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Chapter 1. A. Reference Manual 
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Chapter 2. Foreword 

This reference manual contains technical descriptions of the entire VariCAD interface, and consists 

mainly of detailed descriptions of modules and functions. If you need only brief basic information, read 

Getting Started (page 8) or Tips and Tricks (page 160). We recommend that you read this manual while 

simultaneously using VariCAD. 

To learn how to work with VariCAD, use the Tutorial section of this documentation. You can also work 

with Quick Demonstration, which is at the end of Tutorial. Both Tutorial and Quick Demonstration are 

available separately from VariCAD pull-down menu Help. The Quick Demonstration Flash movies are 

obviously not available in the printed version of documentation. If you are not able to run Flashes on 

your computer, select a version of Quick Demonstration with a VariCAD own animation viewer. 
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Chapter 3. Introduction to VariCAD 

Designed for use in mechanical engineering, VariCAD contains the following modules: 

Å 2D drawing 

Å 3D solid modeling 

Å Libraries of mechanical parts 

Å Libraries of 2D symbols 

Å Bill of material, automatic filling of title blocks 

Å 3D parameters 

Å Geometric constraints 

Å Mechanical part calculations 

Å Sheet metal unbending (surface development) 

Å Crash tests (interferences) 

Å Pipes 

Å Thick shells 

Å Import from and export to other CAD systems 

Å Support for 3D threads 

All of these modules are included with the standard VariCAD package; there is no additional cost for 

any module. 
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Chapter 4. VariCAD Installation 

VariCAD is distributed on CDôs or as downloadable files from our FTP or website. To install VariCAD, 

follow the installation instructions. When installing on Windows, VariCAD uses InstallShield routines, 

and for Linux the installation is created according to Linux distribution. To uninstall VariCAD, use the 

functions of your operating system. See also Trial Versions, Online Purchasing (page 81)). 

Installing Upgrades 

Upgrades for one year are included in a maintenance package. After the upgrade period expires, you can 

purchase another one-year upgrade within another maintenance package. During the upgrade period, you 

can simply install the new version over the old one, and all system files will be upgraded properly. Your 

own 2D/3D model files will either remain unchanged or will be automatically upgraded when you start 

the upgraded version of VariCAD. If you attempt to upgrade after the upgrade period has expired, the 

installation routine will not work. 

Hardware and Software Requirements 

For Windows users, we recommend Windows Vista over older versions. For Linux users, we 

recommend Kubuntu or openSUSE. 

The minimum recommended RAM is 128 MB for working in 2D, and 256 MB for working in 3D. Large 

3D assemblies need at least 512 MB. Working with insufficient memory can cause swapping problems 

and a significant decrease in operation speed. For optimum performance, a graphics card that supports 

OpenGL is required, with a minimum RAM of 16MB. With insufficient graphics card RAM, the 3D 

display is forced to use software emulation and may be slow. For color settings, use true color mode; 

256-color mode or high color mode is insufficient. 

There are no special requirements for printers or plotters. Under Windows, VariCAD uses the device 

drivers. You can also use VariCAD print drivers. VariCAD supports output to all standard output 

devices - ink, pin, pen or laser. VariCAD drivers support PostScript, HPGL, PCL or EPSON. For Linux, 

VariCAD uses KDE drivers, or you can choose to use VariCAD drivers. 

32-bit and 64-bit Versions 

VariCAD is available as a 32-bit or 64-bit version. The 64-bit version requires, of course, a processor 

working in 64-bit mode and an operating system supporting 64-bit mode (like the 64-bit version of 

Windows Vista). 

The 64-bit version is recommended especially for work with extremely large assemblies. 

For Linux operating systems, you should choose the correct version of VariCAD before installation. For 

Windows, the correct version is selected automatically during the installation process. 
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Chapter 5. Files and Directories Used by 

VariCAD 

Running VariCAD the First Time 

On Windows, VariCAD is installed by default to the Program Files directory. On Linux, the default 

installation directory is ñ/opt/VariCADò. The installation directories contain all system files. When 

running VariCAD the first time, the configuration directory is created under your working directory. 

Configuration files are copied to this directory, in which system settings are stored. A second directory 

is also created automatically after VariCAD startup; this directory will contain your data such 2D/3D 

drawings, additional data structures, bills of materials, etc. You are always informed when new 

directories are created. The only file in the work directory is one that contains definitions of directories 

used or created by VariCAD. To change the working directory, right-click on the VariCAD desktop icon, 

select Properties, and edit the line ñStart in.ò 

Default VariCAD Files 

The files you create are stored as the following file types: 

Å *.dwb - 2D/3D files containing 2D drawings and 3D solids 

Å *.bkb - block files containing 2D objects (obsolete) 

Å *.sym - symbol libraries containing 2D symbols (obsolete) 

If you need to transfer VariCAD projects to another VariCAD user, be sure to include all files of these 

types. If you have to provide data created in a BOM import or export for another system, see Bill of 

Materials (page 149). For Linux, VariCAD file extensions must be lowercase. 

Converting 2D/3D Objects to and from Other Formats 

VariCAD supports the following formats: 

Å *.STP - STEP 3D, import or export. 

Å *.STL ï Stereolithography 3D, export. 

Å *.DWG - AutoCAD 2D, import or export. The DWG translator supports files from AutoCAD 9 

through the latest AutoCAD. For AutoCAD 12 through the latest Autocad, you can load DWG files 

created as a result of VariCAD export. 

Å *.DXF - Same as DWG. The DXF format should be used for all systems other than AutoCAD. 

Å *.IGS - IGES 2D, import or export. 

Å *.IGS - IGES 3D, export. If you save IGES file while VariCAD is in 2D mode, only 2D objects are 

converted. If VariCAD is in 3D mode, only 3D objects are converted. 
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To import a specific file type, use the Files of Type field in the File-Open window. To export the active 

file to another format, use File / Save As. You can also export only the selected objects to any supported 

file format or import objects from any supported file format to the active 3D space or 2D drawing area. 

 
Batch File Conversion - FCO 

 

Use File / Batch File Conversion to convert multiple files of a selected format in a specified directory. 

The converted files are written to another defined directory. You can also customize settings for data 

translation. For DWG/DXF conversion, you can set units to inches or millimeters, or set the units to be 

detected automatically. The default IGES settings should be sufficient for most 2D IGES conversions. 

For STEP format, you can select an application protocol and usage of NURBS vs. analytic types of 

curves or surfaces. Use the options in the Tools / System Settings menu to specify conversion settings. 

How 3D Objects Are Converted to STEP or IGES 

In general, 3D Objects are described as NURBS patches trimmed by NURBS curves. For some objects, 

curves and patches can be described analytically. These objects are: 

Å Line 

Å Circle 

Å Plane 

Å Cylinder 

Å Cone 

Å Torus (created by rotating a circle around an axis) - spheres are included but not lemon-shaped 

surfaces. 

In most cases, the NURBS description is sufficient. However, analytic description can be faster and 

more accurate, and may require less memory and less storage space when saved. The following com-

mands enable you to set parameters for converting 3D objects to IGES or STEP: 

 
STEP Export Settings - STPO 

 

 
IGES Export Settings - IGSO 

 

When exporting to IGES, you can also select the method of patch boundary description. You may want 

to change this setting if the input for the created IGES file works inefficiently. 

Creation of STL format 

 
STL Export Settings - STLO 

 

STL format contains triangles covering surfaces of all exported objects. You can select accuracy of such 

approximation, a format of coordinates of triangle vertices, whether the objects are transformed to 

ensure all coordinates are positive and whether the coordinates are expressed in millimeters or inches. 

VariCAD exports all objects from the current file, or all selected objects, if the ñSave Selected Objectsò 
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function is used. Some systems can require only one object in one file. In such case, use ñSave Selected 

Objectsò and select only one desired object. 

Sections in Exported 3D Objects 

You can choose export to STEP, STL or IGES formats with sections. Normally, export of sections is 

meaningless because sections are only used for display and do not describe geometry of the actual parts. 

However, exporting with sections can be useful if you want to render 3D objects in a visualization 

application. If the export with sections is not selected and the exported file contains any objects in an 

active section, warning message is displayed and export is cancelled. You can export the sections only 

when converting a single file, not in the batch files conversion. 

Directories 

 
Directories - PTH 

 

This function is used to set directories of VariCAD backup files. We recommend not to use network 

directories for backups. This directory is used also for work and temporary files created by VariCAD. 

You can also define whether a directory of a particular file type is the same for both files loaded or 

saved or is different for load and save operations. You can also define a different or same directory for 

loading/saving complete files vs. loading file into the current file or saving only selected objects. 

User Data Directories (2D/3D Files) 

Directories used for user data saving or loading are by default the last used. Changing the directory 

when the file is saved or loaded, you change the default directory for the next usage. 
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Chapter 6. Getting Started 

VariCAD User Interface 

The VariCAD window is divided into three parts. The largest part is the 2D drawing / 3D modeling area. 

The part above the modeling area contains the Menu Bar. Below the modeling area is the Status Bar. 

Toolbars are docked in various places on the screen, and toolbars can be undocked to become floating 

windows. 

2D/3D Area 

This area contains the 2D or 3D objects you create. You can switch between 2D and 3D at any time, and 

menus and toolbars will change accordingly. 

Status Bar 

For functions that do not require a window for input, all messages and prompts are displayed in the 

Status Bar. The following items are displayed on the right side of the Status Bar: 

Å In 2D and 3D, current units in millimeters or inches 

Å In 2D, Ortho mode and Increment mode 

Å In 2D, cursor coordinates. Coordinates can be measured relative to a user-defined origin, as dX, dY 

from the last point, or as an angle and radius from the last point. 

Toolbar Icons 

Toolbars can be docked to sit above, below, or to the side of the drawing area, or they can be used as 

floating windows. Toolbars typically contain groups of icons for related functions, such as drawing 

functions, basic solids, dimensioning, etc. We recommended not to remove the following toolbars: 

Å Switch to 2D/3D 

Å 2D layer selection box 

Å Command box 

You can right-click on any toolbar to invoke a menu enabling you to add, delete, or reconfigure toolbars. 

You can also manage toolbars by using the following function: 

 
Toolbar Settings - TLBS 

 

Function Windows - Cancel and Back Buttons 

Most VariCAD windows have buttons for ñCancelò and ñBack.ò See Finishing VariCAD Functions 

(page 9) or Stepping Back within a Function (page 9). Right-clicking while the cursor is inside the 

window is equivalent to clicking OK. 
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Mouse Buttons 

For both 2D and 3D, the default mouse settings are as follows: 

Å Left button - used for selecting objects or defining position 

Å Middle button - proceeds one step back within a function 

Å Right button - completes a selection, equivalent to pressing Enter or OK 

Invoking and Running VariCAD Functions 

To invoke a function, you can: 

Å Click the toolbar icon. To help you recall icon meanings, tools tips appear when you hold the cursor 

over an icon. A short tool tip appears next to the icon; a more detailed description appears in the 

Status Bar. 

Å Use the Menu Bar. Some functions are embedded in several menu layers. 

Å Enter the command in the command box. A command history list is created, in which you can access 

previously used functions. 

Å Use hotkeys. Ctrl, Shift, Alt, and F-keys are used, sometimes with other keys, to invoke functions. 

When Ctrl is used, the current function ends and is replaced by the new one. The F-keys only interrupt 

the current function temporarily. 

Some functions always behave as the embedded ones ï current function is interrupted temporarily 

regardless the method of embedded command calling. For instance, you can change a view or measure 

distances without the necessity of finishing the current command. Measuring distances is especially 

convenient. You can ñCut and Pasteò results ï use them as input for any values. 

For a list of all embedded functions, see Embedded Functions (page 182) 

Finishing VariCAD Functions 

Many VariCAD functions are ñcontinuous.ò For example, when drawing a line, you define two 

endpoints. After the line is finished, you can begin creating a new line. To end and exit a function, you 

can: 

Å Invoke a new function 

Å Press Esc 

Å Click Cancel, if the function uses a window 

If you exit a function by pressing Esc, the Status Bar displays ñReady.ò If the cursor is still within the 

drawing area, you can right-click to invoke the previous function. 

Stepping Back within a Function 

Functions are typically performed in steps. For instance, when drawing a line, Step 1 is to define the first 

point, and Step 2 is to define the second point. To go one step back, you can: 

Å Click the middle mouse button, or press Ctrl + Backspace 
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Å If there is a window, click ñBackò 

Stepping back enables you to repeat or correct previous input without having to exit the function. Using 

Undo and Redo does not have the same effect; these functions actually change the 2D/3D object 

database. See Undo and Redo (page 14) 

Additional Options within Functions 

Many functions provide additional, temporary options. If you need to select an object or define a loca-

tion, toolbars will appear with options relevant to the current situation. For example, when creating di-

mensions you have the option of changing the dimension text or style while defining the dimension po-

sition. 

 

Example of standard 2D selection toolbar 
 

 

Example of 2D selection toolbar with additional option icons  

For a list of all functions and commands, see List of All VariCAD Functions (page 161). 

For a list of all hotkeys, see Hotkeys (page 180) 

Creating, Opening and Saving VariCAD 2D/3D Files 

 
Create a New File ï DOP, Ctrl + N 

 

VariCAD always starts with a new, empty file. This file has the default file parameters, and is assigned a 

preliminary name of ñNONAMEò plus new fileôs serial number (for instance NONAME 1). In order to 

save this file, you must assign a valid filename. If you want to create another new file, you can confirm 

or change its parameters. Defined parameters of new file are: 

Å Units - choose between inches or millimeters. If you change these units later, existing 2D dimensions 

will not change. 

Å Drawing format - choose layouts such as A, B, C, A4, A3, A2, etc. You can also define a custom 

format, and the format can be changed at any time. The drawing format is relevant when printing, if 

you select ñPrint according to format,ò and for the Zoom Drawing Format tool. In addition, the 2D 

sheet border is created according to the selected format. In 3D, the format is only used for the initial 

dimensions of 3D space projection. 

Å Drawing scale - used only for 2D drawing. Dimensions, arrows, texts and other annotations are 

created according to the defined scale. The scale can be changed at any time, but be aware that this 

will change the existing annotation objects. 
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Å Grid - spacing of the rectangular grid in 2D area. 

 

New file creation window 
 

 
Current File Attributes as Default - DEF 

 

This function enables you to set the defaults for all new files. The dialog is similar to the creation of a 

new file (see the previous function). 

The mode (3D/2D), units (millimeters or inches), sheet border format, scale and 2D grid distance can be 

defined in a window. Predefined 2D layers, 2D default line attributes (current layer, color and line style) 

and angles of the construction lines are copied from the current file. 

 
Open an existing file ï DAD, Ctrl + O  

 

Opens an existing file. You can also open an existing file by pressing Tab, if the previous function is fi-

nished and ñReadyò is displayed in the Status Bar. 

 
Open Recent Files 

 

This function allows you to open a file from the list of recently used files rather than from the standard 

file dialog. 
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Close ï CLO, Ctrl + F4  

 

Closes the current file. Next current file is the file which was active previously. If only one file is open, 

you are asked whether to exit the session or to create another new file with the default parameters. 

Listing 2D/3D Files 

When viewing a list of VariCAD files, a 2D or 3D component of the file is displayed in the preview 

window. You can select whether the 2D or 3D will be displayed. By default, the component that was ac-

tive when the file was saved will be displayed. 

 
List 2D/3D Files - DRV 

 

This function lists file content in a window larger than standard preview window of the file dialog. 

Saving and Inserting 2D/3D Files 

 
Save ï DSV, Ctrl + S 

 

Saves the current file. If the file was created as new or copied to new document window, you must de-

fine a valid filename. 

 
Save As ï SVA 

 

Saves the current file. You can select a different filename or different file type, like STEP, DWG etc. 

 
Save Only Selected Objects - DPS 

 

Select objects first. Then define a filename. You can savea selected objects to any other supported file 

type. 

 
Insert Objects From File - DPO 

 

Inserts all objects from the selected file to the current file. If you are in 2D, only 2D objects are inserted. 

If you are in 3D, only 3D objects are inserted. 

Selection of 2D objects is described at Selecting, 2D Objects (page 29). Selection of 3D solids is 

described at Selecting Solids (page 97). 2D objects from another file are inserted similarly as 2D blocks 

ï see Insert Block (page 66). 3D objects from another file are inserted the same way as the solids are 

transformed and copied ï see Transforming and Copying Solids (page 110).
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Backing up Your Files 

 
Backup - BAK  

 

Backup saves 2D/3D files after a specified number of changes. If the session ends unintentionally, you 

can recover your backup data the next time you use VariCAD. 

Working with Multiple Files 

Changing Active File 

To change the current (active) file, you can always use pull-down menu ñWindowsò and select the file to 

be active from the list. The list of open files is limited to 10 items. If the number of open files is greater, 

use the following function instead: 

 
Windows ï WIN, Ctrl + 3  

 

This function offers you a clearly arranged list of the open files. You can save or close any selected file 

or activate selected file from the list. 

 
Previous Document Window ï SWD, Ctrl + TAB  

 

Activates a previously active file. Repeatedly used, this function allows you to easily switch between the 

two files. 

 
Save All Changed ï SVALL  

 

Saves all changed open files to VariCAD native format. If the file is created as new or copied to a new 

document window, you must always define its real name. If the file is imported from another format, 

you must confirm or redefine the file name. If the current files are all from the native format, no dialog 

is displayed. 

 
New Document from Current Document - NDW 

 

Creates a new file, copies all objects from the current file and activates this file. 

 
Settings of Work with Multiple Files - WMF  

 

You can configure: 

Å Whether the last open files are open automatically in the next session startup 

Å How the 2D objects are inserted from another file 

Å How the 2D objects are inserted from clipboard 
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Copy and Paste 

VariCAD works with separate clipboards for 2D objects and for 3D objects. During work with VariCAD, 

you can store objects to a corresponding clipboard and whenever insert them to any open file. 

 
Copy ï CPY, Ctrl + C 

 

Stores selected objects to the clipboard. 

 
Paste ï PAS, Ctrl + V 

 

Insert objects from the clipboard to the current file. 

Switching between 2D and 3D 

 
Switch to 2D - 2D, Alt + 2 

 

 
Switch to 3D - 3D, Alt + 3 

 

You can switch between 2D and 3D at any time. To switch, you can:  

Å Click the 2D or 3D icon 

Å Use hotkey Alt + 2 to switch to 2D, and Alt + 3 to switch to 3D. 

Switching between 2D and 3D also changes the available toolbars and menus. There is no direct link 

between 2D and 3D data, but you can update 2D views after making changes in 3D by using 3D View 

Exports (page 131). 

Undo and Redo 

 
Undo ï UND, Ctrl + Z  

 

 
Redo ï RED, Ctrl + Y  

 

When creating 2D or 3D data, you can use Undo to return backward step-by-step to previous states of 

your 2D/3D objects. You can also return to where you began work, or to the point at which the file was 

loaded. Once Undo has been used, Redo can be used to step forward. Undo/Redo history is separate for 

2D and 3D objects. When working with assembly connections, this history is lost after parts are reloaded 

into the assembly after changes have been made. If this occurs, you will receive a message informing 

you of the problem. 
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Dragging Objects 

Many 2D functions, and some methods of 3D transformation, use dragging. In Windows and Mouse 

Settings (page 16) you can choose between two methods of dragging. In both methods the cursor defines 

the position of the reference point or insertion point. 

Å Dragging without clicking - position change is defined by cursor movement. If the cursor approaches 

snap points (such as endpoints), the reference point will ñstickò to this point until the cursor is moved 

by at least half the aperture size. Left- or right-clicking ends the dragging movement. 

Å Clicking and dragging - objects are moved while the left button is pressed. If this button is not pressed, 

you can define any location simply by clicking on it. Right-clicking or pressing Enter ends the 

dragging movement. 

Listing System Information 

 
Information ï INFO 

 

Lists directories currently used by VariCAD. 

2D Drawing vs. 3D Modeling 

This section contains a comparison of 2D and 3D. For more detailed descriptions of specific functions, 

see 2D Drawing (page 18) or 3D Modeling (page 82). 

When starting a new design project, you need to decide whether to work in 2D or 3D. While there are 

advantages to both methods, 3D modeling is usually more efficient. 

Working in 3D allows you to: 

Å Create 2D drawings by exporting 3D views 

Å Update 2D views after 3D changes 

Å Calculate volume, mass or surface area of solids 

Å Check for interference between solids 

Å Use common Boolean and blending functions, such as automatic drilling of holes for screws, and 

filleting 

Å Create an exact bill of materials by exporting solid attributes 

Å Enjoy a clearer display of your work 

Working in 2D has advantages as well. Hardware requirements are smaller, and work is faster. If you 

only need to create a few small drawings that wonôt be updated or changed, working in 2D is more 

efficient. 
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Chapter 7. System Settings (Preferences) 

All system settings are available in the Tools menu. If you change 2D drawing parameters such as text 

height or dimension style, the settings are saved when the session is finished. If you change system 

parameters such as colors, warning sounds, or file backup, the settings are saved immediately. 

In most cases, new settings take effect immediately. There are a few settings, such as directories, that do 

not take effect until the VariCAD session is finished. In these cases, you are informed of this by a 

message. 

This section describes a few functions for general system settings. Functions used to manipulate settings 

are described in greater detail in other sections of this help system. 

Windows and Mouse Settings 

 
Windows and Mouse - WPST 

 

Sets the position of windows and method of dragging. 

 

Windows and Mouse Settings window  

Sound 

 
Sound - SOU 

 

Turns on or off warning sounds. Warning sounds are used when you enter invalid data, if you attempt to 

close a modified file without saving, etc. 
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Colors 

 
Colors - COL 

 

All colors used by VariCAD can be modified, such as colors of 2D or 3D objects, colors of 2D drawing 

in 3D, colors used for auxiliary images, and highlighting colors. You can save a modified color scheme 

as a new palette. There are predefined palettes as well. 

The following colors can be set: 

Å Colors for 2D objects. You can modify color 1-9 for 2D objects. You can also set colors for auxiliary 

objects, the grid or construction lines used in 2D. 

Å Colors for 3D objects. You can modify colors 1-32 for 3D objects. Using this option, you can also set 

colors for auxiliary objects used in 3D, a color for the background and a type of the cursor used for 

objects selection. 

Å Colors for 2D drawing in 3D. You can modify all colors used for 2D drawing in 3D (this drawing is 

used, when you define or edit a profile for extrusion, rotation etcé). 

Except of 2D colors, all settings allow you interactive changes of a selected color. You can change a 

selected colorôs coordinate dynamically, dragging a scrollbar associated with the red, green or blue color 

coordinate. A pattern drawing is displayed and you can visually check changes of the color. For rough 

settings, you can use a standard color dialogue. 

Important note: If you change the background color, change, or at least, check the color of the crosshair 

cursor and other colors, which may be inexpressive on the changed background. 

 
Palettes - PAL 

 

This function allows you to define a new color scheme (palette), rewrite an existing palette or select a 

defined palette as current. If you created your own color settings previously and if you want to select a 

new palette, the current settings will be rewritten. We recommend saving the current settings as a new 

palette, if you want to use them again in the future. 

Other Settings 

 
Miscellaneous Settings - OST 

 

Turns on or off the following warning messages: 

Å If the loaded file contains invisible objects 
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Chapter 8. 2D Drawing 

Displaying the 2D Drawing Area 

To change the view, you can use the zoom functions or use the corresponding combinations of mouse 

buttons and keys. 

Changing the View Using the Mouse and Keyboard 

The following keyboard and mouse combinations can be used to manipulate the view: 

Å Zoom - Shift + left mouse button, or right then center mouse buttons. Moving the cursor up enlarges 

the objects; moving down shrinks them. 

Å Zoom ï using mouse wheel 

Å Pan - Ctrl + left mouse button, or center then left mouse buttons. Moving the cursor shifts the view. 

Display Functions 

All functions controlling the display are available in the Display menu. Zoom functions can also be 

invoked by pressing F5. 

Rebuilding Functions 

 
Redraw - F6 

 

Quickly refreshes the 2D area. 

 
Regenerate - REG 

 

Regenerates and redraws all 2D objects. 

Zoom Functions 

You can change the size of the view by using the following zoom functions: 

Å Window - the view is defined by the two opposite corners of the desired view window. 

Å Move View Window - the entire 2D area is displayed in a small window and you can define the new 

view size and position. 

Å Zoom All - the view is sized so that all visible 2D objects will fit inside. 

Å Zoom Format - the view size is set according to current drawing format. 

Å Previous View - the display returns to the previous view. 
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View Window  

Saving Views 

The Save View function enables you to save the current view for future use. To display a saved view, 

use the Restore View functions. You can save up to eight views. The Predefined Views toolbar makes it 

easy to switch between saved views. See also Saving Views (page 84). 

2D Display Settings 

Screen Settings 

 
Circle Drawing - SCR 

 

Enables you to increase the number of segments used to draw 2D circles. When the number of segments 

is high, circles will always appear smooth even when zoomed closely. Increasing the segment number is 

only available within the current session. A high number of segments can slow drawing speed. 
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Cursor Settings and Coordinate Listing 

 
Cursor ï APE, F7 

 

Sets the type of crosshair cursor, aperture size, and the type of coordinates listed in the 2D Status Bar. 

The crosshair cursor is used for creating selection windows or when automatic detection of 2D objects is 

turned off. Coordinates can be measured relative to a user-defined origin, as dX, dY from the last point, 

or as an angle and radius from the last point. 

 

Cursor window 
 

Types of 2D Objects 

In 2D drawing you work with basic objects. These objects behave like individual entities when selected, 

and they can later be combined into blocks. The basic 2D objects are as follows: 

Å Point - used mostly as construction aids 

Å Line - includes single lines defined by two points, multiple (chain) lines, and curves such as splines or 

ellipses 

Å Arc - includes arcs and circles 

Å Arrow - similar to lines, with arrowheads at endpoints 

Å Hatch - for filling closed areas 

Å Text - single-text lines or a note containing up to ten text lines 

Å Symbol - can contain lines, arcs, arrows and/or texts 
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Å Dimension - can contain lines, arcs, texts or arrows 

For more information about creating blocks, see 2D Blocks (page 66). 

2D Drawing Attributes - Units, Formats, Scale 

File attributes can be defined when creating a new file (see Creating and Opening VariCAD 2D/3D 

Files (page 10) (page 8) ). This section describes the functions used to change 2D drawing parameters 

such as drawing units, format and scale. Attribute functions can be found in the Tools menu. 

Units 

 
Change Units - CHU 

 

Change units in the current file by toggling between inches and millimeters. For example, an object 

defined to be 1ò long will convert to 25.4 mm. Dimension text values do not change, nor do attributes of 

inserted mechanical parts. For example, Screw M10 will always have the same attributes, even if units 

are changed. 

Format and Sheet Border 

 
Drawing Format - FMT  

 

Changes the current drawing format. The format controls the view area, sheet border, and print 

attributes. 

 
Sheet Borders Definitions - SBD 

 

You can define custom sheet border formats, modify existing formats, and define the method of drawing 

sheet borders. 

 

Formats window  
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Sheet Border window 
 

 
Sheet Border - BOR 

 

Creates a sheet border around the 2D drawing area. The lower left corner of border corresponds to the 

origin in global coordinates. Border width and length are determined by the drawing format. Border 

drawing method setting is defined in Units and Sheet Border. 

2D Drawing Scale 

Drawing scale only affects 2D annotation objects such as text, dimensions, symbols and arrows. The 

scale affects the proportions of these objects. For example, with a 1:2 scale, a 100 mm line will print as 

50 mm long. Text 3 mm high will print as 3 mm high. Changing the scale does not affect dimensions. 
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Change Drawing Scale - SCH 

 

Changes the 2D drawing scale. The scale is defined when the file is created, and this function can be 

used to change the scale. All objects in the file remain unchanged. New annotation objects such as 

dimensions and text are created in different proportions. We recommend finalizing the drawing scale 

before starting to assign dimensions. 

Attributes of 2D Objects 

2D objects have the following attributes: 

Å Layer 

Å Color 

Å Line Type 

Å Visibility (blanked or unblanked) 

Working with 2D Layers 

You can define up to 250 layers in each file. Each file contains one predefined layer named ñ0.ò In 2D 

assembly, layers can be used to distinguish between separate details. For detail views or 3D view 

exports, layers should be used for distinguishing outlines, axes, dimensions, hatches etc. 

Each layer is defined by name, color and line type. New objects are always created in the active layer. 

The active layer can be changed at any time, even during object creation. You can also change the 

current color or line type without changing the layer. For each object, its layer, color or line type can be 

changed at any time. 

If objects from another file are inserted into the current file, objects from unknown layers are inserted 

into Layer 0. 

 

Setting the active layer 
 

 
Layers - LAY  

 

Creates new layers, and edits or deletes existing layers. You cannot delete the active layer, a layer con-

taining objects, or Layer 0. 
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Layers window 
 

 
Automatic Layer Changing - ALS 

 

Automatic layer switching is useful for drawing 2D details. Layers are switched according to the 

executed functions. Drawing functions like Line or Arc tools create objects automatically placed in 

Layer ñoutline.ò Hatches are placed in ñhatches;ò dimensioning are placed in ñdimension.ò Layer 

changing works when you use the default layer setting from VariCAD installation. Otherwise, you must 

turn Automatic Layer Changing off and select layers manually. 

If Automatic Layer Changing is active, the following is the list of default layer names and their 

behavior: 

Å The second layer is named ñoutline,ò and is active during drawing functions 

Å The third layer is named ñaxis,ò and is active while creating axes 

Å The fourth layer is named ñdimension,ò and is active while creating dimensions 

Å The fifth layer is named ñhatches,ò and is active while creating hatches 

 
Change Layer - MLA  

 

Changes the layer of selected objects to that of another object, or to a layer selected from the list of lay-

ers. 

 
Highlight Layer - CHL  

 

Shows all objects on a specified layer, enabling you to check that the layer contains the correct objects. 
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2D Object Colors 

For 2D and 3D objects, there are nine colors you can use. By default, the colors are set as follows: 

Sample Number Color 

 
1 white 

 
2 red 

 
3 green 

 
4 blue 

 
5 cyan 

 
6 magenta 

 
7 yellow 

 
8 dark red 

 
9 dark cyan 

 

Colors for each number can be redefined using the Colors (page 17) or Palettes functions. For printing, 

line thickness is set according to color number. For color printers, you can map colors to other colors. 

For traditional pen plotters, color numbers define pen numbers. 

 
Change Color - MPE 

 

Changes the color of selected objects. 

Line Types 

The following line types are available: 

Sample Number Line style 

 
1 continuous 

 
2 dotted 

 
3 centerline 

 
4 short dashed 

 
5 dashed 
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6 dash-dot-dot 

 
7 dash-dot 

 

 
Change Line Type - MLT  

 

Changes the line type of selected objects. 

Visibility of 2D Objects 

 
Blank 2D Objects - BLA, Ctrl + B  

 

Makes selected objects invisible. You can blank temporarily redundant objects, or objects that cannot be 

selected. Blanked objects are not printed, nor are they selected in selection windows. 

 
Unblank 2D Objects - UBL, Ctrl + U  

 

Unblanks objects that were blanked, either in the entire drawing or in a specified area. You can also 

unblank individual objects, or all objects on a specified layer. 

Work Sets 

Work sets can be used to hold 2D objects. Work sets are useful when you want to delete or translate an 

entire set of objects. When inserting 2D objects from another file, you can place all new inserted objects 

into their own work set. 

The following functions are used to manage work sets: 

 
Add to Work Set - ATW  

 

 
Delete from Work Set - RFW 

 

 
Clear Work Set - CLW  

 

Deletes all objects from a work set 

 
Highlight Work Set - CHW 

 

Helps you verify objects in the work set 

2D Coordinate System 

VariCAD uses two types of coordinate systems. The absolute coordinate system has its origin at the 

lower left corner of the drawing area. The user-defined coordinate system is, by default, identical to the 
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absolute system until a new origin is defined. The user-defined coordinate system is unique for each file. 

When 2D coordinates are used, they are always relative to user-defined origin. 

 
Locates the user-defined origin while defining the locations of a 2D objects 

 

 
User Origin - UCO 

 

Locates the user-defined origin or resets to the absolute origin. 

2D Drawing Aids 

The following aids are available to help you while creating 2D objects: 

Å Grid 

Å Construction lines 

Å Ortho mode 

Å Increment cursor movements 

Grid 

The orthogonal grid provides better drawing orientation and enables snapping to grid points. The grid is 

displayed in two levels of brightness. When the grid density is too high to display, the grid is 

automatically turned off. Snap distances can be smaller than the grid spacing. 

The grid can be especially useful when translating entire sections of a 2D drawing or inserting 3D view 

exports. Grid snapping is available even when the grid is not displayed. Entered values are rounded to 

the nearest multiple of the snap distance. If you want to use the same grid in subsequent files, save the 

current settings as default. 

 
Grid ï GRI, Ctrl + G  

 

Sets the grid spacing or turns the grid on or off. 

Construction Lines 

Construction lines are ñhelper,ò ñauxiliary,ò or temporary lines, independent of any other objects. You 

can create individual constructions lines or a mesh, and objects or other construction lines can be placed 

at the intersection points of other constructions lines. Construction lines can be horizontal, vertical, or 

diagonal according to two user-defined angles. 

The number of construction lines is limited to 100 for horizontal or vertical, and 30 for diagonal. You 

can define Angle 1 and Angle 2, but if any constructions lines using those angles exist, they must be 

deleted before the angle can be changed. Construction line functions are available in the Construction 

Lines toolbar, and from the Objects / Drawing Aids menu. 
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Creating Construction Lines 

You can create construction lines as: 

Å Single lines that pass through a selected point 

Å Groups of lines that have a specified distance from a specified origin (a negative distance creates new 

construction lines in the opposite direction) 

Å Groups of lines that are offset at a specified distance from the previous line (a negative distance 

creates construction lines in the opposite direction) 

Å Single lines that are tangent to a selected circle or arc 

Deleting Construction Lines 

You can delete all construction lines, delete individually by type (horizontal, vertical, diagonal), or de-

lete all lines by type. 

 

Construction Lines toolbar  

 

Example: construction lines used to create a side view 
 

Increment Cursor Mode 

When not in Increment mode, the cursor moves smoothly and defined locations are based on display 

resolution. When using Increment mode, cursor locations are rounded to the nearest multiple of the in-

crement distance. The square or arrow cursor movements are still smooth; only the resulting locations 

are rounded. Crosshair cursor movements ñjumpò in the defined steps. Increment mode is indicated in 

the Status Bar. Increment mode is especially useful when used in conjunction with a user-defined origin. 

 
Increment Cursor Mode - STP, F9 

 

Turns Increment mode on or off, or sets the xy increments of cursor movement. 
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Ortho Mode 

In Ortho mode, lines are always horizontal or vertical. You can also use Alternating Ortho mode, in 

which lines alternate between horizontal and vertical, regardless of cursor position. Ortho mode is indi-

cated in the Status Bar. 

 
Ortho On - F11 

 

Turns on Ortho mode. If Ortho mode is already on, Alternating Ortho will be used. Pressing F11 again 

will change the direction of the next line from horizontal to vertical or vice-versa. 

 
Ortho A lternating H/V  

 

Turns on Ortho mode, alternating horizontal and vertical lines. The first line is horizontal. 

 
Ortho Alternating V/H  

 

Turns on Ortho mode, alternating horizontal and vertical lines. The first line is vertical. 

 
Ortho Off - Shift + F11 

 

Selecting 2D Objects 

While working with 2D objects, you almost always need to select other objects. In a typical function, 

you must select one or multiple objects, finish the selection, and then the function processes the selected 

set. For example, selection is used when deleting objects, translating objects, changing object color, etc. 

Temporary toolbars provide selection options. 

Methods of Selecting 

The most direct way to include objects in the selection set is to left-click on them. Objects are selected if 

they are within the cursor aperture, and selected objects are highlighted in a different color. 

A temporary toolbar appears during object selection, which provides additional selection options. All 

options are also available on the Select menu. You can select single objects, or groups of objects that 

share attributes such as a particular color. You can select groups of objects from the entire drawing, or 

you can use selection windows. You can also access selection options by entering the relevant command 

keys (which are not case-sensitive). When using commands, the desired object must already lie within 

the cursor aperture. 

Selecting Types of Objects 

These options enable you to select single objects of a certain type, that are found within the cursor aper-

ture. When using these selection options, automatic detection is irrelevant. 
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Icon Key Use 

 
L Selects a line 

 
P Selects a point 

 
A Selects an arc or circle 

 
S Selects a symbol 

 
Shift + 6 (^) Selects an arrow 

 
C Selects a hatch 

 
N Selects text 

 
D Selects a dimension 

 
1-8 Selects objects in a work set 

 

Selecting Groups of Objects 

Icon Key Use 

 
R Selects objects completely inside the selection window 

 
I Selects objects completely or partially inside the selection 

window 

 
I Selects objects completely or partially outside the selection 

window 

 
O Selects objects completely outside the selection window 

 
V Selects objects on a specified layer 

 
B Selects objects of a specified color 

 
Y Selects objects of a specified line type 

 
T Selects a group of objects of a specified type. You can select from 

the entire drawing, or use a selection window. 
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Using Selection Windows (Marquees) 

 
Selection Windows - 2RG 

 

Use this function to determine when and how selection windows will be used. If, during a selection, you 

click in the drawing and nothing is selected, you can set the system behavior to do one of the following: 

Å Display a warning message 

Å Start a selection window whose behavior must be determined 

Å Start a selection window whose behavior is defined by which corner the window starts (upper left, 

lower right, etc.) 

Selecting Objects Related to 3D Solids 

Icon Key Use 

 
E Selects a profile to be used to create a solid. The profile is 

selected segment by segment. 

 
F Selects a profile to be used to create a solid. The profile is 

identified automatically. 

 
M Selects all objects linked to a single 3D solid. These objects are 

created by exporting a 3D view. 

 
G Selects all objects belonging to a 3D view export. 

 

Limited 2D Selections 

Some functions, such as Fillet and Chamfer, require you to select a limited number of objects. In this 

case, there is no need to finish the selection group. If you need to select two segments that share a corner, 

you can select the segments individually or select the corner itself. To select by using the corner, click 

when the V symbol appears on the corner. See also Creating Corners, Chamfers and Fillets (page 46). 

Automatic Object Detection 

With Automatic Detection, the cursor detects objects within the aperture. Press ñ+ò to activate 

Automatic Detection, and press ñ-ñ to deactivate it. 

Deselecting Objects 

 
To delete objects from a selection set, active Deselect and use the normal methods to select 

objects - each selected object will return to its unselected state. Pressing X while selecting will 

also deselect objects. 
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Finishing the Selection 

Press Enter or right-click to complete the selection set. 

Selecting 2D Locations 

Most 2D objects require geometric input in the form of X, Y coordinates. VariCAD makes it easy to se-

lect certain significant locations relative to existing objects. To select a point on an object, move the 

cursor over the object so that it is highlighted. Clicking on the object will select the point closest to the 

cursor. If cursor approaches a snap point, such as an endpoint or midpoint, a symbol appears next to the 

cursor. Clicking when you see this symbol selects the point. The following letters indicate snap points: 

Letter Snap Point 

L Line endpoint 

M Line or arc midpoint 

A Arc endpoint 

X Intersection 

S Connection point of a symbol or block 

@ Center of circle or arc 

1 0-deg point of a circle or arc 

2 90-deg point of a circle or arc 

3 180-deg point of a circle or arc 

4 270-deg point of a circle or arc 
 

You can also use icons, keys, and Snap menu items to specify snap points or other geometric locations. 

If you use the keyboard, the desired point must already be within the cursor aperture. The Snap menu 

also enables you to permanently use certain snaps. 

 

Automatic detection of a snap point  

2D Snap Points 

Icon Key Location 

 
L Nearest endpoint of a line segment 

 
M Midpoint of a line or arc 
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A Nearest endpoint of an arc 

 
5 Center of an arc or circle 

 
X Intersection of two segments (intersection point must lie within 

cursor aperture) 

 
F Intersection of two segments (select both segments, can also find 

intersection of segment extensions) 

 
P Point (must lie within cursor aperture) 

 
Z Insertion point of a block or symbol 

 
S Connection point or insertion point of a block or symbol 

 
1 0-deg point of a circle or arc 

 
2 90-deg point of a circle or arc 

 
3 180-deg point of a circle or arc 

 
4 270-deg point of a circle or arc 

 
O Nearest point on an arc or line 

 
Spacebar Nearest grid point 

 
C Nearest intersection of construction lines 

 

Combination Location Points 

Icon Key Location 

 
G Defined distance from the nearest line endpoint 

 
B Intersection of a selected object and a line created from the last 

point at a specified angle 

 
6 Intersection of a selected object and a line created from the last 

point, perpendicular to this object 

 
T Tangent point on a selected object, directed from the last point 

 
E Halfway between two defined points 

 

Points Defined by Keyboard Input 

Icon Key Location 

 
K Enter X, Y coordinates 
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D Enter dX and dY from the last point 

 
R Enter the distance and angle from the last point 

 

Other Points and Functions 

Icon Key Function 

 
W Redefine the user origin 

N/A I Snaps to the center of the cursor aperture 

N/A + Turns on automatic detection of objects 

N/A - Turns off automatic detection of objects 
 

Defining Angles and Directions 

Some functions, such as symbol insertion or mechanical part insertion, allow you to determine the rota-

tion angle of inserted objects relative to line segments. Angles are measured counterclockwise from the 

+X direction (to the right of the origin). Temporary icons and keys are provided to specify the method of 

angle definition. The available angle directions are: 

Icon Key Angle definition 

 
L Direction is relative to the line proceeding to the left 

 
R Direction is relative to the line proceeding to the right 

 
D Direction is relative to the line proceeding up 

 
U Direction is relative to the line proceeding down 

 

In some cases, the angle can be defined perpendicular to a selected line segment. 

Writing Special Characters 

Special characters can be used in dimension text. When setting the dimension text location, you can 

change the text itself. 

 
Text Input - click this icon to write special characters directly from the window. 

 

The following special characters are always available: 

Å %%c - diameter sign 

Å %%d - degree sign 

Å %%p - plus/minus sign 
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Å %%% - converted to single % 

If you use a US keyboard, you can use the following keys: 

Å ~1 - plus/minus sign 

Å ~2 - diameter sign 

Å ~3 - degree sign 

Mathematic Expressions 

If you need to specify a numeric value, you can enter a number or a mathematic expression. If either the 

expression or number contains errors or invalid characters, a warning message is displayed. 

Mathematic expressions can contain the following operators: 

Å + (plus) 

Å - (minus) 

Å * (multiply)  

Å / (divide) 

Å ^ (exponent) 

Numbers and variables can be written in brackets or parentheses with unlimited insertion levels. 

Mathematic expressions can also contain the following functions: 

Å sin, cos (sine, cosine) 

Å tan, atan (tangent, arc tangent) 

Å asin, acos (arc sine, arc cosine) 

Å log (decimal logarithm) 

Å ln (natural logarithm) 

Å exp (exponent of e) 

Å rtd (converts radians to decimal values) 

Å dtr (converts decimal values to radians) 

Å sqr (square) 

Å sqrt (square root) 

You must enclose arguments in brackets or parentheses. Trigonometric function arguments are entered 

in degrees. 

Example of correct expression: 1+2*sin(30)+2*(2^2+sqrt(9)) 

The result is 16. 

 
Calculator - CAL, Shift + F9 

 

Enter and solve mathematic expressions. 




































































































































































































































































































































































































































































































































































































































































































































































































































