴǎƛƻƴ ǎǘȅƭŜΣ ŀƴŘ ŎƘƻƻǎŜ ǿƘƛŎƘ ǎǘȅƭŜ ǎǘŀǊǘŜŘ ǿƛǘƘ 

ŀƴŘ ǿƘŀǘ ƪƛƴŘ ƻŦ ŘƛƳŜƴǎƛƻƴ ǳǎŜŘ ŦƻǊΦ 

4. /ƭƛŎƪ /ƻƴǘƛƴǳŜΦ 

5. Lƴ ǘƘŜ bŜǿ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ƻƴŜ ƻŦ ǘƘŜ ƻǘƘŜǊ ǘŀōǎΣ ŀƴŘ ǘƘŜƴ ŎƘŀƴƎŜ 

ǘƘŜ ŘƛƳŜƴǎƛƻƴ ǎŜǘǘƛƴƎǎ ŀǎ ƴŜŎŜǎǎŀǊȅΦ wŜǇŜŀǘ ǘƘƛǎ ǎǘŜǇ ŦƻǊ ŜŀŎƘ ǘŀōΣ ŀǎ ƴŜŜŘŜŘΦ 

6. ¢ƻ ŜƴŘ ǘƘŜ ŎƻƳƳŀƴŘΣ ŎƭƛŎƪ hYΦ 

To select a dimension style 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ŀ ŘƛƳŜƴǎƛƻƴ ǎǘȅƭŜ ŦǊƻƳ ǘƘŜ {ǘȅƭŜǎ ƭƛǎǘΦ 

To rename a dimension style 
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1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ {ǘȅƭŜǎ ƭƛǎǘ ƻŦ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ Řƻ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

3. 5ƻǳōƭŜ ŎƭƛŎƪ ǘƘŜ ǊŜǉǳƛǊŜŘ ǎǘȅƭŜΦ 

4. wƛƎƘǘπŎƭƛŎƪ ƻƴ ǘƘŜ ǊŜǉǳƛǊŜŘ ǎǘȅƭŜ ƴŀƳŜΣ ŀƴŘ ǘƘŜƴ ŎƘƻƻǎŜ wŜƴŀƳŜΦ 

5. ¢ȅǇŜ ǘƘŜ ƴŜǿ ƴŀƳŜΦ 

6. /ƭƛŎƪ /ƭƻǎŜ ǘƻ ŜȄƛǘΦ 

To delete a named dimension style 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ {ǘȅƭŜǎ ƭƛǎǘ ƻŦ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ǊƛƎƘǘ ŎƭƛŎƪ ƻƴ ǘƘŜ ǊŜǉǳƛǊŜŘ 

ǎǘȅƭŜ ƴŀƳŜΣ ŀƴŘ ǘƘŜƴ ŎƘƻƻǎŜ 5ŜƭŜǘŜΦ 

3. /ƭƛŎƪ /ƭƻǎŜ ǘƻ ŎƭƻǎŜΦ 

To display information about the current style 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ /ƻƳǇŀǊŜΦ 

3. Lƴ ǘƘŜ /ƻƳǇŀǊŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ ŘƛŀƭƻƎ ōƻȄΣ ŎƘƻƻǎŜ ǘƘŜ ǎŀƳŜ ŘƛƳŜƴǎƛƻƴ ǎǘȅƭŜ ŦǊƻƳ 

ǘƘŜ /ƻƳǇŀǊŜ ŀƴŘ ²ƛǘƘ ǇǳƭƭŘƻǿƴ ƭƛǎǘΦ !ƭƭ ǇǊƻǇŜǊǘƛŜǎ ŦƻǊ ǎǇŜŎƛŦƛŜŘ ŘƛƳŜƴǎƛƻƴ ǎǘȅƭŜ 

ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘΦ 

4. LŦ ȅƻǳ ǿŀƴǘ ǘƻ ƪƴƻǿ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ƛƴŦƻǊƳŀǘƛƻƴ ōŜǘǿŜŜƴ ǘǿƻ ǎǘȅƭŜǎΣ ŎƘƻƻǎŜ ƻƴŜ ǎǘȅƭŜ 

ƛƴ ǘƘŜ /ƻƳǇŀǊŜ ōƻȄΣ ŎƘƻƻǎŜ ǘƘŜ ƻǘƘŜǊ ƛƴ ǘƘŜ ²ƛǘƘ ōƻȄΣ ŀƴŘ ǘƘŜƴ ȅƻǳ ǿƛƭƭ ǎŜŜ ǘƘŜ 

ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōΦ 

5. /ƭƛŎƪ /ƭƻǎŜ ǘƻ ŎƭƻǎŜΦ 

9.2.2. /ƻƴǘǊƻƭ 5ƛƳŜƴǎƛƻƴ 9ƭŜƳŜƴǘǎ 

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 the line, baseline spacing, 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 

beyond the extend lines, otherwise, this setting is not available. 

 

You can also set the baseline spacing to control the spacing between successive dimension lines. 

 

If text splits a dimension line, you can specify whether each part of the dimension line is visible or not. 
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aƻŘƛŦȅ 9ȄǘŜƴǎƛƻƴ [ƛƴŜǎ 

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 dialog box. 

 

If extension lines are unnecessary or there is not enough space to display extension lines, you can 

suppress one or both of them. 

 

The distance beyond extension lines means that how far the extension lines extend beyond the dimension 

line. 

 

Start offset is the distance between the extension line origin and the start of the extension line, also called 

extension origin offset. Shown as follows: 

 

 

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 of the 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 box shows the appearance of the dimensions based on the current dimension style settings. 
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¶ A Extend beyond dim lines. 

¶ B Baseline spacing. 

¶ C Offset from the origin. 

To set the color for dimension lines 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ǘƘŜ ǎǘȅƭŜ ȅƻǳ ǿƛǎƘ ǘƻ ŎƘŀƴƎŜ ŀƴŘ 

ŎƘƻƻǎŜ aƻŘƛŦȅΦ 

3. Lƴ ǘƘŜ aƻŘƛŦȅ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ [ƛƴŜǎ ŀƴŘ !ǊǊƻǿǎ ǘŀōΦ 

4. aŀƪŜ ȅƻǳǊ ǎŜƭŜŎǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ 5ƛƳŜƴǎƛƻƴ [ƛƴŜǎΦ 

5. /ƭƛŎƪ hYΦ 

6. /ƘƻƻǎŜ /ƭƻǎŜ ǘƻ ŜȄƛǘΦ 

/ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ !ǊǊƻǿƘŜŀŘǎ 

You can control the appearance and size of arrowheads or hook 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 upper right corner of the 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 First 

arrow is toward the first extension line; The Second arrow is toward the second extension line. Blocks 

defined in the drawing also display in the three Arrowhead lists as user-defined arrows. You can use these 

blocks to create and assign your own arrowheads. The Arrow Size value determines the size of the 

arrowhead, measured in drawing units. You can also use tick marks instead of arrowheads. 

To choose an arrowhead 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ǘƘŜ ǎǘȅƭŜ ȅƻǳ ǿŀƴǘ ǘƻ ŎƘŀƴƎŜ ŀƴŘ 

ŎƭƛŎƪ aƻŘƛŦȅ ōǳǘǘƻƴΦ 

3. Lƴ ǘƘŜ aƻŘƛŦȅ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ [ƛƴŜǎ ŀƴŘ !ǊǊƻǿǎ ǘŀōΦ 

4. aŀƪŜ ȅƻǳǊ ǎŜƭŜŎǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ !ǊǊƻǿƘŜŀŘǎΦ 

5. /ƭƛŎƪ hYΦ 

6. /ƘƻƻǎŜ /ƭƻǎŜ ǘƻ ŜȄƛǘΦ 

 

NOTE You can also specify leader arrow types using the DIMLDRBLK system variable. 

/ǳǎǘƻƳƛȊŜ !ǊǊƻǿƘŜŀŘǎ 

The default arrowheads are stored as block definitions. If you select User Defined as your arrowhead 

type, you'll be prompted to assign a 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 

Arrowhead to the arrowhead in the Dimension Style Manager dialog box, the block is inserted where the 

arrowheads would normally go when you create a dimension. The X and Y scale factors of the object are 

set to "arrowhead size overall scale. You can trim the dimension line with text gap x overall scale units 

at each end. If you want to trim the dimension line, insert the rightmost block with a zero rotation angle 

for horizontal dimensioning. And rotate the leftmost block at 180 degrees about its insertion point. 

 

If you use a paper-spacing scale, the scale factor is calculated before you applied it to the arrowhead size 

value. 

/ŜƴǘŜǊ ƳŀǊƪǎ 

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. /ƻƴǘǊƻƭ 5ƛƳŜƴǎƛƻƴ ¢ŜȄǘ 

You can control the settings affecting the appearance of dimension text. Any changes you make affect 

the current dimension style. The preview frame on the upper right corner of the Modify Dimension Style 

dialog box shows the appearance of the dimensions based on the current dimension style settings. 

Fit Dimension Text Within Extension Lines 

 

When there is not enough space between extension lines to accept both of dimension text and arrowheads, 

you have to adjust one or both of their placement. By default, the system fits them best depending on the 

available space. You can also specify other methods to place them on the Fit tab of the Modify Dimension 

Style dialog box. If there is no room for 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 or arrowheads only to be placed between the extension lines. 

 

You can also choose the "Place text manually when dimensioning" option to place dimension text 

manually. 

 

The following illustrations show how system applies a "best fit" for arrowheads and text. 
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If there is no space for text between the extension lines, the system creates 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 dialog box, the system creates a line between the extension lines as dimension line even 

if neither the arrowheads nor the text is outside of the extension lines. Shown as follows 

 

To format dimensions 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜΦ 

2. Lƴ ǘƘŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ǘƘŜ ǎǘȅƭŜ ȅƻǳ ǿƛǎƘ ǘƻ ŎƘŀƴƎŜ ŀƴŘ 

ŎƘƻƻǎŜ aƻŘƛŦȅΦ 

3. Lƴ ǘƘŜ aƻŘƛŦȅ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ Cƛǘ ǘŀōΦ 

4. Lƴ Cƛǘ hǇǘƛƻƴǎ ŀƴŘ ¢ŜȄǘ tƭŀŎŜƳŜƴǘΣ ǎŜƭŜŎǘ ŀƴ ƻǇǘƛƻƴΦ 

5. /ƭƛŎƪ hYΦ 

6. /ƘƻƻǎŜ /ƭƻǎŜ ǘƻ ŜȄƛǘΦ 

 

NOTE You can also specify how dimension text and arrows are arranged using the DIMATFIT system 

variable. You can specify how dimension text is moved using the DIMTMOVE system variable. 

Cƛǘ 5ƛŀƳŜǘŜǊ 5ƛƳŜƴǎƛƻƴ ¢ŜȄǘ 

You can create various diameter dimensions based on text placement, fit options and the selection of 

"Always draw dim lines between ext lines" option on the Fit tab. Shown as follows: 

 

/ƻƴǘǊƻƭ ǘƘŜ [ƻŎŀǘƛƻƴ ƻŦ 5ƛƳŜƴǎƛƻƴ ¢ŜȄǘ 

ZWCAD provides three justification settings: Horizontal, Aligned with dimension line, and ISO Standard. 

You can also specify other location for the text. Most of the settings are interdependent. 
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!ƭƛƎƴ 5ƛƳŜƴǎƛƻƴ ¢ŜȄǘ 

Whether the 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 of these two options. The default justification is horizontal. 

 

To align dimension text with the dimension line 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜΦ 

2. Lƴ ǘƘŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ǘƘŜ ǎǘȅƭŜ ȅƻǳ ǿƛǎƘ ǘƻ ŎƘŀƴƎŜ ŀƴŘ 

ŎƘƻƻǎŜ aƻŘƛŦȅΦ 

3. Lƴ ǘƘŜ aƻŘƛŦȅ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ ¢ŜȄǘ ǘŀōΦ 

4. aŀƪŜ ȅƻǳǊ ǎŜƭŜŎǘƛƻƴǎΦ 

5. /ƭƛŎƪ hYΦ 

6. /ƘƻƻǎŜ /ƭƻǎŜ ǘƻ ŜȄƛǘΦ 

/ƻƴǘǊƻƭ ǘƘŜ [ƻŎŀǘƛƻƴ ƻŦ 5ƛƳŜƴǎƛƻƴ ¢ŜȄǘ 

You can place dimension text vertically or horizontally, and give the offset the text from the first 

extension line. 

tƻǎƛǘƛƻƴ 5ƛƳŜƴǎƛƻƴ ¢ŜȄǘ ±ŜǊǘƛŎŀƭƭȅ 

The vertical text placement is the position of the text relative to the dimension. You can place text above, 

below, or centered within the dimension line, or use 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 dimension text according to the Japan industry standard. 
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In the ANSI standards, 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 of the ways shown. 

 

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. 

tƻǎƛǘƛƻƴ 5ƛƳŜƴǎƛƻƴ ¢ŜȄǘ IƻǊƛȊƻƴǘŀƭƭȅ 

The position of text along the horizon in relation to the extension lines. The settings include Centered, 

At Ext Line 1, At Ext Line 2, Over Ext Line1, and Over Ext Line2. The following illustrations show the 

examples of Center and Over Ext Line 1applying to dimension text. 

 

 

As you create dimensions, the order you specified the extension line origins determines which extension 

line is first. For angular dimensions, the order is defined around the counterclockwise. In the following 

figures, the first extension line origin is 1 and the second one is 2. 

 
 

If the "Place text manually when dimensioning" option on the Fit tab of the Modify Dimension Style 

dialog box is chosen, as you create dimensions, you can place the dimension anywhere inside or outside 

the extension lines along the dimension line. This option is useful when the space between the extension 
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lines is limited. 

/ƻƴǘǊƻƭ ǘƘŜ !ǇǇŜŀǊŀƴŎŜ ƻŦ 5ƛƳŜƴǎƛƻƴ ¢ŜȄǘ 

Dimension text could be comprised of user-supplied text, prefixes, and suffixes provided by the 

dimension style, and generated measurements. For example, you can add a radium symbol as a prefix to 

a measurement, or add an abbreviation for a unit beyond the text, such as cm. 

 

You can also set the text style and formats of color, height for the dimension text. 

/ƻƴǘǊƻƭ ǘƘŜ ¢ŜȄǘ {ǘȅƭŜ ƛƴ 5ƛƳŜƴǎƛƻƴǎ 

You can set the text style for dimension text on the Text tab of the Modify Dimension Style dialog box. 

You can also specify a dimension text color and a height irrelevant to the height value set by current text 

style. Choose the "draw frame around the text" creates a frame when you create dimension text. 

The text styles applied to dimensions are the same as the one applied to all text created in your drawing. 

{ǳǇǇƭȅ ¦ǎŜǊ ¢ŜȄǘ ǘƻ 5ƛƳŜƴǎƛƻƴǎ 

Besides of the 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 the text editor. 

 

The separator symbol \X is used to separate user text above and below the dimension line. 

 

Text prior to this symbol is aligned with and below the dimension line. Text following this symbol is 

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 the text by a dimension line. 

9.2.4. /ƻƴǘǊƻƭ 5ƛƳŜƴǎƛƻƴ ±ŀƭǳŜǎ 

Set the display format of dimension values. 

5ƛƳŜƴǎƛƻƴ ¦ƴƛǘǎ 

You can determine the appearance and format of the primary and alternate dimension units. The preview 

frame on the upper right corner of the Modify Dimension Style dialog box shows the appearance of the 
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dimensions based on the current dimension style settings. 

 

On the Primary Units of the Modify Dimension Style dialog box, you can set the 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 prefix or suffix. The specified 

prefix replaces the prefixes used for diameter and radius dimensions (Ï and R, respectively). 

 

To round off dimensions 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ǘƘŜ ǎǘȅƭŜ ȅƻǳ ǿƛǎƘ ǘƻ ŎƘŀƴƎŜ ŀƴŘ 

ŎƘƻƻǎŜ aƻŘƛŦȅΦ 

3. Lƴ ǘƘŜ aƻŘƛŦȅ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ tǊƛƳŀǊȅ ¦ƴƛǘǎ ǘŀōΦ 

4. Lƴ ǘƘŜ [ƛƴŜŀǊ 5ƛƳŜƴǎƛƻƴǎ ŀƴŘ !ƴƎǳƭŀǊ 5ƛƳŜƴǎƛƻƴǎ ŦƛŜƭŘǎΣ ǘȅǇŜ ƻǊ ǎŜƭŜŎǘ ǘƘŜ ƴŜŀǊŜǎǘ 

ǾŀƭǳŜ ǘƻ ǿƘƛŎƘ ȅƻǳ ǿŀƴǘ ǘƻ ǊƻǳƴŘ ƻŦŦ ŘƛƳŜƴǎƛƻƴǎΦ 

5. /ƭƛŎƪ hYΦ 

6. /ƘƻƻǎŜ /ƭƻǎŜ ǘƻ ŜȄƛǘΦ 

 

NOTE You can also specify units for linear dimensions using the DIMLUNIT system variable. You can 

specify fraction formats using the DIMFRAC system variable. 

!ƭǘŜǊƴŀǘŜ ¦ƴƛǘǎ 

You can create a dimension in two systems of measurement simultaneously in a drawing. This feature is 

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 decimal places. 

 

For example, for imperial units, if you specify the default value of 25.4 to the alternate scale setting and 

0.00 to the alternate precision, the dimension is shown in the following figure. 
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To create an alternate dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜΦ 

2. Lƴ ǘƘŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ǘƘŜ ǎǘȅƭŜ ȅƻǳ ǿƛǎƘ ǘƻ ŎƘŀƴƎŜ ŀƴŘ 

ŎƘƻƻǎŜ aƻŘƛŦȅΦ 

3. Lƴ ǘƘŜ aƻŘƛŦȅ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ !ƭǘŜǊƴŀǘŜ ¦ƴƛǘǎ ǘŀōΦ 

4. /ƭƛŎƪ ǘƘŜ 5ƛǎǇƭŀȅ !ƭǘŜǊƴŀǘŜ ¦ƴƛǘǎ ŎƘŜŎƪ ōƻȄΦ 

5. aŀƪŜ ȅƻǳǊ ǎŜƭŜŎǘƛƻƴǎΦ 

6. /ƭƛŎƪ hYΦ 

7. /ƘƻƻǎŜ /ƭƻǎŜ ǘƻ ŜȄƛǘΦ 

wƻǳƴŘ hŦŦ 5ƛƳŜƴǎƛƻƴ ±ŀƭǳŜǎ 

Except for angle dimensions, all other dimension values can be rounded off. For example, if you specify 

a round-off value of 0.75, all distance is rounded to the nearest 0.75 unit. The number of decimal places 

is determined by the precision set for primary and alternate units and lateral tolerance values. 

 

{ǳǇǇǊŜǎǎ ½ŜǊƻǎ ƛƴ 5ƛƳŜƴǎƛƻƴǎ 

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 option you select. So, the dimension 4'-3/4" becomes 4'-0 3/4". 

Option Effect Examples 
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No options selected Includes zero feet and zero inches 
0'-0 1/2" 0'-6" 1'-0" 

1'-0 3/4" 

0 Inches selected 
Suppresses zero inches (includes zero 

feet) 

0'-0 1/2" 0'-6" 1' 1'-

0 3/4" 

0 Feet selected  
Suppresses zero feet (includes zero 

inches) 

1/2" 6" 1'-0" 1'-0 

3/4" 

0 Feet and 0 Inches 

selected 
Suppresses zero feet and zero inches 1/2" 6" 1' 1'-0 3/4" 

5ƛǎǇƭŀȅ [ŀǘŜǊŀƭ ¢ƻƭŜǊŀƴŎŜǎ 

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 

aspect of a part, such as a line, axis, point, or surface. 

 

You can append tolerances 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 box drawn around them. 

 

Deviation tolerances represent the plus and minus values that are appended to the dimension values. If 

the deviation tolerances are equal, the Ñ signs precede them and they are known as symmetrical. 

Otherwise, the plus value locates above the minus value. Shown in the following figures. 

 

 

If you apply the tolerance as a limit, ZWCAD 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 if you specify deviation tolerances. 
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The vertical placement of tolerance values that is relative to the main dimension text can be specified. 

For example, you can align the tolerances with the top, middle, or bottom of the dimension text. 

 

 

You can also control how to suppress zero for tolerance values, as you can with the primary and alternate 

units. The effect of suppressing zero in lateral tolerance is the same as suppressing zero in the primary 

and alternate units. 

9.2.5. {Ŝǘ ǘƘŜ {ŎŀƭŜ ŦƻǊ 5ƛƳŜƴǎƛƻƴǎ 

Set the scale for dimensions. Setting dimension scale depends on the method you use to lay out and plot 

drawings. 

 

Dimension scale has effects on the size of dimension geometry relative to the objects in the drawing. In 

addition to text height and 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 that represent their actual plotted size. However, the tolerances, measured lengths, coordinates, 

and angles cannot be applied to the overall scale factor. 

 

The method you lay out your drawing determines how to set the dimension scale. The method 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 for plotting, you have to set the system variable DIMSCALE to the inverse of the desired plot 

scale. For example, if the plot scale is 1/4, you have to set DIMSCALE to 4. 

 

Dimension in model space for plotting in paper space. If you want to create dimensions that are scaled 

automatically for display in a paper space layout, you have to set the DIMSCALE to 0. This method is 

useful when you encounter the following situations: the dimensions in a drawing need to be referenced 

by other drawings (xrefs); when you create isometric dimensions in 3D isometric views. To prevent the 

dimensions in one layout viewport from being displayed in other layout viewports, it's recommended to 

create a dimensioning layer for each layout viewport that is frozen in all other layout viewports. 
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Dimension in layouts. You can create dimensions in paper space by selecting model space objects or by 

specifying object snap locations on model space objects. The dimensions 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. !ƴƴƻǘŀǘƛǾŜ 5ƛƳŜƴǎƛƻƴ 

Annotative Dimension can now be displayed, created and edited. Usually, the size of dimension changes 

together with the size of the 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.  

 

Size of the dimension will adjust automatically base on different viewport scale 

9.3. /ǊŜŀǘŜ 5ƛƳŜƴǎƛƻƴǎ 

You can create dimensions by: 

¶ Selecting the entity to dimension and specifying the dimension line location. 

¶ Specifying the extension line origins and the dimension line location. 

 

When you create dimensions by selecting an entity, the program automatically 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, use entity snaps. 

9.3.1. /ǊŜŀǘŜ [ƛƴŜŀǊ 5ƛƳŜƴǎƛƻƴǎ 

Linear dimensions annotate linear distances or lengths and can be oriented horizontally, vertically, or 

aligned parallel to an existing entity or to 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 from a common first extension line origin of a previous linear dimension. 

A linear continued dimension continues a linear dimension from the second extension line of a previous 

linear dimension. 

 

TIP To select precise ordinate points, use entity snaps. 

/ǊŜŀǘŜ IƻǊƛȊƻƴǘŀƭ ŀƴŘ ±ŜǊǘƛŎŀƭ 5ƛƳŜƴǎƛƻƴǎ 

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 create a dimension by specifying it be horizontal or vertical. 

 

In the following illustration, by default, a horizontal dimension is created unless you specify a vertical 

one. 

 

To create a horizontal or vertical dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ [ƛƴŜŀǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. tǊŜǎǎ 9ƴǘŜǊ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ŘƛƳŜƴǎƛƻƴΦ 

3. hǊΣ ȅƻǳ Ŏŀƴ ƛƴǎŜǊǘ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ōȅ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ŦƛǊǎǘ ŀƴŘ ǎŜŎƻƴŘ ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ 

ƻǊƛƎƛƴǎΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ƭƻŎŀǘƛƻƴΦ 

 

/ǊŜŀǘŜ !ƭƛƎƴŜŘ 5ƛƳŜƴǎƛƻƴǎ 

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 system creates the extension lines automatically. 

 

To create an aligned dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ !ƭƛƎƴŜŘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. tǊŜǎǎ 9ƴǘŜǊ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘ ŘƛƳŜƴǎƛƻƴΦ 

3. hǊΣ ȅƻǳ Ŏŀƴ ƛƴǎŜǊǘ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ōȅ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ŦƛǊǎǘ ŀƴŘ ǎŜŎƻƴŘ ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ 

ƻǊƛƎƛƴǎΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ƭƻŎŀǘƛƻƴΦ 

 

¢ƻ ƛƴǎŜǊǘ ŀƴ ŀƭƛƎƴŜŘ ŘƛƳŜƴǎƛƻƴ ōȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ŜƴǘƛǘȅΣ ǎŜƭŜŎǘ ǘƘŜ Ŝƴǘƛǘȅ ό!ύ ǘƻ ŘƛƳŜƴǎƛƻƴΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ǘƘŜ 

ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ƭƻŎŀǘƛƻƴ 

 
¢ƻ ƛƴǎŜǊǘ ŀƴ ŀƭƛƎƴŜŘ ŘƛƳŜƴǎƛƻƴ ōȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ ƻǊƛƎƛƴǎΣ ǎŜƭŜŎǘ ǘƘŜ ŦƛǊǎǘ ŜȄǘŜƴǎƛƻƴ ƻǊƛƎƛƴ ό!ύΣ ǎŜƭŜŎǘ ǘƘŜ 

ǎŜŎƻƴŘ ŜȄǘŜƴǎƛƻƴ ƻǊƛƎƛƴ ό.ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ƭƻŎŀǘƛƻƴ ό/ύΦ 

 

/ǊŜŀǘŜ .ŀǎŜƭƛƴŜ ŀƴŘ /ƻƴǘƛƴǳŜŘ 5ƛƳŜƴǎƛƻƴǎ 

Both baseline and continued dimensions are multiple linear dimensions. Baseline dimensions are 

measured from the 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. If there are dimensions in the current session, you can create a baseline or continued 
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dimensions incrementally from the most recently created dimension. Unless you specify another point 

as the origin, both baseline and continued dimensions are always measured from the previous extension 

line. 

 

The following illustration shows the baseline and continued dimensions. 

 

To create a linear baseline dimension 

bh¢9 .ŜŦƻǊŜ ȅƻǳ Ŏŀƴ ǳǎŜ ǘƘƛǎ ǇǊƻŎŜŘǳǊŜΣ ȅƻǳ Ƴǳǎǘ ŦƛǊǎǘ ŎǊŜŀǘŜ ŀ ŘƛƳŜƴǎƛƻƴΦ 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ .ŀǎŜƭƛƴŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ǇŜŎƛŦȅ ŀ ǎŜŎƻƴŘ ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ ƻǊƛƎƛƴ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ǎŜƭŜŎǘ ŀ ŘƛƳŜƴǎƛƻƴ ŀǎ ŀ 

ōŀǎŜƭƛƴŜΦ 

3. {ŜƭŜŎǘ ǘƘŜ ƴŜȄǘ ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ ƻǊƛƎƛƴΦ 

4. /ƻƴǘƛƴǳŜ ǎŜƭŜŎǘƛƴƎ ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ ƻǊƛƎƛƴǎ ŀǎ ǊŜǉǳƛǊŜŘΦ  

5. ¢ƻ ŜƴŘ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊ ǘǿƛŎŜΦ 

 

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 tab of the New Dimension Style or Modify Dimension Style dialog box. 

   

¢ƻ ŀŘŘ ŀ ōŀǎŜƭƛƴŜ ŘƛƳŜƴǎƛƻƴ ǘƻ ŀƴ ŜȄƛǎǘƛƴƎ ƭƛƴŜŀǊ ŘƛƳŜƴǎƛƻƴΣ ǎŜƭŜŎǘ ǘƘŜ ŜȄƛǎǘƛƴƎ ŘƛƳŜƴǎƛƻƴ ό!ύΣ ǎŜƭŜŎǘ ǘƘŜ ƴŜȄǘ 

ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ ƻǊƛƎƛƴ ό.ύΣ ŀƴŘ ǎŜƭŜŎǘ ŀǎ Ƴŀƴȅ ŀŘŘƛǘƛƻƴŀƭ Ǉƻƛƴǘǎ ŀǎ ȅƻǳ ǿŀƴǘ ό/ύΦ 

 

To create a linear continued dimension 

bh¢9 .ŜŦƻǊŜ ȅƻǳ Ŏŀƴ ǳǎŜ ǘƘƛǎ ǇǊƻŎŜŘǳǊŜΣ ȅƻǳ Ƴǳǎǘ ŦƛǊǎǘ ŎǊŜŀǘŜ ŀ ŘƛƳŜƴǎƛƻƴΦ 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ /ƻƴǘƛƴǳŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. ¢ƻ ǎŜƭŜŎǘ ŀ ǎǘŀǊǘƛƴƎ ŘƛƳŜƴǎƛƻƴΣ ǇǊŜǎǎ 9ƴǘŜǊΦ 
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3. {ŜƭŜŎǘ ǘƘŜ ƴŜȄǘ ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ ƻǊƛƎƛƴΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

4. hǊ ǇǊŜǎǎ 9ƴǘŜǊ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ŀƴ ŜȄƛǎǘƛƴƎ ŘƛƳŜƴǎƛƻƴ ǘƻ ŎƻƴǘƛƴǳŜΦ 

5. ¢ƻ ŀŘŘ ŎƻƴǘƛƴǳŜŘ ŘƛƳŜƴǎƛƻƴǎΣ ŎƻƴǘƛƴǳŜ ǎŜƭŜŎǘƛƴƎ ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ ƻǊƛƎƛƴǎΦ 

6. ¢ƻ ŜƴŘ ǘƘŜ ŎƻƳƳŀƴŘΣ ǇǊŜǎǎ 9ƴǘŜǊ ǘǿƛŎŜΦ 

 

¢ƻ ŀŘŘ ŀ ŎƻƴǘƛƴǳŜŘ ŘƛƳŜƴǎƛƻƴ ǘƻ ŀƴ ŜȄƛǎǘƛƴƎ ƭƛƴŜŀǊ ŘƛƳŜƴǎƛƻƴΣ ǎŜƭŜŎǘ ǘƘŜ ŜȄƛǎǘƛƴƎ ŘƛƳŜƴǎƛƻƴ ό!ύΣ ǎŜƭŜŎǘ ǘƘŜ ƴŜȄǘ 

ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ ƻǊƛƎƛƴ ό.ύΣ ŀƴŘ ǎŜƭŜŎǘ ŀƴƻǘƘŜǊ ŜȄǘŜƴǎƛƻƴ ƭƛƴŜ ƻǊƛƎƛƴ ό/ύΦ 

 

/ǊŜŀǘŜ wƻǘŀǘŜŘ 5ƛƳŜƴǎƛƻƴǎ 

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 of the rotated dimension is equal to the angle of the slot. 

 

/ǊŜŀǘŜ 5ƛƳŜƴǎƛƻƴǎ ǿƛǘƘ hōƭƛǉǳŜ 9ȄǘŜƴǎƛƻƴ [ƛƴŜǎ 

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 from the X axis of the current UCS to the extension line. This option is only applied to 

the existing dimensions, ignoring the dimensions to be created. 



ZWCAD User Guide 

 

 

276 

 
 

 

9.3.2. /ǊŜŀǘŜ !ƴƎǳƭŀǊ 5ƛƳŜƴǎƛƻƴǎ 

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 radii of a circle. For other objects, you choose the objects 

and specify the dimension location. You can also create an angular dimension by specifying the angle 

vertex and 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 can also create a baseline and continued angular dimensions. 

Baseline and continued dimensions should not be over 180 degrees. To acquire baseline and continued 

dimensions that are larger than 180 degrees, you have to stretch the position of the extension line of an 

existing baseline or continued dimension using grid editing. 

5ƛƳŜƴǎƛƻƴ [ƛƴŜǎ 

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, if the dimension line arc does not intersect 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 between two lines 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ !ƴƎǳƭŀǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ƻƴŜ ƭƛƴŜΦ 

3. {ŜƭŜŎǘ ǘƘŜ ƻǘƘŜǊ ƭƛƴŜΦ 

4. {ǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ƭƻŎŀǘƛƻƴΦ 
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{ŜƭŜŎǘ ƻƴŜ ƭƛƴŜ ό!ύΣ ǎŜƭŜŎǘ ǘƘŜ ƻǘƘŜǊ ƭƛƴŜ ό.ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ƭƻŎŀǘƛƻƴ ό/ύΦ 

5ƛƳŜƴǎƛƻƴ /ƛǊŎƭŜǎ ŀƴŘ !ǊŎǎ 

If the object to be dimensioned is 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 use three points to create an 

angular dimension. The quadrant of the dimensioned angle depends on the location that you specify for 

the dimension line arc. 

 

To dimension, an angle encompassed by an arc 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ !ƴƎǳƭŀǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŀǊŎΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ŀǊŎ ƭƻŎŀǘƛƻƴΦ 

 

¢ƻ ŘƛƳŜƴǎƛƻƴΣ ǘƘŜ ŀƴƎƭŜ ǎǳōǘŜƴŘŜŘ ōȅ ŀƴ ŀǊŎΣ {ŜƭŜŎǘ ǘƘŜ ŀǊŎ ό!ύ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ŀǊŎ ƭƻŎŀǘƛƻƴ ό.ύΦ 

9.3.3. /ǊŜŀǘŜ wŀŘƛŀƭ 5ƛƳŜƴǎƛƻƴǎ 

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 or a center 

mark, set the system variable DIMCEN to nonzero. 
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If the Text Placement on the Fit tab of the New Dimension Style or Modify Dimension Style dialog box 

is set to "Over the dimension line, with a leader", then the dimension is applied along with a leader line. 

Both center marks and lines apply only to radius and diameter dimensions. They are created only when 

you place the dimension outside the circle or arc. The size of the centerline is the distance of the centerline 

segment that extends outside the circle or arc, shown in the following illustration: 

 

To create a radial dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ wŀŘƛǳǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŀǊŎ ƻǊ ŎƛǊŎƭŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ƭƻŎŀǘƛƻƴΦ 

 

{ŜƭŜŎǘ ǘƘŜ ŎƛǊŎƭŜ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ƭƻŎŀǘƛƻƴ ό.ύΦ 

 

WƻƎƎŜŘ 5ƛƳŜƴǎƛƻƴ 

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 that the center of circle or arc to be dimensioned is located outside the layout and can't be displayed 

in its actual position either. 

 

You can set the angle of jogged radius from "Other Items" tab either in "New Dimension Style" dialog 

box or "Modify Dimension Style" dialog box. 

 

For a jogged radius dimension having been created, you can modify 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 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ WƻƎƎŜŘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ŀ ŎƛǊŎƭŜ ƻǊ ŀƴ ŀǊŎΦ 

3. {ŜƭŜŎǘ ŎŜƴǘŜǊ Ǉƻǎƛǘƛƻƴ ŀǎ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƻǊƛƎƛƴΦ 

4. {ǇŜŎƛŦȅ ŀ Ǉƻƛƴǘ ǘƻ Ǉƻǎƛǘƛƻƴ ǘƘŜ ƧƻƎ ǎȅƳōƻƭΦ 

9.3.4. /ǊŜŀǘŜ 5ƛŀƳŜǘŜǊ 5ƛƳŜƴǎƛƻƴǎ 

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 of the 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. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ 5ƛŀƳŜǘŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŀǊŎ ƻǊ ŎƛǊŎƭŜΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ƭƻŎŀǘƛƻƴΦ 

 

{ŜƭŜŎǘ ǘƘŜ ŎƛǊŎƭŜ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ƭƻŎŀǘƛƻƴ ό.ύΦ 

9.3.5. /ǊŜŀǘŜ hǊŘƛƴŀǘŜ 5ƛƳŜƴǎƛƻƴǎ 

Ordinate dimensions are used to measure the perpendicular distance from an origin point called the datum 

to a feature, such as a hole in a part. Ordinate dimensions are comprised of a leader line with an X or Y 

value. These dimensions are called datum dimensions. X or Y value 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. 



ZWCAD User Guide 

 

 

280 

 
 

 

 

X ordinate dimensions show the distance of a feature from the datum along the X-axis. And Y ordinate 

dimensions show the distance along the Y-axis. The system determines whether the dimension is X or Y 

ordinate dimension depending on the point you specify. If the distance is greater for the Y value, the 

system creates an X ordinate dimension. Otherwise, the system creates a Y ordinate dimension. 

 
 

X and Y ordinate values are determined by the absolute coordinate value of the current UCS. Before 

creating ordinate dimensions, it recommends you to reset the UCS origin to coincide with the datum. 

 

 

In the ordinate dimensions, the dimension text is always aligned with the ordinate leader line, ignoring 

the text orientation defined by the current dimension style. You can also supply your own text or accept 

the default one. 

To create an ordinate dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ hǊŘƛƴŀǘŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ Ǉƻƛƴǘ ŦƻǊ ŀƴ ƻǊŘƛƴŀǘŜ ŘƛƳŜƴǎƛƻƴΦ 

3. {ǇŜŎƛŦȅ ǘƘŜ ƻǊŘƛƴŀǘŜ ƭŜŀŘŜǊ ŜƴŘǇƻƛƴǘΦ 
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{ŜƭŜŎǘ ǘƘŜ ƻǊŘƛƴŀǘŜ Ǉƻƛƴǘ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎǇŜŎƛŦȅ ǘƘŜ ƻǊŘƛƴŀǘŜ ƭŜŀŘŜǊ ŜƴŘǇƻƛƴǘ ό.ύΦ 

 

TIP To select precise ordinate points, use entity snaps. 

9.3.6. /ǊŜŀǘŜ vǳƛŎƪ 5ƛƳŜƴǎƛƻƴ 

Creates or edits a series of dimensions quickly by typing QDIM command. 

To create a quick dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ vǳƛŎƪ 5ƛƳŜƴǎƛƻƴ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƎŜƻƳŜǘǊȅ ǘƻ ŘƛƳŜƴǎƛƻƴΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ƛǘ ǿƛƭƭ ŘƛǎǇƭŀȅ Ϧ{ǇŜŎƛŦȅ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ǇƻǎƛǘƛƻƴΣ ƻǊ 

ώ/ƻƴǘƛƴǳƻǳǎκ{ǘŀƎƎŜǊŜŘκ.ŀǎŜƭƛƴŜκhǊŘƛƴŀǘŜκwŀŘƛǳǎκ5ƛŀƳŜǘŜǊκŘŀǘǳƳtƻƛƴǘκ9ŘƛǘκǎŜ¢

ǘƛƴƎǎϐ ғ/ƻƴǘƛƴǳƻǳǎҔΥϦΦ 

4. ¸ƻǳ Ŏŀƴ ǇŜǊŦƻǊƳ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ŀǎ ŘŜǎƛǊŜŘΦ ¢ƘŜ ŘŜŦŀǳƭǘ ƛǎ /ƻƴǘƛƴǳƻǳǎΦ 

9.3.7. /ǊŜŀǘŜ !ǊŎ [ŜƴƎǘƘ 5ƛƳŜƴǎƛƻƴǎ 

Arc length dimension is available for measuring the arc length of arc or polyline arc segment. ZWCAD 

creates arc length dimension by specifying extension line position directly after selecting arc by default. 

And use an arc symbol as arc length dimension logo, which is differing from the linear dimension and 

angular dimension. 

 

Arc symbol of arc length dimension displays both in front of the 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 or radial extension line is available for arc length dimension, only the included 

angle of the arc segment selected for creating arc length dimension is smaller than 90 degrees can display 

its orthogonal extension line. 

To create an arc length dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ !ǊŎ [ŜƴƎǘƘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ŀƴ ŀǊŎ ƻǊ ǇƻƭȅƭƛƴŜ ŀǊŎ ǎŜƎƳŜƴǘΦ 

3. {ǇŜŎƛŦȅ ŀ Ǉƻƛƴǘ ǘƻ Ǉƻǎƛǘƛƻƴ ǘƘŜ ŀǊŎ ƭŜƴƎǘƘ ŘƛƳŜƴǎƛƻƴΦ 

9.4. aƻŘƛŦȅ 9ȄƛǎǘƛƴƎ 5ƛƳŜƴǎƛƻƴǎ 

You can modify all components of the existing dimension objects in a drawing either individually or by 

using dimension styles.  

9.4.1. aƻŘƛŦȅ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ 

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 system applies 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 dimension style and apply it to existing dimensions. If a dimension style 

is changed, the dimension associated with that dimension style updates automatically. 

hǾŜǊǊƛŘŜ ŀ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ 

Overriding a dimension style changes a dimensioning system variable without changing the current 

dimension. You can define dimension style overrides for the following situations: 

 

For individual dimensions, you may want to 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 dimension style. 

 

Set up overrides to the current dimension style. As you have created a dimension style override, all 

dimensions that are created in this dimension style include the overrides, until you delete overrides, save 

the overrides to a new style, or make another style current. For example, you can change the extension 

lines' color on the Lines and Arrows tab by clicking the Override button in the Dimension Style Manager, 

and keep the current dimension style unchanged. However, the new value for color is stored in the system 

variable DIMCLRE. The extension lines of the dimension you create will apply the new color. The 

dimension style overrides can be saved as the current dimension style. 

 

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. For example, a single type of arrowhead is often used in a drawing, so it is suited to be saved 

as part of the 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 until you reverse it or set another dimension style to current. 

9.4.2. aŀƪŜ 5ƛƳŜƴǎƛƻƴǎ hōƭƛǉǳŜ 

Extension lines are normally created at a perpendicular angle to the dimension line. You can change the 

angle of the extension lines, however, so that they tilt relative to the dimension line. 

To make oblique extension lines 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ hōƭƛǉǳŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ƭƛƴŜŀǊ ŘƛƳŜƴǎƛƻƴΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

3. ¢ȅǇŜ ǘƘŜ ƻōƭƛǉǳƛƴƎ ŀƴƎƭŜΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

{ŜƭŜŎǘ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ǘƻ ōŜ ƳŀŘŜ ƻōƭƛǉǳŜ ό!ύΣ ŀƴŘ ǘƘŜƴ ǘȅǇŜ ǘƘŜ ƻōƭƛǉǳƛƴƎ ŀƴƎƭŜΦ 

 

TIP To align the oblique angle if you don't know the exact measurement, use snaps to pick two points 

on the entity. 
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9.4.3. aƻŘƛŦȅ 5ƛƳŜƴǎƛƻƴ ¢ŜȄǘ 

You can change the existing dimension text including text content, location, and orientation. 

The existing text in a drawing can be rotated, moved to a new location, or replaced with new text. You 

can also move the text back to 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 position is 

specified above and centered on the dimension line. 

 

 

You can rotate the specified text at an angle using the Dimension-Align Text-Angle menu option, or 

change the angle and content in the Properties palette. 

 

When you move text, you have to select a single dimension to 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 of the 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 placement relative to the dimension still remains centered and vertical. 

 

To rotate dimension text 

1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 5La95L¢Φ 

2. ¢ȅǇŜ w όwƻǘŀǘŜύΦ 

3. ¢ȅǇŜ ǘƘŜ ƴŜǿ ŘƛƳŜƴǎƛƻƴ ǘŜȄǘ ŀƴƎƭŜΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

4. {ŜƭŜŎǘ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ǘƻ ōŜ ǊƻǘŀǘŜŘΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 
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NOTE The dimension text angle is relative to the dimension line. If the dimension text rotation is set to 

zero, the text angle is defined by the dimension type and the dimension style. 

To move dimension text 

1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 5La¢95L¢Φ 

2. {ŜƭŜŎǘ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ǘƻ ǊŜǇƻǎƛǘƛƻƴ ǘŜȄǘΦ 

3. {ŜƭŜŎǘ ǘƘŜ ƴŜǿ ǘŜȄǘ ǇƻǎƛǘƛƻƴΦ 

 
{ŜƭŜŎǘ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ǘƻ ōŜ ƳƻǾŜŘ ό!ύΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ǘƘŜ ƴŜǿ ǘŜȄǘ Ǉƻǎƛǘƛƻƴ ό.ύΦ 

To restore dimension text to its home position 

1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 5La95L¢Φ 

2. ¢ȅǇŜ I όIƻƳŜύΦ 

3. {ŜƭŜŎǘ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ǘŜȄǘ ǘƻ ǊŜǎǘƻǊŜΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

To replace existing dimension text with new text 

1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 5La95L¢Φ 

2. ¢ȅǇŜ b όbŜǿύΦ 

3. ¢ȅǇŜ ǘƘŜ ƴŜǿ ŘƛƳŜƴǎƛƻƴ ǘŜȄǘΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

4. {ŜƭŜŎǘ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ǘƻ ōŜ ǊŜǇƭŀŎŜŘΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

9.4.4. 5ƛƳŜƴǎƛƻƴ WƻƎƎŜŘ 

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 

displayed here is greater than the actual measurement value. 

 

The jogged line is composed of two paralleled lines and a connecting line with 40 degrees between them. 

As for the height of the jogged line, the user can set it from "Other Items" tab either in "New Dimension 

Style" dialog box or "Modify Dimension Style" dialog box. 

 

After adding jog symbol to the linear dimension, the jog is defaulted to be placed at the center point 
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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 dimension text or specify the new position to locate jog after 

reselecting dimension. 

To add a jog to the linear dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ WƻƎƎŜŘ [ƛƴŜŀǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ŀ ƭƛƴŜŀǊ ŘƛƳŜƴǎƛƻƴΦ 

3. {ǇŜŎƛŦȅ ŀ Ǉƻƛƴǘ ƻƴ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƭƛƴŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƧƻƎ ǎȅƳōƻƭΣ ƻǊ ǇǊŜǎǎ 9b¢9w 

ŘƛǊŜŎǘƭȅ ǘƻ Ǉƻǎƛǘƛƻƴ ǘƘŜ ƧƻƎ ǎȅƳōƻƭ ƛƴ ǘƘŜ ŘŜŦŀǳƭǘ ǇƭŀŎŜΦ 

 

9.4.5. 5ƛƳŜƴǎƛƻƴ LƴǎǇŜŎǘƛƻƴ 

You can add or remove 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 be added to any type of dimension objects, which is composed of a frame 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. Using a perpendicular line to divide the dimension information among each field. 

 

 

In which, inspection tag, used for mark the text of dimension inspection is 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 of the inspection dimension including tolerance, text and measurement value. 

 

Inspection rate which is expressed by percentage is located at the right side within the inspection frame, 

indicates the required frequency of the part being created. 
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To create an inspection dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ LƴǎǇŜŎǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ LƴǎǇŜŎǘƛƻƴ 5ƛƳŜƴǎƛƻƴ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ {ŜƭŜŎǘ 5ƛƳŜƴǎƛƻƴǎ ōǳǘǘƻƴΦ 

3. /ƭƻǎŜ ǘƘŜ LƴǎǇŜŎǘƛƻƴ 5ƛƳŜƴǎƛƻƴ ŘƛŀƭƻƎ ōƻȄ ǘŜƳǇƻǊŀǊƛƭȅ ǘƻ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ŘǊŀǿƛƴƎ 

ŀǊŜŀΦ 

4. {ŜƭŜŎǘ ŘƛƳŜƴǎƛƻƴǎ ǘƻ ŀŘŘ ŘƛƳŜƴǎƛƻƴ ƛƴǎǇŜŎǘƛƻƴΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9b¢9w ǘƻ ŦƛƴƛǎƘ 

ǎŜƭŜŎǘƛƻƴ ŀƴŘ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ŘƛŀƭƻƎ ōƻȄΦ 

5. {ŜƭŜŎǘ ŀ ǎƘŀǇŜ ŦƻǊ ǘƘŜ ŦǊŀƳŜ ŦǊƻƳ ǘƘŜ {ƘŀǇŜ ƻǇǘƛƻƴΦ 

6. /ƭƛŎƪ [ŀōŜƭ ƻǇǘƛƻƴ ǘƻ ƛƴǇǳǘ ƭŀōŜƭ ƛƴ ǘƘŜ ǘŜȄǘ ōƻȄΦ 

7. /ƭƛŎƪ LƴǎǇŜŎǘƛƻƴ wŀǘŜ ƻǇǘƛƻƴ ǘƻ ƛƴǇǳǘ ŀ ǾŀƭǳŜ ƛƴ ǘƘŜ ǘŜȄǘ ōƻȄΦ 

8. /ƭƛŎƪ hYΦ 

To remove an inspection dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ LƴǎǇŜŎǘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ LƴǎǇŜŎǘƛƻƴ 5ƛƳŜƴǎƛƻƴ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ {ŜƭŜŎǘ 5ƛƳŜƴǎƛƻƴǎ ōǳǘǘƻƴΦ 

3. /ƭƻǎŜ ǘƘŜ LƴǎǇŜŎǘƛƻƴ 5ƛƳŜƴǎƛƻƴ ŘƛŀƭƻƎ ōƻȄ ǘŜƳǇƻǊŀǊƛƭȅ ǘƻ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ŘǊŀǿƛƴƎ 

ŀǊŜŀΦ 

4. {ŜƭŜŎǘ ŘƛƳŜƴǎƛƻƴǎ ǘƻ ǊŜƳƻǾŜ ŘƛƳŜƴǎƛƻƴ ƛƴǎǇŜŎǘƛƻƴΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9b¢9w ǘƻ ŦƛƴƛǎƘ 

ǎŜƭŜŎǘƛƻƴ ŀƴŘ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ŘƛŀƭƻƎ ōƻȄΦ 

5. /ƭƛŎƪ wŜƳƻǾŜ LƴǎǇŜŎǘƛƻƴ ōǳǘǘƻƴΦ 

6. /ƭƛŎƪ hYΦ 

9.4.6. 5ƛƳŜƴǎƛƻƴ {ǇŀŎŜ !ŘƧǳǎǘƳŜƴǘ 

Once you have created multiple paralleled linear dimensions or angular dimensions, you can adjust the 

space among these 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 

DIMBASELINE 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 subsequent dimension space. If you adjust dimension space by changing the size 

of dimension text is changed only, or adjusting the dimension scale other than changing the position of 

dimension line, then the dimension 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 be paralleled, or share the same 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 of the text height. To modify the text height, you can set from the Text tab on the Modify 

Dimension Style dialog box. 

 

9.4.7. 5ƛƳŜƴǎƛƻƴ !ǊǊƻǿ CƭƛǇ 

Sometimes users want to flip over the dimension arrow as it displays awfully under narrow space or the 

arrow looks not comfortable in the drawing. You can use command ñAIDIMFLIPARROWò or right click 

on the dimension to flip the arrow 

 

(Flip the dimension arrow) 

9.5. !ŘŘ DŜƻƳŜǘǊƛŎ ¢ƻƭŜǊŀƴŎŜǎ 

Geometric tolerances in a drawing show acceptable deviations of form, profile, location, orientation, and 

runout of a feature. 

 

You can create geometric tolerances with or without leaders depending on you use the LEADER or the 

TOLERANCE command. 
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9.5.1. hǾŜǊǾƛŜǿ 

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. 

Position: Location 

Concentricity or coaxiality  :Location 

Symmetry :Location 

Parallelism :Orientation 

Perpendicularity :Orientation 

Angularity :Orientation 

Cylindricity : Form 

Flatness : Form 

Circularity or roundness : Form 

Straightness : Form 

Profile of a surface : Profile 

Profile of a line : Profile 

Circular runout : Runout 

Total runout : Runout 

 

The tolerance value can then be followed by primary, secondary, and tertiary datum reference letters, 

along with the material conditions of each datum. Datum reference letters are generally used as reference 

tolerances to one of up to three perpendicular planes from which a measurement is made, although datum 

reference letters can also indicate 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 cylindricity; 

profiles control surface and line. 

 

Most editing commands can change feature control frames, and these feature control frames can be 

snapped to with the object snap. You can also use grips to edit geometric tolerances. Unlike dimensions 

and leaders, geometric objects are not associated with geometric objects. 

 

aŀǘŜǊƛŀƭ /ƻƴŘƛǘƛƻƴǎ 

The second compartment displays tolerance values. Depending on control type, you can add a diameter 

symbol prior to the tolerance value, and specify a material condition symbol behind this value. 

You can apply material conditions to features that can vary in size, shown as follows: 

¶ 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. 

¶ 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. 

5ŀǘǳƳ wŜŦŜǊŜƴŎŜ CǊŀƳŜǎ 

A datum reference consists of values and modifying symbols. A datum is a theoretically exact geometric 

reference that measures and verifies a theoretically exact point, axis, or plane. The system provides up 

to three datum reference letters and relative symbols followed by the tolerance value. Two or three 

mutually perpendicular planes perform best when you applying these datum references. They are jointly 

called datum reference frame. 

 

The following illustration shows a datum reference frame that consists of three perpendicular planes. 



ZWCAD User Guide 

 

 

291 

 
 

 

tǊƻƧŜŎǘŜŘ ¢ƻƭŜǊŀƴŎŜ ½ƻƴŜǎ 

Projected tolerance zones control the height of the fixed perpendicular part of the extension area, and 

control tolerance accuracy 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 

symbol appearing in a frame. 

 

/ƻƳǇƻǎƛǘŜ ¢ƻƭŜǊŀƴŎŜǎ 

A composite tolerance consists of two tolerances that applied to the same geometric characteristic of a 

feature or for features that have different datum requirements. One tolerance is in relation to a pattern of 

features and the other tolerance to each feature within the pattern. The pattern tolerance is less restrictive 

than the individual feature tolerance. 

 

 



ZWCAD User Guide 

 

 

292 

 
 

In the illustration above, the axis formed by the point where datums A and B intersect called the datum 

axis. The position of the pattern is calculated from that axis. 

 

Before you create a dimension and add a composite tolerance for a drawing, you have to specify the first 

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 you can create a second line of tolerance symbols. 

 

9.5.2. !ŘŘƛƴƎ ƎŜƻƳŜǘǊƛŎ ǘƻƭŜǊŀƴŎŜǎ 

Geometric tolerances indicate the 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 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ ¢ƻƭŜǊŀƴŎŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ DŜƻƳŜǘǊƛŎ ¢ƻƭŜǊŀƴŎŜ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ ŦƛǊǎǘ ǎǉǳŀǊŜ ǳƴŘŜǊ {ȅƳ ŀƴŘ ǎŜƭŜŎǘ 

ŀ ǎȅƳōƻƭ ǘƻ ƛƴǎŜǊǘΦ  

3. ¦ƴŘŜǊ ¢ƻƭŜǊŀƴŎŜ мΣ ŎƭƛŎƪ ǘƘŜ ŦƛǊǎǘ ōƭŀŎƪ ōƻȄ ǘƻ ƛƴǎŜǊǘ ŀ ŘƛŀƳŜǘŜǊ ǎȅƳōƻƭΦ  

4. Lƴ ǘƘŜ ¢ŜȄǘ ōƻȄΣ ǘȅǇŜ ǘƘŜ ŦƛǊǎǘ ǘƻƭŜǊŀƴŎŜ ǾŀƭǳŜΦ 

5. ¢ƻ ŀŘŘ ŀ ƳŀǘŜǊƛŀƭ ŎƻƴŘƛǘƛƻƴ όƻǇǘƛƻƴŀƭύΣ ŎƭƛŎƪ ǘƘŜ ǎŜŎƻƴŘ ōƭŀŎƪ ōƻȄ ŀƴŘ ŎƭƛŎƪ ŀ ǎȅƳōƻƭ 

ƛƴ ǘƘŜ aŀǘŜǊƛŀƭ /ƻƴŘƛǘƛƻƴǎ ŘƛŀƭƻƎ ōƻȄ ǘƻ ƛƴǎŜǊǘ ƛǘΦ  

6. ¦ƴŘŜǊ ¢ƻƭŜǊŀƴŎŜ нΣ ǊŜǇŜŀǘ ǎǘŜǇǎ о ǘƘǊƻǳƎƘ р ǘƻ ŀŘŘ ŀ ǎŜŎƻƴŘ ǘƻƭŜǊŀƴŎŜ ǾŀƭǳŜΣ ƛŦ 

ŀǇǇǊƻǇǊƛŀǘŜΦ 

7. ¦ƴŘŜǊ 5ŀǘǳƳ мΣ 5ŀǘǳƳ н ŀƴŘ 5ŀǘǳƳ оΣ ŜƴǘŜǊ ǘƘŜ ŘŀǘǳƳ ǊŜŦŜǊŜƴŎŜ ƭŜǘǘŜǊΦ  

8. /ƭƛŎƪ ǘƘŜ ōƭŀŎƪ ōƻȄ ǘƻ ƛƴǎŜǊǘ ŀ ƳŀǘŜǊƛŀƭ ŎƻƴŘƛǘƛƻƴ ǎȅƳōƻƭ ŦƻǊ ŜŀŎƘ ŘŀǘǳƳ ǊŜŦŜǊŜƴŎŜΦ  

9. Lƴ ǘƘŜ IŜƛƎƘǘ ōƻȄΣ ǘȅǇŜ ŀ ǇǊƻƧŜŎǘŜŘ ǘƻƭŜǊŀƴŎŜ ȊƻƴŜ ƘŜƛƎƘǘ ǾŀƭǳŜΣ ƛŦ ŀǇǇǊƻǇǊƛŀǘŜΦ 

10. ¢ƻ ƛƴǎŜǊǘ ŀ ǇǊƻƧŜŎǘŜŘ ǘƻƭŜǊŀƴŎŜ ȊƻƴŜ ǎȅƳōƻƭΣ ŎƭƛŎƪ ǘƘŜ tǊƻƧŜŎǘŜŘ ¢ƻƭŜǊŀƴŎŜ ½ƻƴŜ ōƻȄΣ 

ƛŦ ŀǇǇǊƻǇǊƛŀǘŜΦ 

11. Lƴ ǘƘŜ 5ŀǘǳƳ LŘŜƴǘƛŦƛŜǊ ōƻȄΣ ŀŘŘ ŀ ŘŀǘǳƳ ǾŀƭǳŜΦ  

12. /ƭƛŎƪ hYΦ 

13. Lƴ ǘƘŜ ŘǊŀǿƛƴƎΣ ǎǇŜŎƛŦȅ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ŦŜŀǘǳǊŜ ŦǊŀƳŜΦ 
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9.5.3. /ƻƴǘǊƻƭƭƛƴƎ ŘƛƳŜƴǎƛƻƴ ǘƻƭŜǊŀƴŎŜ 

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 

appearance of tolerance and limits dimensions based on the current dimension style settings. 

 

¢ƻƭŜǊŀƴŎŜ ŘƛƳŜƴǎƛƻƴΦ        [ƛƳƛǘǎ ŘƛƳŜƴǎƛƻƴΦ 

To create a tolerance dimension 

1. /ƘƻƻǎŜ 5ƛƳŜƴǎƛƻƴ Ҕ {ǘȅƭŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ 5ƛƳŜƴǎƛƻƴ {ǘȅƭŜ aŀƴŀƎŜǊ ŘƛŀƭƻƎ ōƻȄΣ ǎŜƭŜŎǘ ǘƘŜ ǎǘȅƭŜ ȅƻǳ ǿƛǎƘ ǘƻ ŎƘŀƴƎŜ ŀƴŘ 

ŎƘƻƻǎŜ aƻŘƛŦȅΦ 

3. /ƭƛŎƪ ǘƘŜ ¢ƻƭŜǊŀƴŎŜǎ ǘŀōΦ 

4. aŀƪŜ ȅƻǳǊ ǎŜƭŜŎǘƛƻƴǎΦ 

5. /ƭƛŎƪ hYΦ 

6. /ƘƻƻǎŜ /ƭƻǎŜ ǘƻ ŜȄƛǘΦ 

7. 5ƛƳŜƴǎƛƻƴ ǘƻƻƭōŀǊ 

9.6. ¢ŀōƭŜ 

The table is a cell collection composed of rows and columns. Tables can be created from table style. 

Meanwhile, you also can create table object according to the data in Microsoft Excel spreadsheet. 

 

The existing table can also be edited. Editorial content includes: To edit the text in a table cell, insert row 

(column), delete row (column), merged cells, modified cell borders, and so on. 

 

You can control the appearance of the new table by modifying the table style. Table style includes table 

direction, background, text style and any other table characters.  

9.6.1. ¢ŀōƭŜ ¢ƻƻƭōŀǊ 

When you work in the Classic interface, the Table toolbar displays after you select a table object (if you 

work in the Ribbon interface, then the Table Cell contextual tab displays). Functions of the buttons on 



ZWCAD User Guide 

 

 

294 

 
 

the Table toolbar are described in the table below: 

Icon Name Function Description 

 

Insert Row above Insert a row above the specified row or cell. 

 

Insert Row below Insert a row below the specified row or cell. 

 

Delete Row(s) Delete the current selected row. 

 

Insert Column to 

Left 

Insert a column into the left side of the specified column or 

cell. 

 

Insert Column to 

Right 

Insert a column into the right side of the specified column or 

cell 

 

Delete Column(s) Delete the current selected column. 

 

Merge Cells 

Merge the specified multi-cell into one large cell. There are 

three kinds of merging cells. 

All: Merge the specified multi-cell into 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. 

 

Unmerge Cells Separate the previously merged table cells. 

 

Cell Borders 
Set border options for the selected table cell in "Cell Border 

Properties" dialog box.  

 

MIDDLE 

CENTER 
Specify alignment of the cell contents. 

 

Match Cell Apply all properties of the selected cell to other cells. 
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9.6.2. 9Řƛǘ ŀƴŘ aƻŘƛŦȅ ¢ŀōƭŜ 

9Řƛǘ ŎƻƭǳƳƴ ϧ Ǌƻǿ  

Operating Steps: 

1. {ŜƭŜŎǘ ƻƴŜ ŎŜƭƭ ƛƴ ǘƘŜ ǘŀōƭŜΦ 

2. /ƭƛŎƪ ϦLƴǎŜǊǘ wƻǿ ŀōƻǾŜϦ ōǳǘǘƻƴ ƻƴ ǘƘŜ ¢ŀōƭŜ ǘƻƻƭōŀǊ ǘƻ ƛƴǎŜǊǘ ŀ Ǌƻǿ ŀōƻǾŜ ǘƘŜ 

ǎŜƭŜŎǘŜŘ ŎŜƭƭΦ ¸ƻǳ Ŏŀƴ ŀƭǎƻ ŎƭƛŎƪ ϦLƴǎŜǊǘ wƻǿ ōŜƭƻǿϦ ōǳǘǘƻƴ ǘƻ ƛƴǎŜǊǘ ŀ Ǌƻǿ ōŜƭƻǿ 

ǘƘŜ ŎŜƭƭΣ ŎƭƛŎƪ ϦLƴǎŜǊǘ /ƻƭǳƳƴ ǘƻ [ŜŦǘϦ ōǳǘǘƻƴ ǘƻ ƛƴǎŜǊǘ ŀ ŎƻƭǳƳƴ ƻƴ ǘƘŜ ƭŜŦǘ ǎƛŘŜΣ ŀƴŘ 

ŎƭƛŎƪ ϦLƴǎŜǊǘ /ƻƭǳƳƴ ǘƻ wƛƎƘǘϦ ōǳǘǘƻƴ ǘƻ ƛƴǎŜǊǘ ŀ ŎƻƭǳƳƴ ǘƻ ǘƘŜ ǊƛƎƘǘ ǎƛŘŜΦ  

 

aŜǊƎŜ ŀƴŘ ǳƴƳŜǊƎŜ ŎŜƭƭǎ 

Operating Steps: 

1. {ŜƭŜŎǘ ƻƴŜ ŎŜƭƭ ƛƴ ǘƘŜ ǘŀōƭŜΦ 

2. IƻƭŘ Řƻǿƴ ǘƘŜ {ILC¢ ƪŜȅΣ ŀƴŘ ǎŜƭŜŎǘ ŀƴƻǘƘŜǊ ŎŜƭƭ ǘƻ ōŜ ƳŜǊƎŜŘΦ 

3. /ƭƛŎƪ ϦaŜǊƎŜ /ŜƭƭǎϦ ōǳǘǘƻƴ ƻƴ ǘƘŜ ¢ŀōƭŜ ǘƻƻƭōŀǊΣ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ǿŀȅ ȅƻǳ ǿŀƴǘ ǘƻ 

ƳŜǊƎŜ ǘƘŜ ŎŜƭƭǎΦ ¸ƻǳ Ŏŀƴ ǳǎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘƘǊŜŜ ƳŜǘƘƻŘǎ ŦƻǊ ƳŜǊƎƛƴƎΥ !ƭƭΣ .ȅ wƻǿ 

ŀƴŘ .ȅ /ƻƭǳƳƴΦ 5ƛŦŦŜǊŜƴǘ ƳŜǊƎŜŘ ŎŜƭƭǎ ǿƛƭƭ ōŜ ƎŜƴŜǊŀǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ŘƛŦŦŜǊŜƴǘ 

ƳŜǊƎƛƴƎ ǿŀȅǎΦ  
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/ƘŀƴƎŜ ǘƘŜ ŀǇǇŜŀǊŀƴŎŜ ƻŦ ŎŜƭƭ ōƻǊŘŜǊǎ 

Operating Steps: 

1. {ŜƭŜŎǘ ƻƴŜ ŎŜƭƭ ƛƴ ǘƘŜ ǘŀōƭŜΦ 

2. /ƭƛŎƪ Ϧ/Ŝƭƭ .ƻǊŘŜǊǎϦ ōǳǘǘƻƴ ƻƴ ǘƘŜ ¢ŀōƭŜ ǘƻƻƭōŀǊ ǘƻ ƻǇŜƴ ǘƘŜ Ϧ/Ŝƭƭ .ƻǊŘŜǊ 

tǊƻǇŜǊǘƛŜǎϦ ŘƛŀƭƻƎ ōƻȄΦ 

3. Lƴ ǘƘƛǎ ŘƛŀƭƻƎ ōƻȄΣ ǎŜǘ ǘƘŜ ƭƛƴŜǿŜƛƎƘǘ ŀƴŘ ŎƻƭƻǊ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ŎŜƭƭ ōƻǊŘŜǊǎΦ 

4. /ƭƛŎƪ hY ǘƻ ŦƛƴƛǎƘ ǎŜǘǘƛƴƎΦ 

 

9Řƛǘ Řŀǘŀ ŦƻǊƳŀǘ ŀƴŘ ŀƭƛƎƴƳŜƴǘ 

Operating Steps: 

1. {ŜƭŜŎǘ ƻƴŜ ŎŜƭƭ ƛƴ ǘƘŜ ǘŀōƭŜΦ 

2. /ƭƛŎƪ Ϧ!ƭƛƎƴƳŜƴǘϦ ōǳǘǘƻƴ ƻƴ ǘƘŜ ¢ŀōƭŜ ǘƻƻƭōŀǊ ǘƻ ǎŜƭŜŎǘ ŀƭƛƎƴƳŜƴǘΦ !ƭƛƎƴƳŜƴǘ 

ƛƴŎƭǳŘŜǎ ¢ƻǇ [ŜŦǘΣ ¢ƻǇ /ŜƴǘŜǊΣ ¢ƻǇ wƛƎƘǘΣ aƛŘŘƭŜ [ŜŦǘΣ aƛŘŘƭŜ /ŜƴǘŜǊΣ aƛŘŘƭŜ wƛƎƘǘΣ 

.ƻǘǘƻƳ [ŜŦǘΣ .ƻǘǘƻƳ /ŜƴǘŜǊ ŀƴŘ .ƻǘǘƻƳ wƛƎƘǘΦ 
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aŀǘŎƘ ŎŜƭƭ ŦƻǊƳŀǘ 

Operating Steps: 

1. /ƭƛŎƪ ϦaŀǘŎƘ /ŜƭƭϦ ōǳǘǘƻƴ ƻƴ ǘƘŜ ¢ŀōƭŜ ǘƻƻƭōŀǊΣ ŀƴŘ ǘƘŜƴ ǳǎŜ ǘƘŜ ŦƻǊƳŀǘ ƻŦ ŀ 

ǎŜƭŜŎǘŜŘ ŎŜƭƭ όǎƻǳǊŎŜ ŎŜƭƭύ ǘƻ ǊŜǇƭŀŎŜ ǘƘŀǘ ƻŦ ŀƴȅ ƻǘƘŜǊ ŎŜƭƭ όŘŜǎǘƛƴŀǘƛƻƴ ŎŜƭƭύΦ 

2. ¢ƘŜ ƳƻǳǎŜ ǇƻƛƴǘŜǊ ōŜŎƻƳŜǎ ŀ ōǊǳǎƘΦ ¢ƘŜƴ ȅƻǳ Ŏŀƴ ƳŀǘŎƘ ǘƘŜ ŘŜǎǘƛƴŀǘƛƻƴ ŎŜƭƭǎ ōȅ 

ŎƭƛŎƪƛƴƎ ǘƘŜƳΦ 
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10. .ƭƻŎƪǎΣ !ǘǘǊƛōǳǘŜ ŀƴŘ ·ǊŜŦǎ 

10.1. /ǊŜŀǘŜΣ LƴǎŜǊǘ ŀƴŘ 9Řƛǘ .ƭƻŎƪǎ 

Usually, blocks are several objects combined into one that you can insert into a drawing and manipulate 

as a single object. A block can consist of visible objects such as lines, arcs, and circles, as well as visible 

or invisible data called attributes. Blocks are stored as part of the drawing file. 

 

Blocks can help you better organize your work, quickly create and revise drawings, and reduce drawing 

file size. After you 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, it is placed on the current layer and assumes the color and linetype of that 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 

block itself has the color and linetype BYLAYER, those objects adopt the color and linetype of the layer 

onto which they are inserted. If the 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 a new block that you are creating. 

Nesting is useful when you want to combine and include small components, such as nuts and bolts, into 

a larger assembly and you need to insert multiple instances of that assembly into an even larger drawing. 

10.1.1. /ǊŜŀǘŜ .ƭƻŎƪǎ 

ZWCAD provides various methods to create blocks, and insert the block into a drawing more times as 

you need. With this method, you can create blocks as soon as possible. You can use several methods to 

create blocks: 

¶ Combine objects to create a block definition in your current drawing. 

¶ Create a drawing file and later insert 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 of the objects that are contained in the 

block although it is always displayed on the current layer. Whether to retain their original properties or 

inherit their properties such as color, linetype, or lineweight settings from the current layer for objects is 
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controllable. To remove unused block definitions from a drawing, use PURGE command. 

 

When defining blocks, you should define the block name, objects to be contained in the block, the 

coordinate values of the base point 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 base point at the intersection 

of the two diagonal lines. 

 

The illustration shows a typical sequence for creating a block definition. 

 

To create a block for use within a current drawing 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ .ƭƻŎƪ Ҕ aŀƪŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ .ƭƻŎƪ 5ŜŦƛƴƛǘƛƻƴ ŘƛŀƭƻƎ ōƻȄΣ ŜƴǘŜǊ ŀ ōƭƻŎƪ ƴŀƳŜ ƛƴ ǘƘŜ bŀƳŜ ōƻȄΦ 

3. /ƭƛŎƪ tƛŎƪ ōǳǘǘƻƴ ǘƻ ǎǇŜŎƛŦȅ ŀ Ǉƻƛƴǘ ŀǎ ǘƘŜ ƛƴǎŜǊǘƛƻƴ Ǉƻƛƴǘ ŦƻǊ ǘƘŜ ōƭƻŎƪ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎ 

ŀǊŜŀΦ 

4. /ƭƛŎƪ ǘƘŜ {ŜƭŜŎǘ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ŦƻǊ ǘƘŜ ōƭƻŎƪΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊ ŀŦǘŜǊ 

ǎŜƭŜŎǘƛƻƴΦ 

5. ¢ƻ ǊŜǎǘƻǊŜ ǘƘŜ ƻǊƛƎƛƴŀƭ ƻōƧŜŎǘǎ ǘƻ ǘƘŜ ŘǊŀǿƛƴƎ ǿƘƛƭŜ ǊŜǘŀƛƴƛƴƎ ǘƘŜ ƴŜǿ ōƭƻŎƪΣ ŎƭƛŎƪ 

wŜǘŀƛƴΦ 

6. /ƭƛŎƪ hYΦ 

/ǊŜŀǘŜ bŜǎǘŜŘ .ƭƻŎƪǎ 

You can define blocks and other blocks as nested blocks so as to simplify the organization of complicated 

blocks. 

 

With nested blocks, you can build a single block out of several components. But you should notice that 

blocks that reference themselves cannot be inserted.  
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10.1.2. /ǊŜŀǘŜ 5ǊŀǿƛƴƎ CƛƭŜǎ ŦƻǊ ¦ǎŜ ŀǎ .ƭƻŎƪǎ 

You can create a block as a separate drawing file that you can insert into other drawings. 

To save a block as a separate drawing file 

1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ ².[h/YΦ 

2. ¦ƴŘŜǊ {ƻǳǊŎŜ ŀǊŜŀΣ ŎƘƻƻǎŜ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

3. .ƭƻŎƪΥ ¢Ƙƛǎ ƻǇǘƛƻƴ ǎŀǾŜǎ ŜȄƛǎǘƛƴƎ ōƭƻŎƪ ƻōƧŜŎǘ ǘƻ ŀ ǎŜǇŀǊŀǘŜ ŘǊŀǿƛƴƎ ŦƛƭŜΦ ²ƘŜƴ 

ǇǊƻƳǇǘŜŘΣ ǎŜƭŜŎǘ ŀƴ ŜȄƛǎǘƛƴƎ ōƭƻŎƪ ƴŀƳŜ ŦǊƻƳ ǘƘŜ ǇǳƭƭŘƻǿƴ ƳŜƴǳ ƻŦ ǘƘƛǎ ƻǇǘƛƻƴΦ 

9ƴǘƛǊŜ ŘǊŀǿƛƴƎΥ ¢Ƙƛǎ ƻǇǘƛƻƴ ƛƳƳŜŘƛŀǘŜƭȅ ǎŀǾŜǎ ǘƘŜ ŜƴǘƛǊŜ ŘǊŀǿƛƴƎ ǘƻ ŀ ǎŜǇŀǊŀǘŜ ŘǊŀǿƛƴƎ 

ŦƛƭŜΦ 

hōƧŜŎǘǎΥ ¢Ƙƛǎ ƻǇǘƛƻƴ ǎŀǾŜǎ ǘƘƻǎŜ ƻōƧŜŎǘǎ ȅƻǳ ǎŜƭŜŎǘ ŀ ǎŜǇŀǊŀǘŜ ŘǊŀǿƛƴƎ ŦƛƭŜΦ ²ƘŜƴ 

ǇǊƻƳǇǘŜŘΣ ǎǇŜŎƛŦȅ ǘƘŜ ƛƴǎŜǊǘƛƻƴ Ǉƻƛƴǘ ŦƻǊ ǘƘŜ ōƭƻŎƪΣ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ŦƻǊ ǘƘŜ ōƭƻŎƪΦ 

4. ¦ƴŘŜǊ 5Ŝǎǘƛƴŀǘƛƻƴ ŀǊŜŀΣ ǘȅǇŜ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ŘǊŀǿƛƴƎ ŦƛƭŜ ȅƻǳ ǿŀƴǘ ǘƻ ŎǊŜŀǘŜ ŀƴŘ 

ŎƘƻƻǎŜ ǘƘŜ ǎŀǾŜŘ ǇŀǘƘΦ 

bh¢9 ²ƘŜƴ ǎŀǾƛƴƎ ǘƘŜ ŜƴǘƛǊŜ ŘǊŀǿƛƴƎ ŀǎ ŀ ǎŜǇŀǊŀǘŜ ŘǊŀǿƛƴƎ ŦƛƭŜΣ ǘƘŜ ǇǊƻƎǊŀƳ ŀǎǎƛƎƴǎ ǘƘŜ 

лΣлΣл ŎƻƻǊŘƛƴŀǘŜ ŀǎ ǘƘŜ ƛƴǎŜǊǘƛƻƴ ōŀǎŜ ǇƻƛƴǘΦ ¸ƻǳ Ŏŀƴ ŎƘŀƴƎŜ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ōȅ ƻǇŜƴƛƴƎ 

ǘƘŜ ŘǊŀǿƛƴƎ ŀƴŘ ǊŜŘŜŦƛƴƛƴƎ ǘƘŜ ōƭƻŎƪΦ 

 

/ƘŀƴƎŜ ǘƘŜ .ŀǎŜ tƻƛƴǘ ƻŦ 5ǊŀǿƛƴƎǎ ǘƻ .Ŝ ¦ǎŜŘ ŀǎ .ƭƻŎƪǎ 

When inserting a drawing file into another drawing as a block, by default, the system uses the origin 

(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 system uses the new insertion point by default. 

¦ǇŘŀǘŜ /ƘŀƴƎŜǎ ƛƴ ǘƘŜ hǊƛƎƛƴŀƭ 5ǊŀǿƛƴƎ 

Once the drawing file has been inserted into another drawing as a block, the original drawing changes as 

well. But the block having been inserted will not change. If the block happens to change along with the 

original drawing, you should attach it as an external reference but not as a block. 

¦ǎŜ tŀǇŜǊ {ǇŀŎŜ hōƧŜŎǘǎ ƛƴ .ƭƻŎƪǎ 

Objects created in paper space are not contained 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. LƴǎŜǊǘ .ƭƻŎƪǎ 

You can insert blocks and other drawings into the current drawing. When you insert a block, it is treated 

as a single object. When you insert a 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, those changes have no effect on the current drawing unless you redefine the block 

by reinserting the changed drawing. 

 

You can also insert blocks from another drawing into the current drawing. Both drawings must be open 

at the same time to do this. 

 

When you insert a block or drawing, you must specify the insertion point, scale, and rotation 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 the scale of a block reference using different X, Y, and Z values. 

 

To insert a block 

1. /ƘƻƻǎŜ LƴǎŜǊǘ Ҕ .ƭƻŎƪ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ LƴǎŜǊǘ .ƭƻŎƪ ŘƛŀƭƻƎ ōƻȄΣ ǳƴŘŜǊ LƴǎŜǊǘΣ ŎƭƛŎƪ .ƭƻŎƪ bŀƳŜΦ 

3. Lƴ ǘƘŜ .ƭƻŎƪ bŀƳŜ ōƻȄΣ ǎŜƭŜŎǘ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ōƭƻŎƪ ȅƻǳ ǿŀƴǘ ǘƻ ƛƴǎŜǊǘΦ 

4. LŦ ȅƻǳ ǿŀƴǘ ǘƻ ǳǎŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ƛƴǎŜǊǘƛƻƴ ǇƻƛƴǘΣ ǎŎŀƭŜΣ ŀƴŘ 

ǊƻǘŀǘƛƻƴΣ ǎŜƭŜŎǘ {ǇŜŎƛŦȅ hƴπ{ŎǊŜŜƴΦ hǘƘŜǊǿƛǎŜΣ ŜƴǘŜǊ ǾŀƭǳŜǎ ƛƴ ǘƘŜ LƴǎŜǊǘƛƻƴ tƻƛƴǘΣ 

{ŎŀƭŜΣ ŀƴŘ wƻǘŀǘƛƻƴ ōƻȄŜǎΦ  

5. LŦ ȅƻǳ ǿŀƴǘ ǘƘŜ ƻōƧŜŎǘǎ ƛƴ ǘƘŜ ōƭƻŎƪ ǘƻ ōŜ ƛƴǎŜǊǘŜŘ ŀǎ ƛƴŘƛǾƛŘǳŀƭ ƻōƧŜŎǘǎ ƛƴǎǘŜŀŘ ƻŦ 

ŀǎ ŀ ǎƛƴƎƭŜ ōƭƻŎƪΣ ǎŜƭŜŎǘ 9ȄǇƭƻŘŜ ōƭƻŎƪ ǳǇƻƴ ƛƴǎŜǊǘƛƻƴΦ 

6. /ƭƛŎƪ LƴǎŜǊǘΦ 

LƴǎŜǊǘ ŀ 5ǊŀǿƛƴƎ CƛƭŜ ŀǎ ŀ .ƭƻŎƪ 

You are required to specify insertion point, scaling and rotation angle while inserting the drawing file 

into the drawing. If external references are included in the block, the xrefs may not be normally 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:  

 

To insert an entire drawing into the current drawing 

1. /ƘƻƻǎŜ LƴǎŜǊǘ Ҕ .ƭƻŎƪ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ LƴǎŜǊǘ .ƭƻŎƪ ŘƛŀƭƻƎ ōƻȄΣ ǳƴŘŜǊ LƴǎŜǊǘΣ ŎƭƛŎƪ hƴ CƛƭŜΦ 

3. ¢ȅǇŜ ǘƘŜ ǇŀǘƘ ŀƴŘ ǘƘŜ ŘǊŀǿƛƴƎ ŦƛƭŜ ƴŀƳŜΣ ƻǊ ŎƭƛŎƪ .ǊƻǿǎŜ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ŦƛƭŜ ŦǊƻƳ 

ǘƘŜ LƴǎŜǊǘ .ƭƻŎƪ ŘƛŀƭƻƎ ōƻȄΦ 

4. LŦ ȅƻǳ ǿŀƴǘ ǘƻ ǳǎŜ ǘƘŜ ǇƻƛƴǘƛƴƎ ŘŜǾƛŎŜ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ƛƴǎŜǊǘƛƻƴ ǇƻƛƴǘΣ ǎŎŀƭŜΣ ŀƴŘ 

ǊƻǘŀǘƛƻƴΣ ǎŜƭŜŎǘ {ǇŜŎƛŦȅ hƴπ{ŎǊŜŜƴΦ hǘƘŜǊǿƛǎŜΣ ŜƴǘŜǊ ǾŀƭǳŜǎ ƛƴ ǘƘŜ LƴǎŜǊǘƛƻƴ tƻƛƴǘΣ 

{ŎŀƭŜΣ ŀƴŘ wƻǘŀǘƛƻƴ ōƻȄŜǎΦ  

5. LŦ ȅƻǳ ǿŀƴǘ ǘƘŜ ƻōƧŜŎǘǎ ƛƴ ǘƘŜ ōƭƻŎƪ ǘƻ ōŜ ƛƴǎŜǊǘŜŘ ŀǎ ƛƴŘƛǾƛŘǳŀƭ ƻōƧŜŎǘǎ ƛƴǎǘŜŀŘ ƻŦ 

ŀǎ ŀ ǎƛƴƎƭŜ ōƭƻŎƪΣ ǎŜƭŜŎǘ 9ȄǇƭƻŘŜ ōƭƻŎƪ ǳǇƻƴ ƛƴǎŜǊǘƛƻƴΦ 

6. /ƭƛŎƪ LƴǎŜǊǘΦ 

 

NOTE You can specify the insertion point, scale factors, and rotation angle in the Insert Block dialog 

box before inserting the block. You can also control whether the block is exploded back into its original 

component objects after insertion. If you want to explode the block immediately, select the Explode Upon 

Insertion check box. 

LƴǎŜǊǘ .ƭƻŎƪǎ ŀǘ LƴǘŜǊǾŀƭǎ 

You can insert blocks at intervals along a selected geometric object. Use MEASURE to insert a block at 

measured intervals. Use DIVIDE to insert a block at proportional (evenly spaced) intervals. 

LƴǎŜǊǘ .ƭƻŎƪǎ ǿƛǘƘ 5ŜǎƛƎƴ/ŜƴǘŜǊ 

The block definitions created in a drawing file are displayed in DesignCenter. Use Design Center to 

insert blocks from the 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 or attach one block at a time. 

10.1.4. /ƻƴǘǊƻƭ ǘƘŜ /ƻƭƻǊ ŀƴŘ [ƛƴŜǘȅǇŜ tǊƻǇŜǊǘƛŜǎ ƛƴ .ƭƻŎƪǎ 

Through controlling properties like color and linetype for objects on the block, the objects in an inserted 

block can retain their original properties, can inherit properties from the layer on which they are inserted, 

or can inherit the properties set as current in the drawing. When you insert 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 block reference 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 for each 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. For this choice, before you create objects to be included in the block definition, set the current layer 

to 0, and set the current color, linetype, and lineweight to BYLAYER. 

 

Objects inherit color, linetype, and lineweight properties that have been definitely set, that is, the 

properties you have set to override the color, linetype, or lineweight assigned to the current layer. If you 

do not definitely specify layer properties for the objects, then use properties of the current layer. For this 

choice, before you create objects to be included in the block definition, set the current color or linetype 

to BYBLOCK.  

10.1.5. aƻŘƛŦȅ ŀ .ƭƻŎƪ 5ŜŦƛƴƛǘƛƻƴ 

You can redefine all instances of a block within the current drawing. To redefine a block that was created 

in the current drawing, you create a new block using the same name. You can update all the blocks in the 

current drawing by redefining the block. If the block was inserted from a 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. 

aƻŘƛŦȅ ǘƘŜ ōƭƻŎƪ ŘŜŦƛƴƛǘƛƻƴ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ŘǊŀǿƛƴƎΦ 

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 new name to replace the existing block definition, and all the references to that block 

in the drawing are immediately updated to reflect the new definition. 

 

To save time, you can insert and explode an instance of the original block and then use the resulting 

objects while creating the new block definition. 
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To redefine a block in the current drawing 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ .ƭƻŎƪ Ҕ aŀƪŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ .ƭƻŎƪ 5ŜŦƛƴƛǘƛƻƴ ŘƛŀƭƻƎ ōƻȄΣ ǘȅǇŜ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ōƭƻŎƪ ȅƻǳ ǿŀƴǘ ǘƻ ǊŜŘŜŦƛƴŜ 

ƛƴ ǘƘŜ bŀƳŜ ōƻȄΦ 

3. /ƭƛŎƪ tƛŎƪ ōǳǘǘƻƴ ǘƻ ǎǇŜŎƛŦȅ ŀ Ǉƻƛƴǘ ŀǎ ǘƘŜ ƛƴǎŜǊǘƛƻƴ Ǉƻƛƴǘ ŦƻǊ ǘƘŜ ōƭƻŎƪ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎ 

ŀǊŜŀΦ 

4. /ƭƛŎƪ ǘƘŜ {ŜƭŜŎǘ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ƻōƧŜŎǘǎ ŦƻǊ ǘƘŜ ōƭƻŎƪΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊ ŀŦǘŜǊ 

ǎŜƭŜŎǘƛƻƴΦ 

5. /ƭƛŎƪ hYΦ 

6. /ƭƛŎƪ ¸Ŝǎ ƛƴ ǘƘŜ ǇǊƻƳǇǘ ōƻȄ ǘƘŀǘ ŘƛǎǇƭŀȅǎ ǘƻ ǊŜŘŜŦƛƴŜ ǘƘŜ ōƭƻŎƪ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ŘǊŀǿƛƴƎΦ 

7. ¢ƘŜ ōƭƻŎƪ ƛǎ ƛƳƳŜŘƛŀǘŜƭȅ ǊŜŘŜŦƛƴŜŘΣ ŀƴŘ ŀƭƭ ƛƴǎǘŀƴŎŜǎ ƻŦ ǘƘŜ ōƭƻŎƪ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎ 

ŀǊŜ ǳǇŘŀǘŜŘΦ 

 

TIP To restore the original objects to the drawing while retaining the new block, click Retain. 

¦ǇŘŀǘŜ ŀ .ƭƻŎƪ 5ŜŦƛƴƛǘƛƻƴ ¢Ƙŀǘ hǊƛƎƛƴŀǘŜŘ ŦǊƻƳ ŀ 5ǊŀǿƛƴƎ CƛƭŜ 

To modify the original drawing directly before inserted into the drawing, blocks inserted into current 

drawing are not updated automatically unless the block definition from the drawing file is updated using 

INSERT command. 

wŜƳƻǾŜ .ƭƻŎƪ 5ŜŦƛƴƛǘƛƻƴǎ 

Too many block definitions in a drawing file may affect the drawing size. To reduce the size of a drawing, 

you can remove unused block definitions. Erasing a block reference from a drawing may delete the block 

reference but retain the block definitions in the block definition table. Using PURGE command can help 

removing unused block references from your drawing in order to reduce the drawing size. 

You should erase all references from a block before you can purge the block definition. 

5ƛǎŀǎǎŜƳōƭŜ ŀ .ƭƻŎƪ wŜŦŜǊŜƴŎŜ ό9ȄǇƭƻŘŜύ 

To modify one or more objects within a block separately, you can use Explode tool from Modify toolbar, 

and restore this block after you have modified these objects using one of the following methods: 

¶ Create a new block definition 

¶ Redefine the existing block definition 

¶ 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 object inserted into the drawingg separately. 

To explode a block 
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1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ 9ȄǇƭƻŘŜ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ōƭƻŎƪ ȅƻǳ ǿŀƴǘ ǘƻ ŜȄǇƭƻŘŜΦ 

3. tǊŜǎǎ 9ƴǘŜǊΦ 

10.1.6. 9Řƛǘ .ƭƻŎƪǎ 

The Block Editor contains an independent area in which you can create and edit block definition as you 

would in the drawing area. Click ñBEDITò to enter the block edit modes. 

    

   With Block Editor, you can: 

· Update (Redefine) block definition (not support dynamic block yet) in Block Editor 

· Save as Block or write block as a drawing file 

· Define attributes to an edited block 

· Edit non uniformly scale block 

 

When you define a block by opening it in Block Editor or select an existing block to open in Block 

Editor, the contextual tab or toolbar will be displayed as follows, and the drawing area will turn to grey 

color. In Block Editor, you can define the objects for a block definition, and save as new block or as a 

drawing file. 

 

 

10.2. 5ŜŦƛƴŜ ŀƴŘ ¦ǎŜ .ƭƻŎƪ !ǘǘǊƛōǳǘŜǎ 

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 the drawing along with the block, and you are prompted to supply any variable values. 

 

After you insert blocks containing attributes, you can extract the attribute information to a separate file 

and then use that 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 of times 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. 5ŜŦƛƴŜ !ǘǘǊƛōǳǘŜǎ 

You add an attribute to a drawing by first defining it and then saving it as part of a block definition. To 

define an attribute, you specify the characteristics of the attribute, including its tag, prompt, and default 

text; insert coordinates and text formatting, and attribute flags (hidden, fixed, validate, defined, lock 

position and multiple lines). 

To define an attribute 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ .ƭƻŎƪ Ҕ 5ŜŦƛƴŜ !ǘǘǊƛōǳǘŜǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. Lƴ ǘƘŜ 5ŜŦƛƴŜ !ǘǘǊƛōǳǘŜ ŘƛŀƭƻƎ ōƻȄΣ ǘȅǇŜ ǘƘŜ ǘŀƎΣ ǇǊƻƳǇǘΣ ŀƴŘ ŘŜŦŀǳƭǘ ǘŜȄǘΦ 

3. ¦ƴŘŜǊ LƴǎŜǊǘ /ƻƻǊŘƛƴŀǘŜǎΣ ǎǇŜŎƛŦȅ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ŀǘǘǊƛōǳǘŜΣ ƻǊ ŎƭƛŎƪ {ŜƭŜŎǘ ǘƻ 

ǎŜƭŜŎǘ ŀ Ǉƻƛƴǘ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΦ 

4. ¦ƴŘŜǊ !ǘǘǊƛōǳǘŜ CƭŀƎǎΣ ǎŜƭŜŎǘ ǘƘŜ ƻǇǘƛƻƴŀƭ ŀǘǘǊƛōǳǘŜ ƳƻŘŜǎΦ 

5. ¦ƴŘŜǊ ¢ŜȄǘΣ ǎǇŜŎƛŦȅ ǘƘŜ ǘŜȄǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ 

6. ¢ƻ ŀŘŘ ǘƘŜ ŀǘǘǊƛōǳǘŜ ǘƻ ǘƘŜ ŘǊŀǿƛƴƎΣ Řƻ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

7. /ƭƛŎƪ 5ŜŦƛƴŜ ǘƻ ŀŘŘ ǘƘŜ ŀǘǘǊƛōǳǘŜ ŀƴŘ ƪŜŜǇ ǘƘŜ ŘƛŀƭƻƎ ōƻȄ ŀŎǘƛǾŜ ǎƻ ȅƻǳ Ŏŀƴ ŘŜŦƛƴŜ 

ŀƴƻǘƘŜǊ ŀǘǘǊƛōǳǘŜΦ 

8. /ƭƛŎƪ 5ŜŦƛƴŜ ŀƴŘ 9Ȅƛǘ ǘƻ ŀŘŘ ǘƘŜ ŀǘǘǊƛōǳǘŜ ŀƴŘ ŜƴŘ ǘƘŜ ŎƻƳƳŀƴŘΦ 

10.2.2. aƻŘƛŦȅ !ǘǘǊƛōǳǘŜǎ 

You can edit an attribute definition before you associate it with a block and before it is saved as part of 

a block definition. 

To edit an attribute definition 

1. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 5595L¢Φ 

2. {ŜƭŜŎǘ ǘƘŜ ŀǘǘǊƛōǳǘŜ ŘŜŦƛƴƛǘƛƻƴ ǘŜȄǘ ǘƻ ŜŘƛǘΦ 

3. aƻŘƛŦȅ ǘƘŜ ŀǘǘǊƛōǳǘŜ ǘŀƎΣ ǇǊƻƳǇǘ ŀƴŘ ŘŜŦŀǳƭǘ ǘŜȄǘ ƛƴ ǘƘŜ 9Řƛǘ !ǘǘǊƛōǳǘŜ 5ŜŦƛƴƛǘƛƻƴ 

ǘƘŀǘ ŘƛǎǇƭŀȅǎΦ 

4. /ƭƛŎƪ hYΦ 
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10.2.3. 5ŜŦƛƴŜ .ƭƻŎƪ !ǘǘǊƛōǳǘŜǎ 

Attributes can be attached to a block. When selecting objects to be included in the block, you can select 

all the attributes and then choose the block to be attached. 

 

The order you select attributes determines the prompts displaying when inserting blocks. If you select 

attributes by crossing selection or window selection, the prompts for attributes are displayed by the order 

of creating attributes.  

10.2.4. aƻŘƛŦȅ .ƭƻŎƪ !ǘǘǊƛōǳǘŜǎ 

You can use the Block Attribute Manager to modify attributes in block definitions. For example, you can 

modify the following items:  

¶ Attributes of blocks can be displayed after modification 

¶ Text properties that define how attribute text is displayed in the drawing 

¶ Properties that define the layer that the attribute is on and the attribute line's color, weight, and 

type 

¶ By default, attribute changes you make are applied to all existing block references in the current 

drawing. If constant attributes or nested attribute blocks are affected by your changes, use 

REGEN to update the display of those blocks in the drawing area. 

wŜŘŜŦƛƴŜ .ƭƻŎƪ !ǘǘǊƛōǳǘŜǎ 

When you modify the block definitions, the system prompts to select objects that are included in the 

block definition, you can attach the attributes to the block by adding the desired attribute to 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, even if no 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. hƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΣ ǘȅǇŜ 55!¢¢9Φ 

2. {ŜƭŜŎǘ ǘƘŜ ōƭƻŎƪ ǘƻ ŜŘƛǘΦ ¢ƘŜ 9Řƛǘ !ǘǘǊƛōǳǘŜǎ ŘƛŀƭƻƎ ōƻȄ ŘƛǎǇƭŀȅǎ ŀƭƭ ǘƘŜ ŀǘǘǊƛōǳǘŜǎ 

ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ōƭƻŎƪ ȅƻǳ ǎŜƭŜŎǘΦ 

3. 9Řƛǘ ǘƘŜ ŀǘǘǊƛōǳǘŜ ǾŀƭǳŜǎ ŀǎ ƴŜŎŜǎǎŀǊȅΦ 

4. /ƭƛŎƪ hYΦ 
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10.2.5. 9ȄǘǊŀŎǘ .ƭƻŎƪ !ǘǘǊƛōǳǘŜ 5ŀǘŀ 

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 of the blocks. You can get guide information from the wizard until you accomplish 

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. 

9ȄǇƻǊǘ ǘƻ ŜȄǘŜǊƛƻǊ ŦƛƭŜǎ 

When you want to save the extracted information to external files, you can save the external file as CSV, 

TXT, XLS and MDB format. 

10.3. wŜŦŜǊŜƴŎŜ hǘƘŜǊ 5ǊŀǿƛƴƎ CƛƭŜǎ ό·ǊŜŦǎύ 

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, external 

references attach a pointer to the external file. The objects in the external reference appear in the current 

drawing, but the entities themselves are not added to the drawing. Thus, attaching an external reference 

does not significantly increase the size of the current drawing 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 not reflected in the drawing in which you inserted it. When you attach an external 

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 you open the drawing containing the external 

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 for assembling master drawings from component drawings. Use external 

references to coordinate your work with others in a group. External references help reduce the drawing 

file size and ensure that you are always working with the most recent version of a drawing. 

 

10.3.1. !ǘǘŀŎƘ 9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜǎ 

When a drawing is attached to current drawing an external reference, it will be linked to the drawing, 

any changes to the 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 

should distinguish the external references and blocks. 

 

A xref can be attached to various drawing simultaneously. In the same way, you can attach multiple xrefs 

to the same drawing using the full path or relative path that are 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, position and rotation angle. 

 

When you attach an external reference, its layers, linetypes, text styles, and other elements are not added 

to the current drawing. Rather, these elements are also linked from the referenced file. 

 

There are two ways you can attach an external reference: 

¶ An attachment is 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 

nested references contained in the file also appear in the current drawing. 

¶ An overlay is 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 not need to include that geometry in drawings that will be used by others (nested external 

references). 

To attach an external reference 

1. /ƘƻƻǎŜ LƴǎŜǊǘ Ҕ ·ǊŜŦ aŀƴŀƎŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ !ǘǘŀŎƘΦ 

3. Lƴ ǘƘŜ {ŜƭŜŎǘ wŜŦŜǊŜƴŎŜ CƛƭŜ ŘƛŀƭƻƎ ōƻȄΣ ǎǇŜŎƛŦȅ ǘƘŜ ŘǊŀǿƛƴƎ ŦƛƭŜ ǘƻ ŀǘǘŀŎƘ ŀƴŘ ǘƘŜƴ 

ŎƭƛŎƪ hǇŜƴΦ 

4. Lƴ ǘƘŜ 9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜ ŘƛŀƭƻƎ ōƻȄΣ ǳƴŘŜǊ wŜŦŜǊŜƴŎŜ ¢ȅǇŜΣ ŎƘƻƻǎŜ Ƙƻǿ ȅƻǳ ǿŀƴǘ 

ǘƻ ƛƴǎŜǊǘ ǘƘŜ ŘǊŀǿƛƴƎΥ 

!ǘǘŀŎƘƳŜƴǘ ς LƴǎŜǊǘǎ ŀ ŎƻǇȅ ƻŦ ǘƘŜ ŘǊŀǿƛƴƎ ŀƴŘ ƛƴŎƭǳŘŜǎ ŀƴȅ ƻǘƘŜǊ ŘǊŀǿƛƴƎǎ ǘƘŀǘ ŀǊŜ 

ŜȄǘŜǊƴŀƭƭȅ ǊŜŦŜǊŜƴŎŜŘ ǿƛǘƘƛƴ ǘƘŜ ǊŜŦŜǊŜƴŎŜŘ ŘǊŀǿƛƴƎΦ 

hǾŜǊƭŀȅ ς [ŀȅǎ ŀ ŎƻǇȅ ƻŦ ŀ ŘǊŀǿƛƴƎ ƻǾŜǊ ȅƻǳǊ ƻǊƛƎƛƴŀƭ ŘǊŀǿƛƴƎΤ ƛǘ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ŀƴȅ 

ƴŜǎǘŜŘ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎ ŦǊƻƳ ǘƘŜ ŜȄǘŜǊƴŀƭƭȅ ǊŜŦŜǊŜƴŎŜŘ ŘǊŀǿƛƴƎΦ 

5. aŀƪŜ ŀƴȅ ŀŘŘƛǘƛƻƴŀƭ ǎŜƭŜŎǘƛƻƴǎΦ 

6. /ƭƛŎƪ hYΦ 

7. LŦ ȅƻǳ ƳŀǊƪŜŘ {ǇŜŎƛŦȅ hƴπǎŎǊŜŜƴ ŦƻǊ ŀƴȅ ƛǘŜƳǎΣ Ŧƻƭƭƻǿ ǘƘŜ ǇǊƻƳǇǘǎ ǘƻ ŀǘǘŀŎƘ ǘƘŜ 

ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜΦ 
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ȄŀǘbƻǘƛŦƛŎŀǘƛƻƴ ƻŦ !ǘǘŀŎƘŜŘ ·ǊŜŦǎ 

After inserting external references into the drawing, a xref icon displays at the lower right corner of the 

status bar on ZWCAD 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 xref icon. 

!ǘǘŀŎƘ 9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜǎ 

You can use the following methods to attach xrefs into a drawing: 

¶ Attach xrefs to the current drawing using XATTACH command. 

¶ Start Xref Manager using XREF command, and select the xref to be attached to the current 

drawing. 

¶ Select the xref drawing you want to insert into the drawing from DesignCenter, and right-click 

the drawing to select Attach Xref. 

±ƛŜǿƛƴƎ ǘƘŜ ƭƛǎǘ ƻŦ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎ 

You can view a list of the external references that are linked to the current drawing two different ways 

using the Xref Manager: 

¶ List View - Displays the external references in a list, which allows you to sort the list of 

references by name, status, size, type, date, or saved path. 

¶ 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 external references. 

To view a list of external references 

1. /ƘƻƻǎŜ LƴǎŜǊǘ Ҕ ·ǊŜŦ aŀƴŀƎŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. /ƭƛŎƪ [ƛǎǘ ±ƛŜǿ ƻǊ ¢ǊŜŜ ±ƛŜǿΦ 

±ƛǎƛōƛƭƛǘȅΣ /ƻƭƻǊΣ ŀƴŘ [ƛƴŜǘȅǇŜ 

You can control visibility, color, linetype and other properties by setting the layer on which the xref 

locates. You can also assign these changes as temporary or permanent. 
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If the system variable VISRETAIN is set to 0, layer table stores in the xref have superiority, modifications 

based on a layer made for xref of the 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. 

 

If the system variable VISRETAIN is set to 1, modifications based on a layer made of xref of the current 

drawing has superiority. Layer settings will be saved in layer table of the current drawing. And in 

accordance with current tasks. 

·ǊŜŦ /ƭƛǇǇƛƴƎ .ƻǳƴŘŀǊƛŜǎ 

You can control whether to display clipping boundary of xref through setting system variable 

XCLIPFRAME. 

10.3.2. bŜǎǘ ŀƴŘ hǾŜǊƭŀȅ 9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜǎ 

Xrefs can be nested in another xref and attached to the current drawing. 

 

Xrefs that are multiply nested can be attached to the drawing. In the process of attaching, you can select 

insertion position, scaling factor and rotation angle for xrefs. 

 

As the following illustration shows, master.dwg contains a.dwg and b.dwg. And drawing a.dwg contains 

c.dwg. Thus, In master.dwg, c.dwg is a nested xref. 

 

 

Specify the type of a xref, including attachment and overlay. Using overlay to exclude any nested xrefs 

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 to multiple drawings as xref. Users who are working with 

a.dwg need to view and use objects drawn on b.dwg without but not reference the drawing b.dwg because 

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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wŜƭŀǘƛǾŜ {ŀǾŜŘ tŀǘƘǎ ŀƴŘ bŜǎǘŜŘ ·ǊŜŦǎ 

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 or no path. 

 

If the xref to be attached is a nested xref, its relative saving path means the position relative to the host 

computer. 

10.3.3. ¦ǇŘŀǘŜ !ǘǘŀŎƘŜŘ 9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜǎ 

If the xref drawings are changed, you can update the xref to the latest version whenever you want. 

 

To update a xref, start Xref Manager using XREF command. The status of updated xrefs displayed in the 

list is "Needs reloading", and you can update 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 latest xrefs. 

hǇŜƴƛƴƎ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎ 

From the Xref Manager, you can quickly open the source drawing for any external reference. This is 

especially helpful if 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 Xref Manager displays again, simply reload the external reference. 

To open an external reference 

1. /ƘƻƻǎŜ LƴǎŜǊǘ Ҕ ·ǊŜŦ aŀƴŀƎŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ǘƻ ƻǇŜƴΦ 

3. /ƭƛŎƪ hǇŜƴΦ 
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Under the expedite network operations, users can update xrefs by reloading regardless of any changes 

happen to the original file of xrefs. But the variance path for the original file may cause the xrefs updating 

failed, you must specify the actual saving path for the xrefs. 

 

bƻǘƛŦƛŎŀǘƛƻƴ ƻŦ /ƘŀƴƎŜŘ ·ǊŜŦǎ 

After the xrefs having been attached to the drawing, the system automatically checks whether the original 

drawing file is modified in certain intervals since it loaded or reloaded the last time. The xref icon located 

at the right lower corner of the status bar appears an exclamatory mark once the xref file has been 

modified, and needs to reload. You can click this icon to open xref Manager to reload the changed xrefs. 

Xref notification behavior is controlled by the XREFNOTIFY system variable. 

 

¦ǇŘŀǘŜ ·ǊŜŦǎ ǿƛǘƘ 5ŜƳŀƴŘ [ƻŀŘƛƴƎ ¢ǳǊƴŜŘ hƴ 

If system variable XLOADCTL is set to 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 can't 

access the xref file when reloading the file with Demand Loading. 

 

If system variable XLOADCTL is set to 2, load a temporary copy of the latest version of the xref file to 

be loaded. 

wŜƭƻŀŘƛƴƎ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎ 

When you open or print 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 of the referenced drawing. You may also want to reload an external 

reference that has been unloaded temporarily. 
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To reload an external reference 

1. /ƘƻƻǎŜ LƴǎŜǊǘ Ҕ ·ǊŜŦ aŀƴŀƎŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ǘƻ ǊŜƭƻŀŘΦ 

3. /ƭƛŎƪ wŜƭƻŀŘΦ 

10.3.4. 9Řƛǘ 9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜǎ 

Edit xrefs that are attached to the drawing, such as clipping, binding or detaching as well as specifying 

the full path or relative path for xrefs. 

/ƭƛǇ 9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜǎ ŀƴŘ .ƭƻŎƪǎ 

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 of the external geometric objects. 

 

The clipping boundary is composed of coplanar lines and polyline as well. But self-intersecting polylines 

are not available for creating clipping boundary. 

 

XCLIP can be used for generating or removing clipping boundaries, generating polylines from clipping 

boundary or display the part being clipped for one or more xrefs or blocks. XCLIP only affects the single 

object of xref, retain the xref definitions unchanged. The part of xref or block inside the clipping 

boundary is still visible, while the remaining parts are invisible. The geometric drawing being referenced 

itself is unchanged, only its displaying way is edited. 

You can use XCLIP to do the following: 

¶ Create new clipping boundary 

¶ Remove existing boundary 

¶ Generate polyline objects that are concurrent with the vertex of clipping boundary. 

¶ Turn on or off xref Clipping 

 

If xclip is turned on, all the clipping boundaries will be started to display the clipped part of 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 xref having been clipped can be modified, 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 will be displayed as it was after clipping. The nested 

xref is also clipped if superior xref has been clipped. 

¢ǳǊƴƛƴƎ ŎƭƛǇǇƛƴƎ ōƻǳƴŘŀǊƛŜǎ ƻƴ ŀƴŘ ƻŦŦ 

The clipping boundaries can be controlled whether to display or not through system variable 
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XCLIPFRAME. If set this system variable to 1, the clipping boundary can be selected and plotted as a 

part of the 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 

boundary is permanent. 

To turn clipping boundaries on and off 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƭƛǇ Ҕ ·ǊŜŦ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŘŜǎƛǊŜŘ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎΦ 

3. tǊŜǎǎ 9ƴǘŜǊΦ 

4. ¢ƻ ǘǳǊƴ ƻŦŦ ŎƭƛǇǇƛƴƎ ōƻǳƴŘŀǊƛŜǎΣ ŎƘƻƻǎŜ hCCΦ ¢ƻ ǘǳǊƴ ƻƴ ŜȄƛǎǘƛƴƎ ŎƭƛǇǇƛƴƎ ōƻǳƴŘŀǊƛŜǎΣ 

ŎƘƻƻǎŜ hbΦ 

5. 9ƴǘŜǊ ŀƴ ƻǇǘƛƻƴ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

 

TIP When the XCLIPFRAME system variable is on (set to 1), you can select and print the clipping 

boundary frame. 

/ƭƛǇǇƛƴƎ .ƻǳƴŘŀǊȅ hǇǘƛƻƴǎ 

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 clipping boundary will be applied to the normal direction of its plane. 

To define a rectangular clipping boundary 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƭƛǇ Ҕ ·ǊŜŦ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ŎƭƛǇΦ LŦ ŘŜǎƛǊŜŘΣ ȅƻǳ Ŏŀƴ ŀƭǎƻ ǎŜƭŜŎǘ ōƭƻŎƪǎΦ 

3. tǊŜǎǎ 9ƴǘŜǊΦ 

4. ¢ȅǇŜ b όbŜǿ ōƻǳƴŘŀǊȅύ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ŘƛǊŜŎǘƭȅ ǘƻ ŎǊŜŀǘŜ ŀ ƴŜǿ ŎƭƛǇǇƛƴƎ ōƻǳƴŘŀǊȅΦ 

5. LŦ ǇǊƻƳǇǘŜŘΣ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŘŜƭŜǘŜ ŀƴȅ ŜȄƛǎǘƛƴƎ ōƻǳƴŘŀǊƛŜǎΦ 

6. /ƘƻƻǎŜ w όwŜŎǘŀƴƎǳƭŀǊύΦ 

7. 5ŜŦƛƴŜ ǘƘŜ ŦƛǊǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ŎƭƛǇǇƛƴƎ ǊŜŎǘŀƴƎƭŜΦ 

8. 5ŜŦƛƴŜ ǘƘŜ ƻǇǇƻǎƛǘŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ŎƭƛǇǇƛƴƎ ǊŜŎǘŀƴƎƭŜΦ 

9. ¢ƘŜ ǎŜƭŜŎǘŜŘ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎ ŀǊŜ ŎƭƛǇǇŜŘ ōȅ ǘƘŜ ǊŜŎǘŀƴƎƭŜΦ 

 

TIP You can first select all external references, right-click the selection, and then select Xref Clip from 

the shortcut menu. 

When using a polyline to define clipping boundary, the clipping boundary is in accordance with the 

polyline. If the selected clipping boundary is a polyline, it can't be self-intersected. The system takes the 

open polyline as a closed polyline if the arcs contained in the polyline have 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 

1. 5Ǌŀǿ ŀ ǇƻƭȅƭƛƴŜ ǿƘŜǊŜ ȅƻǳ ǿŀƴǘ ǘƻ ŎƭƛǇ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎΦ 

2. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƭƛǇ Ҕ ·ǊŜŦ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

3. {ŜƭŜŎǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ŎƭƛǇΦ LŦ ŘŜǎƛǊŜŘΣ ȅƻǳ Ŏŀƴ ŀƭǎƻ ǎŜƭŜŎǘ ōƭƻŎƪǎΦ 

4. tǊŜǎǎ 9ƴǘŜǊΦ 

5. ¢ȅǇŜ b όbŜǿ ōƻǳƴŘŀǊȅύ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎǊŜŀǘŜ ŀ ƴŜǿ ŎƭƛǇǇƛƴƎ ōƻǳƴŘŀǊȅΦ 

6. LŦ ǇǊƻƳǇǘŜŘΣ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŘŜƭŜǘŜ ŀƴȅ ŜȄƛǎǘƛƴƎ ōƻǳƴŘŀǊƛŜǎΦ 

7. /ƘƻƻǎŜ { ό{ŜƭŜŎǘ ǇƻƭȅƭƛƴŜύΦ 

8. {ŜƭŜŎǘ ǘƘŜ ǇƻƭȅƭƛƴŜ ǘƻ ǳǎŜ ŀǎ ŀ ŎƭƛǇǇƛƴƎ ōƻǳƴŘŀǊȅΦ 

 

In addition to the rectangular clipping boundary and the clipping boundary using a polyline, you can also 

create a clipping boundary by specifying the vertices of a polygon, but you must note that the polygon 

sections cannot be intersected themselves. 

To define a polygonal clipping boundary 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƭƛǇ Ҕ ·ǊŜŦ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ŎƭƛǇΦ LŦ ŘŜǎƛǊŜŘΣ ȅƻǳ Ŏŀƴ ŀƭǎƻ ǎŜƭŜŎǘ ōƭƻŎƪǎΦ 

3. tǊŜǎǎ 9ƴǘŜǊΦ 

4. ¢ȅǇŜ b όbŜǿ ōƻǳƴŘŀǊȅύ ƻǊ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŎǊŜŀǘŜ ŀ ƴŜǿ ŎƭƛǇǇƛƴƎ ōƻǳƴŘŀǊȅΦ 

5. LŦ ǇǊƻƳǇǘŜŘΣ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŘŜƭŜǘŜ ŀƴȅ ŜȄƛǎǘƛƴƎ ōƻǳƴŘŀǊƛŜǎΦ 

6. /ƘƻƻǎŜ t όtƻƭȅƎƻƴŀƭύΦ 

7. 5ŜŦƛƴŜ ǘƘŜ ŦƛǊǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ŎƭƛǇǇƛƴƎ ǇƻƭȅƎƻƴΦ 

8. 5ŜŦƛƴŜ ǘƘŜ ƴŜȄǘ ŎƻǊƴŜǊǎ ƻŦ ǘƘŜ ŎƭƛǇǇƛƴƎ ǇƻƭȅƎƻƴΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊ ǘƻ ŜƴŘ ǘƘŜ 

ǎŜƭŜŎǘƛƻƴΦ 

9. ¢ƘŜ ǎŜƭŜŎǘŜŘ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎ ŀǊŜ ŎƭƛǇǇŜŘ ōȅ ǘƘŜ ǇƻƭȅƎƻƴΦ 

/ƭƛǇ 5ŜǇǘƘ 

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, you are prompted to specify a front and back point or 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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5ŜƭŜǘƛƴƎ ŀ ŎƭƛǇǇƛƴƎ ōƻǳƴŘŀǊȅ 

If you no longer need a clipping boundary for an external reference, you can delete it. 

To delete a clipping boundary 

1. /ƘƻƻǎŜ aƻŘƛŦȅ Ҕ /ƭƛǇ Ҕ ·ǊŜŦ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ŎƭƛǇΦ LŦ ŘŜǎƛǊŜŘΣ ȅƻǳ Ŏŀƴ ŀƭǎƻ ǎŜƭŜŎǘ ōƭƻŎƪǎΦ 

3. tǊŜǎǎ 9ƴǘŜǊΦ 

4. /ƘƻƻǎŜ 5 ό5ŜƭŜǘŜύΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊΦ 

.ƛƴŘƛƴƎ ŀ ȄǊŜŦ ǘƻ ŀ ŘǊŀǿƛƴƎ 

External references are not part of the 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 you used when linking the external references or change the paths for the external references. 

 

To provide a copy of a drawing that contains external references, it is often easier to first bind the external 

references to the drawing. Binding the external references make them a permanent part of the 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 xref will be inserted into the drawing after converted to blocks as inserting reference 

drawings. Xref relies on named object, using the xref name removed from the names but not using the 

"Block name|Definition name" sentence. If internal named objects have the 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. 



ZWCAD User Guide 

 

 

318 

 
 

To bind an existing external reference to a drawing 

1. /ƘƻƻǎŜ LƴǎŜǊǘ Ҕ ·ǊŜŦ aŀƴŀƎŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ǘƻ ōƛƴŘΦ 

3. /ƭƛŎƪ .ƛƴŘΦ 

4. Lƴ ǘƘŜ .ƛƴŘ ·ǊŜŦǎ ŘƛŀƭƻƎ ōƻȄΣ ŎƘƻƻǎŜ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

.ƛƴŘ .ƛƴŘǎ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŀƴŘ ŎǊŜŀǘŜǎ ŀ ǳƴƛǉǳŜ ƴŀƳŜ ŦƻǊ ŜŀŎƘ ƴŀƳŜŘ ƻōƧŜŎǘΣ ǎǳŎƘ 

ŀǎ ŀ ƭŀȅŜǊ ƻǊ ōƭƻŎƪΣ ǘƘŀǘ ƛǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀ ƭŀȅŜǊ ƴŀƳŜŘ 

9ƭŜŎǘǊƛŎ ƛƴ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ǿƛƭƭ ōŜ ƴŀƳŜŘ ·ǊŜŦϷлϷ9ƭŜŎǘǊƛŎ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ŘǊŀǿƛƴƎΦ LŦ 

ǘƘŜ ŎǳǊǊŜƴǘ ŘǊŀǿƛƴƎ ŀƭǊŜŀŘȅ Ƙŀǎ ŀ ƭŀȅŜǊ ƻǊ ōƭƻŎƪ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ƴŀƳŜΣ ǘƘŜ ƴŀƳŜ ƛǎ ŎƘŀƴƎŜŘ 

ƛƴŎǊŜƳŜƴǘŀƭƭȅΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ·ǊŜŦϷмϷ9ƭŜŎǘǊƛŎΦ 

LƴǎŜǊǘ .ƛƴŘǎ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜΣ ōǳǘ ŘƻŜǎ ƴƻǘ ŎƘŀƴƎŜ ǘƘŜ ƴŀƳŜǎ ƻŦ ŀƴȅ ƴŀƳŜŘ ƻōƧŜŎǘǎ 

ƛƴ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀ ƭŀȅŜǊ ƴŀƳŜŘ 9ƭŜŎǘǊƛŎ ƛƴ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ 

ǿƛƭƭ ƘŀǾŜ ǘƘŜ ǎŀƳŜ ƴŀƳŜΣ 9ƭŜŎǘǊƛŎΣ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ŘǊŀǿƛƴƎΦ LŦ ǘƘŜ ŎǳǊǊŜƴǘ ŘǊŀǿƛƴƎ Ƙŀǎ ŀ 

ƭŀȅŜǊ ƻǊ ōƭƻŎƪ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ƴŀƳŜΣ ǘƘŜ ƴŀƳŜŘ ƻōƧŜŎǘ ƛƴ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ǘŀƪŜǎ ƻƴ 

ǘƘŜ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘƘŜ ƴŀƳŜŘ ƻōƧŜŎǘ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ŘǊŀǿƛƴƎΦ 

5. /ƭƛŎƪ hYΦ 

5ŜǘŀŎƘ 9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜǎ 

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 current drawing, but the 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 

information of the xref. 

To detach an external reference 

1. /ƘƻƻǎŜ LƴǎŜǊǘ Ҕ ·ǊŜŦ aŀƴŀƎŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ǘƻ ŘŜǘŀŎƘΦ 

3. /ƭƛŎƪ 5ŜǘŀŎƘΦ 

 

NOTE Only the external references that are attached directly to the current drawing can be detached; 

nested external references cannot be detached. 

{Ŝǘ tŀǘƘǎ ǘƻ 9ȄǘŜǊƴŀƭƭȅ wŜŦŜǊŜƴŎŜŘ 5ǊŀǿƛƴƎǎ 

You can set the saving path for the xrefs that are 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 assigned as follows: 

¶ \: Look in the root folder of the host drawing's drive 

¶ path: From the folder of the host drawing, follow the specified path 

¶ \path: From the root folder, follow the specified path 

¶ .\path: From the folder of the host drawing, follow the specified path 

¶ ..\path: From the folder of the host drawing, move up one folder level and follow the specified 

path 

¶ ..\..\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 of the xref must be changed individually so as to adapt 

to the new position of its 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: 

¶ Search for the current folder of the original drawing 

¶ Search for the Xrefs File Search Path defined in File tab in Options dialog box. 

¶ Search for the start folder assigned by shortcut of Windows applications 

 

No Path is useful when users want to move their drawings to another or an unknown folder hierarchy. 

To change the path for a single external reference 

1. /ƘƻƻǎŜ LƴǎŜǊǘ Ҕ ·ǊŜŦ aŀƴŀƎŜǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. {ŜƭŜŎǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ǿƘƻǎŜ ǇŀǘƘ ȅƻǳ ǿŀƴǘ ǘƻ ŎƘŀƴƎŜΦ 

3. Lƴ ·ǊŜŦ CƻǳƴŘ !ǘΣ Řƻ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

4. 9ƴǘŜǊ ŀ ƴŜǿ ŦƛƭŜƴŀƳŜ ƻǊ ƭƻŎŀǘƛƻƴΦ 

5. /ƭƛŎƪ Σ ǎŜƭŜŎǘ ǘƘŜ ȄǊŜŦ ǳƴŘŜǊ ŀ ƴŜǿ ǇŀǘƘ ƛƴ ǘƘŜ {ŜƭŜŎǘ bŜǿ tŀǘƘ ŘƛŀƭƻƎ ōƻȄ ǘƘŀǘ 

ŘƛǎǇƭŀȅǎΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ hǇŜƴΦ 

6. /ƘƻƻǎŜ {ŀǾŜ tŀǘƘΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ hYΦ 
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NOTE You cannot recursively reference a drawing from the same original drawing. 

10.3.5. 9Řƛǘ 9ȄǘŜǊƴŀƭ wŜŦŜǊŜƴŎŜǎ ƛƴ tƭŀŎŜ 

Edit xrefs of current drawing without opening the xref drawings. 

9Řƛǘ {ŜƭŜŎǘŜŘ hōƧŜŎǘǎ ƛƴ ·ǊŜŦǎ ŀƴŘ .ƭƻŎƪǎ 

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 or more 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 of the computer. 

¦ƴŘŜǊǎǘŀƴŘ ǘƘŜ ²ƻǊƪƛƴƎ {Ŝǘ 

Objects contained in the working set are components of selected references. ZWCAD extracts selected 

objects from the selected xrefs to edit in the current drawing, these objects having been extracted from a 

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 set may be fading displayed. 

/ƻƴǘǊƻƭ ǘƘŜ CŀŘƛƴƎ ƻŦ hōƧŜŎǘǎ 

When editing references in place, the selected 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 set displayed. 
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¦ǎŜ ǘƘŜ wŜŦŜŘƛǘ ¢ƻƻƭōŀǊ 

Buttons on the Refedit toolbar are only available when you use the edit-in-place command, which 

contains the following buttons: 

¶ Edit block or Xref 

¶ Add objects to working set 

¶ Remove objects from working set 

¶ Discard changes to reference 

¶ Save back changes to reference 

!ŘŘ ƻǊ ǊŜƳƻǾŜ ƻōƧŜŎǘǎ ŦǊƻƳ ǘƘŜ ǿƻǊƪƛƴƎ ǎŜǘ 

When editing attached references, you can add or remove references by clicking on Add objects to 

working set or Remove objects from working set. 

 

If new objects are created when editing references, the new object may be taken as one of the 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-place created 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. After modification, you can save the changes back to references. But the status of layer keeps 

unchanged regardless 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 from its original 

position from the drawing. The objects being created or removed will be added or removed from the 

working set automatically. 

{ŀǾŜ .ŀŎƪ 9ŘƛǘŜŘ ·ǊŜŦǎ ŀƴŘ .ƭƻŎƪǎ 

Changes to the references are optionally saved to the current drawing. 
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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 

saved also, if the 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 the current drawing. 

 

If you discard the changes, the working set removed as well and return the block 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 been removed can't be restored. 

 

If you have saved the changes for the 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 displayed 

through system variable BINDTYPE. If the BINDTYPE is set to 0, the xref names will be added a prefix 

$#$, if the BINDTYPE is set to 1, keep the xref names unchanged. 

 

It should be noticed that you can't edit or change the referenced drawings when editing in-place, which 

are only readable. 

9Řƛǘ ·ǊŜŦǎ ŀƴŘ .ƭƻŎƪǎ ǿƛǘƘ bŜǎǘƛƴƎΣ h[9Σ ƻǊ !ǘǘǊƛōǳǘŜǎ 

Edit-in-place set limits for those nested xrefs in the current drawing. When you editing nested xrefs, 

references together with their nested references are displayed in Reference Edit dialog box, you can also 

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 attribute 

definitions only affect the block subsequently inserted into the drawing.  

10.4. 5ȅƴŀƳƛŎ .ƭƻŎƪǎ 

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, ZWCAD supports the display of dynamic blocks, the display and editing of dynamic block 
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custom grips, and the editing and saving of dynamic blocks. 

 

The property of dynamic block is "block reference"; the dynamic block can be partially adjusted by using 

key points or via 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: 

¶ Insert a dynamic block by using unequal XYZ scale factors in the Insert dialog box via 

command INSERT; 

¶ Select a dynamic block, and then modify it by using unequal XYZ scale factors in the Properties; 

¶ Modify a dynamic block by using unequal XYZ scale factors via command BSCALE; 

¶ Refedit a dynamic block, and then save to exit. 

10.4.1. DǊƛǇ ¢ȅǇŜ ƻŦ 5ȅƴŀƳƛŎ .ƭƻŎƪǎ 

Grip icons of dynamic blocks are as follows. 

Grip Name Grip Icon 

Standard Grip 
 

Linear grip 
 

Rotate grip 
 

Flip grip 
 

Alignment grip 
 

Lookup grip 
 

 

10.4.2. 5ȅƴŀƳƛŎ .ƭƻŎƪ DǊƛǇ 9ŘƛǘƛƴƎ CǳƴŎǘƛƻƴ 

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 can select the dynamic block grip (the grip color is light blue by 
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default, it can be modified via the GRIPDYNCOLOR system variable) to edit, the grip will display 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 of each grip is 

not listed separately, the specific relationship between them is as follows̔ 

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 
 

Flip Flip 

Align 
 

Alignment None (The action is included in the parameter) 

Visibility 
 

Lookup 
None (This is a hidden action controlled by the 

visibility state) 

Lookup 
 

Lookup Lookup 

Basepoint 
 

Standard None 

 

10.4.3. ¦ǎŜ DǊƛǇ {ǘǊŜǘŎƘ CǳƴŎǘƛƻƴ ƻƴ 5ȅƴŀƳƛŎ .ƭƻŎƪǎ 

Once you have selected a dynamic block contains stretch action, click the light blue grip on the dynamic 

block to display command line prompt as follows: 

Specify point Location or [Base point/Undo/eXit]:  

Under the prompt, you can specify a new position on the drawing area where the grip is expected to be 

stretched. Move the selected grip to the new position to stretch the object. 
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Stretch dynamic block by using grip 

1. {ŜƭŜŎǘ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ Ŏƻƴǘŀƛƴǎ ǎǘǊŜǘŎƘ ŀŎǘƛƻƴΦ 

2. /ƭƛŎƪ ƻƴ ǘƘŜ ƭƛƎƘǘ ōƭǳŜ ƎǊƛǇ ƻŦ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇΦ 

3. /ƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘ ŀǇǇŜŀǊǎΣ Řƻ ŜƛǘƘŜǊ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

4. {ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ŦƻǊ ǎǘǊŜǘŎƘƛƴƎΦ 

5. {ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ǘƘŜ ƭŀǎǘ ǎǘǊŜǘŎƘΦ 

6. {ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ǎǘǊŜǘŎƘ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

7. {ǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴ ŦƻǊ ƎǊƛǇ ŘƛǊŜŎǘƭȅΦ 

8. !ŦǘŜǊ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǿƛƭƭ ōŜ ǎǘǊŜǘŎƘŜŘΦ 

 

10.4.4. ¦ǎŜ DǊƛǇ aƻǾŜ CǳƴŎǘƛƻƴ ƻƴ 5ȅƴŀƳƛŎ .ƭƻŎƪǎ 

You can move the selected dynamic block by moving its grip. The dynamic block will be moved 

according to the specified orientation and position. 

 

Once you have selected a dynamic block contains move action, click the light blue grip on the dynamic 

block to display command line prompt as follows: 

Specify point Location or [Base point/Undo/eXit]:  

Move dynamic block by using grip 

1. {ŜƭŜŎǘ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ Ŏƻƴǘŀƛƴǎ ƳƻǾŜ ŀŎǘƛƻƴΦ 

2. /ƭƛŎƪ ƻƴ ǘƘŜ ƭƛƎƘǘ ōƭǳŜ ƎǊƛǇ ƻŦ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇΦ 

3. /ƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘ ŀǇǇŜŀǊǎΣ Řƻ ŜƛǘƘŜǊ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

4. {ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ŦƻǊ ƳƻǾƛƴƎΦ 

5. {ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ƭŀǎǘ ƳƻǾƛƴƎΦ 

6. {ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ƳƻǾŜ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

7. {ǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴ ŦƻǊ ƎǊƛǇ ŘƛǊŜŎǘƭȅΦ 

8. !ŦǘŜǊ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴΣ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǿƛƭƭ ōŜ ƳƻǾŜŘ ǘƻǿŀǊŘǎ ǘƘŜ 

ƻǊƛŜƴǘŀǘƛƻƴ ŀƴŘ ŘƛǎǇƭŀŎŜƳŜƴǘ ŀƭƻƴƎ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ƭƛƴŜ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ ŀƴŘ ǘƘŜ 

ǘŀǊƎŜǘ ǇƻƛƴǘΦ 
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10.4.5. ¦ǎŜ DǊƛǇ wƻǘŀǘŜ CǳƴŎǘƛƻƴ ƻƴ 5ȅƴŀƳƛŎ .ƭƻŎƪǎ 

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 

1. {ŜƭŜŎǘ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ Ŏƻƴǘŀƛƴǎ ƳƻǾŜ ŀŎǘƛƻƴΦ 

2. /ƭƛŎƪ ƻƴ ǘƘŜ ƭƛƎƘǘ ōƭǳŜ ƎǊƛǇ ƻŦ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇΦ 

3. /ƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘ ŀǇǇŜŀǊǎΣ Řƻ ŜƛǘƘŜǊ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

4. {ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ŦƻǊ ǊƻǘŀǘƛƴƎΦ 

5. {ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ƭŀǎǘ ǊƻǘŀǘƛƻƴΦ 

6. {ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ǊƻǘŀǘŜ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

7. {ǇŜŎƛŦȅ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜ ŦƻǊ ƎǊƛǇ ŘƛǊŜŎǘƭȅΦ 

8. !ŦǘŜǊ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜΣ ǘƘŜ Ŝƴǘƛǘȅ ǿƛƭƭ ōŜ ǊƻǘŀǘŜŘ ŎŜƴǘŜǊŜŘ ōȅ ǘƘŜ 

ǎŜƭŜŎǘŜŘ ƎǊƛǇ όƻǊ ǘƘŜ ƴŜǿ ōŀǎŜ ǇƻƛƴǘύΦ 

 

10.4.6. ¦ǎŜ DǊƛǇ {ŎŀƭŜ CǳƴŎǘƛƻƴ ƻƴ 5ȅƴŀƳƛŎ .ƭƻŎƪǎ 

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 the size. 
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Once you have selected a dynamic block contains scale action, click the light blue grip on the dynamic 

block to display command line prompt as follows: 

Specify point Location or [Base point/Undo/eXit]:  

Scale dynamic block by using grip 

1. {ŜƭŜŎǘ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ Ŏƻƴǘŀƛƴǎ ƳƻǾŜ ŀŎǘƛƻƴΦ 

2. /ƭƛŎƪ ƻƴ ǘƘŜ ƭƛƎƘǘ ōƭǳŜ ƎǊƛǇ ƻŦ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇΦ 

3. /ƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘ ŀǇǇŜŀǊǎΣ Řƻ ŜƛǘƘŜǊ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

4. {ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ǊŜƭƻŎŀǘŜ ǘƘŜ ōŀǎŜ Ǉƻƛƴǘ ŦƻǊ ǎŎŀƭƛƴƎΦ 

5. {ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ǘƘŜ ƭŀǎǘ ǎŎŀƭƛƴƎΦ 

6. {ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ǎŎŀƭŜ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

7. {ǇŜŎƛŦȅ ǘƘŜ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴ ŦƻǊ ƎǊƛǇ ŘƛǊŜŎǘƭȅΦ 

8. !ŦǘŜǊ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴΣ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǿƛƭƭ ōŜ ǎŎŀƭŜŘ ǘƻǿŀǊŘǎ ǘƘŜ 

ƻǊƛŜƴǘŀǘƛƻƴ ŀƴŘ ŘƛǎǇƭŀŎŜƳŜƴǘ ŀƭƻƴƎ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ƭƛƴŜ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ όƻǊ ǘƘŜ 

ƴŜǿ ōŀǎŜ Ǉƻƛƴǘύ ŀƴŘ ǘƘŜ ǘŀǊƎŜǘ ǇƻƛƴǘΦ 

 

10.4.7. ¦ǎŜ DǊƛǇ CƭƛǇ CǳƴŎǘƛƻƴ ƻƴ 5ȅƴŀƳƛŎ .ƭƻŎƪǎ 

You can mirror the selected entity in the dynamic block about a specified reflection line by clicking its 

flip grip. 

Flip dynamic block by using grip 

1. {ŜƭŜŎǘ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ Ŏƻƴǘŀƛƴǎ ŦƭƛǇ ŀŎǘƛƻƴΦ 

2. /ƭƛŎƪ ƻƴ ǘƘŜ ƭƛƎƘǘ ōƭǳŜ ŦƭƛǇ ƎǊƛǇ ƻŦ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪǘ̆ƘŜ Ŝƴǘƛǘȅ ƛƴ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ 

ǿƛƭƭ ōŜ ŦƭƛǇǇŜŘΦ 
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10.4.8. ¦ǎŜ DǊƛǇ !ǊǊŀȅ CǳƴŎǘƛƻƴ ƻƴ 5ȅƴŀƳƛŎ .ƭƻŎƪǎ 

You can array the objects in dynamic blocks by dragging and specifying the position of the grips. 

 

Once you have selected a dynamic block contains array action, click the light blue grip on the dynamic 

block to display command line prompt as follows: 

Specify point Location or [Base point/Undo/eXit]:  

Array dynamic block objects by using grip 

1. {ŜƭŜŎǘ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ Ŏƻƴǘŀƛƴǎ ŀǊǊŀȅ ŀŎǘƛƻƴΦ 

2. /ƭƛŎƪ ƻƴ ǘƘŜ ƭƛƎƘǘ ōƭǳŜ ƎǊƛǇ ƻŦ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇΦ 

3. /ƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘ ŀǇǇŜŀǊǎΣ Řƻ ŜƛǘƘŜǊ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

4. {ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ƎǊƛǇ ŦƻǊ ŀǊǊŀȅƛƴƎΦ 

5. {ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ǘƘŜ ƭŀǎǘ ŀǊǊŀȅƛƴƎΦ 

6. {ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ŀǊǊŀȅ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

7. {ǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴ ŦƻǊ ƎǊƛǇ ŘƛǊŜŎǘƭȅΦ 

8. !ŦǘŜǊ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴΣ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǿƛƭƭ ŀǊǊŀȅ ƻōƧŜŎǘǎ ǘƻǿŀǊŘǎ 

ǘƘŜ ƻǊƛŜƴǘŀǘƛƻƴ ŀƴŘ ŘƛǎǇƭŀŎŜƳŜƴǘ ŀƭƻƴƎ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ƭƛƴŜ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƎǊƛǇ όƻǊ 

ǘƘŜ ƴŜǿ ōŀǎŜ Ǉƻƛƴǘύ ŀƴŘ ǘƘŜ ǘŀǊƎŜǘ ǇƻƛƴǘΦ 

 

10.4.9. ¦ǎŜ DǊƛǇ !ƭƛƎƴ CǳƴŎǘƛƻƴ ƻƴ 5ȅƴŀƳƛŎ .ƭƻŎƪǎ 

You can align the objects in dynamic blocks by dragging and specifying the position of alignment 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 

1. {ŜƭŜŎǘ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ Ŏƻƴǘŀƛƴǎ ŀƭƛƎƴ ŀŎǘƛƻƴΦ 

2. /ƭƛŎƪ ƻƴ ǘƘŜ ƭƛƎƘǘ ōƭǳŜ ŀƭƛƎƴƳŜƴǘ ƎǊƛǇ ƻŦ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ǎŜƭŜŎǘŜŘ 

ƎǊƛǇΦ 

3. /ƻƳƳŀƴŘ ƭƛƴŜ ǇǊƻƳǇǘ ŀǇǇŜŀǊǎΣ Řƻ ŜƛǘƘŜǊ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

4. {ǇŜŎƛŦȅ Ϧ.ό.ŀǎŜ ǇƻƛƴǘύϦ ƻǇǘƛƻƴ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ƎǊƛǇ ŦƻǊ ŀƭƛƎƴƛƴƎΦ 

5. {ǇŜŎƛŦȅ Ϧ¦ό¦ƴŘƻύϦ ƻǇǘƛƻƴ ǘƻ ŀōƻǊǘ ƭŀǎǘ ŀƭƛƎƴƛƴƎΦ 

6. {ǇŜŎƛŦȅ Ϧ·όŜ·ƛǘύϦ ƻǇǘƛƻƴ ǘƻ ŜȄƛǘ ŀƭƛƎƴ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

7. {ǇŜŎƛŦȅ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴ ŦƻǊ ƎǊƛǇ ŘƛǊŜŎǘƭȅΦ 

8. !ŦǘŜǊ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ǘŀǊƎŜǘ ƭƻŎŀǘƛƻƴΣ ǘƘŜ ƻōƧŜŎǘǎ ƛƴ ǘƘŜ ŘȅƴŀƳƛŎ ōƭƻŎƪ ǿƛƭƭ ōŜ ŀƭƛƎƴŜŘ 

ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ 

 

10.4.10. ¦ǎŜ DǊƛǇ [ƻƻƪǳǇ CǳƴŎǘƛƻƴ ƻƴ 5ȅƴŀƳƛŎ .ƭƻŎƪǎ 

You can change the dynamic block by using its lookup grips. The corresponding parameter of a lookup 

grip can be a lookup parameter or a visibility parameter. 

 

If the dynamic block contains a lookup parameter, then a list of available values will be displayed when 

you click the lookup grip. You can choose a desired value from the list to change the dynamic block. As 

shown below: 
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If the dynamic block contains a visibility parameter, then a list of all visibility states in the block reference 

will be displayed when you click the lookup grip in the drawing. You can choose a desired state from the 

list to change the display of dynamic block object. As shown below: 

 

 

10.4.11. 5ȅƴŀƳƛŎ .ƭƻŎƪ tǊƻǇŜǊǘƛŜǎ 5ƛǎǇƭŀȅ 

In addition, to use grip 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 custom properties. 
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11. IŀǘŎƘŜǎ ŀƴŘ wŀǎǘŜǊ LƳŀƎŜǎ 

11.1. IŀǘŎƘŜǎ 

11.1.1. hǾŜǊǾƛŜǿ ƻŦ IŀǘŎƘ tŀǘǘŜǊƴǎ ŀƴŘ Cƛƭƭǎ 

Fills an enclosed area or selected 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. 

¶ Hatches with solid patterns (BHATCH) 

¶ 2D solids (SOLID) 

¶ Wide polylines, traces or donuts (PLINE, TRACE 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 or use as a background. 

 

To create a hatch, you should specify hatch area first which is 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 the boundary changes. If the specified boundary is not a closed area, you can 

set maximum gap which is controlled by system variable HPGAPTOL when using the object as pattern 

boundary, any gap within this value range will be taken as a closed boundary. But this gap is only 

available for lines and arcs, they'll be joined if extended. When creating hatch patterns, you can specify 

the draw order of the patterns to decide to hatch before or after the boundaries or set it in front or at the 

back of all objects. 

!ŘŘ IŀǘŎƘ tŀǘǘŜǊƴǎ ŀƴŘ {ƻƭƛŘ Cƛƭƭǎ 

You can use BHATCH command to add hatch pattern to the drawing. When defining hatch patterns, you 

can specify the options in hatch dialog box: scale, angle, space, ISO pen width, associativity and double 

hatch. 

/ǊŜŀǘŜ !ǎǎƻŎƛŀǘƛǾŜ IŀǘŎƘŜǎ 

If you select associative hatch properties when hatching the area, the hatched pattern updates 

automatically with the boundaries. By default, the hatch pattern created by BHATCH is associative. The 

associativity of a hatch pattern can be removed whenever you want. 
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The objects that are outside the specified boundary will be 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 order to form islands. 

/ƘƻƻǎŜ ŀ IŀǘŎƘ tŀǘǘŜǊƴ 

The user can select hatch patterns to distinguish different parts of the object and represent the 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 option is set to determine the pen width of the 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 

them by restarting ZWCAD platform. 

!ǎǎƛƎƴ ŀ 5Ǌŀǿ hǊŘŜǊ ǘƻ ŀ IŀǘŎƘ 

The draw order of hatching and boundaries can be controlled so as to view and select more easily. When 

creating hatch patterns, you can specify the draw order of the patterns to decide to hatch before or after 

the boundaries or set it in front or at the back of all objects. The value will be stored in system variable 

HPDRAWORDER. 

 

Other settings of hatch pattern may not be influenced regardless of changing the draw order of hatch 

pattern. 

9Řƛǘ IŀǘŎƘ .ƻǳƴŘŀǊƛŜǎ 

Hatch boundaries are capable of copy, move and stretch as well as other objects, but for a large number 

of object combinations, the geometric drawings for editing hatches may cause unpredictable results. It's 

suggested to abort hatch if necessary and remove the hatched blocks to generate new ones. 

/ǊŜŀǘŜ /ǳǎǘƻƳ IŀǘŎƘ tŀǘǘŜǊƴǎ 

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 of the Hatch and Gradient dialog box, so as to create a customized pattern 

to hatch selected objects. 

11.1.2. 5ŜŦƛƴŜ IŀǘŎƘ .ƻǳƴŘŀǊƛŜǎ 

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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To raise the speed of hatching a small area of a complex drawing, you can define a set of objects in the 

drawing. HATCH does not analyze objects that are not included in the boundary set. 

 

Island is a concept representative of the 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. 

/ƻƴǘǊƻƭ ǘƘŜ IŀǘŎƘƛƴƎ ƛƴ LǎƭŀƴŘǎ 

You can specify methods of hatching objects in outermost boundary as normal, outer and ignore. Normal 

is the default hatch pattern, besides, you can view hatching results of different types in the Islands area 

on Hatch tab of the Hatch and Gradient dialog box. 

 

Normal 

Hatch the pattern from the 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 outer boundary of hatch 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. 

 

 

Outer 

Hatch the pattern from the outer boundary to inside. For the hatching starts from two points of each hatch 

line, the system will hatch from the outer most layer of configuration, and keep the internal blank. 

Hatching process will be stopped when encountering inner crossing points. 

 

Ignore 

Ignore internal objects, only hatches outer objects. The following example displays the results of 

hatching a complex entity with Normal, Outer, Ignore pattern individually: 
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You can also remove any islands from the hatch area. 

 

 

5ŜŦƛƴŜ IŀǘŎƘ .ƻǳƴŘŀǊƛŜǎ ƛƴ [ŀǊƎŜ 5ǊŀǿƛƴƎǎ 

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 save time hatching a small area in a complex drawing by defining a set 

of objects in the drawing to be used in determining the hatch boundary. 

 

Boundaries are also available for applying different hatch patterns to islands in the different area of the 

drawing. To avoid selecting the undesired hatch area, it's required to enlarge the drawing. Once Existing 

set in Boundary set option on Other options tab is selected, the objects used for defining boundaries will 

be highlighted. 
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/ǊŜŀǘŜ ¦ƴōƻǳƴŘŜŘ IŀǘŎƘŜǎ 

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. 

For example, to define a boundary by specifying points, only a small part of the large area of the drawing 

will be hatched, hatching the large area without boundaries, shown as follows: 

 

{ŜƭŜŎǘƛƴƎ ƻōƧŜŎǘǎ ŦƻǊ ƘŀǘŎƘƛƴƎ 

A hatch boundary can be defined by means of selecting an object, for example, a circle or rectangle. You 

can assign hatching to a single object or several objects at the same time. 

 

You can add hatching to an area enclosed by selected objects to form the hatch boundary. The hatch is 

formed within the enclosed area, not the objects themselves. Once a hatch is 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. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ IŀǘŎƘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. CǊƻƳ ǘƘŜ IŀǘŎƘ ŀƴŘ DǊŀŘƛŜƴǘ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ LǎƭŀƴŘ ŘŜǘŜŎǘƛƻƴ ƻǇǘƛƻƴΣ ŀƴŘ ǘƘŜƴ 

ŎƘƻƻǎŜ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǎƭŀƴŘǎΥ 

bƻǊƳŀƭ !ǊŜŀǎ ǎŜǇŀǊŀǘŜŘ ŦǊƻƳ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ƘŀǘŎƘŜŘ ōȅ ŀƴ ƻŘŘ ƴǳƳōŜǊ ƻŦ 

ƛƴǘŜǊǎŜŎǘƛƻƴǎ ŀǊŜ ƘŀǘŎƘŜŘΦ 

hǳǘŜǊ hƴƭȅ ǘƘŜ ƻǳǘŜǊ ƻōƧŜŎǘ ŀƴŘ ƛǘǎ ƻǳǘŜǊ ƛǎƭŀƴŘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ƘŀǘŎƘƛƴƎΦ 

LƎƴƻǊŜ ¢ƘŜ ŜƴǘƛǊŜ ƻōƧŜŎǘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ƘŀǘŎƘƛƴƎΣ ǘƘŜ ƛƴƴŜǊ ŀǊŜŀ ǿƛƭƭ ōŜ ƛƎƴƻǊŜŘΦ 
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bƻǊƳŀƭ ƛǎƭŀƴŘǎ ό!ύΣ ǿƛǘƘ ƻǳǘŜǊ ƛǎƭŀƴŘ ό.ύΣ ŀƴŘ ǿƛǘƘ ƛƎƴƻǊƛƴƎ ƛǎƭŀƴŘǎ ό/ύΦ 

 

3. ¢ƻ ƪŜŜǇ ŀƴȅ ƴŜǿ ƻōƧŜŎǘǎ ǘƘŀǘ ŀǊŜ ŎǊŜŀǘŜŘ ŦƻǊ ŘǊŀǿƛƴƎ ǘƘŜ ōƻǳƴŘŀǊȅ ƘŀǘŎƘΣ ǎŜƭŜŎǘ 

ǘƘŜ wŜǘŀƛƴ .ƻǳƴŘŀǊƛŜǎ ŎƘŜŎƪōƻȄ ǳƴŘŜǊ hǘƘŜǊ ƻǇǘƛƻƴǎΦ 9ȄƛǎǘƛƴƎ ƻōƧŜŎǘǎ ŀǊŜ ŀƭǿŀȅǎ 

ǊŜǘŀƛƴŜŘΦ 

4. Lƴ ǘƘŜ .ƻǳƴŘŀǊƛŜǎΣ ŎƭƛŎƪ {ŜƭŜŎǘ hōƧŜŎǘǎ ōǳǘǘƻƴΦ 

5. Lƴ ǘƘŜ ŘǊŀǿƛƴƎΣ ŎƭƛŎƪ ǘƘŜ ƻōƧŜŎǘǎ ǘƻ ōŜ ƘŀǘŎƘŜŘ ƛƴŘƛǾƛŘǳŀƭƭȅΣ ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ 9ƴǘŜǊ 

ǿƘŜƴ ŘƻƴŜΦ 

6. Lƴ ǘƘŜ IŀǘŎƘ ŀƴŘ DǊŀŘƛŜƴǘ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ hYΦ 

 

Select an area for hatching 

1. /ƘƻƻǎŜ 5Ǌŀǿ Ҕ IŀǘŎƘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2. CǊƻƳ ǘƘŜ IŀǘŎƘ ŀƴŘ DǊŀŘƛŜƴǘ ŘƛŀƭƻƎ ōƻȄΣ ŎƭƛŎƪ ǘƘŜ LǎƭŀƴŘ ŘŜǘŜŎǘƛƻƴ ƻǇǘƛƻƴΣ ŀƴŘ ǘƘŜƴ 

ŎƘƻƻǎŜ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǎƭŀƴŘǎΥ 

bƻǊƳŀƭ !ǊŜŀǎ ǎŜǇŀǊŀǘŜŘ ŦǊƻƳ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ƘŀǘŎƘŜŘ ōȅ ŀƴ ƻŘŘ ƴǳƳōŜǊ ƻŦ 

ƛƴǘŜǊǎŜŎǘƛƻƴǎ ŀǊŜ ƘŀǘŎƘŜŘΦ 

hǳǘŜǊ hƴƭȅ ǘƘŜ ƻǳǘŜǊ ƻōƧŜŎǘ ŀƴŘ ƛǘǎ ƻǳǘŜǊ ƛǎƭŀƴŘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ƘŀǘŎƘƛƴƎΦ 

LƎƴƻǊŜ ¢ƘŜ ŜƴǘƛǊŜ ƻōƧŜŎǘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ƘŀǘŎƘƛƴƎΣ ǘƘŜ ƛƴƴŜǊ ŀǊŜŀ ǿƛƭƭ ōŜ ƛƎƴƻǊŜŘΦ 

 

bƻǊƳŀƭ ƛǎƭŀƴŘǎ ό!ύΣ ǿƛǘƘ ƻǳǘŜǊ ƛǎƭŀƴŘ ό.ύΣ ŀƴŘ ǿƛǘƘ ƛƎƴƻǊƛƴƎ ƛǎƭŀƴŘǎ ό/ύΦ 

 

3. ¢ƻ ƪŜŜǇ ŀƴȅ ƴŜǿ ƻōƧŜŎǘǎ ǘƘŀǘ ŀǊŜ ŎǊŜŀǘŜŘ ŦƻǊ ŘǊŀǿƛƴƎ ǘƘŜ ōƻǳƴŘŀǊȅ ƘŀǘŎƘΣ ǎŜƭŜŎǘ 

ǘƘŜ wŜǘŀƛƴ .ƻǳƴŘŀǊƛŜǎ ŎƘŜŎƪōƻȄ ǳƴŘŜǊ hǘƘŜǊ ƻǇǘƛƻƴǎΦ 9ȄƛǎǘƛƴƎ ƻōƧŜŎǘǎ ŀǊŜ ŀƭǿŀȅǎ 

ǊŜǘŀƛƴŜŘΦ 






































































































































































































