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Basic modelling concepts

Use the following sections to find information on basic modelling
concepts:

PowerSHAPE (see page 4)

User interface (see page 11)

Intelligent Cursor (see page 52)

Models (see page 66)

The coordinate system (see page 111)
Calculator and measuring (see page 139)
Objects (see page 162)

Parameters (see page 178)

PowerSHAPE

PowerSHAPE enables you to design complex shapes using the
powerful 3D modelling tools in PowerSHAPE. It is ideally suited to
preparing models for manufacture; either from scratch or by editing
a part-complete model, imported from another CAD system.

PowerSHAPE supports standard Microsoft Windows™ functionality
such as cut, copy and paste, drag-and-drop, and rubber-band
editing of objects. You can also edit any modelling object (such as
line, arc, curve) by right-clicking and using the context menus. The
menus contain all the main operations available for the selected
object.

Power Solution

PowerSHAPE is integrated with all the other Power Solution
products. For example: PowerMILL, which prepares NC data to cut
PowerSHAPE models on a CNC machine tool.
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Over the years, DUCT has grown, from its roots at Cambridge
University in England, into the market-leading software for the
design and manufacture of molds, tools, and dies around the world.

The Power Solution products retain the power and flexibility of
Delcam’s DUCT5 CAD/CAM system, but with a modern Microsoft
Windows™ style interface. The DUCT range of integrated CAD/CAM
products have been continuously developed for over 20 years.

Ease-of-use

Ease-of-use is central to PowerSHAPE:
= You can create most objects with one or two mouse clicks.

= You can dynamically drag dimensions using an object's editing
handles to create the desired size and shape.

= You can also enter discrete dimension values using dialogs.

= The Intelligent Cursor™ generates construction lines and
highlights objects’ snap points and tangencies as the cursor
passes over an object.

Modelling for manufacture

PowerSHAPE simplifies the addition of manufacturing features such
as:

= chamfers.

= fillets.

= split surfaces.
= draft surfaces.

The software is designed to handle components with complex
surface geometry, making it an excellent tool for designing molds,
dies, electrodes, and patterns.

Surfacing tools

PowerSHAPE offers sophisticated surfacing tools, including surface
creation from curves and dynamic surface manipulation, allowing
quick and easy creation and subsequent modification of the CAD
surfaces.

Starting PowerSHAPE

To start PowerSHAPE:
1 From the Start menu select All Programs.

PowerSHAPE 2015 R2 Reference Help Basic modelling concepts 5



6 * Basic modelling concepts

2 Select Delcam.
3 Select PowerSHAPE.
4 Select PowerSHAPE 2015 R2.

After a brief wait, the program starts up. A new large window
appears on the screen.

This is PowerSHAPE.
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Alternatively, you can double-click the PowerSHAPE icon on your

desktop to start PowerSHAPE.

For advanced start-up options see:

= Starting PowerSHAPE in different modes (see page 188).
= Table of PowerSHAPE start modes (see page 190).

= Memory allocation.

= Licensing information.
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PowerSHAPE functionality

The PowerSHAPE product is available in the following forms:

1 PowerSHAPE (see page 8) — This is the standard product,
including wireframe, surface, and solid modelling.

2 PowerSHAPE Pro (see page 8) includes:
= rendering
= triangle modelling
= assembly modelling
= drafting, morphing
= reverse engineering functionality

= Delcam's unique "Total Modelling” functionality for adding 3D
artwork and textures to designs.

3 PowerSHAPE-e (see page 9) is a completely free version of
PowerSHAPE-Pro.

4 Delcam Designer (see page 9) is the solid and surface modelling
companion for ArtCAM JewelSmith.

5 PowerMILL Modelling (see page 10) provides easy-to-use surface
modelling tools to prepare models for machining.

6 PowerSHAPE Companion provides users with functionality for
creating and repairing 3D solid models.

7 PartMaker Modeling uses PowerSHAPE to design products from
scratch and to preparing existing product models for
manufacture

The following are also available:
1 Delcam Toolmaker includes

= PowerSHAPE Pro

= toolmaking functionality

= assembly modelling

= drafting functionality

2 Delcam Electrode gives access to the electrode wizard. A copy of
PowerSHAPE, PowerSHAPE Pro, or Toolmaker is required.

3 Delcam Drafting allows the creation of drawings with hidden detail
sections, annotations, and Bill of Materials.

4 Delcam Crispin SoleEngineer includes:
= PowerSHAPE
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= grading wizards

= heel wizards

“¢  If you have not purchased a licence for any option, you can
still try the functionality by running PowerSHAPE-e.

PowerSHAPE

This contains the core functionality, including basic surface, solid,
triangle, and wireframe modelling. It also includes generating
engineering drawings using drafting functionality.

PowerSHAPE Pro

This contains:
= PowerSHAPE

= Additional triangle modelling features

= Assembly modelling to connect components together
= Rendering to creates photo-realistic images
= Morphing for whole-body edits

= Total modelling to add wrapped 3D artwork and textures to
designs

= Reverse engineering features

8 « Basic modelling concepts PowerSHAPE 2015 R2 Reference Help



PowerSHAPE-e

PowerSHAPE-e¢ is a free version of PowerSHAPE-Pro that you can
use to evaluate design concepts, or share models with your supply
chain. It is ideal for use in education for CAD teaching or research
and you can also use it to evaluate PowerSHAPE functionality before
buying. You can print only small drawings (not full engineering
drawings) and you cannot export files (for example for
manufacture) except on a pay-per-use basis.

Delcam Designer

Delcam Designer is a companion for ArtCAM and is intended for
users designing models from scratch, instead of working from
imported models.

Delcam Designer does not include:

= modelling for manufacture commands (such as creation of draft
curves and draft surfaces).

= flattening/unwrapping of curves and surfaces.
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PowerMILL Modelling

PowerMILL Modelling provides easy-to-use surface modelling tools
to prepare models for machining. Solids are not available in
PowerMILL Modelling.

More about PowerSHAPE

You can find the latest information on PowerSHAPE from the Delcam
website www.powershape.com.
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User Iinterface

Use the following sections to find information on the user interface:

Screen layout (see page 11)

Menus overview (see page 12)

Using the menus (see page 12)

Toolbars overview (see page 15)

Using the toolbars (see page 16)

Status bar overview (see page 30)

Dialog overview (see page 33)

Using the mouse (see page 36)

Using the keyboard (see page 49)
PowerSHAPE Graphics area (see page 49)

Screen layout
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PowerSHAPE uses a Windows-style interface with menus and

toolbars. The areas of the screen are identified as follows:

@ Menu

@ Main toolbar

@ Sub-toolbars — When you select a button on the Main toolbar, in

most cases an associated sub-toolbar is displayed.

PowerSHAPE 2015 R2 Reference Help
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@ Graphics area
® Views toolbar
@ Layers toolbar
@ Status bar

Using PowerSHAPE menus

You can control most functionality in PowerSHAPE on the menus.
These expand from the menu bar that is permanently displayed
across the top of the software. In most cases, functionality that is
available on the menus is also available from one of the toolbars.

Clicking on a menu option opens the selected menu (see page 12).
This contains commands and further sub menus. Options are
dimmed when not available.

An arrow » icon shows that a menu option has a sub-menu.

Using the keyboard

= Navigate around the menus with the arrow keys to pre-select
items.

= Press Enter to select an item.
= Press Esc to close the menus.

= Use keyboard shortcuts to open menus. Hold down the Alt key
and press an appropriate underlined character for the menu. For
example, Alt+E opens the Edit menu. Combinations of keys are
indicated using the + key. For example Alt+F+S is the same as
selecting File > Save.

PowerSHAPE menus
Use the following links for details of the tools and functions available
from the menus.

File Controls model file related tasks such as Open,
Save, Close, and Delete.

Edit Provides the Undo/Redo commands and tools for
handling the clipboard such as Cut, Copy, and
Paste. It also provides general editing tools
applicable to most object types, such as Mirror
and Rotate.
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View Controls how the models are displayed in the
graphics windows, providing a range of pre-set
views. Select View Layout to display the View Edit
dialog, which enables you to configure the view.
You can display toolbars using View Toolbars.

Object Provides tools for creating all the available object
types, such as Workplane, Surface, and Line. The
menu option for each type has a submenu
showing the available creation methods for each
one.

Format Provides options to change line types, colours,
and to assign display levels. Use levels to reduce
screen clutter on complex models.

Tools Provides miscellaneous tools including model
fixing and model analysis. You can also set your
preferences on how the program operates using
Options.

Macro Provides the controls for creating a macro of your
modelling actions. The macros can be played back
using Run.

Module Use this menu to view and open the modules that
you can run while using PowerSHAPE.

Window Lists all the open graphics windows and enables
you to manage them.

Help Enables you to access help and the Delcam
websites, and check for updates. You can also
view the software version and release details in
the About dialog.

Context | Right-click an object to display a menu. This

menus menu includes the commands appropriate for
(see editing the object. Right clicking within a graphics
page window, but away from any objects displays a
13) View menu.

Context menus

Display context menus by right-clicking in the graphics window.

The menu options displayed correspond with what you click on.
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If you right-click an object, a menu displays the common edit
options for that object. At the top of the menu, the type, name of
the object, and the level are displayed.

Line *1" (Level 0 : General)

Cut

Copy
Paste
Paste Special

Delete

Mext Selection
Clear Selection

Select All

Blank
Blank Except

Undo
Redo

Selection Information

Madify...

Right-click in an empty area of the graphics window to display the
View menu. This menu provides the shading options from the View
menu and other common options.

View

Wireframe

Shaded

Shaded Wireframe

Dynamic Hidden Line

v Inside Material

Use Wireframe Colour
Dynamic Secticning...
Lock Rotation Centre

Paste
Paste Special
Clear Selection

Select All

Blank Teggle
Unblank

Undo

Redo

v Intelligent Cursor
v Drag Move
Options...
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If a mixture of objects is selected and you right-click one of these
selected objects, the Selection menu is displayed. This menu
provides some common edit commands.

Selection

Cut

Copy

Paste

Paste Special
Delete

Mext Selection

Clear Selection

Select All

Blank
Blank Except

Undo
Redo

Selection Information

Toolbars overview

Toolbars are areas of the screen that contain buttons. Click on
buttons using the mouse to activate the functionality. In most
cases, toolbar buttons provide shortcuts to options on the menus.

The Main toolbar is always visible and is displayed across the top.
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The General Edits toolbar is displayed down the side by default.
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This is also where the following toolbars are displayed when you
select a corresponding object, menu item, or button.
= General Edits

= Model Analysis
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= Model Fixing
= Object Creation
You can:

= Display or hide some toolbars according to the functions in use.
For example the Surface Edit toolbar and the Curve Edit toolbar,
shown in the image below, are displayed automatically when
corresponding objects are selected.

I OXD SO WAL B AL L ITREE 2R

= Expand some toolbars using the flyout (see page 29) button to
display similar items or functions grouped together.

= Pin (see page 17) some toolbars anywhere on the screen, or
dock them onto another toolbar using their pins to keep them
visible when you display another toolbar.

= Create your own toolbars (see page 19) to contain your favourite
buttons, menu items, or functions.

= Display a toolbar as follows:

1 Right-click on an empty space on any toolbar to display a
menu of available toolbars.

2 Select the toolbar that you wish to display from the menu.

= Display large or small buttons on the toolbars using the Toolbars
options page of the Options dialog.

= Reverse the display of the (view and editing) toolbars using the
Toolbars options page of the Options dialog.

= Remove some toolbars from the screen by clicking the Close x
button on the toolbar.

Using the toolbars

To use a toolbar:
1 Position the cursor over a button.
2 Left-click the button to activate the function.
The buttons on toolbars can include:
= an icon to represent the function
= a text description
= a shortcut to a Main menu item
= flyouts (see page 29) to secondary toolbars.

Some toolbars change according to the function selected, such as
the General Edit toolbar. These have specific purposes and do not
necessarily duplicate main menu options.
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Pinned toolbars

A pinned toolbar is always visible. You can move and reposition it
anywhere on the screen, or dock it with another toolbar.

Toolbars that are in their default location have the unpinned —%—
icon.

You can pin the following toolbars:
= General Edit

= Model Analysis

= Model Fixing

Using pinned toolbars

If you have not used pinned toolbars before, pinned toolbars remain
in their default location in the software.

If you have already pinned a toolbar, it displays at its last pinned
position.

You can:
= Reposition a pinned toolbar in the graphics area (see page 18).

= Dock a pinned toolbar with another toolbar (see page 18).

PowerSHAPE 2015 R2 Reference Help Basic modelling concepts « 17



Repositioning a pinned toolbar
To reposition a pinned toolbar in the graphics area:

1 Click the pin =%= on the toolbar you wish to move, for example
the General Edits toolbar. The whole pin is displayed only when
the toolbar is in its default position.

The pin icon changes to pinned ===, the toolbar undocks and
displays in the graphics area ready to be repositioned.

2 Click on the title bar of the toolbar and drag it to the required
position in the graphics area.

3 Click the pin again to return the toolbar automatically to its
default location. The pin changes back to unpinned —%—/.

The next time you click the pin on the toolbar, the pinned toolbar
is displayed automatically in the last pinned position.

Docking a pinned toolbar

To dock a pinned toolbar with another toolbar:
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1 Click the pin —%=— button on the toolbar you wish to move, for
example the General Edits toolbar. The whole pin is displayed
only when the toolbar is in its default position.

The pin icon changes to pinned ===, the toolbar undocks and
displays in the graphics area ready to be repositioned.

2 Click on the title bar of the toolbar and drag it over the edge of
another toolbar. It snaps automatically into the toolbar area. You
can also dock a toolbar at the edge of the screen.

3 Click the pin again to return the toolbar automatically to its
default location. The pin changes back to the unpinned —%*—
icon.

The next time you click the pin on the toolbar, the pinned toolbar
is displayed automatically in the last pinned position.

User-defined toolbars

A user-defined toolbar is a toolbar that you create to contain your
favourite buttons, menu items, or functions.

= Your customised toolbar can contain both menu and toolbar
items as well as command lines.

= You can send your user-defined toolbar to other users.
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= You can group or separate options on your toolbar using the
Customise dialog (see page 21).

= You can add your own icons and you can customise buttons to be
added to your toolbar using the Customise Picture dialog (see
page 26).

Using your personal toolbars

Use the following sections to create and use your own toolbars:
Create a user-defined toolbar (see page 20)
Edit a user-defined toolbar (see page 23)
Display an existing user-defined toolbar (see page 23)
Customise buttons for user-defined toolbars (see page 23)

Sharing a user-defined toolbar and custom buttons (see page 28)

Creating a toolbar
To create a toolbar:

1 Right-click on an empty section of any toolbar and select
Customise toolbar from the menu.

v Views

v Levels
Surface/Curve Edit
Solid Edit
Mesh Edit
Cloud Edit
Style
Material Edit

v Explorer

Custom 3

v General Edit
Model Analysis
Madel Fixing

Customise toolbar...

The Customise dialog (see page 21) is displayed.

2 On the Toolbars tab define your toolbar and select the items you
want to add.

Click Add to add each new item to the toolbar.

4 Use the buttons on the dialog to order and organise the toolbar
items.

The example below describes adding a block primitive from the
surface creation toolbar to a new custom toolbar.

@ Select a toolbar and enter a new name, such as Surface items.
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@ Select the Button Size size from:
Large

Small

As Options Page
@ For the Type, select Toolbar.

@ Select the Menu/Toolbar that contains the item you want to add
to your toolbar, such as Surface/Solid Creation.

@ Select the Item to add, such as the Block Primitive e - button.
Click Add to add the block to your toolbar.

@ Added items, for example the Block
displayed in the added items list.

Click OK.

Primitive button, are

Button Size Large @ » | Add Group
Type @ Toolbar w [Add Separator

ME"U/T'I'U'b@[Surface,’Solid Creation VI Add Gap

Itermn

rﬁ] Customise ﬁw
Toolbar @ Surface lterns -

% Block Primitive

@e - 2®
( ox@j[ Help |

L

Customise dialog - Toolbars

Use this dialog to define up to four customised toolbars.

-
Customise

(S

Toolbar

Customl -

Button size

As options page + | Add Group
Toolbar » |Add Separator|
.] Add Gap

g - Add

Type
Menu/Toolbar [ Modify Assembly

Itermn

l

OK

J )

Help

L

A

Toolbar — Enter a new name for a new toolbar or select an existing

user-defined toolbar from the list. You
toolbars.

Type — Select from the following:
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= Menu — Select this option to add a menu item to your toolbar
and select the menu from the Menu/Toolbar list.

= Toolbar — Select this option to add a toolbar item to your toolbar
and select the toolbar from the Menu/Toolbar list.

= Command — Select this option to enter your own Command and
Description to be added to your toolbar.

Menu/Toolbar — Select the menu or toolbar that contains the option
you want to add to your new toolbar.

Iltem — Select the menu option or toolbar button that you want to
add to your new toolbar.

Add Group — Click this button to add a group marker. The group
marker —e— icon is displayed in the list of added items at the right of
the dialog. A group marker shows the beginning of a group of
buttons, menu items, or commands. On the toolbar, the group
marker is a toggle button:

‘% Hide Group — Click this button to contract the items in the
group.

% Show Group — Click this button to expand the items in the

group.
Add Separator — Click this buttom to add a separator marker to
divide up your toolbar items. The separator marker icon is

displayed in the list of added items at the right of the dialog.

Add Gap — Click this button to add a small space between items on
the toolbar. A gap is displayed in the list of added items at the right
of the dialog.

Add — Click this button to add the selected Item to the toolbar. The
item is displayed in the list of added items at the right of the dialog.

@I Drag Crosshairs — Click and hold the mouse button and drag the
crosshairs over a toolbar button. The button is added automatically
to custom toolbar and is displayed on the dialog.

o
5 Remove — Click this button to remove the item selected in the
added items list from your toolbar.

‘ﬁl Move the item up the menu — Click this button to move the
selected item up the order of items on the toolbar.

&I Move the item down the menu — Click this option to move it down
the order of items on the toolbar.
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‘Ej Change button icon — Click this button to change the icon for the
button selected in the added items list. The Customise Button dialog
(see page 25) is displayed.

Edit a user-defined toolbar

1 Select Customise toolbar from the context menu, displayed when
you right-click on an empty section of any toolbar.

v Views

v Levels
Surface/Curve Edit
Solid Edit
Mesh Edit
Cloud Edit
Style
Material Edit

v Explorer

Custom 3

v General Edit
Model Analysis
Madel Fixing

Customise toolbar...

2 Select the Toolbars tab on the Customise dialog (see page 21).

3 Select the toolbar you want to edit from the Toolbar drop-down
list.

4 Make your changes.
Click OK.

Displaying an existing user-defined toolbar
1 Select View > Toolbars > Custom.

2 Select the toolbar you want to display.

Customising buttons for user-defined toolbars

When you are creating or editing a user-defined toolbar, you can
edit and customise buttons. You can:

= customise an existing button on a user-defined toolbar (see page
24).

= create a new button to be added to the toolbar (see page 24).

= select a new button on the Customise Button dialog (see page
25).

= use the bitmap editor on the Customise Picture dialog (see page
26).
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Customising a button on a user-defined toolbar
To customise a button on an existing user-defined toolbar:
1 On the Customise dialog (see page 21), select the button you
want to customise in the added list.
2 Click the Change Button button to display the Customise
Button dialog (see page 25).

3 Select Customise. The Modify option becomes available and a
small thumbnail of the selected button is displayed.

4 Click Modify.
Use the bitmap editing functions on the Customise Picture dialog
(see page 26) to edit the bitmap picture.
Creating a new button for a user-defined toolbar
To create a new button to be added to a user-defined toolbar:
1 Display the Customise Button dialog (see page 25).
2 Select the Picture option.

3 Select a picture or blank background.

.
Customise Button [ﬂ

O Tedt

@ Picture

= e
E@ZE?@&E
ASZOAUT T
1 # @ches ) <2
@«JJG@OOES*
L RuRFaduwuedd$
BEQH I ATHE v 4D
AR FHEHE. 5D
"7 Vet Jinik y §=07N ~ S Tl
v EE _JBEOOO -

() Custormise

Modify

[ oK ]l Cancel l[ Help l

4  Select the Customise option. The Modify option activates and a
small thumbnail of the selected picture is displayed.

5 Click Modify.
The Customise Picture dialog (see page 26) is displayed.
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6 Use the bitmap editing functions to edit or customise your
selected button.

Customise Button dialog
Use this dialog to:
= enter text to display as the item's button.
= select a picture to be displayed as the item's button.

= select a picture to edit or customise using the bitmap editing
functionality on the Customise Picture dialog (see page 26)

= change the description of a command. This option is displayed
only if you have selected Command from the Type list.

Customise Button E
) Text
@) Picture
Houmuo=B o~/ -
LE—=A &Shibmps -
A82BUFTI @D
t et @il A X
R S LL LYY

$FPLEOF I ATE v &
DARDF BE. 508
e PMItT 213 %
Ovx/8ESNS J)E -

() Custormise

Modify

Command macro run 'cha.mac’

Description macro - load start settings

[ oK ][ Cancel ][ Help ]

Text — Select this option and enter text to be displayed as a button.

Picture — Select this option and select an icon to be displayed as a
button.

Customise — If selected, the Modify button is displayed.

Modify — Click this button to display the selected picture in the
bitmap editor on the Customise Picture dialog (see page 26) to
customise the picture before adding it to a user-defined toolbar.

Command — The command is displayed and you can edit it.
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Description — The description for the command is displayed and you
can edit it.

Customise Picture dialog

Use the bitmap editing functions on this dialog to customise the
button selected on the Customise Button dialog (see page 25). You
can:

= customise a button on an existing user-defined toolbar (see page
24).

= create a new button (see page 24) by selecting a picture or
background button from those provided.

[ Customise Button ﬁw
0 Text
(@ Picture
S o LN X7 R T -
LE=Zs Ahomse
&3 @&ﬁﬁﬁﬁﬁﬁ
BB ) ANEA0F 33—
L uBdadued e

BEQH I ATHE v 4D
ARD@FHE. B DV,
S MMt E 2R3 8]
v/ B2 EH _JEEOOO -

() Custormise

Modify

oK ]l Cancel l[ Help J
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The selected button is displayed as a bitmap on a grid showing each
pixel, ready for editing.

( ™y
Customise Picture u

VA=)
L]~
—1
T 2550

| ok || Cancel || Help |

L A

At the top right of the dialog there is a preview of the button, which
is updated as you make changes.

Undo — Undo the last command.

Redo — Reverse the last Undo command.

Paste — Click this button to paste the clipboard contents. You
can copy an image from an image editor (for example MS-Paint),
copy the image to the clipboard and then paste it this button.

Thumbnail — Click this button to use a thumbnail of the current
model.

Brush — Select this option to change the colour of the pixels that
you drag your mouse over to the selected Colour and Transparency.

Dropper — Select this option and click on the bitmap image to
match the Colour setting to an existing colour.

Line — Select this tool to draw a straight line with your cursor.
Set the Colour and Transparency of the line.

@ Box — Use this tool to draw a box. Set the Colour and
Transparency of the box.

-B Colour — Use the colour chart to select a colour.
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{
T 250 Transparency — Drag the slider between T (transparent) and
O (opaque).

OK — Click this button to save the edited image.

Cancel — Click this button to close the dialog without saving your
changes.

Sharing a user-defined toolbar and custom buttons
User-defined toolbars have a name in the format CustomToolbarX.

Custom buttons have a name in the format ToolbarX_PictureY.bmp.

To send a user-defined toolbar and its buttons to another user:
1 Find the user-specific files. They are stored in xxxx\PowerSHAPE
where xxxx is one of the following:

= C:\Documents and Settings\[username]\Application Data (XP
installation)

=  C:\Users\[username]\AppData\Roaming\ (Windows 7 and Windows
8 installation)

= the location that is indicated by your HOME variable.
) To find the Local config folder (PowerSHAPE), enter print
app.paths in the command window.
2 Select the required files. They include:
= a file that contains the toolbar, for example CustomToolbarl.

= one or more button files from the toolbar, for example
Toolbarl_Picturel.bmp.

3 Email the files to another user, with instructions to copy the files
into the folder containing their user-specific files.
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Flyouts overview

A flyout toolbar is an extended part of a toolbar (see page 15).

L LER S DGO SR O

¥,
&

Access a flyout toolbar using a flyout button. Flyout buttons have a
small triangle icon in the bottom right corner. There are two types
of flyout buttons:

= Red ‘ icon — Flyouts with a red icon contain mode buttons.
Right-click on the flyout button to display the flyout toolbar.
Select a mode button to display the buttons for the mode on the
toolbar.

TIT
For example, if you select the Model Fixing E:E’ mode button

from the General Edits '&h flyout, the toolbar displays the model-
fixing buttons.

- U You can cycle through the available modes by repeatedly
clicking the flyout button.

= Black ‘ icon — Flyouts with a black icon group similar buttons,

for example the Offset @ flyout. Right-click on the flyout button
to show the flyout toolbar and click the button you want. The
most recently used button from the flyout toolbar is displayed as
the flyout button.

You can display a flyout toolbar in one of these ways:
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= Hover your cursor over the flyout button. The flyout toolbar is
hidden when you move your cursor away.

= Right-click on the flyout button. The flyout toolbar is displayed
until you click.

Status bar overview

The Status bar is displayed at the bottom of the screen.

&, world + 0 :General - %%% 5} HH 396020 65574 O 3 !: To
Use the Status bar to:

= Set the default drawing plane (see page 111).

= Set point-locking (see page 137).

= Display the Intelligent Cursor flyout (see page 56).
= Display the Grid (see page 136).

= Enter point co-ordinates (see page 116).

= Display the Position dialog (see page 119).

= Display the Calculator (see page 140).

= Display the Measure dialog (see page 160).

= Connect/Disconnect the Arm (see page 225).

For further details, see Using the status bar (see page 30)

Using the status bar

The Status bar is fixed at the bottom of the screen.

L, world v 0 :General - 5@%% 3;2 ﬁ 476016 -63821 O Z H‘ Tol 001

| LNV LLENY N7 L

® ® ©) ® 0O @ ® PO® ® ®

Key Object Name Description

@ & Temporary Click this button to create
workplane or remove a temporary

workplane. For further
details see, Creating a
temporary workplane in
the Wireframe modelling
manual.
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@ world  |»|  Workplane Use this list to activate
and de-activate
workplanes. You can also
use it to change the
name of the selected
workplane. For further
details, see Workplane
list.

©) 0 : General Current Level  This displays the level of
the selected item or the
level you are working on.

Use this to change the
level of the selected
items. Only named levels
that appear in the Level
dialog are displayed in
this list.

For further details, see
View > Toolbars > Levels

@ ¥ %@  Principal plane Select a button to set the
principal plane of the
current workspace. Each
button displays the label
of the axis that is normal
to the principal plane. For
example, the button with
label Z represents the XY
principal plane.

& =) Point lock Toggle this button to
enable or disable point-
locking when entering
positions using the
mouse. For further
details, see Using point-
locking (see page 137).

® B Intelligent Right-click this flyout
Cursor button to display the
Intelligent Cursor flyout
toolbar (see page 56).

@ £ Grid on/off Toggle this button to
enable or disable the
grid. The cursor snaps to
the grid lines Grid when
positioning objects.
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@ mn

64878 0

Grid scale

Coordinates

Position

Calculator

Connect/Disco
nnect the Arm

Tol

Command
input

Using the Status bar to enter data

There are two ways to enter data.

View and edit the scale of
the grid (see page 136)
when it is enabled.

The X, Y, and Z
coordinates of the cursor
are displayed
respectively.

When you are creating
objects, click this button
to display the Position
dialog (see page 119),
where there are various
tools for entering
positions.

Click this button to open
the Calculator (see page

139).

Use this flyout to connect
or disconnect an arm
(see page 225). To
connect an arm you need
an appropriate licence file
and drivers installed on
your computer.

The general tolerance
variable is displayed. You
can edit the value.

Use this to:

enter data (see page

view previously
entered data (see
page 33).

display the Command
window (see page

= Click in the Command input box. Enter the data and press Enter.
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= Move the cursor into the graphics window and enter the data.
The data displays in the Command input box. Press Enter to enter
the data.

Using the Status bar to view previously entered data
Click in the Data entry box.

1 Use the up and down arrow keys on the keyboard to display the
previously entered data.

= The up arrow key displays previously entered data upwards
from the last entry.

= The down arrow key displays previously entered data
downwards from the first entry.

2 If you want to enter any of the data again, press Enter when it is
displayed in the Data entry box.

Using the Status bar to display the command window
Move the cursor into the Data entry box and double-click in the box.

The Command window is displayed.

Dialog overview

= A dialog is a movable box that is displayed when you need to
provide information to the software. Dialogs may contain:

= data entry boxes
= expandable lists
= buttons

= Most operations in a dialog are controlled by using the mouse or
by using the menus. Some options and functions display other
dialogs. For example, when you open a model a dialog is
displayed for you to select a model from a list.

= Options that are followed by =, display dialogs for you to make
choices and enter details.

= Click OK to use the new information and close the box.

Text boxes and data boxes

Use these boxes to enter text or numbers. Click in the box, keeping
the mouse cursor inside the box, then type the characters. The data
is entered when you press Enter.
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A value that is defined with a parameter or expression is indicated
by the use of = in addition to the value.

For example, if you enter Length as a=20 and Width values as a+35,
the length and width values will be displayed in the dialog as =20
and =55 respectively.

#) Block S
Dimensions | Workspace

MName 1

Length (X) =20

Width () =55

Height (Z) 60

Draft
0
0 0

0

QK ” Cancel ] [ Help

Drop-down lists
M

Enter your data in one of the following ways:

= Click in the box and type in your data.

= Click the arrow B to expand the box showing any previous
entries. You can then click on the one you want.

Option menus

These are displayed as drop-down lists that expand to show a menu
list.

Options |Ll

Click the arrow [+ to expand the list. Click on an option in the list to
select it. The menu collapses to display the selected option.

Value box

0.6 %

Increase or decrease the value by clicking the up or down arrow.
You can also type a new value into the box.
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Tabs

Tabs are used in dialogs to show a different work page for each tab.
The example below shows the tabs on the Calculator dialog.

& Calculator @

| Scientificl Parameters | Functions| Measure |
T

s

Option selection buttons

There are two types of option selection buttons.

9 Option1
Option 2
Option 3

These buttons are small and placed next to their options. When one
button is clicked, a dot appears in the button and the other
previously clicked button pops out. Only one option button can be
ON at any time and one option button must always be selected. It is
not possible to have them all OFF.

Option 1

Option 2

Option 3

These options buttons are fully independent. A group of these can
be any combination of ON and OFF. Click a button to set ON and
click again to set OFF.

Buttons
Each button displays a unique image or text to represent a
command. When clicked, the button appears to press-in and the
associated command is activated. When the command is not

available, the icon image or text appears grey and the button will
not press-in when clicked.

Apply button
Apply

Click to make the changes required, but to leave the dialog
displayed.

When a dialog is displayed, you can click the right-mouse-button in
the graphics area as a shortcut for Apply or Accept.
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EQ Apply has precedence over Accept, so when a dialog has both
Apply and Accept buttons available, clicking the right mouse
button is the same as clicking Apply.

OK button
oK
Click to make the changes required and close the dialog.

&  Pressing Enter is the same as clicking OK on a dialog.

Cancel button

Cancel

This button closes the dialog, discarding any edits carried out on the
model while it was displayed.

Using the mouse

The mouse is the main device for controlling the software. You can
click buttons or objects with or without keyboard modifier keys (Alt,
Shift, or Ctrl) to alter the way you can create, select, move, edit, or
view models on the screen. The following terms are used in the
documentation:

= Click — Press and release the left mouse button (see page 39).
= Double-click — Rapidly click the left mouse button twice.

= Drag — Hold down the left mouse button and move the mouse
while holding the button down.

= Move — Move the mouse without pressing any of the mouse
buttons.

When other mouse buttons are to be used the required button is
specified; for example

= Middle-click
= Middle-drag
= Right-click

The mouse controls such as double-click speed and hit radius are
set to default values, but can be specified on the Mouse page of the
Options dialog.

The cursor that is displayed when you use the mouse indicates the
operation that you are doing.
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Context-sensitive cursors

The cursor that is displayed when you use the mouse reflects the
operation that is being carried out. Context-sensitive cursors are
available in the following areas:

Annotation (see page 37)

Curve toolbar (see page 37)
Drafting (see page 37)

General edits toolbar (see page 38)
View toolbar (see page 38)

Other (see page 38)

Context sensitive cursors — Annotation toolbar

~L __ Add text along a curve.

It _ Add text (horizontally or vertically).

Context sensitive cursors — Curve toolbar

— Stop curve.

@ — Close curve.

# _ sketch curve.
[ 3 . .
I Select start and end point (composite curve).

Context sensitive cursors — Drafting

E3 — Activate view.

3@‘3@ — View selection.

Y
B — Drawing selection.
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Arc and line lengths are displayed on the cursor when creating
dimensions.

Context sensitive cursors — General edits
i‘% — Limit cut.
E’? — Limit point.
& _ Move/copy/stretch (also used for drag-move).
Po — Rotate items.
b?m — Mirror items.
E"’B — Mirror items across a user defined plane.
5‘@ — Mirror items in a wireframe line.
bﬂ‘ — Offset items.
§B — Scale items.
Context sensitive cursors — View toolbar

@
— Zoom to box.

Q — Zoom.

@ — Rotate.

Kﬂ.l] — Pan.

Context sensitive cursors — Other

& — Warning/error.

38 ¢ Basic modelling concepts PowerSHAPE 2015 R2 Reference Help



2 — Cursor selection/edge-pick hand.

Mo _ Add component.

r
2 — Principal plane-lock toggled.

[ .
& _— Action not allowed.
" |
— Action not allowed, plane.

Y
© Action not allowed, arc.

& _ Paste attributes.

}2:..
# — Selection filter.

Using the left mouse button

N This is the main mouse button for selecting menu
_J options, clicking buttons on toolbars and dialogs,
and for editing model objects. It has different
effects according to where the cursor is
positioned.

You can use the left mouse button:
= over a menu (see page 39)
= over a non-active graphics window (see page 40)
= over an active graphics window (see page 40)
= on an object (see page 44)
= in a dialog (see page 41)
= after a Cut or Copy (see page 48).

Over a menu

e Single Click highlights and selects menu options.
J
5’-"'2-.\ Double Click has no particular effect over menus.
X<) PowerSHAPE assumes you intended to single
click.

PowerSHAPE 2015 R2 Reference Help Basic modelling concepts « 39



Drag by holding down the left mouse button and
moving the mouse to move the cursor. You can:

&) = Drag the cursor over objects in the graphics
window to highlight them for selection.

= Edit and create dimensions by dragging them
to the required position.

= Edit objects by dragging their handles.

)

Move the cursor over the different options,
7 highlighting the ones that are available. You can:

_J = Move the cursor over menus to display
submenus where they are available.

= Move the cursor over toolbars to display
flyouts where they are available.

= Activate construction lines when the intelligent
cursor is active.

= Move the cursor along construction lines.

Over a non-active graphics window

. _\ Single-click in a non-active graphics window
activates the window. The title of the active
window is highlighted.

Over an active graphics window

o .\ Single Click in an active graphics window usually
_J signifies an attempt to select an object or to enter
a position. Click away from any object to clear the

current selection.

When entering positions, click away from any
object to input a position on the principal plane of
the active workplane.

”ﬂz. Double-click has no effect unless you are pointing
X<) at an object.

40 » Basic modelling concepts PowerSHAPE 2015 R2 Reference Help



Drag (hold down the Left mouse button while

7~ dragging) to draw a rubber band box. Objects
_) within the box are selected, indicated by their
" yellow highlight colour and handles.
Note:

= Any other objects already selected and not
within the box become deselected.

= If the box contains no objects, the current
selection is cleared.

= When more than one object is selected, the
graphical handles are not displayed.

Shift-Drag (hold down the Shift key while
dragging) draws a rubber band box. Objects
within the box are added to the current selection.

@ )

Ctrl-Drag (hold down the Ctrl key while dragging)
draws a rubber band box. Objects within the box
are added to the current selection or deselected if
they are already selected.

2}

Ctrl-Shift-Drag (hold down both the Ctrl and Shift
% keys while dragging) draws a rubber band box.
(_D Objects within the box are deselected from the
current selection.

Shift-Alt-Drag (hold down the Shift and Alt keys
while dragging) rotates the view around the X

“
m axis.

In a dialog

> Single click to select options and press buttons.

-/ On slider controls, clicks on the track cause the slider
to step towards the cursor.
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Double-click is not effective on all dialogs.

Double-click in a text box to select all the text. If you
then type new text, the selected text is replaced by
the new text.

Double-click on an item in a list to select the item and
accept the dialog. For example, double-clicking a file
name in the Open Model dialog, accepts the dialog and
opens the model.

’: Shift-click (press and hold the Shift key while clicking)
s/ to select multiple items in a list. All items between the
last item selected and the current item clicked become
selected.
=N Drag slider controls to move the slider button.
.

Using the middle mouse button

Use this mouse button with keyboard “modifier” keys to control the
view of your model. It is not used within the dialog and does not
alter a model’s design.

=& If you have a two button mouse, operations using the middle
mouse button are available using the other two buttons. For
further details, see Right-hand mouse button (see page 46)
and Left and right mouse buttons (see page 48).

NN Middle-click to Rotate the view, hold down the
_J middle button and move the mouse. The model
turns as if the cursor is pushing and pulling on the
outer surface of a ball and a ball graphic appears
over the centre of rotation to show what is
happening.
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Y Middle-click to change Orientation. Position the

_J cursor to the side of the model and click the
middle mouse button. The model will be rotated
so that you are viewing the model from the
position of the cursor.

A

. = ’.‘_) g E

-—=> & i

“ Shift+Middle-click to Pan a particular point to the
centre of the view, hold down the Shift key and
click the point in the model you want to appear in
the middle of the view.

= Ctrl+Middle-click to Pan a particular point to the

(_]’ centre of the view, hold down the Control key and
click the point in the model you want to appear in
the middle of the view.

Shift+Middle-click+drag to Pan the view, hold down
& the Shift key and drag the middle button. The
[ 'i\' view follows the mouse movements.

Ctrl+Middle-click+drag to Zoom the view, hold
7 down the Control key and drag the middle button.
ﬂ Moving up the screen magnifies the view. Moving
down the screen reduces the view

Ctrl+Shift+Middle-click+Drag to Zoom to a box, hold
7 down the Shift and Ctrl keys and drag the middle
m button. A rubber-band box appears. When you
release the mouse button, the view zooms to the
box size.

Shift+Alt+Middle-click+drag (holding down both the
Shift and Alt keys while dragging) to rotate the
%= view around the Y axis.
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On an object

When selected, objects are displayed with additional edit handles.
For example:

= Lines have key points at each end.

= Curves have key points on arms extending from the selected
control point on the curve.

= Arcs have key points at the centre and at the start and end of
the arc sector.

= Workplanes have a “control rectangle” and origin.

If you drag a key point, only the aspect of the object controlled by
the point will move.

To move the whole object, be careful to click on the object itself,
but away from any of its key points.

'

o Single-click over an unselected object to select it.
_J The object turns yellow with its key points shown
as graphical “handles”. The selected object’s key
point closest to the cursor when selected becomes
its anchor point.

Any other objects already selected become
deselected.

If the Intelligent Cursor is ON, the cursor changes
as you move over objects and current selections.

Double-click to select the object, but also to send
the command to display a dialog or toolbar
allowing you to edit the object’s properties. For
further details, see Modifying an object in the
Menus and Toolbars manual.

When entering a series of points (for example, for
a series of lines or a curve), double click to finish

the series. A subsequent single click starts a new

series.

@
@’
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Drag a selected object to move it. While the
button is pressed, the object follows the mouse.
When you release the button, the Confirm Drag
dialog is displayed for you to confirm the x, y, z
coordinates for the move. Although the object
appears to continue to move with the cursor, the
coordinates are fixed where you released the
mouse button.

Click OK to confirm the coordinate

& Confirm Drag @

Cenfirm drag by (xy,z):

=)
&

-14.557 031484 0

[ QK ]| Cancel |

“& The move is relative to the active workplane.

Xy

Shift+click (hold down the Shift key while clicking)
to add objects to the current selection.

Ctrl+click (hold down the Ctrl key while clicking) to
add objects to the current selection or deselect
those already selected.

Alt+click (hold down the Alt key while clicking) to
create composite curves. For further details, see
Creating a composite curve by tracing in the
Wireframe modelling manual.

Ctrl+Shift+click (hold down both the Ctrl and Shift
keys while clicking) to deselect objects from the

(_’t:i current selection.

&y @8
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Ctrl+Drag (hold down the Ctrl key while dragging)
to copy the selected objects. The copy is dropped
when you release the mouse button.

This copy does not overwrite data already on the
Cut/Copy clipboard. The Confirm Drag dialog is
displayed where you confirm the x, vy, z
coordinates for the move.

)

“&  The move is relative to the active
workplane.

5_] Confirm Drag @

Confirm drag by (xy.z):

-14.557 0831484 0

OK ]| Cancel |

Using the right mouse button
You can use the right mouse button:
= QOver an object (see page 47)
= In a text box (see page 47)
= QOver an active graphics window (see page 47)

= When a dialog is displayed, you can click the right-mouse button
in the graphics area as a shortcut for Apply or Accept. If Apply
and Accept are unavailable, clciking the tigh mousse button will
close the dialog without making any changes.

EQ Apply has precedence over Accept, so when a dialog has
both Apply and Accept buttons available, clicking the right
mouse button is the same as clicking Apply.

T Click with this mouse button to display context
- menus and the calculator. You can also use this
button to pan, zoom and drag the view.
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Over an object

r"F_\ Single right click in the active model window to
_J display context menus. These contain various
options including Cut, Copy, Paste and Delete. Click
over different object types or a blank space to
display options on the context menu that are
relevant to the object type. For further details, see
context menus (see page 13).

In a text box
r"F.\ Single right-click in a numeric text box to display
_J the calculator. The calculation results are

displayed automatically in the text box when you
press the Enter key or move the mouse outside
the numeric text box.

In a text box, this displays a context menu with
options Undo, Cut, Copy, Paste, Delete and Select
All. You can use these options on the data in the
box.

i Shift+right-click in a numeric text box to display a

L context menu with options Undo, Cut, Copy,

1T | Paste, Delete, and Select All. You can use these
options on the data in the box.

Over an active graphics window

i Shift+right-click to Pan a particular point to the

' centre of the view, hold down the Shift key and
click the point in the model you want to appear in
the middle of the view.

Ctrl+right-click to Pan a particular point to the
centre of the view, hold down the Control key and
click the point in the model you want to appear in
the middle of the view.

e

Shift+right-click+Drag to Pan the view, hold down
i the Shift key and drag the right button. The view
) follows the mouse movements.
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Ctrl+right-click+Drag to Zoom the view, hold down

L, the Ctrl key and drag the right button. Moving up
) the screen magnifies the view. Moving down the
screen reduces the view
Alt+right-click-Drag to Zoom to a box, hold down
L, the Alt key and drag the right button. A rubber-

band box appears. When you release the mouse
button, the view zooms to the box size.

Ctrl+Shift+right-click+Drag (hold down both the Ctrl
and Shift keys while dragging the right mouse) to
rotate the view. The model turns as if the cursor
is pushing and pulling on the outer surface of a
ball and a ball graphic appears over the centre of
rotation to show what is happening.

g

Shift+Alt+right-click+Drag (holding down the Shift
“» | and Alt keys while dragging) to rotate the view

— around the Z axis.
k ‘ i

After a Cut or Copy operation

N Ctrl+Alt+Click (hold down the Ctrl and Alt keys
while clicking) to enter an anchor point for Paste
Special.

Left and right mouse buttons

Shift+Alt+Drag (hold down the Shift and Alt keys
while dragging) to rotate the view around the Y
axis.

Left-click+right-click to rotate the view, hold down
both the left and right buttons and move the
mouse. The model turns as if the cursor is
pushing and pulling on the outer surface of a ball
and a ball graphic appears over the centre of
rotation to show what is happening.

O 5;
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Using the keyboard

The keyboard is usually used to enter information into a dialog. This
might be when you want to create or edit an object to a specific size
and position.

Certain "modifier” keys are also used with the mouse to change the
way the mouse behaves. For further details, see Using the mouse
(see page 36).

There are also a number of keyboard shortcuts that allow you to do
a variety of operations such as open and close models. For further
details, see Shortcuts to menu options.

Graphics area

PowerSHAPE runs within its own window containing:
= Menus (see page 12)

= Toolbars (see page 15)

= Status bar (see page 30)

= Graphics area (see page 49)

For further details, see Screen layout (see page 11) and The
coordinate system (see page 111)

The graphics area may be:
= a single modelling window that fills the graphics area.

= several modelling windows that overlay each other in the
graphics area. These windows can be placed anywhere on the
screen, not necessarily within the graphics area. For further
details, see Window menu overview.

Each modelling window displays views of a single model. You can
open as many modelling windows for each model as you like, but
closing a model’s last window also closes the model.

Modelling windows in the graphics area

Use the Window menu to control the content displayed in the
graphics area:

= Create new modelling windows.
= Swap between modelling windows.

= Make a different modelling window active. To do this click on the
window or select it from the menu. Only one modelling window is
active at any time and this is indicated by the window's
highlighted title.
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= Change the display of modelling windows.

Use the View menu to:

= Change the view shown in modelling windows.

= Increase the visible modelling area by selecting Full Screen or
Full Screen Preview.

Displaying modelling windows

= Use Single window mode (see page 50) to display a single
working modelling window that fills the whole area.

= Use Multi-window mode (see page 51) to display several
overlapping modelling windows.

= Display several tiled model windows that are tiled vertically or
tiled horizontally.

Closing modelling windows

Click * at the top corner of the window.

Resizing modelling windows

Windows have resize handles at the corners and borders. Drag them
to change the window size. For more information, see your
operating system documentation.

Full screen mode

Use the following typed commands to make PowerSHAPE stretch to
fill the screen:

GUI FULLSCREEN ON/OFF removes the taskbar and puts menu
off the top of the screen.

GUI PREVIEWSCREEN ON/OFF removes the taskbar, puts menu
off the top of the screen.and removes all toolbars.

The menus can still be accessed off the top of the screen.

Single window mode

Click Windows fix/float @ to fill the graphics area (see page 49)
with the active modelling window. To display a different modelling
window, select it from the list on the Window menu.

For further details, see Window menu overview.
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Multi-window mode

When the modelling window fills the graphics area, click Windows

fix/float to display each window in their own frames. These
modelling windows are moveable and resizable. Each has a banner
across the top showing the window name.

Click on the banner (or the border) of a window to bring the window
to the front of other windows. Drag the banner to move the window
around the screen.

For further details, see Window menu overview in the Menus and
Toolbars manual
Tile vertically

This displays open model windows vertically so they are all visible
within the graphics area. The sizes of each window depends on the
number of windows open.
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You can resize and move tiled modelling windows.

Click the Maximise button on a tiled window to revert to a single
window display.
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Tile horizontally

This displays open modelling windows horizontally so they are all
visible within the graphics area. Their individual sizes depend on the
number of windows open.
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You can resize and move tiled modelling windows.

Click the Maximise button on a tiled window to revert to a single
window display.

Intelligent Cursor

Use the following sections for information on using the Intelligent
Cursor:

What is the Intelligent Cursor? (see page 53)
Construction lines (see page 55)

Intelligent Cursor flyout (see page 56)
Entering positions (see page 58)

Selection (see page 60)

Using a locked axis (see page 60)

Editing objects (see page 65)
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What is the Intelligent Cursor?

The Intelligent Cursor provides dynamic assistance for its two
primary functions:

= Point input — It activates construction lines and labels for
dragging, snapping and for point creation.

= Selection — It highlights the object under the cursor ready for
selection. For further details, see Selection using the Intelligent
Cursor (see page 60)

The cursor icon changes to assist you when selecting and editing
objects. For further details, see Intelligent Cursor construction
labels (see page 59)

Using the Intelligent Cursor

The Intelligent Cursor is enabled by default. You can enable and
disable the Intelligent Cursor in one of these ways:

= Turning the Intelligent Cursor off or on (see page 53)
= Context menu (see page 54)
= The Mouse page of the Options dialog (see page 54)

Turning the Intelligent cursor on or off

The Intelligent Cursor is enabled by default. You can enable and
disable the Intelligent Cursor using the options on the Intelligent
Cursor flyout (see page 56) on the status bar.

1 Right-click the Intelligent Cursor %‘1 button on the status bar to
display the Intelligent Cursor flyout.

@
&

_i'.'.' :-

>
-HWES @

2 Click the Intelligent Cursor Off @ button to disable the Intelligent
Cursor.

3 Click the Intelligent Cursor On o button to enable the Intelligent
Cursor.
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View context menu

1 In modelling mode, right-click in an empty space in the graphics
window to display the View menu (see page 13).

2 Deselect the Intelligent Cursor option to disable it.

3 Select it again to enable the Intelligent Cursor.

Mouse page of the Options dialog

Use the Active option to toggle the Intelligent Cursor. This option is

selected by default.

&l Options @
=] General
Mouse
- Help
.. General Edits MouseClick
m Hit radius D 8
- Keyboard
_T_rnp:zrtles Intelligent Cursor
- Toolbars ] Active
. Arm
. Units and Tolerances Show construction distances
- File [7] Shaded highlighting
[ View )
+ Object [ Fast rubber-banding
- Farmat [¥] Background grid
&- Tools [¥] Edge picking
[+ Assermnbly
[+- Data Exchange Drag move
[+- Drafting )
[ PS-Team Show Mext Selection
[+- Manufacturing
[ oK ] [ Cancel ] [ Help ]

L

The Intelligent Cursor displays in the graphics window:

= various cursor types
= construction lines

= construction labels

= construction distances

When you click OK, PowerSHAPE uses the new Intelligent Cursor
settings. For further details on Intelligent Cursor options, see Mouse

options.
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Construction lines

When you hover the Intelligent Cursor over an important key point
(one that displays any of the construction labels (see page 59)),
construction lines are created from that key point. You can now
drag the cursor along a construction line and see the appropriate
labels display. Clicking causes the position to snap to that point.

The following example draws a box:

\\Y button.
\\Y button.

1 On the Main toolbar, select the Line

2 On the Line toolbar, select the Continuous
3 Click to start a line.

L

Drag along a construction line and click.

e

4 Drag along a 90° construction line and click. The line snaps to
give a square intersection.

. (0N

5 Drag the cursor down to the original start point and hover. The
cursor displays End and the construction lines display.

6 Drag along the vertical construction line until Intersection is
shown.

Intersection
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7 Snap to the start and finish with one more click when End is
displayed.

End
s
If the Intelligent Cursor Gridding is enabled, the label On in the
above diagrams is replaced by a distance from the last point
selected. For example:

— B

This provides a convenient way to enter accurate dimensions.

2 To disable construction lines temporarily, press and hold the
Shift key.

Turning construction lines on or off
The Intelligent Cursor’s construction lines are enabled by default. To

disable construction lines, click the Construction Lines i button
from the Intelligent Cursor flyout (see page 56) on the Status bar.
The construction lines are not displayed until they are turned back
on. All functionality is still available.

Intelligent Cursor flyout

1 Click %A (Status bar) using the right mouse button to display the
Intelligent Cursor flyout.

2 Select the Intelligent Cursor option you require.

& The Intelligent Cursor options are for point entry only (not
selection).

) BP9

-
D
-0 % i

o Intelligent Cursor on (default) (see page 53).

‘%’ Intelligent Cursor off (see page 53).
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el Snap to keypoints (see page 57).
O, Snap to centre keypoints (see page 57).
~is Construction lines on/off (see page 56).

:> Click this button to snap the cursor to the nearest node
instead of the exact point on the mesh.

3 Click ]35; (Status bar) to return to the default flyout setting when
you have finished using the Intelligent Cursor options.

Snap to keypoints

Use Snap to keypoints to detect only keypoints in your model when
entering points. Anything that is not a keypoint is ignored by the
functionality in use. On wireframe items the cursor will snap to the
nearest keypoint.

When this option is selected, the cursor changes to +§3° as a
reminder that point entry is restricted to keypoints.

To activate Snap to keypoints:

1 Click ]35; (Status bar) using the right mouse button to display the
Intelligent Cursor flyout (see page 56).

2 Click [l Snap to keypoints.

Snap to centre keypoints

Snap to centre keypoints is a restrictive option that filters out all
point input except circle and hole centres. This is particularly useful
when dimensioning a large number of holes.

When the option is selected, the cursor changes to ¥ as a
reminder that point entry is restricted to centre keypoints.

Any point on the geometry of circles will snap to the centre of that
arc. For example,
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1 Hover the cursor over an arc

2 Click to snap the centre of that arc.

toa:20 Lidg

It is not necessary to select the centre of the arc directly.

) This is a useful technique when working with overlapping or
concentric circles where the centre is not easily identifiable.

To activate Snap to centre keypoints:

1 Click %A (status bar) using the right mouse button to display the
Intelligent Cursor flyout (see page 57).

2 Click '/ to activate Snap to centre keypoints.

Entering positions using the Intelligent Cursor

The Intelligent Cursor shows additional information to help you to
define the position you want when entering positions.
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When you move the cursor over an object, construction labels (see
page 59) are displayed by the Intelligent Cursor. These construction
labels:

= are shown and hidden as you move the cursor over them.
= indicate what happens if you click while the label is displayed.

= make snapping with the cursor more accurate. The labels display
when key points are within snap range of key positions in the
model. You can click when a label (see page 59) is displayed to
snap to the cursor at the labelled position.

“&  The Intelligent Cursor (see page 53) is enabled by default.

Intelligent Cursor construction labels

The labels you may see displayed by the Intelligent Cursor include:

= End — Shows that the position will snap to the end point of a
line, arc, curve, or profile.

= Mid-point — Shows that the position will snap to a point mid way
between the start and end points of a line or arc.

= Centre — Shows that the position will snap to the centre of an arc
or circle, or hole feature. The name of the feature is also
displayed.

= Key-point — Shows the keypoints on curves and surfaces where
they can be manipulated. The position will snap to the nearest
keypoint on the object under the cursor (for example, a surface
patch corner or a curve key point). This label can also show the
origin of a workplane.

= On — Shows that the cursor is on a line and the position will snap
to a point that lies exactly on the object, but not at one of its key
points (for example, end, corner, centre points).

If the Background Grid option is ON, a number representing a
distance along the object from the last key point visited by the
cursor is displayed. The values are rounded to the nearest sensible
value. Zoom out to see coarser increments. Zoom in to see finer
increments.

= In
Shows that the position will snap to a point on the inside of a
surface patch or a solid face (not one of the keypoints or
positions along a curve).

= Intersection
Shows where two objects cross and that the position will snap to
the intersection between the two objects under the cursor.
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= Tangent
Displays when a tangent to an arc can be made. The position will
be calculated so that the line or arc being created is tangential to
the line or arc under the cursor. The position will not necessarily
be under the cursor. This works whether you are placing a line to
an arc, an arc to a line or an arc to an arc.

= End sign F

This displays when clicking will complete a curve or continuous
series of lines.

= Closing acurve @

This displays when clicking will create a closed curve.

=&  We strongly recommend that you normally work with the
Construction Level switched OFF. For further details, see
Format > Levels.

Selection using the Intelligent Cursor

When the Intelligent Cursor is enabled, objects are highlighted as
you move the cursor over them. This shows which objects can be
selected if you click at that point. For further details, see Turning
the Intelligent cursor on or off (see page 53).

When several objects are under the cursor and one of them is
selected, the Intelligent Cursor highlights the next object from the
database at that position. A click now deselects the selected object,
selects the highlighted object, and highlights the next one. This
enables you to select the correct object from the group.

You can also right-click to display the object's menu and click Next
Selection to select the next object.

The Intelligent Cursor option is displayed on the context menu.
Select or Deselect to toggle the Intelligent Cursor on and off.
Selecting this option is the same as selecting the Intelligent Cursor
Active option from the Mouse options page of the Options dialog.

Using a locked axis with the Intelligent Cursor

The Intelligent Cursor can be an effective tool when used with a
locked axis.

= Intelligent Cursor modification keys (see page 61)
= Creation using a locked axis (see page 61)
= Dragging on a locked axis (see page 62)

= Moving points on a locked axis (see page 62)
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= Snapping to points using a locked axis (see page 63)

Intelligent Cursor modification keys

The following keys on the keyboard can be used to modify the use
of the Intelligent Cursor.

X — Press and hold the X key on the keyboard to lock the X axis
whilst in any construction mode, dragging objects and moving
points.

Y — Press and hold the Y key on the keyboard to lock the Y axis
whilst in any construction mode, dragging objects and moving
points.

Z — Press and hold the Z key on the keyboard to lock the Z axis
whilst in any construction mode, dragging objects and moving
points.

N — Press and hold the N key on the keyboard to move points
locked on the axis of the normal of the surface.

Creation using a locked axis

As an alternative to using construction lines during line creation,
you can use the X, Y, and Z keyboard modifier keys to lock the
corresponding orthogonal axis. This can be useful for additional
precision in complex models to control the direction of item
construction.

When you are creating in free space, the cursor grids the distance
along the locked axis as you move the mouse.

W

Select Line .
2 Enter a point.

3 Press and hold down the required X, Y or Z key to lock the X,
Y, or Z axis.

% You may need to change the plane you are working in to
lock the required axis. For example, to lock the Z axis you
need to be entering points in the XZ or YZ plane (not XY).

4 Move the cursor to create the line to the required length.
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The example below shows the construction line displaying along the
X axis, whilst the mouse cursor is above. The potential line creation
result is displayed at an angle of 25°.

A:25 L1135

The example below shows a similar mouse position above the x
axis, but the X key has been held down to force the line creation to
be locked onto the X axis, despite the cursor position located above
the X axis.

185

L1185

Dragging on a locked axis

You can drag existing objects along a locked axis, by pressing and
holding the corresponding keyboard modifier key X, Y, or Z when
you start to drag. The intelligent cursor remembers where the drag
started and locks that axis.

All objects in the selection are dragged along the corresponding
locked axis, allowing multiple items to be moved together.

Moving points on a locked axis

When moving points on a power surface, you can use the N
keyboard key to lock the axis to guarantee the point is being moved
in a perpendicular direction from the surface. The locked axis is the
original point’'s surface normal.

When you use the N key, the drag point is locked on the axis,
normal to the surface from where you picked the original point.

“&  This does not work if you are using a view that looks down
the surface normal. Change views to see the point moving
perpendicular to the surface.
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In these examples, both corner points on the surfaces have been
dragged to change their shape from a standard plane. The N
keyboard key was used for the image on the right to move the
surface in a perpendicular direction to the surface normal.

The effect is not truly visible until the surfaces are rotated, seen in
the following rotated examples.

Snapping to points using a locked axis

When pressing and holding one of the keyboard keys X, Y, or Z to
lock the axis during line construction, drag selected objects or move
points, you can still move the cursor to a nearby point to snap to it.
The axis remains locked as the intelligent cursor projects the
resulting point from the snapped point to the locked axis.
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The example below shows a plane with a selected corner, ready to
snap to the centre of the circle in the direction shown by the arrow.

The example below shows the corner point dragged and snapped to
the circle centre.

The example below shows the corner point dragged to the circle
centre, but using the X key to lock the X axis.

z

M‘;ﬁx

64 « Basic modelling concepts PowerSHAPE 2015 R2 Reference Help



Editing objects using the Intelligent Cursor

When you start to drag an object, a group of objects or an editing
handle of an object, the cursor feeds back information about points
you can snap to.

The Intelligent Cursor:

= finds intersections between wireframe items and a surface or
solid.

= snaps to the projected intersection of wireframe items and
surfaces.

= snaps bezier curves to triangles in a symbol imported as a solid.
For further details, see STL/DMT options in the Menus and
Toolbars manual.

= shaps to triangles in symbols (not applicable to components).

For further details, see Using the Intelligent Cursor to enter
positions (see page 58) and Selection using the Intelligent Cursor
(see page 60).

Object highlighting

When the intelligent cursor is enabled, objects that you can select
are highlighted when you move the cursor over them.

The two keypoints nearest the cursor on a curve are highlighted and
are displayed as small circles when you move the cursor over them.
This helps you find them more easily and quickly. The keypoint
markers display in both creation and edit modes.

For further details, see Selection using the Intelligent Cursor (see
page 60).
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Models

A model is a representation of a “real life” (usually engineering)
component, built on the computer. You build models from a set of
geometric objects (lines, arcs, curves, and surfaces) which together
represent the components.

You can view a model from any angle and shade it to look very
similar to the real component. You can also model other properties
such as weight and volume.

Creating a model

1 Select File > New from the menu.

This creates a new model file and opens a new graphics window.
The new window automatically becomes the active window. The
window title shows the model name (in this case New_Model)
and a sequential number.

2 The first time you save this model, the Save Model As dialog is
displayed, which prompts you to enter a name for your model.
For further details, see Saving a model with a new name (see
page 66).

Saving a model

When you want to keep your work,
1 Select File > Save.

If a model was originally opened with write access, it is
automatically saved, overwriting the stored version.

2 For a new or read-only model, you must use File > Save As to
save the model with a new name. (see page 66)

Saving a model with a new name

When you want to keep your work but don’t want to overwrite an
existing model, you can save the model using a new name. The
location of the model you save is defined in the Tools > Options >
File > Model dialog. As well as the path to the model, the Always
save and open from outside the database option defines if the model is
saved inside or outside the database.

1 Select File > Save As from the menu.

66 * Basic modelling concepts PowerSHAPE 2015 R2 Reference Help



2 The dialog that is displayed depends on the setting of the Always
save and open from outside the database option:

= When you first use the program, the Always save and open
from outside the database option is selected by default and you
automatically use the standard Windows Save As dialog to
save models outside the database.

= To save models in the shareddb database, select Tools >
Options > File > Model and deselect the Always save and open
from outside the database option.

Selecting Save As from the File menu now displays the Save
Model As dialog. (see page 192)

Save Model As [

Model name hd

Description

Pazzword

| Store Outside Database | | Save | | Cancel | | Help |

3 Use the dialog to save your model using a new name.

0f your models are single files and stored outside the
database, you can display the Save As dialog instead of the
Save Model As dialog. To do this, select the Always save and
open from outside the database option.

Checking for corruption

To spot any corruption as soon as possible after it has occurred, the
File Doctor is run whenever you save a model. For further details,
see Tools > Model Fixing.

If File Doctor finds any problems, you are asked to save the model
under a new name or run File Doctor in fix mode to correct the
problem.

To stop running File Doctor on every save, deselect the Check Model
Before Save option on the Model page of the Options dialog.

A set of options is available from the Model page of the Options
dialog. You can select which ones to use when using File Doctor. For
further details, see Model options.
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Closing a model

1 If you have more than one model open, make active the model
you want to close by clicking in its graphics window or selecting
the model from the Window menu.

2 Select File > Close from the menu.
The active graphics window closes.

3 You will be prompted to save changes you have made to the
model:

= Click Yes to save the changes to the original file name.

= Click No to close the file and lose any changes that you have
not saved.

4  The model is checked to see if the data can be compressed. If
the program decides that compression is possible, a dialog is
displayed:

= Click Yes to compress the model data and close the file.

= Click No to close without compressing the model data.

L) To save an edited file to a new filename you need to use File
> Save As (see page 66).

Other ways to close a model
A model is also closed if you do one of the following:

= Close the last open graphics window of the model (by selecting
Close from the Window menu).

= Exit the program.
= Using the File > Close and Zip command.

In all cases, you are prompted to save any unsaved edits.

Opening a model

Each model you open is displayed in a separate graphics window on
the screen. You can also show each model in a number of windows
and can have up to 20 models open at the same time.

You can open a model and select its read/write status.
1 Select File > Open from the menu.
The Open Model dialog is displayed
2 Use the dialog to open a model.
For further details, see Open Model dialog (see page 69).
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If your models are single files and stored outside the database, you
can always display the standard Windows Open Model dialog. To do
this, turn on the Always save and open from outside the database
option on the Model page of the Options dialog. For further details,
see Model options.

Open Model dialog

Use this dialog to open models.

Cpen Model @

Models: Preview picture and properties:

MEW_MODEL_3_25 -~
MEW_MODEL_4_25

recegnise pocket

solid box with cross

solid celour model

solid_from_untrimmed_surfaces ["_'_ 1
template_training 1 1 L
]
views_template U '_l__ _
W 2015 B2 mesh from cloud sub
WH_2015_R2_Add_items
WM2015_R2_Elec_Replace_Part
WM2015_R2_Elec_Replace_Part_1

m

WMN2015-compeurve-rewind -
Filter Auther Christopher Barnes -
Revision Mumber: 1
Password Time Open: 0 hr & min
Drawings: 0
[ Read enly Application: Delcam Toclmaker 152
[ Check 8 fix Created: 04 Movember 2014 10:52:43

Modified: 04 Movember 2014 10:52:4
Size: 784 KB
Comments: Created in Delcam Teol

Browse...

l Open l[ Cancel ][ Help ] i m 3

L

Models — Select a model name from the list.

If you select any item, you can use the keyboard arrow keys T8 to
move to the next model.

“&  Models of the form NEW_MODEL_<number=> are created
when File > New is selected. These only appear in the Models
list if you have system administrator security.

Filter — When the list of model names becomes very long, it can be
difficult to find the model you want. Entering a filter reduces the list
to only those models which match the filter pattern, for example,
entering a filter of *.vl will list only those models which have the

extension .vl.

We suggest that you use a designer’s initials for model name
extensions. For example, mymodel.vl.
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The filter is not case sensitive. Entering a filter of *.VL will list
models that have the extension .VL as well as those with the
extension .vl. For further details, see Filter options (Menus and
Toolbars).

Clear — This clears the text in the Filter box.

Password — If the model is protected by a password, enter it in the
text box.

Read only — If you want to open the model, but prevent it from
being overwritten, click the Read only box until it shows a tick.

If you decide to save any changes, you will need to save the model
under a new name using File > Save As. For further details, see
Saving a model with a new name (see page 66).

Check & fix — When ON, File Doctor examines the selected model
and corrects any errors before opening the model. For further
details, see Tools > Model Fixing > File doctor (Menus and
Toolbars).

Preview picture and properties — If a thumbnail of the model has
been saved, it is displayed in the top window. Information about the
model appears in the bottom window, including file dates, size and
description.

Browse — This opens models stored as single files and not in the
database. Click the Browse button to display the standard Windows
Open Model dialog. Use this dialog to select and open a model.

Models stored in the directory format and not in the database must
be imported.

Search — This allows you to create a filter based on the fields used
for temporary and vault models. It is only available if you have a
naming_convention.mac file in your shareddb folder.

The naming_convention.mac file allows you to save vault and
temporary models. For further details, see Defining your naming
scheme (Managing your PowerSHAPE system).

Click Search to display the Search for files dialog.

Recover — This button only appears if you select a model that was
not closed properly, for example, if there was a power failure while
working on the model. Recover opens the model and restores it
back to its state before the failure.

Open — The selected model is opened. If the model you are opening
is shaded, you can open the model in wireframe mode by pressing
the [@ button next to the progress bar on the status bar.

Cancel — Removes the dialog from the screen without opening a
model.
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Starting up PowerSHAPE and opening a model

When you start up PowerSHAPE at the command prompt, you can
open an existing model at the same time by typing:

powershape model_name

For further details, see Other ways of opening psmodels in
PowerSHAPE (see page 71).

&  For the above commands to work, you must have FILE OPEN
IFNONE in your login macro.

Other ways of opening psmodels in PowerSHAPE

As well as using the File Open command to open models in the
single file format (.psmodel), you can also:

= Double-click a .psmodel file. If the program is not running, it will
start up and then open the model.

= Right-click the .psmodel file in Windows Explorer and select Open.
You can open a selection of models in this way.

= Drag and drop one or more .psmodel files into the program
window.

= Double-click a PowerSHAPE.exe shortcut.
= Double-click a .psmodel shortcut.

= In a web browser, click on a URL to a .psmodel; for example,
file://pshape/models/bottle_example.psmodel. You can either open the
model immediately or download it and open it later.

Recently opened models

Select the Recent Files option at the bottom of the File menu to see
the last four models listed. The read or write status when they were
opened is also shown.

To open a recently opened model, select the File menu and click the
model name you want. It will open with the same read or write
status as last time.

If the model is not listed or you want a different read/write status,
use the File > Open option. For further details, see Opening a model
(see page 68)
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Recovering a model

If your PowerSHAPE session crashes, it may be possible to recover
the model you were working on. When you restart PowerSHAPE,
after a crash, the following dialog is displayed:

Recover models ﬁ

@ Thefollowing medels have changes that can be
recovered.

@  Select the models you wish to recover.

® I models aren't selected the option to recover
will be lost.

2012-assembly-comp-defn-properties
electrode-for-manual

I Select All II Invert I

I oK I[ Cancel J[ Help ]

1 Select the models that you wish to recover. You can use Select
All and Invert to select multiple models.

2 Click one of the following:
= OK to recover all selected models in the list.

= Cancel to cancel the recovery process. All recoverable changes
will be lost.

3 Following a model recovery, the recovered model must be saved
to allow recovery from a second crash.

¢ If your model does not contain any post-version 8 solid
data (Parasolid), the models will be recovered to the
command before the crash.

If your model does contain post-version 8 solid data
(Parasolid), models can only be recovered to the state at
which the last autosave occurred.

The time between autosaves is defined using the Time between
autosaves option on the Tools>Options>File>Model dialog.
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Closing and opening zipped models

Files can be compressed to make them take less disk space. This is
known as zipping a file. By zipping a model, you can save about
60% of disk space, but it takes longer to open as it needs time to
unzip.

To close and zip a model,
1 Save the model if you haven't already done so.
2 Select File > Close and Zip from the menu.

The model file is stored in a zip file and the original file of the
model is deleted.

To open a zipped model,

1 Select File > Open from the menu.
The Open Model dialog is displayed.

2 Select the model using the dialog.

3 If the model is stored outside the model database, click the
Browse button to display the Open dialog. Use this dialog to
select and open the zipped model. You may need to select Zip
from the Files of type menu.

4 Click Open.

A copy of the model is extracted from the zip file and stored in
the same folder as the zip file. While the model is open, any
changes are saved to the copy.

—éﬁ’ Zipped directory models are opened using File Import.
When you finish working on the model, you can close it using:

= File > Close — This saves the copy you are working on and
deletes the zip file.

= File > Close and Zip — This adds the copy to the zip file and then
deletes the copy.

Changing the view of a model
Each window can contain:
= a single view of the model.
= two views of the model splitting the model window vertically.

= four views of the model splitting the model window vertically and
horizontally.
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Each of these views can be from any direction, at any scale, and can
be parallel, isometric or perspective projections. Surfaces can be
drawn as wireframe or shaded and objects can be blanked from
specific views to reduce clutter.

To change the view of a model:
= Use the Window menu to create, delete and select windows.

= Use the View menu commands to alter the view of the model in
the active window.

Select View > Layout to display the View Edit dialog which allows you
to set up customised view arrangements. For further details, see
View Edit dialog (Menus and Toolbars).

Select View > Toolbars > Views to display the Views toolbar, which
provides many options to change the view. For further details, see
View > Toolbars > Views (Menus and Toolbars).

= Use the middle mouse button (used with certain keyboard
modifier keys) to dynamically alter the view by rotating, zooming
and panning. For further details, see Middle mouse button (see
page 42).

= Quick Rotation allows rotation of the selected object when you
hold down the R on the keyboard and scroll the mouse-wheel.
The object is rotated about its principal axis by 1 degree for each
notch on the mouse-wheel.

Resetting a model

You can delete all the changes you have made to a model since you
last saved it.

“&  Reset permanently removes all unsaved edits from the active
model. A warning is displayed, but once you click Yes, it
cannot be undone.

1 From the File menu, select Reset. A warning is displayed.
2 Click Yes to lose the edits. The model is reset.
Click No to keep the edits. The reset command is ignored.

Changing the password of a model
You can change the password of a model as follows:
1 Open the model with read-write permissions.

2 In a graphics window of the model, click in an empty space to
make sure nothing is selected.
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3 From the File menu, select Properties to display the File
Properties dialog

4 Use the dialog to edit the details and password of the model.

Finding out what a model contains

You can find out how many objects are stored, details of current
levels and levels of objects in the selected model. You can edit
details and information about a model and you can change the
password of a model.

From the File menu, click Properties to display the File Properties
dialog.

This contains the following tabs:
= Details

= Properties (see page 77)

= Custom (see page 78)
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File Properties dialog - Details

The Details page of the File Properties dialog contains information
about levels and objects for the current model in PowerSHAPE.

File Properties [

Details | Properties | Electrode Properties-|

Level Hame on/off -
0 General on

1 Surfaces on

2 Wireframes on

3 IAnnotation on

4 Workplanes on

5 - 9537 Un-named off

9398 Cursor off

999 Construction off =
Item Current input Level
Surfaces 0
Solids 0

Arcs 0
Curves 0
Workplanes 4]
Dimensions 0 W
Hatches 0
Lines 0
Composite Curves 4]
Symbols 4]
Texts 0 -

Mew Password

Application Delcam PowerSHAPE 12134
Created 07 October 2011 17:06:55
Madified 07 October 2011 17:07:00
Accessed 07 October 2011 17:06:55
Time Open 10 hr 24 min

Revision 1

Di\dcam'parts\2012-divide-face.psmodel

[ oK ][ Cancel ][ Help ]

The Details page tells you the following:

=  Which levels are turned on and off.

= The current creation levels for objects.

= The number of objects of a particular type in the model.
= The levels on which particular types of objects lie.

= Totals for objects if they lie on more than one level.

Some of the information is automatically generated by the program.
This includes:
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= Details about when the model was created, last modified and last
accessed. The length of time that the model has been open is

also included.

= Path of the model.

OK - This removes the dialog from the screen.

—O To print the information that is displayed, right click in the

dialog and select Print from the popup.

To save the information that is displayed, right click in the
dialog and select Save To File.

File properties dialog - Properties

The Properties page of the File Properties dialog displays information

about the model.

File Properties

===

- Properties | Electrode Properties

Marne [ vl @
Text
Marne Type  Value
angle_units Text degrees
author Text Lesley Larnbourne
category Text
comments Text Created in Delcam Power
cempany Text
date Text 28 August 2013
dcam-tree Text DvdecamViproductiipov
keywords Text
last_saved_by Text
manager Text
model_name Text 2012-divide-face
maodel_path Text D:/dcam/parts/2012-diviy
shareddhb Text D:/dcam/shareddb/
short-date Text 28/08/2013
subject Text
tirne Text 11:32:54
title Text
units Text mrm
user Text Lesley Larnbourne
VErsion Text 14143
< | 1 §
oK ] [ Cancel ] [ Help
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Name - Enter the name of the custom property and click Enter.
Other parameters now become available and the name is added to
the custom property list.

@ -Click to add a property.

S@ - Highlight a name in the list and click this button to remove a
name from the list.

Type - The default property type is Text, but you can also choose
Date, Number, Yes or No from the drop down list. The custom
property list is updated to reflect your selection.

Value - Enter an appropriate value. The custom property list is
updated accordingly.

OK - When you have entered all your custom properties, click OK.

You can enter information in this dialog so that it can be included in
text on your model or drawing. In addition, you can also use some
information that is automatically generated by the program when
you save a model.

File properties dialog - Electrode Properties

Use Electrode Properties to create setup strings that can be used to
add custom electrode text to a drawing.

You can enter information in this dialog so that it can be
incorporated into text on your electrode model or drawing. In
addition, you can also use some information that is automatically
generated by the program when you save a model.
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Information in this dialog is used when adding an electrode

substitution string to a drawing template.

=

File Properties
Details | Properties | Electrade Properties |
Mame [ ,l @]
Mo

Mame Rem... Value i
angle_a Mo

angle_b Mo s
angle_c Mo

angle_units Mo

author Mo

base_height Mo

base_holder Mo

blank Mo

box_height Mo

box_length Mo

box_max_x Mo

box_max_y Mo

box_max_z Mo

box_mid_x Mo

box_rnid_y Mo

box_mid_z Mo

box_min_x Mo

box_min_y Mo

box_min_z Mo

box_width Mo

burn_depth Mo

burn vector x Mo i
i 1]

[ oK ] l Cancel l l Help l

Name - Enter the name of the property and click Enter. Other
parameters now become available and the name is added to the

property list.

g:'\ - Click to add a property.

Sg - Highlight a name in the list and click this button to remove a
name from the list.

I:D - Create a copy of the substitution string. on the Windows

clipboard so it is ready to paste elsewhere.
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Remember - Select Yes or No from the drop down list. If you select
Yes, then the value for that property is automatically entered in the
Additional Electrode Details dialog The custom property list is

updated to reflect your selection.

Value - Enter an appropriate value. The property list is updated
accordingly.

OK - When you have entered all your properties, click OK.

Deleting a model

You can delete unwanted models that are stored in the database.
Models stored outside the database can be deleted like any other

file using Windows Explorer.

1 From the File menu, select Delete to display the Delete Model

2 Use the dialog to delete the model.

dialog (see page 80).

1 WARNING: Deleted models are permanently removed and

cannot be recovered.

Delete Model dialog

Use this dialog to delete models.

-

Delete Maodel

===

Models:

111 _template

112_template
2012-error-suppressed-feature
2012-error-suppressed-feature[1]
block_tree_model_2
car_reduced

car_reduced_fix
crossbox_template
electrode_template
electrode_tree_block

hhttd

Master Sword

MasterSword
Multiple_feature_editing_2015

m

Filter

Pazzword

Delete Cancel ][ Help
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Models — Click on a listed model name (to select it) and the item is
highlighted. If you select any item, you can use the keyboard arrow
keys ¥ to move the highlight and scroll the list. The graphical
tooltip displays a thumbnail of the model and file information.

Delete Maodel Iﬁ

Models:

111_template
112_template il
2012-error-suppressed-feature
2012-error-suppressed-feature[1] E
block_tree_muodel_2

i
car_reduced_fix *

crosshox_template

electrode_template
electrode_tree_block

hhttd @

Master Sword

MasterSword , %
Multiple_feature_editing_2015 -

»

Filter

Password

Delete ][ Cancel ][ Help Auther Mark O'Brien

\ Last Author: Christopher Barnes
Revision Number: 3

Tirne Open: 1 hr 10 min

Crawings: 0

Application: Delcarm PowerSHAPE
15141

Created: 02 February 2015 04:24:21
FM

Modified: 03 February 2015 11:25:19
A

Size: 3096 KB

Comments: Created in Delcam
PowerSHAPE 15211 (25).

&  Models of the form NEW_MODEL_<number=> are created
when you select File > New. These are displayed in the Models
list only if you have system administrator security.

Select multiple listed model names to be deleted using the standard
= %

SHIFT-Click .ii) or CTRL-Click ﬁ> technique to select them. Move

the cursor over the selection to see the individual thumbnails.

Filter — When the list of model names becomes very long, it can be
difficult to find the model you want. Entering a filter reduces the list
to only those models which match the filter pattern, for example,
entering a filter of *.vl will list only those models which have the
extension .vl.
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The filter is not case sensitive. Entering a filter of *.vl will list
models that have the extension .VL as well as those with the
extension .vl.

For further details, see Filter options (Menus and Toolbars).

We suggest that you use a designer’s initials for model name
extensions. For example, mymodel .vnl.

Password — If the model is protected by a password, enter it in the

text box.
Delete — When you click this button, a confirmation message is
displayed:

rQue.’)..' l—r

|9I Are you sure you want to delete model MEW_MODEL 1 257

=%

Click Yes to remove the model from the database and return to
the Delete Model dialog. If the Use Recycle Bin option is selected
on the Model page of the Options dialog, the model is sent to the
Recycle Bin (providing the bin is not full). Otherwise, the model
is permanently removed from the system.

Click No to do nothing and return to the dialog.

Close — When you have finished deleting models, click Close to
remove the Delete Model dialog from the screen.

Finding out information about a model

You can find certain information about a model, without opening it.

1 In Windows Explorer, select a psmodel.
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2 From the File menu, select Properties to display the File
Properties dialog for the model.

hair_dryer. psmodel Properties

General | Security | Custor || Summary

d hair_drver. pzmodel

Type of file:  PowerSHAPE Docurmnent
Opens with: g, POWERS™1

Location; E:\doambpartz

Size: 1.43 ME (1,501,596 bytes]
Size ondisk:  1.43 MEB [1,503,232 bytes)

Created: 04 January 2005, 17:13:05
b odified: 03 Decermber 2004, 17:10:43

Acceszed 01 March 2005, 12:41:49

e

Attributes: |

[ Ok ][ Cancel ]

The different tabs display information that is stored whenever a
model is saved as a psmodel. For example:

= Date of creation

= Application name

= The name of the model and its description

= Current user as the Author (on the Summary page)

= Version of PowerSHAPE in the Comments section (on the
Summary page)

When opening a psmodel, the following will be read from the
Windows Explorer's File > Properties dialog and stored by

PowerSHAPE:
= title

= subject

= author

= keywords

= comments
= Jlast saved by

=  revision number
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= manager
= company information

This information can be used when creating text.

Comparing two models

You may have two models of the same component and want to see
what the differences are between the two models.

1 Open the two models you wish to compare.

2 Suppose we have the following two models.

O

/N

Model_1 Model_2

3 Click in the graphics window of the model in which you want to
display the differences. This makes the graphics window active.

4 In our example, we made Model_1 the active model.

O

A

Model 1 Model 2

¢ X
5 Select Model Analysis @ on the General edits '&h flyout.

6 Click Model Compare on the Model Analysis toolbar.

7 Use the Model Compare dialog (see page 85) to complete the
comparison.
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Model Compare dialog

Use this dialog to compare models.
rM:de Compare -Ehﬁ

Selection
| Primary NEW_MODEL_1 ‘if

Secondary

Surface trimming cemparison Exact -

| oK || Cancel || Help |

. A

Use the following options to control the comparison:

Primary — Select the model in which the differences are to be
shown. When the dialog is first displayed the Primary selection is the
model of the active graphics window. You can change the primary
selection by selecting the Primary option and clicking another
graphics window. The ¥’icon indicates that a primary model is
selected.

Secondary — Select the model to compare against the Primary
selection in the comparison To select the second model click the
Secondary option and click in the graphics window of the model you
want to compare. The ¥ changes to a ¢ .

Surface trimming comparison — You can choose how to compare
surfaces with trim boundaries and p-curves. There are three
options:

Exact — This option finds surfaces with exactly the same pcurves
and trim boundaries.

Boundaries — This option finds surfaces with exactly the same
trim boundaries. Any p-curve not part of a trim boundary is
ignored in the comparison.

None — This option treats two surfaces as the same if the
untrimmed surfaces are the same, even if they have different
trimmed regions.

OK — Compares the two models. All objects, which are in the
primary model and not in the secondary model, are highlighted as
selected in the primary model.

O

A

Model 1 Model 2

PowerSHAPE 2015 R2 Reference Help Basic modelling concepts « 85



—@’ Objects that are in the secondary model but not in the

b=

primary model are not shown. To show these objects, simply
carry out the above steps with the secondary model as the
primary model and the primary model as the secondary.

Warning: Models are compared on the basis of positional
information (XYZ coordinates) only. Differences, for example,
in tangent direction, colour and level, are not picked up. This
is done for reasons of speed. This command can be a useful
tool to aid comparison of models, but you must use it with
care and check manually for small differences that the
command may not pick up.

Finding duplicate objects in a model

Sometimes, you may have a copy of an object on top of itself. Use
this command to highlight any duplicate objects in the model.

1

Click in the graphics window of the model in which you wish to
find any duplicate objects. This makes the graphics window
active.

Select objects if you want to find duplicates in the current
selection.

= @
Click Model Fixing == on the General edits b flyout.

Click & on the Model Fixing toolbar
The Find Duplicates dialog (see page 86) is displayed.

Use the dialog to help you check if you have any duplicate
objects.

Find Duplicates dialog

Use this dialog to find duplicate objects within a model.

Find Duplicates (o ]

Model : NEW_MODEL 1
Examine selected items only
Select first instances
Find duplicates method All -

Surface trimming comparisen Exact -

oK || Cancel || Help
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Model — This displays the name of the model to find duplicates
objects in. By default, it is the active model. You can choose
another open model by either clicking in its graphics window or
selecting it from the Window menu to make it active.

Examine selected items only — Select this option to find duplicates
only in the objects which are currently selected. Otherwise, the
whole model is checked.

Select first instances — If on, any instance of the object before the
last is considered to be a duplicate. If off, any instance of the object
after the first is considered to be a duplicated.

Find Duplicates Method — Duplicate surfaces are selected depending
on the two options below.

All — This selects duplicate surfaces depending on the Surface
Trimming Comparison option.

Untrimmed — If all duplicate surfaces are untrimmed, this option
selects all the duplicates. If some of the duplicate surfaces are
trimmed, it selects all of those duplicates which are untrimmed.

In some imported models, each surface is supplied untrimmed
and trimmed. This command allows you to select all the
untrimmed surfaces.

Surface Trimming Comparison — You can choose how to compare
surfaces with trim boundaries and p-curves. There are three
options:

Exact — This option finds surfaces with exactly the same pcurves
and trim boundaries.

Boundaries — This option finds surfaces with exactly the same
trim boundaries. Any p-curve not part of a trim boundary is
ignored in the comparison.

None — This option treats two surfaces as the same if the
untrimmed surfaces are the same, even if they have different
trimmed regions.

OK— Closes the dialog. All duplicated objects are highlighted as
selected and an information box is displayed showing how many
items are duplicates.

“&  For each set of duplicate objects, one is not selected. This
allows you to operate on all duplicates within a model. For

X

example, you can now delete them all by clicking Delete
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=&  Warning: Duplicates are detected on the basis of positional
information (XYZ coordinates) only. Objects may be selected
as duplicates even if they differ in level, colour, tangent
direction, or other non-positional ways.

Tools > File doctor

This option provides tools to check and repair model files and the
shared database. File Doctor is automatically opened if there have
been errors in the session and you try to save an model using Save
As or Save. This gives you the opportunity to correct errors and will
help prevent you working with a model that is already corrupt.

“1  File Doctor contains powerful tools. If it is used incorrectly,
serious damage can be caused to your model or to your
shared database. Consult Delcam Customer Support before
using File Doctor on the shared database and always make a
Full system backup before proceeding. Ensure you have back-
up copies or duplicate models before using File Doctor on

models.
1 From the Tools menu, select File Doctor to display the File Doctor
dialog.
( File Doctor &r

Press 'Run' to start File Doctor

I@I Press 'Run’ to start File Doctor
L 0

| Run || Advanced | Reset | Close | [ Help ]

2 Use the File Doctor dialog (see page 91) or File Doctor (Advanced
Mode) dialog (see page 93) to check the model.

“&  When a model is recovered a copy of the original is kept. The
settings that control the action and the location of the copy
can be changed by editing powershape.con. The default
settings keep a copy of the original in the temp directory.
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Using the File Doctor - step by step

—O If you position the mouse in the information window of the
File Doctor dialog and click the right mouse button, the
context menu that is displayed includes printing and saving
options.

B " File Doctor ﬁ

File Doctar found errors in the madel

clamping plat (K10/246x246%27/1.1730) (Level 101)
Solid 'HASCO:K10 solid' =

Copy
* indicates solid available for replay or removal of history tree Select All

Print

Print Selection

Save to File

Save Selection to File

)
’

I@I File doctor has not detected any problems with the model
4

[ Run ][ Advanced ] Reset [ Close ] [ Help ]

. A

1 Ensure that the corrupt model is open. We recommend that this
is the only model open.

2 Select Tools - File Doctor to display the standard File Doctor
dialog (see page 91).
( File Doctor @1

Press 'Run' to start File Doctor

@ Press 'Run’ to start File Doctor

l Run ” Advanced Reset Close l [ Help
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3 Click Run. The File Doctor tries to identify the problem and uses
the dialog to tell you what is wrong with the model.

& File Doctor &l

File: Doctor Found errors in the model

Component 'Top clamping plate (K10/246x246:27 11, 17300 {Level 1013
Solid 'HASCO: K10 solid' *

* indicates solid available for replay or removal of history tree

Before proceeding with the fix do you wish ko save the model under a new name?
! (recommended)

| Save fs... |[ Skip Save l [ Close ” Help l

4 Click Save As. This is the recommended selection so that you
have a ‘safe’ copy.

@ File Doctor &l

File: Doctor Found errors in the model

Component 'Top clamping plate (K10/246x246x271.1730) (Level 101)
Solid 'HASCO: K10 solid' *

* indicates solid available For replay or removal of history tree

9 Replaving the history tree of 'HASCO: K10 solid' may fix the errors without loosing model
\Q) geometry, Would vou like to replay the solid histary tree? (recommended)

[ Yas q [ Mo ] [ Clase ] [ Help ]

5 The dialog that is displayed includes a suggestion of a fix that
could be applied.

The type of fix offered by the File Doctor depends on the errors
that are detected in the model. If possible, File Doctor will offer a
fix that does not delete model geometry, such as replaying or
removing the solid history tree.
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“1.  Whilst replaying a solid history tree can fix some problems,
it is possible that certain errors could cause PowerSHAPE to
hang or crash whilst replaying. If this should happen,

1. Restart PowerSHAPE.
2. Reload the model that was saved before the fix (step 4).

3. Run File Doctor and when offered to replay the solid(s),
choose No.

4. You are now offered the choice of keeping the surface
geometry (but losing the solid history tree) or keeping as
much of the history tree as possible (but losing some
features from the tree).

6 At the end of the process, File Doctor will tell you the geometry
(if any) that had to be deleted to fix the model.

&l File Doctor El

Mo model geometry was deleted,

% File Doctor has repaired this model. Please check the model carefully and then save it if
\\J) satisfied, Recovery from a crash will NOT be possible unkil the model is saved,

| Run |[ Advanced l [ Close ” Help

7 Click Close to exit File Doctor.

8 Check the model carefully and save it if you are satisfied with the
fix.

“¢ Recovery from a crash is not possible until you have saved
the fixed model.

File Doctor dialog

The standard version of the File Doctor dialog displays problems that
are found with the model and suggested fixes.
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File Doctor [

Press 'Run’ to start File Doctor

I@I Press 'Run’ to start File Doctor
L

| Run || Advanced | Reset | Close | [ Help l

The initial layout of buttons is shown. The buttons that are initially
shown as Run and Advanced will change depending on the stage of
the process.

The following buttons may be displayed at the bottom of the dialog:
Run - Start File Doctor check on the current model.

Advanced - Switch to advanced version of the File Doctor and
display the File Doctor (Advanced Mode) dialog (see page 93). This
mode gives full control over the checks and fixes that are run by the
File Doctor. Only experienced users should use this option.

Save As - Save the model under a new name before proceeding with
the File Doctor fixes.

Skip Save - Skip saving the model under a new name and move
onto the fixing stage of the File Doctor.

Yes - Apply the possible fix.
No - Skip the fix.

Keep geometry - Fix a solid by maintaining surface geometry but
removing the solid feature tree.

Keep history - Fix a solid by removing features with errors from the
feature tree.

Reset - Reload the model that was saved before the File Doctor fix.
This option is only available if the model was saved before the fix.

Close - Finish File Doctor.
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—O If you position the mouse in the information window of the
File Doctor dialog and click the right mouse button, the
context menu that is displayed includes printing and saving
options.

i ' File Doctor @

File Doctar found errors in the madel

clamping plat (K10/246x246x27/1.1730) [Level 101}
Solid 'HASCO:KLO solid” *

Copy

* indicates solid available far replay or removal of history tree Select 4ll

Print

Print Selection

Save to File

Save Selection to File

I@ File docter has not detected any preblems with the model

[ Run ” Advanced l Reset l Close l [ Help

File Doctor (Advanced Mode) dialog

File doctor allows you to recover damaged models which would
otherwise be unusable. If you would prefer to use the standard File
Doctor dialog, type Standard in the command input box on the

Status bar.
@& File Doctor [Advanced Mode) g|
| Quick check of model - |
Quick Model Full rodel Shared Database
Integrity check [JRebuild indexes [Jinkeqrity check
[Jrebuild graphical reps [Jrebuild indexes
el s [ ]rebuild general attributes [[]Page files
[ bependencies
l Replay active solid {show ] [JRezone
[ Drawability
Replay all solids (very slow) ] []5utface trimming
[T Marmes
[Jarcs
[5olids
[ simple fixing [ ] Assembly objects

[ orphaned Drawing Items

l Check ] l Check & Fix ] [ Standard l [ Close l [ Help
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Quick Check of Model ¥| - Options from this menu automatically turn on

the checks on the dialog. Use this menu to select one of the
following:

Quick Check of Model - This selects only the Integrity check in the
Quick Model section.

Full Check of Model - This selects the Integrity check and all the
checks in the Full Model section.

Check Shared Database - This selects the Integrity check and all
the checks in the Shared Database section.

User-defined - This allows you to select any check. It is also
selected if you change the checks after selecting one of the three
options above.

Quick Model - This section contains the following check:

Integrity check - This checks if any objects within the model refer
to missing objects and explicit indexes.

If you select Check, an information window is displayed showing
a list of errors. You will be alerted to any missing indexes.

If you select Check & Fix, the objects containing errors are
deleted from the model. File Doctor displays an information
window, showing the list of faults (if any) within the model that
have been cured and any missing indexes that have been
created. However, under some circumstances (such as where
many objects refers to a missing object), automatic fixing can
cause considerable damage. We therefore recommend that
Check & Fix is used only when you have made a backup copy of
the model.

Replay active solid (slow) and Replay all solids (very slow) allow you
replay the solid feature trees.

Full Model - This section contains the following checks:

= Rebuild indexes - All models contain index files. This option clears
the model indexes and builds new ones, but only when Check &
Fix is clicked. There is no Check option for indexes.

94 « Basic modelling concepts PowerSHAPE 2015 R2 Reference Help



= Rebuild Graphical Reps - ensures that each object geometry
definition has a matching and valid graphical representation. The
option is only available under the Check & Fix option. To explain
what it does:
Each object in PowerSHAPE (such as lines and arcs) has two
main components. These are the geometry definition and the
graphical representation. The latter describes how the object is
currently displayed in the various views on the screen. It can
sometimes become corrupted (e.g. missing or incorrect) while
the geometry definition is correct. Typical problems are that the
object displays incorrectly or not at all or is not selectable.

= Rebuild General Attributes - If you choose Check, you are told if
there are any errors in the styles of the objects. If you select
Check & Fix, the styles with errors are replaced with a solid,
foreground colour and width 0.3 style.

= Dependencies - If you choose Check, you are told if there are any
errors in surface and vector dependencies. Dependencies are
relationships between geometric objects. For example, a solid
block or cylinder has a relationship between the main surface
and the two capping surfaces. Surface primitives have
dependencies between the surface and the set of parameters (for
example, length and diameter) that define them.

If you select Check & Fix, File Doctor deletes any bad
dependencies.

“&  We recommend you first run Rebuild Indexes from this section
as database table indexes are often corrupt when surface
dependencies are corrupt.

With Check & Fix, editing dependencies of some objects may
alter the dependencies of other objects. We advise you to run
Check & Fix repeatedly until no further dependency errors are
reported.

= Rezone - The model is divided into zones. When an object is
picked, only the zones beneath the cursor are searched, which
considerably speeds-up the picking operation. If an object
becomes incorrectly zoned (as can happen occasionally), it
displays correctly, but cannot be picked. This option regenerates
these zones, curing most of the problems associated with
unpickable objects. It is only available with Check & Fix.

= Check Drawability - PowerSHAPE should be able to draw (on the
screen) every object within a model. This option checks each
object and deletes any that cannot be drawn. This option also
checks for items that are undisplayable. If the File Doctor is run
in Check & Fix mode, the undisplayable items are deleted.
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“¢ Drawability in this context has no connection with "drawing"
as used in Drafting.

= Check Surface Trimming - If you choose Check, you are told if
there are any trimming problems on the surfaces. If you select
Check & Fix, then PowerSHAPE attempts to repair the surfaces. If
some boundaries can't be repaired, they are deleted and you are
told which ones are deleted.

Select the Check all trimming option on the Advanced File Doctor
dialog to ignore any previous surface trimming checks and re-
check and fix every surface.

= Check Names - If you choose Check, you are told if objects have
duplicate or invalid names. If you select Check & Fix,
PowerSHAPE renames objects with duplicate or invalid names.

= Check Arcs - A valid arc has a start, end, mid and centre point
and each point has a different ID and is owned by the arc. If you
choose Check, you are told if any arc in the model is invalid. If
you select Check & Fix, PowerSHAPE deletes invalid arcs.

= Check Solids - This checks solids and their feature trees for
corruption. If you select Check & Fix, the corruption is repaired. If
the corruption is caused by one of the features in the solid tree,
PowerSHAPE tries to fix this feature. If this is not possible, the
feature tree for the solid is deleted.

= Check Assembly Objects - This checks components and
component definitions for corruption. If you select Check & Fix,
the corruption is repaired. If this is not possible, data that cannot
be repaired will be deleted.

= Check Orphaned Drawing Items - Some model items that are
displayed in a drawing view but not displayed in model windows,
such as centrelines, can be orphaned if the drawing view is
deleted. This option checks for and removes any orphaned
drawing items.

Shared Database - This section contains the following checks:

= Integrity check - This does a full integrity check/fix on the shared
database.

= Rebuild indexes - This deletes and rebuilds the shared database
indexes. These can sometimes become corrupted. For example, a
hardware or software problem (such as insufficient disk space)
occurring while creating, saving or deleting a model can cause
damage. Affected models disappear from the menu list (as if
deleted) or can appear twice. Regenerating usually solves these
problems. The option is only available with Check & Fix.
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= Page Files - rebuilds the page files, ensuring all are correct. It is
available only with Check & Fix. To explain the purpose of the
files:
The database tables keep a temporary copy of their current state
in page files, from which data is paged in and out from core
memory. These files can be damaged by a hardware or software
problem occurring during a database update. The damage wiill
affect all Delcam programs which use that database.

“¢  We recommend that all users stop working with Delcam
products before any option from the Shared Database section
is used.

Simple Fixing - If ON, simple fixes will be carried out when running
File Doctor checks. Any corrupted data will be deleted. If OFF, the
File Doctor will attempt to work round the corrupted data. For
example, it will attempt to remove a single corrupt feature from the
solid tree instead of removing the entire tree. Using Simple Fixing is
more reliable, but it may delete a lot more of the model data.

Check - This checks and displays a report of any faults found by the
File Doctor routine(s).

&  The Check only option is more useful to Delcam Technical
Support staff than to regular users. You may find the errors
reported rather unintelligible.

Check & Fix - This checks and repairs the data within the model.

=1 WARNING: All errors found by File Doctor are potentially
serious and could cause the program to crash or malfunction
(perhaps causing further corruption). You should always
remove the errors with Check & Fix before continuing. In
many cases, it works by deleting faulty objects. If this deletes
large portions of your model, contact Delcam Technical
Support, who may be able to retrieve some of the lost data.
However, do NOT continue working on a corrupt model or
database.
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Submitting model information

When a database error is detected a dialog is displayed with a
request to submit your model and macros to Delcam.

9 A problem has been detected in wour model, ¥ou can provide data ko help Fix this problem,
\_‘j‘/
A File containing your current models and logs can be created:
D:\tempiPowerSHAPESZ12_Z0091028_090145. zip
Please send this ko your local Delcam office.,

‘Whauld vou like ko create this File?

I Es l [ K] ]

1 Click Yes to create the zip file. It is recommended that you create
as requested.

i J The data has been collected into:
Di\temp|Power SHAPESZ 12_20091027_181613.2ip

Please send this file to wour local Delcam office,

2 Click OK to complete the operation.

3 Send the file to your local Delcam supplier.

“& Note that the date and the time are included in the filename.

Importing and Exporting a model

Use the following sections to import and export data:
Exporting data from a model (see page 98)

Importing data into a model (see page 104)

Exporting data from a model

You can export models to formats other than PowerSHAPE.
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Select the model or the specific objects you want to export.

Select File > Export from the menu to display the first page of
the Export Wizard.

Use the Export Wizard to select the target system and settings
for exporting files. Alternatively, click Finish to export the data
using the following defaults:

= export selected items, or the entire model if nothing is
selected.

= if a workplane is active, export the geometry to active,
otherwise, export to World.

= if a drawing window is active, export the converted drawings.

The default for .dgk is to export to World. You can use the
Export Wizard to export .dgk to the active workplane.

For advanced modelling concepts, see:

Using t

Using Delcam Exchange to translate data (see page 197)
Exporting data without a licence (see page 204)
Exporting materials (see page 205)

he Export Wizard

Use the Export Wizard to:

2

export selected model items, visible items or all items.
export relative to an active workplane or World.
export drawings.

Select File > Export to display the Export Wizard.

Export [&J

43 LN
AutoCAD - Reset export options to default settings
CADKEY
Camax @ Select system you will send this file to,
CamtekPeps
CATIA = and we will set the export options to
Cirnatron maximise your success rate
Cimlink
Delcam
DeltaMESH Stamping
FeatureCAM Open Exchange Input Resources
I-DEAS
MasterCAM
Parasolid based modellers Open Exchange Output Resources
Parthaker 5

| Options | | Mext = | | Finish | | Cancel | | Help |

L A

Select the target system for export from the list.
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3 Click Next to display the Export File dialog.

The file name of your model is automatically displayed as the
filename. Change the File name as required and select the file
type from the Save as type list.

4 Click Save. The subsequent pages that are displayed depends on
your export:

= if you are exporting a model that includes at least one
drawing, page 2 is displayed (see page 101).

= if you are exporting a model that does not include drawings,
page 3 is displayed (see page 102).

= if your model includes workplanes, page 4 is displayed (see
page 103).

= if you are exporting a model that includes mutiple drawings,
page 5 is displayed (see page 103).

5 Select the appropriate options on the export pages that are
displayed.

6 Click Finish to complete the export.

Export File dialog

Use this dialog to export files in the format selected on the Export

dialog.
& Export File @
Savein: || pars - @ F e
Z MName Date modified Type : Size
the | dental 18/07/2011 14:56 File folder
RecentPlaces drawings 27/11/200810:09  File folder
Desktop
Libraries
Computer
“
Metwork
File name: mymodel - Save
Save as type: [Delcam Geometry [~ dgk) vJ I Cancel I

1 Select the correct Save in folder. If necessary, use the following
to locate the required folder:
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Click ] to go up one level in the folder structure.
Click "~ to create a new folder.

Click E~ to display a menu containing options on how to
display the files in the dialog.

2 Enter the File name. If you enter a file name with no extension,
the Save as type extension is automatically added.

If you enter a filename with a valid export extension, the Save as
type extension type overrides the type entered in the file's name.

3 Select the required export file type from the Save as type list (see
page 198).

4 Click one of the following:

Save to export data as specified.

Cancel to remove the dialog from the screen without exporting
any files.

You can use either the PowerSHAPE internal translators or
Delcam Exchange to export data (see page 197).

You cannot export badly trimmed surfaces. PowerSHAPE tells
you if badly trimmed surfaces are detected on export and
gives you two options:

Export the selection with the offending surfaces untrimmed.

Abandon the export. This allows you to fix the surfaces using
the trim region editing tools.

Page 2 - Exporting a model that includes drawings

Use this page to export a model that includes drawings.

Export

it

Would you like to export

f+ Model geametry

" Flat drawings

" Drawings and their model geometry

| Options || Mext > | | Finish | | Cancel | | Help |

1 Select one of the options to specify the items to be exported:
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= model geometry only

= drawings

= drawings and associated model geometry
2 Click Next or Finish.

Page 3 - Exporting a model

Use this page to specify the model items that you want to export.
Export ﬁ

,\
s
e

Which model items would you like to export?

(* Visible

Al

[ Options H Mext > ] [ Finish ] [ Cancel ] [ Help ]

1 Select one of the options to specify the items to be exported:

= If you pre-selected some items, then Selected is the default
option.

= Visible exports items that are visible on the screen; if an item
is blanked it is not exported. This option is useful for
exporting the workplanes with a model.

= All is the default option and is automatically selected if there
are no pre-selected items.

2 Click Next or Finish.
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Page 4 - Exporting workplanes

Use this page to specify the workplane to be used at export.
Export =)

Ge -

Export relative to...

& Active workplane

 World

[ options || Net> | [ Finsh | [ Cancel | [ Hep |

1 Select the option to be used when exporting:
= Export relative to Active workplane.
= Export relative to World.

2 Click Next or Finish.

Page 5 - Selecting a drawing to export

Use this page to select the drawings to be exported. This page is

displayed only if there are multiple drawings associated with the
model.

Export |

Ge m-m-E-Em
b ‘

Which drawings would you like to export?
51

[ options |[ Mex | [ Finish | [ Cancel | [ Help |

1 Select the drawings to be exported.
2 Click Finish.
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Importing data into a model

When you import a model, it is automatically opened as a new
model. However if you import any other file, it is opened in the

current model window.

) When you import a file, the model is zoomed to full, so the
geometry is visible. This is particularly useful if the items are
not close to the origin.

You can use one of the following methods to import data:

= Select File > Import.

= Click Import (see page 104) on the Main toolbar.

= Use the Advanced Import options (see page 208) to set up the

data.

= Drag and drop files into the graphics area to import them.

For advanced modelling concepts, see:

= Advanced Import options

= Importing data without a licence (see page 216)

= Importing Materials (see page 218)

Using the Import option

1 Select File > Import.

2 Browse to the folder containing the file you want to import.

&) Tmport File ]
Look in parts - @ ? v j'
Ik MName Date modif... | Type . Size
5 .
. "‘t'; & constant_width.dgk 261172007, Delcam Do.., 2k8 3
ecen aces
&) Crossl.dmt 14/02/2002.., Delcam Do... 447 KB
! &) Cross2.dmt 14/02/2002,., Deleam Do... 369 KB
&) Cross3.dmt 14/0272002., Deleam Do... 405 KB
Deskdop &) dragen.dmt 09/10/2008... Deleam Do.., 726 KB
LJhmr-ms
Computer
A
Metwork
Fie nama: - | Open |
Flesoftype:  |importable Fies 7 =) | Cancdl |
3 Click Open.

The file is imported and opened.
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For further details, see Importing data into a model (see page 104).

Import dialog

Use this dialog to select files to import.

&) Import File &
Logk in paits - @F @
- MName Date modif... | Type . Size
ok =
et & constant_width.dgk 261172007, Delcam Do.., 2k8 3
Recent Places : n
&) Crossl dmt 14/02/2002.., Delcam Do... 447 KB
! &) Cross2.dmt 14,/02/2002.., Deleam Do.. 369 KB
&) Cross3.dmt 14/0272002., Deleam Do... 405 KB
Desktop &) dragon.dmt 09/10/2008... Delcam Do.. TH KB
Libranes
Computer
L ¥
Metwork
File namea: - Open |
Fies of type | Importable Fles ") = Cancel_ |

1 Select the correct Look in folder. If necessary, use the following

to locate the required folder:

= Click ¥ to go up one level in the folder structure.

= Click "~ to create a new folder.

= Click " 1o display a menu containing options on how to

display the files in the dialog.

2 Enter the File name.

3 Select the required import file type from the Files of type list (see

page 209).

This displays the filter pattern which filter the file names of the
current directory. By default, the pattern is *.* which displays all
files. This selector lists the default filters for the file types that
can be imported. You can select a filter from the list. When a
filter is selected, files satisfying that filter are displayed.

Files of type is used only to help find files more easily. It

does not determine the type of file to be imported. When a
file is imported, the program looks at the contents of the
file to determine its type and not its name. For example, if
Files of type is set to *.pic, you can still import an IGES file
by typing in the name in the File name text box. If an IGES
file is called file.pic, this filter will help find it, but the file

will still be imported as an IGES file.
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When importing IGES files, the program uses its own default
tolerance values. You can change the defaults on the Options
dialog before importing. The new values affect only the current
model. Remember, large tolerances produce poor quality
surfaces and small tolerances make the application run slowly.
You may need to experiment to find the best balance for your
models.

4 Click one of the following:
= Open to import data as specified.

When you import certain files, a log file is generated
containing details about the import. This log file is added to
either the directory containing the imported file or the temp
directory.

If you import a model that has the same name as one already
in the model database, its name is appended with [n] where n
is an integer. The integer starts at 1 and increases as other
models with the same name are imported. When such a
model is imported, you need to open it using the Open Model
dialog. (see page 69)

Generally, models are automatically opened in the program
when they are imported.

= Cancel to remove the dialog from the screen without
importing any files.

f you import files into a new model, the name of the last
imported file (minus its extension) is automatically displayed
as the Model Name in the Save Model As dialog when you save
the model. For example, if the name of the last file imported
is handle.igs, the Model Name is handle in the Save Model As
dialog. This name is also displayed in the banner of the
model's window, next to the new model's name. For example,
NEW_MODEL_1(handle).

¢  You can use either PowerSHAPE's internal translators or
Delcam Exchange to import data. For further details, see
Using Delcam Exchange to translate data (see page 197).

What is PowerSHAPE-e?

PowerSHAPE-e is a free version of PowerSHAPE that enables you to
design and share your design with others.

When you are happy with your design, you can export it to another
application using the voucher system.
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¢  Before installing and using PowerSHAPE-e, please check the
hardware and operating-system requirements on the Delcam
website (http://www.delcam.com/hardware-updates).

Exporting a model from PowerSHAPE-e

To export a model from PowerSHAPE-e:
1 Create your model.
2 Save your model.
3 Export your model.
The Voucher Wizard (see page 108) is displayed.

When you have purchased a voucher, you can do any number of
exports of that model; if you change your model, you must buy a
new voucher.

Importing an e-model to PowerSHAPE
To import an existing e-model into PowerSHAPE:
1 Select File > Open from the menu.
The Open Model dialog is displayed.
2 Select the file you want to open and click the Open button.
The Voucher Wizard (see page 108) is displayed.
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Voucher Wizard

Select Tools > Voucher > Manage Account to display the Voucher
Wizard to manage your account and make a deposit into your
account.

Use the pages of the Voucher Wizard to manage your account:
Registration (see page 108)
Login (see page 109)
Account Deposit (see page 109)
Address (see page 110)
Card Details (see page 111)
Deposit Receipt (see page 111)

Voucher Wizard - Registration

The first time you use the Voucher Wizard the Registration page is
displayed.

@ Registration @

You need to register with Delcam as a Power Solution user.

Design for

PowerSHAPE can automatically register you, all you need do is enter
the information requested below.

Please enter your emnail address inte the box below:
Please choose a password and enter it into this bow

To ensure that we have the correct password, please retype it into this box

< Back Mext = Finish l Cancel l[ Help ]

L A

1 Enter the details requested. When you have entered information,
the Next button becomes available.

2 Click Next to display the Login page (see page 109).
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Login

To see your remaining credit, or purchase additional vouchers, you
must connect to the Voucher Server.

rLi:ngin @1

To log into the Voucher Server, please enter your Power Solution users
password inte the box below :

www dalcam. com

< Back Mext = Finish Cancel l [ Help

L 4

1 Enter your password.

2 Click Next to display the Account Deposit page (see page 109).

Account Deposit

Use this page to buy additional vouchers. The table helps you
calculate the bonus credit you will acquire (if any), based on the
amount of your deposit.

r N
Account Deposit @

You don't seem to have a pre-paid voucher account yet, this wizard will create one
3D Draftingand  foryou.
Mould Design

Mumber of vouchers you would like to purchase for your account: 0

Currency you wish to pay in: GB Pounds -

The following bonus rates are available:

Mumber of Vouchers Purchased Percentage Bonus Rate

0-9 0%
10-19 10%
20+ 20%

For example, if you purchase 15 vouchers and the bonus rate for the band
containing that ameount is 10%:%;, then you would receive 16 vouchers in total in
your account,

< Back ][ Mext = Finish Cancel l[ Help
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1 Enter the amount of credit you wish to purchase and select the
currency.

2 Click Next to display the Address page (see page 110).

Address

Use this page to enter your address.

(" Address )

Please fill in the details requested below, Questions about payment
security are discussed http://www.delcam.com/ps-
exchange/ VSV security FAQL.htm here.

Marne:
Address:
City:
County:
Postcode:

Country:  United Kingdom -

[7] Save Address Details

[ <Back | | MNets> || Finish | [ cancel | [ Help |

L A

1 Enter your name and address details in the dialog.
2 Click Next to display the Card Details page (see page 111).
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Card Details

Use this page to enter your card details.

Card Details [

Please enter your credit card details below. Enter the number as it appears on the
card. Spaces are allowed but no other punctuation is permitted.

Card Type:  yijza - Card Number:

Expiry Month: 1 - Expiry Vear:

Cw2 Mumber: Currency: [GB Pounds -

You have asked to purchase 1 vouchers for your Voucher Account.
This will cost a total of gbp 50.00.
You will receive 0 free voucher(s) with this purchase.

™ We accept payment from the following credit cards:

| ]
G VISA @;L

[ < Back ][ Mext = ] Finish l Cancel l[ Help ]

L 4

1 Enter your card details. The amount of money you asked to
deposit in your account on page 2 of the wizard is displayed
below the Currency list.

2 Click Next to display the Deposit Receipt page (see page 111).

Deposit Receipt

A confirmation is displayed. This shows the amount of credit you
have purchased, your balance, and order reference number.

You can print a copy of the information on the page. This is your
receipt.

The coordinate system

The coordinate system defines the position of every object within
the global workspace. The coordinate system contains the three
axes X, Y, and Z which meet in the centre of the workspace, at a
position called the origin.

All models are created within the global workspace. Every position
in a model is defined as three coordinates. For example, a position
of 9,5,3 means 9 along the X axis, 5 along the Y axis and 3 along the
Z axis. These coordinates are shown in the image below:

Ox=9
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@vy=5
@z=3

@ Position 9,5,3

You create a model while working entirely within the global
workspace, selecting the default drawing plane (also known as the
principal plane) and entering coordinate values when necessary.

However, models can contain many angled faces and it is often
easier to specify coordinates relative to a face rather than to the
model as a whole. You can do this using workplanes (see page
112), shown in the image below:

@ Dimensional axes X,Y,Z
@ Origin

)
-

For further details, see Creating a workplane in the Wireframe
modelling manual.

Workplanes and the coordinate system

A workplane is a graphical object defining a local coordinate system.
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You can:

= have as many workplanes as you like.

= place workplanes anywhere in the model.

= rotate the axes to align conveniently with features of the model.

The image below shows example of a local coordinate system:

@ Local coordinate system (Workplane). Convenient for:
= Face D.

= Angled feature E.
@ Local coordinates 20,0,0. Global coordinates 437,62.8,28.7
@ Global workspace coordinate system for faces A, B, C.

@ Local coordinate system (Workplane). Ideal for faces A,B,C

Only one workplane can be active at a time, which is known as the
active workplane. It is shown in red in the default colour scheme.
Inactive workplanes are grey.

Any specified coordinates apply to this workplane, not to the global
workspace. PowerSHAPE converts the local values to global values
automatically and invisibly.

The three axes of a workspace listed below define three planes.
These are known as the principal planes (see page 114).

= the XY plane lies through the X and Y axes
= the ZX plane lies through the X and Z axes
= the YZ plane lies through the Y and Z axes
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Principal planes and the coordinate system

The Principal plane buttons ©BE on the Status bar (see page 30)
define which plane is the principal plane of the workspace. You can
see this graphically as the axis of the rotation tracker updates in the
modelling window. When clicking the mouse to enter positions in an
empty space, the positions lie on the principal plane.

—éﬁ’ Each button displays the label of the axis which is normal to
the principal plane.

Entering positions

To create an object, you need to specify its position in the
workspace. Entering positions is one of the most common and
important operations use the following methods for entering
positions:

Entering positions using the cursor (see page 114)

Entering positions using the Intelligent Cursor (see page 58)
Entering positions using the status bar (see page 116)
Entering positions using dialogs (see page 118)

You can also create point objects to mark locations in your model.

Entering positions using the cursor

As the cursor moves across the principal plane (see page 114) (for
example XY of the active workplane or global workspace), its
coordinates with respect to the active workplane are shown in the
status bar (see page 30). To enter a new position, move the cursor
and click.

If the cursor is clicked within a certain radius of an existing object,
the cursor snaps to the closest key point that exists on the object or
snaps to a point of intersection between objects. This radius is
known as the hit radius.

Entering positions using the Intelligent Cursor

The Intelligent Cursor shows additional information to help you to
define the position you want when entering positions.

When you move the cursor over an object, construction labels (see

page 59) are displayed by the Intelligent Cursor. These construction
labels:

= are shown and hidden as you move the cursor over them.
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= indicate what happens if you click while the label is displayed.

= make snapping with the cursor more accurate. The labels display
when key points are within snap range of key positions in the
model. You can click when a label (see page 59) is displayed to
snap to the cursor at the labelled position.

“Z  The Intelligent Cursor (see page 53) is enabled by default.

Construction lines

When you hover the Intelligent Cursor over an important key point
(one that displays any of the construction labels (see page 59)),
construction lines are created from that key point. You can now
drag the cursor along a construction line and see the appropriate
labels display. Clicking causes the position to snap to that point.

The following example draws a box:

W button.
W button.

1 On the Main toolbar, select the Line

2 On the Line toolbar, select the Continuous

3 Click to start a line.

e B

Drag along a construction line and click.

— e

4 Drag along a 90° construction line and click. The line snaps to
give a square intersection.

:On

5 Drag the cursor down to the original start point and hover. The
cursor displays End and the construction lines display.
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6 Drag along the vertical construction line until Intersection is
shown.

1
1 .
' Intersection

7 Snap to the start and finish with one more click when End is
displayed.

End
s
If the Intelligent Cursor Gridding is enabled, the label On in the
above diagrams is replaced by a distance from the last point
selected. For example:

— e

This provides a convenient way to enter accurate dimensions.

&  To disable construction lines temporarily, press and hold the
Shift key.

Entering positions using the status bar

You can enter Cartesian (see page 116) and polar (see page 117)
positions in the Data entry box on the Status Bar (see page 30).

You can also type the coordinates in the graphics window and they
are entered automatically into the Data entry box on the status bar.
When you press the Enter key, coordinates are entered into
PowerSHAPE.

For more complex constructions click the Position button on the
Status Bar, to display the Position dialog (see page 119).
Entering Cartesian positions

The syntax for entering Cartesian positions (using the status bar) is
as follows:

[workspace] X [Y [Z]] [units]

Square brackets [ | show elements that are optional.
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workspace specifies the origin from which to measure the
coordinates.

You can use the following options:
= world = world workspace. You can abbreviate world to w.

= absolute or @ = absolute workspace. This uses the origin of
the current workspace. You can abbreviate absolute to abs.

= relative = relative workspace. This uses the last point entered
as the origin. You can abbreviate relative to re.

X[Y [Z]] - These are the X Y and Z coordinates and are entered in
this order by default. If the second and third values are not given,
they are treated as zeros.

The order of the X Y and Z coordinates is determined by the Local
point input option on the Workplane page of the Options dialog. For
further details, see Workplane options (Menus and Toolbars).

units - You can enter the type of units, for example, mm or inches.
Default units are used if none are specified.

Examples of Cartesian coordinates are given below.
20 30 40
w 15
@ 25 60.8 mm
abs 50 mm
re-30.7090
You can also enter polar positions. For further details, see Entering
polar positions (see page 117).
Entering polar positions

The syntax for entering polar positions (using the status bar) is as
follows:

> angle [angle_units] length [length_units]

Square brackets [ | show elements which are optional.
> indicates that polar coordinates are being entered.
angle is the value of the angle.

angle_units is the unit type, for example, degrees.
length is the value of the length.

length_units is the unit type, for example, mm.
Examples of polar coordinates are given below.

> 45 30

PowerSHAPE 2015 R2 Reference Help Basic modelling concepts » 117



> 45 degrees 30 mm
> 30 2.5 inches

You can also enter Cartesian positions (see page 116).

Entering positions using dialogs

Where a dialog expects a position to be entered, separate text

boxes for the X, Y, and Z axes are provided. Click the Position
button to display the Position dialog (see page 119) for more
complex point entry tools.

X y z
5 12 0
To enter a position as three coordinate values directly into a dialog:
1 Click in the X axis box to select it and enter the value
2 Press the tab key to select the Y axis box, or click in the box.

3 Enter the value and repeat to enter the value for the Z axis box.

4 Click OK on the dialog to store the values.

Position dialog overview

When it is not sufficient to enter positions using the cursor, the
status bar, or dialogs, use the tools on the Position dialog (see page
119) to assist with more complex constructions. For example, you
may want to specify a point at a particular proportion along an
object.

the values for the X, Y, Z axes

Display the Position dialog (see page 119) using one of the following
methods:

= Click Position on the status bar (see page 30)
= Click on a dialog.

For further details, see Entering positions using dialogs (see page
118).

“&  The Position E= button is active only when positions are
required by the program. For example, when in object
creation mode or when editing objects.
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Position dialog

Use the tools on the Position dialog to specify positions and
constructions (see page 114).

[ & Position e

| Intersect | Normal | Keypoint | Vector | Circle
Cartesian | Polar | Along | Between
Workspace | World -
Current plane X¥ -
X 0
¥ 0
z 0

[ Become origin |
| Apply || ok || Cancel || Hep |

Click a tab on the dialog to display the relevant page of position
entry tools:

Cartesian (see page 119)
Polar (see page 121)
Along (see page 123)
Between (see page 125)
Intersect (see page 126)
Normal (see page 128)
KeyPoint (see page 130)
Vector (see page 132)
Circle (see page 134)

Cartesian tab

Use the Cartesian tab of the Position dialog (see page 119) to enter
positions in the separate entry boxes provided for each axis. You

can lock each individually by clicking i)
Usually you can enter a value in a box without affecting the other
values. However if you have locked some components on the Polar

tab (see page 121), then the values of the other fields may change
to comply with the constraints created by the locks.

PowerSHAPE 2015 R2 Reference Help Basic modelling concepts * 119



If you click a position in the graphics window, its Cartesian
coordinates are displayed in the dialog.

(&) Position o
| Intersect | Normal | Keypoint | Vector | Circle
Cartesian | Polar | Along | Between
Workspace | World -
Current plane XY -

§ @@ @

| Become origin

| Apply || oK || Cancel || Help |

L A

Workspace — Select the workspace you are working in. The
available options are:

Relative — The position being defined is relative to another
position which becomes the origin of the workspace. The
positions are aligned with the active workplane or the global
workspace if no workplane is active.

Relative mode is not always available since there may not be a
suitable relative co-ordinate. In this case, select a suitable
position (such as the intersection of two lines) and make it the
origin of a relative workspace with the Become Origin option.

Workplane — The position being defined is relative to the
active workplane if one exists.

World — The position being defined is relative to the global
coordinate system.

“& If any items are locked, the locks are discarded when you
select a different workspace.

Current plane — Use this drop down list to select one of the three
principal planes. The current plane is relative to the selected
Workspace option.

8 Locked and Unlocked — Click to toggle between Locked and
Unlocked. Locking a value ensures that it remains fixed regardless
of what happens to other components. The lock remains ON until
you click again to unlock it. When an editing box is affected by a
lock, it is dimmed to show that it is unavailable.
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Unlock all — Click this button to unlock all of the values above.

Become origin — Click this button for the coordinates of the position
defined by the dialog to become the origin. Any relative coordinates
are measured from this origin.

Apply — Inputs the position. If the current operation allows multiple
points, the dialog remains displayed ready for you to enter more
points. Otherwise, the dialog is removed from the screen.

OK — Inputs the position and removes the dialog.
Cancel — Aborts the position entry.

Polar tab

The Polar tab of the Position dialog (see page 119) is affected by the
Current plane setting, which determines how the coordinates are
calculated from the Angle and Elevation/Height fields.

Click a position in the graphics window to enter Polar coordinates
into the dialog.

(@ position S5)
Intersect | Mormal | Keypoint | Vector | Circle
Cartesian | Polar | Along | Between
Workspace | World -
Current plane Xv -
Angle 0
Distance v 0
Elevation = 90

[ Become origin |
| Apply || ok || Cancel || Hep |

L 4

Workspace — Select the workspace you are working in. The
available options are:
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Relative — The position being defined is relative to another
position which becomes the origin of the workspace. The
positions are aligned with the active workplane or the global
workspace if no workplane is active.

Relative mode is not always available since there may not be a
suitable relative co-ordinate. In this case, select a suitable
position (such as the intersection of two lines) and make it the
origin of a relative workspace with the Become Origin option.

Workplane — The position being defined is relative to the
active workplane if one exists.

World — The position being defined is relative to the global
coordinate system.

=& If any items are locked, the locks are discarded when you
select a different workspace.

Current plane — Use this drop down list to select one of the three
principal planes. The current plane is relative to the selected
Workspace option.

Angle — Enter the polar angle from the origin in the currently
selected plane in the selected workspace.

Distance — Select one of the following options from the drop-down
list:
= Distance — Enter the distance from the workplane origin.

= X,Y, or Z— Enter a distance on the axis on the current active
plane.

Elevation — Select one of the following options from the drop-down
list:

= Elevation — Enter the angle of elevation above the active plane
from the origin of the workspace.

= Height — Enter the distance perpendicular to the selected plane.
For example, the Z component when the XY plane is selected.

8 Locked and Unlocked — Click to toggle between Locked and
Unlocked. Locking a value ensures that it remains fixed regardless
of what happens to other components. The lock remains ON until
you click again to unlock it. When an editing box is affected by a
lock, it is dimmed to show that it is unavailable.

@ Unlock all — Click this button to unlock all of the values above.

Become origin — Click this button for the coordinates of the position
defined by the dialog to become the origin. Any relative coordinates
are measured from this origin.
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Apply — Inputs the position. If the current operation allows multiple
points, the dialog remains displayed ready for you to enter more
points. Otherwise, the dialog is removed from the screen.

OK — Inputs the position and removes the dialog.

Cancel — Aborts the position entry.

Along tab

Use the Along tab of the Position dialog (see page 119) to create a
position at a chosen parameter along a selected object.

) You can select composite curves when you are using the
Along tab of the Position dialog:

( & Position @1
Intersect | MNorrmal | Key point I Vector | Circle
Cartesian | Polar | Along | Between
Workspace IWorId 'I
Object Mo object selected
Along
Proportion - 05
5
0 0w &
[ Become origin J
I Apply I [ oK J I Cancel I [ Help J

L

4

Workspace — Select the workspace you are working in. The
available options are:

Relative — The position being defined is relative to another
position which becomes the origin of the workspace. The
positions are aligned with the active workplane or the global
workspace if no workplane is active.

Relative mode is not always available since there may not be a
suitable relative co-ordinate. In this case, select a suitable
position (such as the intersection of two lines) and make it the
origin of a relative workspace with the Become Origin option.

Workplane — The position being defined is relative to the
active workplane if one exists.

World — The position being defined is relative to the global
coordinate system.
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~& If any items are locked, the locks are discarded when you
select a different workspace.

Object — Select an object using the mouse. When an object is
selected, its name is displayed in the text box.

Select one of the following options and enter a value, or use the
slider:

Proportion — Enter a measurement for the proportional distance
from the start of the object. For example, enter 0.5 for half way
along or enter 0.25 for a quarter (or 25%) of the way along from
the start of the object.

Distance — Enter a measurement from the start of the object.

The slider indicates the portion from the start of the object. By

default, the slider has 10 divisions. You c%n change the number of
|
graduations on the slider by using [=]. Use the arrows to select

a value or type a value into the box.

8 Locked and Unlocked — Click to toggle between Locked and
Unlocked. Locking a value ensures that it remains fixed regardless
of what happens to other components. The lock remains ON until
you click again to unlock it. When an editing box is affected by a
lock, it is dimmed to show that it is unavailable.

@ Unlock all — Click this button to unlock all of the values above.

Become origin — Click this button for the coordinates of the position
defined by the dialog to become the origin. Any relative coordinates
are measured from this origin.

Apply — Inputs the position. If the current operation allows multiple
points, the dialog remains displayed ready for you to enter more
points. Otherwise, the dialog is removed from the screen.

OK — Inputs the position and removes the dialog.

Cancel — Aborts the position entry.
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Between tab

Use the Between tab of the Position dialog (see page 119) in the
same way as the Along tab (see page 123), but instead of using
points at the ends of an object, select the start and end points
which need not be on the same object. This allows accurate
placement of a position between two connected or unconnected

positions.

& Position @
Intersect | Morrmnal | Key point | Vector I Circle |
Cartesian Polar Aleng | Between
Workspace lw,:,”d ,l
Current plane Ky -
First Point

= o 0 0
Secend Point
0 0 0
Along the Line
Proportion - 05
5
] " B
Resultant point
0 0 0
Length 0
[ Become Crigin ]
[ Apply ] [ oK ] [ Cancel ] [ Help ]

L

A

Workspace — Select the workspace you are working in. The
available options are:

Relative — The position being defined is relative to another
position which becomes the origin of the workspace. The
positions are aligned with the active workplane or the global

workspace if no workplane is active.

Relative mode is not always available since there may not be a
suitable relative co-ordinate. In this case, select a suitable
position (such as the intersection of two lines) and make it the
origin of a relative workspace with the Become Origin option.

Workplane — The position being defined is relative to the
active workplane if one exists.

World — The position being defined is relative to the global
coordinate system.
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~& If any items are locked, the locks are discarded when you
select a different workspace.

Current plane — Use this drop down list to select one of the three
principal planes. The current plane is relative to the selected
Workspace option.

Click two positions in the model to enter the values for the following
options:

First Point — This displays the coordinates of the first click.
Second Point — This displays the coordinates of the second click.

Select one of the following options and enter a value, or use the
slider:

Proportion — Enter a measurement for the proportional distance
from the start of the object. For example, enter 0.5 for half way
along or enter 0.25 for a quarter (or 25%) of the way along from
the start of the object.

Distance — Enter a measurement from the start of the object.

The slider indicates the portion from the start of the object. By
default, the slider has 10 divisions. You can change the number

| =
of graduations on the slider by using (=]. Use the arrows to
select a value or type a value into the box.

Resultant point — This displays the coordinates of the between value
as defined by the dialog.
Reset — Click this button to reset the values on the page.

Become origin — Click this button for the coordinates of the position
defined by the dialog to become the origin. Any relative coordinates
are measured from this origin.

Apply — Inputs the position. If the current operation allows multiple
points, the dialog remains displayed ready for you to enter more
points. Otherwise, the dialog is removed from the screen.

OK — Inputs the position and removes the dialog.

Cancel — Aborts the position entry.

Intersect tab

Use the Intersect tab of the Position dialog (see page 119) to find
the position where two objects intersect.
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) You can select composite curves when you are using the

Intersect page of the Position dialog:

( & Position @*
| Cartesian | Polar | Aleng | Between
Intersect | MNormal | Key point | Vector | Circle
Workspace |Wor|d '|
Intersect two objects
One Mo object selected
Two Mo object selected
| Become origin |
| Apply | | oK | | Cancel | | Help |

L

4

Workspace — Select the workspace you are working in. The
available options are:

Relative — The position being defined is relative to another
position which becomes the origin of the workspace. The
positions are aligned with the active workplane or the global

workspace if no workplane is active.

Relative mode is not always available since there may not be a
suitable relative co-ordinate. In this case, select a suitable
position (such as the intersection of two lines) and make it the
origin of a relative workspace with the Become Origin option.

Workplane — The position being defined is relative to the
active workplane if one exists.

World — The position being defined is relative to the global
coordinate system.

—fé’ If any items are locked, the locks are discarded when you

select a different workspace.

Select two objects in the model to find the intersection. The names
of the selected objects are displayed in the following options:

One — The name of one of the objects selected is displayed.

Two — The name of the other object selected is displayed.

In order to find intersections, PowerSHAPE does the following:

= If the position does not lie on either object, the objects are

extended.

= Lines are treated as if they are of infinite length.
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The intersection point of two lines that don't cross is shown
below.

Ohject 1

Object 2 / h

Intersection
Paint

= Arcs are treated as full circles.

= |If there are two possible intersections, the intersection position is
the one closest to the last mouse click.

= Curves are extended by maintaining the curvature at the end

point.
Object 2 /

i
¢
K

Intersection position J
\ )ll
- ;r

Ohject 1 ¢

Become origin — Click this button for the coordinates of the position
defined by the dialog to become the origin. Any relative coordinates
are measured from this origin.

Apply — Inputs the position. If the current operation allows multiple
points, the dialog remains displayed ready for you to enter more
points. Otherwise, the dialog is removed from the screen.

OK — Inputs the position and removes the dialog.
Cancel — Aborts the position entry.

Normal tab

Use the normal tab of the Position dialog (see page 119) to enter a
position which is perpendicular to an object from the origin of the
workspace displayed on the dialog.
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) You can select composite curves when you are using the
Normal tab of the Position dialog:

( & Position @*
Cartesian I Polar | Aleng | Between
Intersect | Nermal | Key point | Vector | Circle
Workspace |Wor|d '|

Mermal to object Mo ohject selected

| Become origin |

| Apply || oK || Cancel || Help |

L A

Workspace — Select the workspace you are working in. The
available options are:

Relative — The position being defined is relative to another
position which becomes the origin of the workspace. The
positions are aligned with the active workplane or the global
workspace if no workplane is active.

Relative mode is not always available since there may not be a
suitable relative co-ordinate. In this case, select a suitable
position (such as the intersection of two lines) and make it the
origin of a relative workspace with the Become Origin option.

Workplane — The position being defined is relative to the
active workplane if one exists.

World — The position being defined is relative to the global
coordinate system.

“& If any items are locked, the locks are discarded when you
select a different workspace.

Normal to object — Click the object you want the position to be
normal to. The name of the object is displayed in the box and the
cursor moves to the position normal to the object.

To allow positions to be found that do not lie on the object,
PowerSHAPE does the following:

= Lines are treated as if they are of infinite length

= Arcs are treated as full circles.

=&  An error dialog is displayed if a position cannot be found
normal to the selected object.
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Become origin — Click this button for the coordinates of the position
defined by the dialog to become the origin. Any relative coordinates
are measured from this origin.

Apply — Inputs the position. If the current operation allows multiple
points, the dialog remains displayed ready for you to enter more
points. Otherwise, the dialog is removed from the screen.

OK — Inputs the position and removes the dialog.

Cancel — Aborts the position entry.

Key point tab

Use the Key point tab of the Position dialog (see page 119) to select
a position at a specific key point on the selected object. This is
useful where more than one object has key points at the same
position and (for example) you want to snap to a hidden key point
on a specific object. Key points are a quick and convenient method
for selecting specific objects.

) You can select composite curves when you are using the Key
point page of the Position dialog:

( & Position @*
Cartesian | Polar I Along | Between
Intersect | MNearmal | Key point | Vector | Circle
Workspace [World vJ

Object Mo object selected
Start

1

[ Become origin J

I Apply H oK H Cancel H Help J

L A

Workspace — Select the workspace you are working in. The
available options are:
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Relative — The position being defined is relative to another
position which becomes the origin of the workspace. The
positions are aligned with the active workplane or the global
workspace if no workplane is active.

Relative mode is not always available since there may not be a
suitable relative co-ordinate. In this case, select a suitable
position (such as the intersection of two lines) and make it the
origin of a relative workspace with the Become Origin option.

Workplane — The position being defined is relative to the
active workplane if one exists.

World — The position being defined is relative to the global
coordinate system.

“& If any items are locked, the locks are discarded when you
select a different workspace.

Object — Select an object. The name of the object is displayed.

Key point — This determines which point on the object is selected.
Select from the following options:

Centre — This applies to the centre point of arcs and circles.

Start and End — This can apply to any object as they all have
start and end positions.

Point Number — This is intended for use with curves that can
have many positions along their length. The Point Number box
activates where you enter a number.

Become origin — Click this button for the coordinates of the position
defined by the dialog to become the origin. Any relative coordinates
are measured from this origin.

Apply — Inputs the position. If the current operation allows multiple
points, the dialog remains displayed ready for you to enter more
points. Otherwise, the dialog is removed from the screen.

OK — Inputs the position and removes the dialog.
Cancel — Aborts the position entry.
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Vector tab

Use the Vector tab of the Position dialog (see page 119) to measure
a vector between two points and use it to define a position. The
offsets, angles, length, and elevation between the two points are

displayed.
& Position &
Cartesian | Polar | Aleng I Between

Intersect | Mermal | Key point | Vector | Circle

Workspace ’Wnrld 'l
Current plane Xy -
First Point

@ 0 0 0

Second Point

B 0 0 0

Difference
0 0 0

Apparent Angles

0 0 90

Elevation 0

Length 0

[ Become Crigin ]

l Apply ” oK H Cancel ” Help ]

L 4

Workspace — Select the workspace you are working in. The
available options are:

Relative — The position being defined is relative to another
position which becomes the origin of the workspace. The
positions are aligned with the active workplane or the global
workspace if no workplane is active.

Relative mode is not always available since there may not be a
suitable relative co-ordinate. In this case, select a suitable
position (such as the intersection of two lines) and make it the
origin of a relative workspace with the Become Origin option.

Workplane — The position being defined is relative to the
active workplane if one exists.

World — The position being defined is relative to the global
coordinate system.
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~& If any items are locked, the locks are discarded when you
select a different workspace.

Current plane — Use this drop down list to select one of the three
principal planes. The current plane is relative to the selected
Workspace option.

You must already have a starting position from which the new
position is entered.

First Point — Enter the first point of the vector or click on a point
on the model to enter its coordinates. This point is displayed in
pink on the screen (using the default colour scheme).

Second Point — Enter the second point of the vector or click on a
point on the model to enter its coordinates. This point is
displayed in red on the screen (using the default colour scheme).

When you click OK or Apply, a new position is entered by going
along the vector from the start position.

Information from the two positions of the vector is displayed
automatically in the boxes for the following options:

Difference — These are the differences in the X, Y, and Z values of
the first and second points of the vector.

Apparent Angles — The apparent angle is measured between the
projection of the vector onto a plane and the selected axis. If the
axis is X, the plane is XY. For Y the plane is YZ and for Z it is ZX. An
example is shown below of the apparent angle for the X axis:

Apparant angle
fram the X axis
onta the XY plane

|‘¥_| Reset — Click this button to reset the values on the page.
Length — This is the true length (in 3D) between the points.
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Elevation — This is the elevation angle of the new vector from the
current plane.

i Elevation angle
! ~onto the current
plane

Become origin — Click this button for the coordinates of the position
defined by the dialog to become the origin. Any relative coordinates
are measured from this origin.

Apply — Inputs the position. If the current operation allows multiple
points, the dialog remains displayed ready for you to enter more
points. Otherwise, the dialog is removed from the screen.

OK — Inputs the position and removes the dialog.

Cancel — Aborts the position entry.

Circle tab

Use the Circle tab of the Position dialog (see page 119) to measure
the dimensions of an arc using three points.

(@ rosition E5)

Cartesian | Polar | Aleng | Between |
Intersect | Mormal | Keypoint | Vector | Circle
Workspace anrId vl
Current plane XY -
Start Point

=]

End Point

Mid point

Centre Point
Radius

Diameter

[ Become Origin |

[ Apply || ok || Cancel || Hep |
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Workspace — Select the workspace you are working in. The
available options are:

Relative — The position being defined is relative to another
position which becomes the origin of the workspace. The
positions are aligned with the active workplane or the global
workspace if no workplane is active.

Relative mode is not always available since there may not be a
suitable relative co-ordinate. In this case, select a suitable
position (such as the intersection of two lines) and make it the
origin of a relative workspace with the Become Origin option.

Workplane — The position being defined is relative to the
active workplane if one exists.

World — The position being defined is relative to the global
coordinate system.

~& If any items are locked, the locks are discarded when you
select a different workspace.

Current plane — Use this drop down list to select one of the three
principal planes. The current plane is relative to the selected
Workspace option.

StartPpoint — Enter the start point of the arc or click on a point on
the model to enter its coordinates. This point is displayed in pink on
the screen (using the default colour scheme).

End Point — Enter the end point of the arc or click on a point on the
model to enter its coordinates. This point is displayed in pink on the
screen (using the default colour scheme).

Mid point — Enter the mid point of the arc or click on a point on the
model to enter its coordinates. This point is displayed in pink on the
screen (using the default colour scheme).

Centre Point — The coordinates of the centre point of the arc are
displayed.

Reset — Click this button to reset the values on the page.
Radius — The radius of the arc is displayed.

Diameter — The diameter of the arc is displayed.

Become origin — Click this button for the coordinates of the position
defined by the dialog to become the origin. Any relative coordinates
are measured from this origin.

Apply — Inputs the position. If the current operation allows multiple
points, the dialog remains displayed ready for you to enter more
points. Otherwise, the dialog is removed from the screen.

OK — Inputs the position and removes the dialog.
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Cancel — Aborts the position entry.

) When you have opened the Position dialog in creation mode,
clicking OK places the cursor in the circle centre.

Entering angles

Enter an angle using degrees, minutes, and seconds in any dialog
that expects an angle. The format is one of the following:

>d;m;s

>-d;m;s (for negative angle)

>-(d;m;s) (for negative angle)
where d, m, and s are numbers.

&  This syntax does not work for the Calculator dialog, or for the
calculator that is embedded in the Parameter dialog.

The grid

A grid is an array of points joined by lines. Use the grid as a guide
to quickly enter positions by snapping to its points.

Using the grid
To use the grid turn the grid ON (see page 137).

The grid is drawn on the principal plane. If you change the principal
plane, the grid automatically redraws on the new plane. The
principal plane is displayed on the grid. Also displayed is the arrow
at the origin of the current workspace. This shows the axis normal
to the principal plane.

™,
™
AN
N
™

Ry
You can:
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= Snap to the intersections of grid lines as if they are key points.

View the grid as either ruled or dotted lines by changing the Grid type
option on the View page of the Options dialogs

The scale of the current grid is displayed in the Status bar (see page
30). The scale can be locked (see page 30) in the status bar to fix
the scale. The scale is locked by default to a value of 10. You can
set your own grid scale by typing your value into the grid scale text
box in the Status bar (see page 30). The grid scale is locked

automatically to that value.
To zoom in and out on a locked grid scale:
=

= Click Zoom in =% to increase the scale.

= Click Zoom out & to decrease the scale.

To unlock the scale, deselect the user defined scale option on the
Blanking and Grid page of the Options dialog. For further details, see
Blanking and Grid in the Menus and Toolbars manual.

Turning the grid On and Off
To turn ON the grid

From the Status bar (see page 30), click Grid on/off % to draw the
grid on the screen.

To turn OFF the grid

From the Status bar (see page 30), click Grid on/off % to remove
the grid from the screen.

Using point-locking

When point-locking is ON, every position you enter using the mouse
is locked onto the principal plane. For example, if the principal plane
is XY, every point you enter using the mouse will have a Z
coordinate of zero.

You can:
= Turn point-locking on (see page 137)
= Turn point-locking off (see page 138)

Turning point-locking on

From the Status bar, click the Point lock button i) (It changes to a
shut lock & ).
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Point-locking affects only points entered using the mouse.

To enter a position that is not on the principal plane, you can:
= Use the Position dialog (see page 119).

= Type in the coordinates.

If you snap to a key point which does not lie on the principal plane
(as shown below),

Key point not on
/ the principal plane

Principal plane
then the new position is projected onto the principal plane.

Mewi position is
projected onto the
principal plans

Mew position

Frincipal plans

When you hover the intelligent cursor (see page 58) over such a
key point, it changes to show that clicking the key point will project
any new position onto the principal plane.

Turning point-locking off

From the Status bar, click the Point lock button 8, (It changes to
=
an open lock ).
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Calculator and measuring

Use the following sections to find information on the calculator
and measuring:

What is the calculator? (see page 139)
Using the calculator (see page 139)

Using the calculator to measure (see page 146)

What is the calculator?

The calculator enables you to make calculations while working on a
model.

i ' Calculator [&J

| 5cientific| Parameters | Functions | Measure |

<Invalid> E

|

EEDEEE =@k
IoEEnEE =A@
] Projected
IoEEEE

[ Backspace l

oK [ Cancel ][ Help ]

You can use the calculator in the following ways:

= Operate it in the same way as any pocket calculator.
= Enter complex expressions.

= Measure objects in the model.

= Interact data with dialogs, automatically entering the result into
the selected boxes.

For further details, see Using the calculator (see page 139).

Using the calculator

il

button.

&, world ~ 0 :General - E@‘Eﬁ% 5} HH 396029 65574 0 3 E‘: To
The Calculator dialog (see page 140) is displayed.

From the Status Bar, click the Calculator
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The calculator operates in the same way as any pocket calculator.
You can click buttons to enter numbers and commands or you can

use the keyboard numeric keypad.

# | Calculator @

| Scientificl Parameters | Functions| Measure |

<Invalid= E

|
] 7 [ s | - |- Jrol=l{lN
ZIggEnEE =izo
DEEaEg o

IoEERE REgB

[ Backspace ]

oK l Cancel l’ Help l

To use the calculator from within a dialog:
1 Right-click in a box (used to enter numbers).
2 Use the calculator as required.

3 Click OK.
The results are automatically added to the box.

Calculator dialog
Use the calculator to make calculations while working on a model.

For further details, see Using the calculator (see page 139) and
Using the calculator to measure (see page 146).

# | Calculator @

| Scientificl Parameters | Functions| Measure |

<Invalid= E

|

EHOERE @=7@k
DoEEEE =729
EIE] [ Projected
IoEERE REEER

[ Backspace ]

oK l Cancel l’ Help l

At the top of the dialog are tabs that provide the calculator with
additional features for you to use to build expressions. You can
switch between tabs as you calculate an expression.
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= Scientific (see page 143)

= Parameters (see page 144)
= Functions (see page 145)
= Measure (see page 146)

The calculator has two boxes:
@ Displays the expression.
@ Displays the results of the calculations.

@ Controls the number of decimal places shown on the result.
=] - Increases the number of decimal places shown on the result.

=1 - Decreases the number of decimal places shown on the

result.

&l Calculator %]
Scientific || Parameters || Functions | Measure | @
| <Invalid > @ E
@ ]

CaaaRE
E]IE]IE] =[N
Coaaan
EoEERaE

[ Backspace ] []Projected

[ Zancel ]l Help l

Use the keyboard or the numeric keypad to enter an expression for
calculation. As you enter expressions, the results in the expressions
box are updated.

The calculator also contains:

@ The numeric keypad. This is used in the same way as any other
calculator to add, subtract, divide and multiply numbers. Memory
function keys aid calculations.

@ Operations for the selected tab. The operations displayed
correspond with the selected tab.
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@ The Projected option. If On, the measurement is projected onto
the current plane. Use this option with the measurement options.
For further details, see Using the Projected option (see page 158).

@ Calculator, ]

Scientific | Parameters Functionsl Measure

| <Inwalid=

-— - . .
b [
|DoaEn=
({oBEEaE

DoEEEE| 586
[ Backspace l I [ projected I(ﬁ)

[ Cancel ][ Help ]

[

Other keypad functions available are:
MC - Clears expressions stored in the memory.

MR - Retrieves a value from memory, for example after using M+ to
see the result.

MS - Stores the current expression into the memory.

M+ - Adds the current expression to the value already in memory.

&  The calculator remembers the memory value when it is closed
and reopened.

1/x - Divides one by the current expression.
Sqrt - This calculates the square root of the current expression.
C - Removes the current expression.

AC - Deletes any expression stored in the memory and removes the
current expression.

Backspace - Removes the character to the left of the cursor.
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Scientific tab

Use the Scientific tab of the Calculator (see page 140) to calculate
expressions using the scientific functions.

% Calculator &l

Scientific | Parameters | Funckions || Measure

<Irrealid> E

el 1T
oD
CnaEnE
COEEEE -

[ Backspace ]

[ Zancel ]l Help l

When you select a function, the current expression is enclosed in
brackets and the function is performed on the value of the current
expression.

sin - This calculates the sine of the current expression.
cos - This calculates the cosine of the current expression.
tan - This calculates the tan of the current expression.

asin - This calculates the angle whose sine is equal to value of the
current expression.

acos - This calculates the angle whose cosine is equal to value of
the current expression.

atan - This calculates the angle whose tangent is equal to value of
the current expression.

A - This is the "to the power of" sign.

For example, if the current value of the expression is 2 and you
select ™ then enter the value 3, the following calculation is
performed:

(D)N3=2*2*2=8
A2 - This calculates the expression to the power of 2.
A3 - This calculates the expression to the power of 3.

exp - This calculates the exponential value of the current expression
with respect to e, the base of the natural logarithms.

For example, if the current value of the expression is 2 and you
select exp, the following calculation is performed:

exp(2) = e? = 7.389056
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In - This calculates the natural logarithm of the current expression.

For example, if the current value of the expression is 7.389056 and
you select In, the following calculation is performed:

In(7.389056) = logarithm(7.389056) = 2

abs - This calculates the absolute value of the current expression. In
other words, removes the minus sign.

For example, if the value of the expression is -56.98 and you select
abs, the new value is 56.98.

() - Adds brackets around the current expression.
( - Adds a single left bracket to the current expression.

) - Adds a single right bracket to the current expression.

Parameters tab

Use the Parameters tab of the Calculator (see page 140) to specify a
parameter.

A parameter is a user-defined variable that is used to store numbers
and expressions. For further details, see Using a parameter (see
page 185).

% Calculator &l

Scientific | Parameters | Functions | Measure

<Irrealid> E
M| |Cbore_clearance A

Plate_clearance
Screw_Diarneter

@ El B . . '_ Head_Diameter
DEEEIE -
PreDril_clearance
5
T T T
_ | — S Thoced alaciceaa
[ Backspace ]

[ Zancel ]l Help
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Functions tab

Use the Functions tab of the Calculator (see page 140) to enter
expressions using functions.

% Calculator &l

Scientific Parameters| Functions |Measure

| <Irrealid> | E
|

|

EEEEEE -G
DEEEE= (-GG
EEEREE (k)
CoEEEE (v

[ Backspace ]

[ Zancel ]l Help l

The result of a logical expression is O or 1, where O is false and 1 is
true. You can combine buttons to give more operators.

Each logical operator is discussed below.

A ==

outputs 1 if A equals B and O otherwise

Al=B

outputs 1 if A does not equal B and O otherwise

A<B

outputs 1 if A is less than B and O otherwise

A<=B

outputs 1 if A is less or equal to B and 0 otherwise
A>B

outputs 1 if A is greater than B and O otherwise
A>=B

outputs 1 if A is greater or equal to B and O otherwise
A AND B

outputs 1 if A and B are true and O otherwise

AORB

outputs 1 if either A or B is true and O otherwise

TA

outputs 1 if A is false and O if true. This is known as the not
operator.

test ? result_true : result_false
if test is true then output result_true otherwise output result_false.

Example 1
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a>=b?atb:a-b

This outputs a+b if a>=b and a-b if a<b.
Example 2

a= (b>20)?710:((b>30)?20:30)

This example uses a nested expression to determine the value of
a, based on the value of b

if b > 20 then
a=10
else if (b > 30) then
a=20
else
a= 30
Min - This determines the minimum value of a list of values in the
expression.

The list of values in the expression must be of the form:

Al: A2; ... ; AN
Max - This determines the maximum value of a list of values in the
expression.

The list of values in the expression must be of the form:
Al: A2; ... ; AN

Using the calculator to measure

Use the Measure tab of the Calculator (see page 140) to create
expressions using the measurement options. The measuring options
are displayed on the right of the Calculator.

=&  Straight line segments of curves are treated as lines.
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For further details, see Using the calculator (see page 139).

8 | Calculator [é]

| Scientificl Parameters | Functions| Measure |

<Invalid= E

|

CEOEEE S=725
ST TEEEGEE
EEEEEE
ZEEEEE ReEeR

[ Backspace ]

oK l Cancel l’ Help l

Auto measure (see page 147)

B Measure length (see page 148)

@ Measure length using two points (see page 149)
Measure radius (see page 149)

Measure radius using 3 points (see page 156)
Measure diameter (see page 149)

Measure diameter using three points (see page 150)
E] Measure minor angle (see page 150)

Measure major angle (see page 150)
Projected - Using the Projected option (see page 158)

Measure area (see page 155)

Measure volume (see page 155)

Measure minimum distance (see page 157)
Measure draft angles (see page 157)
Measure wall thickness (see page 156)

Measuring automatically

Use this option to intelligently measure lines, arcs, and the radius of
curvature on arcs, curves, and surface curves.
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L LY
1 Select Model Analysis @ on the General edits '&b flyout.

2 Click Calculator & (model analysis toolbar)

Click the Auto-measure button.
4 Hover the mouse over an object.

If the object is a line or an arc, the intelligent cursor displays the
intelligent measurement of that object. The intelligent
measurement of lines and arcs are:

= Line - length

On
/*1:101.0-3

= Arc - radius

On
. R:35.00

= Full arc (circle) - diameter

D:40.00

If a span of a curve or a surface curve has constant curvature,
the radius of curvature is displayed when you move the cursor
over the span.

To enter that value into the calculator, click the object. The value
is entered into the expressions box.

If no intelligent measurement is associated with an object, then
no value is displayed.

When no value is displayed and you click a position on the
screen, the calculator waits for you to enter a second position. As
you move the cursor, a rubber-banded line displays from the first
position to the cursor position. The length of the rubber-banded
line is also displayed. Once you enter the second position, the
shortest distance between the two points is entered into the
expressions box.

Measuring the length

This option measures:
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= the length of a line

= the span of an arc

= the length of a curve or a composite curve
= the distance between two points

To measure the length,

,3‘:\

1 Select Model Analysis @ on the General edits b flyout.

2 Click Calculator & (model analysis toolbar)

3 Click the Measure Length @ button.

4 Either select the object or click two points to enter the value into
the expressions box.

Measuring the radius

Use this to measure the radius of any arc or circle, and the
curvature on curves and surface curves.

A
1 Select Model Analysis @ on the General edits @:h flyout.

2 Click Calculator & (model analysis toolbar)

Click the Measure Radius button.

4 If you move the cursor over an arc, its radius is displayed. If a
span of a curve or a surface curve has constant curvature, the
radius of curvature is displayed when you move the cursor over
the span.

5 Click the object to enter the value into the expressions box.

Measuring the diameter

Use this to measure the diameter of an arc.

D
1 Select Model Analysis @ on the General edits '&h flyout.

Click Calculator & (model analysis toolbar)

Click the Measure Diameter button.

If you hover the mouse over an arc, its diameter is displayed.

a b~ W DN

Click the arc to enter the value into the expressions box.

Measuring the length using two points
1 Click first point @
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2 Hover over the second point @ to display the length. Click the
point to display the length value in the dialog.

® End-point

Measuring the diameter using three points
1 Click first point @
2 Click second point @

3 Hover over the third point @ to display the diameter. Click the
point to display the diameter value in the dialog.

On

@ 2:17.20
‘\“‘
“"’\.
‘ ®
@
Measuring angles
D

1 Select Model Analysis @ on the General edits '&b flyout.

2 Click Calculator & (model analysis toolbar).

3 Click the Measure Minor Angle @ button to measure minor angles

or click the Measure Major Angle button to measure major
angles.

4 Select from the following items:
= One line (see page 151)
= Two lines (see page 151)
= Arcs (see page 152)
= One line and one position (see page 153)
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= Three positions (see page 154)

Measuring angles - one line
1 Hover the cursor over the line.

The minor and major angles are both displayed, where the type
not required is in brackets.

n

A:41.00 (319.00)

2 Double-click the line in exactly the same position to enter the
value into the expressions box on the calculator.
Measuring angles - two lines

The minor and major angles are measured between the two lines as
shown below.

[ } @ Minor angle
@ @ Major angle

Select one line and then select the other line. The angle between
the two lines is entered into the expressions box on the calculator.
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In the example below, there are two lines that do not lie on the
same XY, YZ, or ZX plane, but intersect in space. The angle is
measured on the plane that is defined by the intersection point and
the end points of the lines that lay away from the intersection point.

/

End points on lines
wihich lie away from
intersection point .

Intersection point
in space

If you select two lines that do not intersect in space, no angle exists
between two such lines. The position selected on the second line is
treated as a position and the angle is calculated as described when

a line and a position are selected.

Measuring angles - arcs
The minor and major angles are the spans of the sector of the arc
and the missing sector of the arc, shown in the example image

below:

Minor angle Major angle

_—————

_____

tinor angle

Major angle

When you hover the mouse over an arc, both the minor and major
angles are displayed, where the type not required is in brackets.

n
A:126.60 (233.40)
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Measuring angles - one line and one position

1 Select a line.

Depending on which end of the line is selected, you will see a
rubber-banded angle from the line to intelligent cursor.

AN

If you select the line
towards this end, the
angle is measured
from here.

If yvou select the line
towards this end, the
angle is measured
from here.

If the top end of the line is selected, the angle is measured from
the top part of the line. As you move the mouse cursor, the
rubber-banded angle moves too.

Angle changes value as
you move the cursor

Use this rubber-banded angle as a guide to determine the angle
you want to measure.

2 Enter the position. The angle is entered into the expressions box.

—nd’ The angle is calculated in the plane made by the two end
points of the line and the position.
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Measuring angles - three positions

The three positions define two lines, shown in the image below. The
minor and major angles are measured between these two lines

First position

Third position

}fh_""—_-_ P

|I ‘—-—._,_____ _

'. X

1

]

]

}

.|\ _ _

d Minor and major angles

,‘1% are measured between

N these twio lines

Second position

1 Enter the first position, to display a rubber-banded line from the
position to the mouse cursor.

First position

Rubber-banded
Mo line moves as
AR mouse moves
I| \\' \‘x Hq-\"-\_
| \'\ S H-"'\-..__

4 L) '\_‘ -

3 Y - ™S

i \\ \\. -h-"'..
! . S +
b )

hoving mouse cursor
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2 Use the rubber-banded line to enter the second position. A
rubber-banded angle is displayed, shown in the image below

First position

hoving mouse
cursor

Second ﬁ{

position | )
|- " Rubber-banded
’11 .-~ angle moves as the
' T mouse moves
-

3 Choose the third position. The angle is displayed in the
expressions box.

The angle is calculated in the plane made by the two end points
of the line and the position.

Measuring the volume

Use this to measure the volume of surfaces, solids, or triangulated
symbols.

'-.l = 4‘
1 Select Model Analysis ~ on the General edits '&b flyout.

2 Click Calculator & (model analysis toolbar)

3 Click the Measure Volume @ button.
4 Select the surface or solid.

Measuring the area

Use this to measure the area of a composite curve, surface, solid, or
triangulated symbols.

-... - 4‘
1 Select Model Analysis ~ on the General edits '&h flyout.

2 Click Calculator & (model analysis toolbar)

3 Click the Measure Area button.

4 Select either a composite curve or a surface or a solid.
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Measuring wall thickness

This option measures the wall thickness of a solid.

T
1 Select Model Analysis @ on the General edits @:h flyout.

2 Click Calculator & (model analysis toolbar).

Click the Measure Wall Thickness button.

4 Move the cursor over the solid to display the wall thickness (see
below).

5 Click the solid to enter the value into the expressions box.

A>

Cursaor

Measuring the radius using 3 points

Use this to measure the radius of an arc using three points. It is
ideal for measuring the radius of curvature on curves and surface
curves.

=k

A
1 Select Model Analysis @ on the General edits @:h flyout.

2 Click Calculator & (model analysis toolbar).

Click the Measure Radius From 3 Points button.

Click the first position to define the start point of an arc.

/ﬂh“\\ :/—ﬂ //'—_—“x

5 Click the second position to define the end point of an arc.

/ﬁk\\y\}/
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6 Click the third position to define a position on the circumference
of the arc.

BN

The value is entered into the expressions box.

Measuring draft angles

Use this to measure the draft angle of surface and solid points.

= - 4‘
1 Select Model Analysis ~ on the General edits '&h flyout.

2 Click Calculator | (model analysis toolbar).

Click the Measure Draft \@ button.

4 Hover the mouse over a position on a surface or solid. The minor
draft angle is displayed with the major draft angle in brackets.
An arrow representing the surface normal of the position is also
drawn.

By default, only draft angles of positions on the surface curves
are measured. You can measure the draft angle of positions
within a surface patch by holding down the Shift key. The draft
angle is measured from the principle plane to the normal of the
point on the surface under the cursor.

5 Click the position on the surface to enter the draft angle into the
expressions box.

Measuring the minimum distance

Use this to measure the minimum distance between two objects.

=k

3 A
1 Select Model Analysis ~ on the General edits @:h flyout.

2 Click Calculator & (model analysis toolbar).

3 Click the Minimum Distance E button.

PowerSHAPE 2015 R2 Reference Help Basic modelling concepts * 157



4 Click two objects to enter the value into the expressions box.

/\/
\ /_\

Arrows are drawn on the objects to show where the minimum
distance is measured.

N

26671

/T\

Using the Projected option

Use the Projected option on the Calculator dialog (see page 140) to
take measurements from projections on the principal plane.

A line is measured from a projection on the principal plane, shown
in the image below.

Line to measure

_________ Frincipal
- plane

__________________

i

| ‘ ~
\
\
1
!
\
—

1
1

Line is measured from a projection
on the principal plane.

You can measure three values from the projection:
= The length
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= The length along either of the axes of the principal plane.

Length of ling
projected onto the
principal plane

[P W .

Length along an axis
of the prncipal plans

Length along an axis
of the principal plane

To measure the length of the projection,

1 Hover the mouse over the line until a value displays.

2 Double click the line to enter the value into the expressions box.
To measure the length along the axis,

1 Click the line once.

2 Move the mouse in the direction parallel to the axis you want. As
you move the mouse, a value displays.

3 Click the mouse to enter the value into the expressions box.

To measure angles of lines and positions that are projected onto the
principal plane,

= Deselect the Projected option (OFF) to measure Angle A between
Line 1 and Line 2

= Select the Projected option (ON) to measure Angle B between
Line 1 and Line 2.

________________

Y e e =

Frincipal
plane

|

Line 1
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“&  You cannot calculate projections of arcs. Therefore, if you
measure an arc, its value is the same regardless of whether
Projected is on or off.

Measure dialog

160 « Basic modelling concepts

Use the Measure dialog to calculate points, coordinates, distances,
angles, radii, or unit vectors.

Measure @

Measure geometry

Q== e

[C] Projected
Point
X ¥ z =
Directicn _
I J K A

[ ok | [ Hep |

@ Auto-measure (see page 147)
[Z] Measure length between two points
1 Click first point @

2 Hover over the second point @ to display the length. Click the
point to display the length value in the dialog.

® End-point

@ Measure length (see page 148)

Measure radius (see page 149)

Measure Radius From Three Points (see page 156)
Measure Diameter (see page 149)

Measure Diameter from Three Points
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1 Click first point @
2 Click second point @

3 Hover over the third point @ to display the diameter. Click the
point to display the diameter value in the dialog.

On
@ :;L7.20
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Objects

Use the following sections to find information on objects:
Creating an object (see page 162)
Editing an object (see page 162)
Object dialogs and toolbars (see page 164)
Selecting objects (see page 165)

Creating an object

Creating an object to your specifications is a two-step creation
process:

1 Create an initial object in the model. At this stage, the object
may not be exactly the shape you want.

2 Edit the object until it is exactly the shape you want.
To create an object:

1 Select the object type and creation method from the Object
menu or from the Main toolbar.

2 Enter one or more positions and/or selections as necessary.
3 Drag the edit handles at the object’s key points to resize it.

As the cursor can operate only in two dimensions, all the positions it
creates fall on the active plane. If the point you want is not on that
plane, you will need to use the Status Bar (see page 30) to change
the current active plane and/or enter a specific position. For more
complex positions, you can use the Position dialog (see page 119).

In some infrequent cases, you may need to provide more
information about how the object is to be modified. This is achieved
by Edit - Modify which provides appropriate tools for each object
type. It is displayed by double clicking the object or by selecting
Modify from the Edit menu.

For further details, see Edit menu overview (Menus and Toolbars).

Editing an object

To edit object(s), first select the objects you want to change. If you
select only one object, graphical handles are displayed that are
specific to that type of object. If you select more than one object,
the handles are not displayed.

Delete the object
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= Press the keyboard Delete key

= Click S@ on the main toolbar or

= Select Delete from the Edit menu.
This works on any number of objects.
Drag move an object

This works with any number of objects.

1 Select an object by positioning the cursor over it, but away from
any of its edit handles or key points.

2 Press and hold the left-hand mouse button. The object is picked
by its key point closest to your click position and dragged as you
move the mouse.

3 Release the mouse button to drop the object.
Drag copy an object

= Press and hold the Ctrl key while drag moving an object. A copy
of the original is moved to the new position.

Cut or Copy an object

1 Click A or from the Main toolbar or select Cut or Copy from
the Edit menu.

2 Click Paste (& into another position, another model window or
another model.

Reshape an object

Drag edit handle(s) to alter the size and/or shape of an object.

= Lines - For further details, see Graphically moving a line
(Wireframe modelling).

= Arcs - For further details, see Graphically editing arcs (Wireframe
modelling).

= Curves - For further details, see Graphically editing curves
(Wireframe modelling).

= Surfaces - For further details, see Editing the power surface
(Surface modelling manual).

= Solids - For further details, see Editing a solid (Solid modelling)..

= Workplanes - For further details, see Graphically editing
workplanes (Wireframe modelling).

Trim or transform an object using the editing tools:

= Limit - For further details, see Edit - General Edits - Limit
Selection (Menus and Toolbars).
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= Rotate - For further details, see Rotating by dragging (Menus and
Toolbars).

= Mirror -For further details, see Edit - General Edits - Mirror
(Menus and Toolbars).

= Move/Copy - For further details, see Edit - General Edits - Move
(Menus and Toolbars).

= Scale - For further details, see Edit - General Edits - Scale
(Menus and Toolbars).

Modify the parameters of an object:

= Select Modify from the Edit menu or double click the object. This
displays an object-specific dialog or toolbar.

Editing objects using the Intelligent Cursor

When you start to drag an object, a group of objects or an editing
handle of an object, the cursor feeds back information about points
you can snap to.

The Intelligent Cursor:

= finds intersections between wireframe items and a surface or
solid.

= snaps to the projected intersection of wireframe items and
surfaces.

= snaps bezier curves to triangles in a symbol imported as a solid.
For further details, see STL/DMT options in the Menus and
Toolbars manual.

= shnaps to triangles in symbols (not applicable to components).

For further details, see Using the Intelligent Cursor to enter
positions (see page 58) and Selection using the Intelligent Cursor
(see page 60).

Object dialogs and toolbars

Double click on an object to display an object related dialog or a
toolbar. The options displayed correspond with the object type.

For further details, see:
= Editing an arc

= Editing a curve

= Editing a line

= Editing a workplane

= Editing a Power Suface
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= Editing a primitive surface

Selecting objects

If you want to do anything to an object, you must select it first. This
is a basic requirement for editing objects.

Some creation and construction commands allow selection of
objects, but most selection can be done by using the selection
options on the Select flyout.

1 Click the Select 4 « flyout button to display the Select flyout
toolbar.

b @ LER SR AR SR O

The Select flyout toolbar contains the following selection options:

. Selection information — Move the cursor over the Select flyout
button to display selection information as a Tooltip
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3

Partial box (see page 167)
@ Whole box (see page 168)
—* Drawing view
Selection filter (see page 169)
All wireframes (see page 171)
All surfaces (see page 172)
All solids (see page 171)

All surfaces and solids (see page 172)

All components and sub-assemblies (see page 172)

e 29 ¥E L

All meshes (see page 172)

All clouds (see page 172)

| Selection information (see page 172)

The current selection is highlighted. Single selected objects have
their key points visible as graphical handles. When more than one
object is selected, the key point handles are not displayed, but the
objects remain highlighted.

Selecting single objects

Click on an object in the graphics window to select it. A selected
object is highlighted with its key points visible as graphical handles.

You can click:
= on an object (see page 44).

= over an object (see page 47).

Selecting multiple objects

Select multiple objects in one of the following ways:
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= Use the left mouse button to click on the object and it will
highlight with its key points visible as graphical handles. Certain
modifier keys are also used with the mouse to change the way

the mouse behaves. For example, hold down i}J and click on
another object. This object is also highlighted and added to the
selection. When more than one object is selected, the key point
handles are not displayed, but the objects remain highlighted.

Hold down i}_J and click on objects to add a multiple number
of items to the selection. For further details, see Using the
mouse (see page 36).

= Click the Select flyout & . to display the selection and selection
information options. You can use specific options on this flyout to
select multiple objects. For further details, see Selecting objects
(see page 165)

@

d OLLER S RGO

Selecting objects - Partial box

Partial box s (Selection flyout) is the default selection option (see
page 165) when the program is started.
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1 Using the left mouse button, click a point on the screen where
you want the box to start.

Click here

2 Keeping the mouse button pressed, move the mouse to a second
position on the screen. This creates a rectangular "rubber band”

on the screen.

Y

Move mouse to here

3 Release the mouse to select all of the objects that are partially or
completely enclosed in the box. In the example shown below, all
the lines are selected as they are partially or completely enclosed
by the box.

All lines
are selected

Using whole box selection

1 Select the Whole Box @ button (Selection flyout). For further
details, see Selecting objects (see page 165)

2 Using the left mouse button, click a position on the screen where
you want the box to start.

Click here
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3 Keeping the mouse button pressed, move the mouse to a second
position on the screen. This creates a rectangular "rubber band”
on the screen.

Y

Move mouse to here

4 Release the mouse to select all of the objects that are completely
enclosed in the box. In the example shown below, only the line
completely enclosed by the box is selected.

Only this line will | "
be selected ]

Adding or removing objects

To add or remove objects from a selection, press and hold the Ctrl
key while clicking or dragging the mouse to:

= deselect objects that are currently selected.

= select objects that are currently deselected.

Selection filter

Complex models can become cluttered with objects making it
difficult to select the ones you want. The selection filter helps you to
choose the type of object you want to select. You can also select
styles of objects and levels on which objects are kept.

L) Use the selection filter to specify the type of item you want to
snap to.

You can enter creation mode with the selection filter set.

Using the selection filter

1 Click the Selection Filter &

2 Use the Selection Filter dialog (see page 170) to filter the
selections.

button (Selection flyout).
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Selection Filter dialog
You can use this dialog in one of the following ways:

= Select an object on the screen and the dialog displays its Type,
Style, and Level.

= Choose the Type and Style of the objects to select and click Select
All. All the objects that are of the correct type and style are
selected.

r h'
Select Objects by Filter ﬁ

Style: - Level:

0 :General
998 : Cursor

Cloud
Component
CompositeCurve
Curve

Green .5
Blue 5

1
Construction
Unnamedl
Unnamed5

Dimension

| dovet || a0 | [ Iover |[ a0 | [ Iower |[ an |
Stored Selection Filters:
[ .
[ oK ]l Cancel l’ Help l

W "y

Type — This shows a list of the different objects that can be
created. By default each type is selected. Clicking on an item selects
or deselects it. Items that are selected are highlighted. When you
have selected items from the list, then only those items can be
selected on the screen.

Style / Pattern / Colours / Widths / Materials — Select one of the
following from the drop-down list. The list of styles, patterns,
colours, width or materials used in the model is displayed in the
centre panel of the dialog. Clicking on an item selects or deselects
it. Items that are selected are highlighted. When you have selected
items from the list, only those items can be chosen on the screen.
For example, you can filter the selection of objects by colour, width
or material.

Level — Each level that is used is listed here. The level name is
displayed alongside the level number. By default, each level is
selected. Clicking on an item selects or deselects it. Items that are
selected are highlighted. When you have selected items from the
list, only those items can be chosen on the screen.

Invert — This inverts the current selection, that is, those which are
selected become unselected and those which are unselected,
selected.
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All — This selects all items in the list. Each item will be highlighted
to show that it is selected.

Select All — When you click on this, all items on the screen, which
match the selections you made on the dialog, will be selected.

s — Click this button to blank items according to the filter you
have set.

=
0 _ Click this button to unblank previously blanked items.

Stored Selection Filters - You can save a selection filter that you
have specified:

1 Use Type, Style and Level to specify a filter.
2 Enter a filter name to replace Unnamed

3 Click to save the selection filter. The filter is added to the
drop-down list.

To delete a stored selection filter:

1 Select the filter from the Stored Selection Filters drop-down list.

2 Click

OK — This saves any changes and closes the dialog. You can only
select those items you specified on the dialog.

Cancel — This closes the dialog and discards any changes made to
it.

To return to normal selection after using a filtered selection
1 Open the Filter dialog again.

2 Make sure that all options in the three panels of the dialog are
selected.

3 Click OK.

Selecting all wireframe objects

Y
Click the All Wireframe oy button (Selection flyout) to select all the
wireframe objects in a model.

Selecting all solids

Click the All Solids a button (Selection flyout) to select all the
solids in a model.
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Selecting all surfaces

Click the All Surfaces & button (Selection flyout) to select all the
surfaces in a model.

Selecting all surfaces and solids

Click the All Surfaces and Solids % button (Selection flyout) to
select all the solids and surfaces in a model.

Selecting all components and sub-assemblies

Click the All Components % button (Selection flyout) to select all
components and instances of sub-assemblies.

Selecting all meshes

Click the All Meshes ﬂs button (Selection flyout) to select all the
meshes in a model.

Selecting all clouds

Click the All Clouds % button (Selection flyout) to select all
clouds.

Tools > Selection information

Use this option to open the Selection Information dialog, which
displays information about selected objects. You can find out the
number of items in a selection by hovering the mouse over the
Select flyout to display the tooltip.

1 Select one or more objects.

@

2 Click | " | (Selection flyout) or select Tools > Selection Information.
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If a single object is selected, then information about that object
is displayed in the Selection Information dialog (see page 173).
The information is also displayed in the Command window.

i N
ﬁl Selection Information

o8

The current selection contains 4 object({s)

Size : 398.000000 257.500000 161.703272 ——
Range Min : -380.000000 -202.500000 -11.703872 gg
Range Max : 12.000000 55.000000 150.000000 U
Mesh 2 (88 nodes, 153 triangles, 1 regions)

Mesh 1 (86 nodes, 136 triangles, 1 regicns)

S5o0lid 1 E—
Surface 7 _E

[ Update l [ Box ] [ oK ] [ Help ]
L oy

Selection information dialog

Use this dialog to display information about the objects that are
selected.

J

-
ﬁl Selection Information

o B

The current selection contains 4 object({s)

Size : 398.000000 257.500000 161.703272 ——
Range Min : -380.000000 -202.500000 -11.703872 gg
Range Max : 12.000000 55.000000 150.000000 U
Mesh 2 (88 nodes, 153 triangles, 1 regions)

Mesh 1 (86 nodes, 136 triangles, 1 regicns)

S5o0lid 1 E—
Surface 7 _E

[ Update l [ Box ] [ oK ] [ Help ]
L )

As well as basic information about the selection, the following
information will be displayed (where appropriate):

= |If the object is a surface, further detailed information will be
given about any sub-selection (such as curves or p-points).
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= |If a group of objects is selected, the dialog tells you how many
objects are selected and the type and name of each object. You
can find out the number of items in a selection by hovering the
mouse over the Select flyout to display the tooltip.

The Size of the bounding box containing the objects, and the
minimum and maximum coordinates of the bounding box.

Any selected that is badly trimmed.

The centre of gravity for a multiple selection of components.

The following buttons allow you to see additional information:

)

Toggle detailed information. When a single solid is selected, the
names of the currently selected solid faces and features is displayed

Toggle sub item information.
Toggle centre of gravity.
Toggle moment of inertia.

Toggle the display of the area of the selection.

% & (6 1@ (D)

Toggle the display of the volume of the selection.to display the
volume of the selection.

Update — You can change the selection of objects and click Update.
This updates the information to the new selection.

Box — This displays a bounding box around the current selection. If
a bounding box is already displayed, it undraws. You can create the
bounding box around the current selection using the Selection box
option on the line creation menu.

OK — Close the dialog. If a bounding box has been drawn, this is
removed.

{)  Use the Selection information context menu (see page 175) to
copy, print or save the information displayed in the dialog.
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Selection information menu

Right-click on the Selection information dialog (see page 173) to
display a menu providing copying, printing, and saving functions.

Copy
Select Al

Prink
Prink 3election

Save to File
Save Selection to File

Deselecting objects
To deselect all objects, either:
= Click in a space away from any objects, or

= Select Edit > Select > Clear Selection from the menu.

Selecting coincident objects

When several objects are beneath the cursor and clicking selects
the wrong one, click again without moving the mouse and the
program selects the next object in the database at that position.
Repeat until the one you want is selected.

Selection using the Intelligent Cursor

When the Intelligent Cursor is enabled, objects are highlighted as
you move the cursor over them. This shows which objects can be
selected if you click at that point. For further details, see Turning
the Intelligent cursor on or off (see page 53).

When several objects are under the cursor and one of them is
selected, the Intelligent Cursor highlights the next object from the
database at that position. A click now deselects the selected object,
selects the highlighted object, and highlights the next one. This
enables you to select the correct object from the group.

You can also right-click to display the object's menu and click Next
Selection to select the next object.

The Intelligent Cursor option is displayed on the context menu.
Select or Deselect to toggle the Intelligent Cursor on and off.
Selecting this option is the same as selecting the Intelligent Cursor
Active option from the Mouse options page of the Options dialog.

Object key points

All objects have a number of key points which define the object’s
position and size.
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These are:

Lines - at each end and the mid-point.

Arcs - at each end of the sector, the centre point, and the mid-
point.

Curves - at each point where the curve can change direction.

Surfaces - at each corner of the surface patch (the key points on
the associated curves behave as for curves).

Workplanes - at the origin and end of each axis pointer.

Selection anchor point

When the object is selected, the program chooses one of its key
points as the object’s anchor point for the current selection. The
next selection may (or may not) use a different key point.

The anchor point is used by the program to decide where to position
the object, for example during all types of moves and copies. The
rules for which key point is chosen to be the anchor are as follows:

When a single object is selected, the anchor point is the object’s
key point which was nearest the cursor when you selected the
object.

When objects are selected using a rubber box, the anchor point
is at the centre of the smallest box capable of containing the
objects. This applies whether the rubber box contains one or
many objects.

If objects are shift selected individually, the anchor point for the
group is the key point nearest the cursor on the last object
selected.

When you want a specific anchor point for a group,

1
2
3

Select a group of objects, using the rubber-box.
Press the Control key and deselect the objects.
Press the Control key and reselect an object.

The anchor point for the group selection is now on this object
rather than at the centre of the rubber box.

Selecting an object by name

To select an object by its name:

1

2

Select Edit > Select > Select by Name from the menu.
The Add Item To Selection dialog (see page 177) is displayed.
Use the dialog to select an object by its name.
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Add Item To Selection dialog

Use this dialog to select an object by its name.

(" Add ltem To Selection =)
Item type
[Arc vl
Iterm name
[] Clear the selection first
[ Add || ok |[ Hep |

L A

Item type — Select the type of the object you want to select.
Item name — Enter the name of the object.

Clear the selection first — Select this option to deselect all currently
selected objects.

Add — This adds the selected object to the current selection. If the
object is blank, it unblanks when selected.

The dialog remains on the screen so that you can add more objects
to the selection.
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Parameters

Use the following sections to find information on parameters:
What is a parameter? (see page 178)
Creating a parameter (see page 179)
Creating parameters by typing in values (see page 185)
Editing a parameter (see page 185)
Using a parameter (see page 185)
Finding out if a value uses parameters (see page 186)

What is a parameter?

A parameter is a user-defined variable, which is used to store
numbers and expressions.

For example, parameters pi and radius are defined as follows:
pi = 3.141592654
radius = 56

A third parameter circumference can be defined using parameters pi
and radius:

circumference = 2*pi*radius

When you update the radius, circumference is automatically
updated.

= Parameters can be used to automatically update your model
when their definitions are updated. For this to work, you must
create your model using relational geometry and define its
objects using parameters.

= Parameters can be used anywhere you need to enter numbers.
Parameter names are case sensitive. So,

FRED

Fred

fred

are three different parameters

= You can create a parameter in a text box on a dialog or toolbar
by typing
param_name=expression
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where param_name is the name of the parameter and
expression is an expression representing the numeric value of
the parameter.

Creating a parameter
1 Select Object > Parameter from the menu.
The Parameter Editor dialog is displayed showing the Measure tab.

® ° Parameter Editor @

| Spreadsheetl Sr.ientificl Parameters | Functions| Measure |

Parameter Unnamedl «  <Invalid> @

Dimension Length Ml

Tﬂolerance gone - @@
IEEEnE =i2-
EI |E| [] Projected

Mew Duplicate l EIE]
elete unuse ’

[ Apply ][ oK ][ Cancel ][ Help ]

L8 4

2 Click New to activate the options.

Backspace ]

3 In the Parameter text box, a default name for the parameter is
displayed. Change it to something more meaningful to remind
you what the parameter is used for.

4 Click Apply. The parameter will now appear in the Parameter drop
down list, although you have not attached a value to it at this
stage.

5 Using any of the pages on the dialog, select your newly created
parameter from the drop down list.

6 Enter a value and click Apply to assign the value to your
parameter.

You can enter the value in a number of formats. The following
are all valid for a length parameter:

8 + 1 gives a value of 9. If you don't include the unit of
measure (in this case, length), your default unit is used, as
defined on the Units and tolerances options page. The unit of
measure will be displayed when you subsequently select the
parameter from the drop down list.

8mm + lin gives a value of 33.4 mm (assuming that your length
units are set to mm on the Units and tolerances options page)
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When a parameter has been created it is available to be used. For
further details, see Using a parameter (see page 185).

Parameter Editor dialog
The Parameter Editor dialog contains five tabs:
Measure (see page 182)
Functions (see page 182)
Parameters (see page 183)
Scientific (see page 183)
Spreadsheet (see page 184)
rl Parameter Editor @1

| Spreadsheetl Scientificl Parameters | Functions| Measure |

Parameter Unnamedl w  <Invalid> @

Dimension Length il

Toolerance Sgne - |£| g@
EEEEnEE =T
[C] Projected

MNew Duplir_ate ] DE]
elete unuse [

l Apply l’ oK l[ Cancel ][ Help ]

. A

Backspace ]

Each page on the dialog has the following features:
= the parameter creation options

= the numerical keypad

= the calculator (see page 139) functions

= the expression text box

= the result text box

Each page on the dialog has the following options.

Parameter - Enter a name for the parameter or select a name from
the drop down list.

Dimension - By default, a parameter is a measurement of length.
However, by using this option menu you set it to ratio, length, area,
volume or angle.

Tolerance - By default, a parameter has no tolerance associated
with it. The Tolerance drop down list contains various types of
tolerance you can set:

None
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+:-
4
+:+
Limit-Fit
Values - If you choose one of the four Tolerance options with the +

and - symbols, use the Values text boxes to enter the tolerance
values.

Limit-Fit - If you choose the tolerance value Limit-Fit, use the Limit-
Fit drop down list to enter a limit value or select one from the list of
common values.

New - Select this option to create a new parameter.

Delete - To delete an existing parameter, use the Parameter drop
down list to choose a parameter and then click the Delete button.

Duplicate - To create a copy of an existing parameter, use the
Parameter drop down list to choose a parameter and then click the
Duplicate button.

Result - @ The measurement or calculation results are displayed
here.

Expression - @ This displays values entered by using the numerical
keypad and buttons. You can also enter a calculation or a value for
a parameter.

#1 Parameter Editor gl

Spreadshest | Scientific Parametersl Functions |Measure

Parameter |Unnamed1 vl <Inwalid= 9 E

| I EaaaEm (G
DaEEnE -
EEEEEE k)]
l MNew l[ Celete ][ Duplicate ] ——p——— ———
el o] - Jee]

[ Backspace l

[ Apply ] [ Ok ] [ Cancel ] [ Help ]

Numerical keypad - Use the keypad to enter a value for a parameter.

Backspace - Use this to move the cursor one space to the left in the
Expression text box. Any value entered in the space to the left is
deleted.

Apply - Click Apply to create the parameter.
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OK - Click to confirm the parameters you have created or modified.
The dialog is removed.

Cancel - Click to remove the dialog and deletes all the parameters
created whilst the dialog was displayed. Any parameters modified
are also changed back to their original values.

Parameter dialog - Measure

This page displays the calculator measurement buttons.

f B
# | Parameter Editor ﬁ

| Spreadsheetl Scientificl Parameters | Functions| Measure |

Parameter Unnamedl w  <Invalid> @

Dimension Length il

Toolerance ggne - BE‘E} @g@

DEEEAEE =EYR0

mslff 1 | 3 [ Projected

Mew ] [ Delete ] [ Duplicate ] El mjee“__ =
TEEEEE

[ Backspace ]
l Apply l’ oK l[ Cancel ][ Help ]

L "y

Use the measurement options in the same way as Using the
calculator to measure (see page 146).

For further details, see Using the calculator (see page 139)

Projected - If ON, the measurement is projected onto the current
plane. Use this option with the measurement buttons. For further
details, see Using the Projected option (see page 158).

Parameter dialog - Functions

Use the functions on this page to create calculations and logical
expressions in parameters.

f B
# | Parameter Editor ﬁ

| Spreadsheetl Scientificl Parameters| Functions | Measurel

Parameter Unnamedl w  <Invalid> @

Dimension Length il

ST TEaooEE CEE
ZaagmE (00
GEBEEE (k[
New | | Delete | | Duplicate | El

[ Backspace ]
l Apply l’ oK l[ Cancel ][ Help ]
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Use the functions in the same way as the calculator functions (see
page 145).

For further details, see Using the calculator (see page 139).

Parameter dialog - Parameters

Use this page to create or select previously created parameters and
their values.

@ Parameter Editor ﬁl

| Spreadshest || Scientific | Parameters |Functions || Measure |

Pararmeter | Length_1 vl | 55 | %

Dimension Length w | SSmm |
Tolerance MNone ~ _
T EEEEEE[—

| | f——————
SoEEmEE| o
Doaann

l Hew l[ Delete ][ Duplicate ] E]E]El
[ ackspace 5.0 @

[ Apply ] [ Ok ] [ Cancel ] [ Help ]

Select parameter - The list of previously created parameters is
displayed in the large text box @

Current Value - The value for each parameter in the list is displayed
in the small text box @

Parameter dialog - Scientific

Use this page to use scientific functions for creating calculations in
parameters.

i h'
8 ' Parameter Editor ﬁ
Spreadsheet | Scientific | Parameters | Functions | Measurel
Pararmeter Unnamedl »  <Invalid= @
Dimension Length Ml

*

Tolerance MNone v e me
Walues 0 0 El :
it DoEonE
__ EEEaEn
Mew ] l Delete l l Duplicate l EIE] E]

e
[ Apply ] [ oK ] [ Cancel ] [ Help ]
L 4

The functions are used in the same way as the calculator scientific
functions (see page 143).
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For further details, see Using the calculator (see page 139).

Parameter dialog - Spreadsheet

Use this page to display a Microsoft Excel spreadsheet where you
can create and edit data that you want to store with a model. For
example, you might wish to enter complex calculations for material
densities or volumes.

Each new model has a new, blank spreadsheet ready for use.

“&  You need a licence for Microsoft Excel to use the spreadsheet
options.
rl Parameter Editor @1
Spreadsheet |Sr_ientifir_| Parameters | Functions | Measurel
Parameter | | =Invalid> @ E
Length
MNone | |
i
fefe -
Delete Duplicate EIEIE] @
l Backspace ]
l Apply l [ oK ] [ Cancel ] l Help l

. A

Worksheet - @ This becomes active when the New button is
selected. Select the worksheet you want to work with in the
spreadsheet.

Cell - @ This becomes active when the New button is selected. Enter
the spreadsheet cell containing the value you want to work with. For
example Al or D4. The value stored in the cell is displayed in the

Expression text box @

Modify spreadsheet - Click to display a Microsoft Excel
spreadsheet. You can edit existing data, or enter new data, that you
want to store with the model.

Synchronise parameters with spreadsheet - This synchronises
PowerSHAPE with the Excel spreadsheet to update all the values
when changes have been made. Select this option each time you
edit the spreadsheet.

Create multiple spreadsheet parameters - Select this option to
create numerous parameter names and values in a Microsoft Excel
spreadsheet. This allows you to apply the parameters all at the
same time.

For advanced modelling concepts, see
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= Creating parameters in a spreadsheet (see page 219)
= Creating multiple parameters in a spreadsheet (see page 221).

Creating parameters by typing in values

You can create a parameter in a text box on a dialog or toolbar by
typing:
param_name = value

where param_name is the name of the parameter and value is the
numeric value of the parameter.

The type of parameter created (that is, length, angle, area, volume
or ratio) is determined by the values used in the text box.

For further details, see Creating a parameter (see page 179).

Editing a parameter

1 From the Object menu, select Parameter to display the Parameter
Editor dialog.

2 Use the Parameter drop-down list to select a parameter to edit.

3 Use the Parameter Editor dialog (see page 180) to edit the
parameter definition.

Using a parameter

Whenever you can enter a numeric expression using the calculator,
you can specify a parameter instead. The current value of the
parameter is used instead of entering a number. To set up the
parameters ready to be used, see Creating a parameter (see page
179).

1 Display the calculator (see page 139). If you are entering a value
into a dialog, right clicking where you would enter the number
displays the calculator. For further details, see Calculator dialog
(see page 140).

2 Use the calculator as normal. Steps 3 and 4 give instructions on
putting the value of a parameter into your calculation.

3 Click the Parameters tab to display the calculator parameters
options (see page 144).

All the parameters that have been created are listed @
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4 Click a parameter to display its value @ below the list of
parameters.
@il Calculator, g|

Scientific | Parameters | Funchions | Measure

<Ireealid = E

@E‘ﬂ Ihei ht
B radius @w
EEEEEE
COOEESE
’ Backspace ] — @

[ Cancel ][ Help ]

5 Double click on the parameter you want to use.

The name of the parameter is entered into the calculation
indicating that the parameter value will be used in the
calculation.

6 Once you have completed your calculation, click OK.

The resulting value is entered into the dialog or toolbar.

Finding out if a value uses parameters

You can find out if a value uses parameters in one of the following
ways:

= A value that is defined with a parameter or expression is
indicated by the use of = in addition to the value.

= Display the dynamic help for a box on a dialog by putting the
cursor in the box. If the value uses parameters, the dynamic
help will show you the expression containing the parameters in
addition to the usual help message. This only works for values
that are parametric. A parametric value is one that remembers
the parameters used to define it. When the value of any
parameter is changed, the parametric value updates
automatically.

Create multiple parameter names (see page 221) and values in a
Microsoft Excel spreadsheet in order to apply them to objects all
at the same time.

The following are examples of where Parametric values exist on

dialogs:
= Solid Cut
= Solid Boss
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=  Primitive Solid

= Primitive Surface
= Solid Extrusion

= Solid Fillet

= Solid Bulge

= Solid Thicken

= Solid Chamfer

= Solid Hole

= Solid Hollow

= Surface Extrusion
= Chamfer Editor

= Active Dimensions
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Advanced modelling
concepts

Use the following sections to find information on advanced
modelling concepts:

Starting PowerSHAPE in different modes (see page 188)
Models - Advanced (see page 192)

Exporting Data - Advanced (see page 197)

Table of file types that can be imported (see page 209)
Importing Data - Advanced (see page 208)

Parameters - Advanced (see page 219)

Arm (see page 224)

Starting PowerSHAPE in different
modes

You can start PowerSHAPE in different modes.
1 Before starting the program, right click the PowerSHAPE icon

on your desktop.
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2 Select Properties from the context menu.

Open

Rum as...

Scan with Sophos Anki-Yirus
Pin to Skark menu

Send To 3

Cut
Copy

Create Shorkeut
Delete
Rename

Properties

The PowerSHAPE Properties dialog is displayed, showing the
following Target path:

PowerSHAPE 7341 Properties

General| Shartcut |E0mpatibilily Securty

@ FowerSHAPE 7341

Tarqet type: Application

Target location: PSHAPE|

Target: | e 3 aysherec \PSHAPE \DelcamlLauncher exe |

Start in: |"C:\Documenls and Settingz\wnlthdy Documents |

Shortcut key: |Nnne |

Bun: | Marmal window ¥ |

Comment; | |

[ Find Target. . ] [ Change lcan... ] [ Advanced... ]

[ Ok H Cancel ]

3 At the end of the Target path enter a space followed by the
switch for the required start mode. The example below shows the
switch -designer

"C:\Program Files\Delcam\ *XXXX\sys\exec\*\DelcamLauncher.exe" -
designer

where * is the product installed (for example PowerSHAPE Pro).
This will start PowerSHAPE in PowerSHAPE Designer mode.

For further details, see Table of PowerSHAPE start modes (see
page 190).
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&  The availability of start modes is subject to obtaining the
relevant product licence.

To use a combination of start modes (for example -designer -normal)
type them in the Target path leaving a space between them.

To view the available start modes in PowerSHAPE, use the switch -
help in the Target path before starting the program. The dialog
shown below is displayed:

PowerSHAPE =
Options available are:
l W -add_to_title : add the given string to the main window title

-break_for_debug  : fire an assertion during startup se you can attach
a debugger

-check_level n : start with given check level (-1-=4)

-companion : start in Delcam PowerSHAPE Companion mode

-db_coren : start with database core of given size in Mb
(1 or more)

-designer : start in Delcam Designer mode

-designere : start in Delcam Designer evaluation mode

-draft | -df : start in Delcam Drafting mode

-e | -free : start in Delcam PowerSHAPE-e mode

-electrode : start in Delcam Electrode mode

-estimator : start in Estimator mode

-file filename : lead named moedel file

-help : view these options

-import filename @ import given file

-library filenarme  : load named library file

-macro filename  : run macro file

-max : start raximised

-mill : start in Delcam PowerMILL Modelling mode

-min : start minimised

-noflex signore flex

-NOrecovery : start with model recovery disabled

-normal : start nermal size

-partmaker : start in Delcam PartMaker Modeling mode

-pro : start in Delcam PowerSHAPE Pro mode

-psmim : start in Delcam Toolmaker mode

-single_user : start with model sharing in shareddb disabled

-size x,y,w,h : set window position, width and height

-shoe : start in Delcam Crispin SoleEngineering mode

-show_pid : show the windows process identifier (winpid)
in the main window title

-undo_mem n ¢ limit post vB undo memory usage to given size
in Mb (1 or more)

Table of PowerSHAPE start modes

The available start modes are described in the following table.
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Start mode Switch
Products
Start in PartMaker Modeling mode -partmaker
This mode checks for the
COMPANION paf and will not start
if the correct licence is missing.
The default tolerances for this
mode are:
= general tolerance: 0.0001
inches

= shading tolerance: 0.001 inches
Start in Designer mode -designer
Start in Designer evaluation mode -designere
Start in Drafting mode -draft

-df
Start in Electrodemaker mode -electrode
Start in Pressmaker mode -press
Start in PowerMILL Modelling mode | -mill
Start in PowerSHAPE-e mode -€

-free
Start in PowerSHAPE Pro mode -pro
Start in Sketcher mode -sketcher
Start mode Switch
Commands

Start with n check level (-1->4)

Start with database core of n size in
MB (1 or more)

Import given file

Load named model file
Load named library file
Run macro file

Pass arguments to macro at runtime

View these options

-check_level n
-db_coren

-import filename
-file filename

-library filename
-macro filename

-macro filename
arguments

-help
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Window sizes

Start normal size -normal

Start maximised -max

Start minimised -min

Set window position, width and size x,y,w,h

height

Set window size and position -normal -
window_size:0,0,1280,100
0

“&  The availability of start modes is subject to obtaining the
relevant product licence.

Models, advanced

For further advanced details about models, select from the
following:

= Save Model As dialog (see page 192)
= Creating a template model (see page 195)

= Keeping track of changes made to a model (see page 196)

Save Model As dialog

Use this dialog to save a model using a new name.

Save Model As @

Model name A

Dezcription

Password

[ Store Outside Database ] [ Save ] [ Cancel ] [ Help ]

Model name — Type a suitable name for your model. If there is
already a model with the name that you enter, a warning message
is displayed, to avoid you accidentally overwriting an existing
model. You can choose to continue saving your new model to an
existing filename, in which case the existing model will be
overwritten.
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If you import files into a new model, the name of the last one
imported minus its extension is automatically displayed as the
Model Name when you save the model. For example, if the name of
the last file imported is handle.igs, the Model Name is handle.

Description — Type a suitable descriptive message. This is to help
you find specific models that might have similar names.

You can leave this box blank if you do not need a description.

Password — If you want to protect the model, enter a password.
However, don’t forget it, because you may not be able to open the
model when you need to.

=&  Store Outside Database — This allows you to store models
anywhere on the local disk or network. Click the button to
display the Save As dialog. Use the Save As dialog to select
where to save the model and then click Save to store the
model.

If models are stored in the database, the models are saved and
organised on the local disk or network. When you want to open the
model, you only need to remember the model name to find the
appropriate files.

Save — This saves the model and removes the dialog from the
screen. The model is saved in the default format. For further details,
see Changing the default format for saving models (see page 194).

Browse for folder dialog
Use this dialog to define the folder for storing the vault model.
1 Select the folder.
2 Click OK.

Browse For Folder @@

Please provide a path for this file's dbarea

# o pshapedoc

IMake Mew Folder ] [ QK ] [ Cancel
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Cancel - This removes the dialog from the screen without saving the
model.

—@’ On a new or read-only model, File - Save displays the Save
Model As dialog (see page 192).

Changing the default format for saving models

When you install PowerSHAPE, you can select the default format for
storing models as follows:

= a single file (psmodel).
= a set of files in a folder.

In the current session of PowerSHAPE you can change the default
format for storing models.

1 From the Tools menu, select Options to display the Options
dialog.

2 Select the Model option.

3 In the Model Save As Format section, select the default method
for storing models.

4 Directory - Stores your model using the directory structure.
Single - Stores your model as a single file.
6 Click OK.

=&  With the File Save command, a model is always saved using
the same structure regardless of the Model Save As Format
option.

Saving a model with a thumbnail

By default, a new thumbnail of your model is automatically created
whenever you save your model.

You can choose to save the thumbnail when you want by changing
the settings as follows:

1 Open the model.

2 From the Tools menu, select Options to display the Options
dialog.

Use [ to expand the File options.

Click Model to display the Model page of the Options dialog.
Change the Save Mode setting to Manual.

Click OK.

o o1~ W
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To save the thumbnail,

1 Change the view of the model to the one you want to appear in
your thumbnail.

2 From the File menu, select Save Thumbnail.

3 From the File menu, select Save or Save As to save the model
and the thumbnail. The Save mode setting is also saved so
whenever you open the model you can manually update the
thumbnail.

NEW_MODEL_MASTER

A template model is a model that is used as the basis for all new
models. This model is called:

NEW_MODEL_MASTER_29

If a template model exists, a copy of this model is created each
time you create a new model using the File > New command.

Your template model can store things like:

= your company defaults for model-dependent options on the
Options dialog, such as tolerance.

= your standard level settings and names.
= line styles.

Even standard geometry (such as symbols) can be included in this
model.

“&  You must have system administrator security to create and
edit the template model.
To create a template model:

1 Make sure no-one else is using PowerSHAPE and that you have
system administrator security.

2 Create a model containing all the required settings.

3 Save the model with the name NEW_MODEL_MASTER_29 as
follows:

Select Tool > Options to display the Options dialog.

Deselect Always save and open from outside the database.
Click OK.

e Save the model.

a
b In the dialog, select File > Model from the tree.
c
d

4 Delete all existing models with names of the form
NEW_MODEL_<*> 29
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(where * is the number of the model).
For example, NEW_MODEL_1 29.

If Always save and open from outside the database is deselected
and you have administration access you will be able to do this by
selecting File > Delete. Alternatively:

a Open the Command window.
b Type: admin delete model
c Type: NEW_MODEL_* 29

(where * is the number of the model). For example,
NEW_MODEL_1_22.

5 Select Always save and open from outside the database to start
saving models outside the database again.

) The template model can be edited as if it were any other
model.

Keeping track of changes made to a model

If Delcam PS-Team is installed on a server and visible from your PC,
you can set up a topic to keep track of the changes made to your
models.

On the PS-Team page of the Options dialog, you can specify the
names of the topics to use for models named explicitly or by fields.
We refer to vault and temporary models as models named 'by fields’
and all other models as 'explicitly'. You can also specify the server
and the URL for PS-Team.

PS-Team is an Internet-based software tool, provided by Delcam, to
support communication between teams of people.

To start PS-Team, select PS-Team from the Application menu to
display PS-Team in the browser window. If the server and URL for
PS-Team are not set up on the PS-Team page of the Options dialog,
a dialog appears asking for them.

If the browser window is displayed, you can click:
= the PS-Team tab ) to display the Delcam PS-Team page.
= the History tab @ to display the task associated with the

current model.

When a model is saved with a new name, a new task is
automatically created in PS-Team. In the task for the model, you
can manually add information to the task associated with a model to
record any changes.
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When you import and export data, the task is automatically updated
giving details of the import and export files.

If you delete a model, the status of the task is changed to
complete.

For further details, click Help in the PS-Team window.

Importing and exporting, advanced

PowerSHAPE uses Delcam Exchange (see page 197) to translate
data files from other software in cases where the in-built translators
are not used.

The following sections give details of advanced export and import
methods:

Exporting data, advanced (see page 197)
Importing data, advanced (see page 208)

Using Delcam Exchange to translate data

Delcam Exchange is a stand-alone program which is linked to the
program to allow you to translate certain types of data. It can also
be used on its own.

The following sections show you how to use Delcam Exchange
within PowerSHAPE to translate data, but not how to use Delcam
Exchange stand-alone.

Use either PowerSHAPE or Delcam Exchange to translate data. For
further details, see Importing files using Delcam Exchange (see
page 215) and Exporting files using Delcam Exchange (see page
204).

Delcam Exchange understands the same licence options as the
program’'s built-in translators. For example, if you have a licence for
importing CATIA files, you can use this to import CATIA files using
Delcam Exchange. However, if you have not purchased a licence for
importing CATIA files, for example, you can still use Delcam
Exchange to import the file by purchasing a ‘pay-per-use' voucher
from Delcam's web site.

Exporting Data - Advanced

Select Tools > Options > Data Exchange > Version 8/ Surfaces and
use the Export options for exporting files.

For further details about exporting data, select from the following:
= Using Delcam Exchange to translate data (see page 197)
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= EXxporting data without a licence (see page 204)
= EXxporting materials (see page 205)

Table of file types that can be exported

The following table shows the file types that can be exported using
the File > Export option.

Delcam Geometry (*.dak)

Delcam Geometry + Features (*.dgk)
DDX (" ddz)

DDX + DGK (*ddz)

Rhina 4 {*.3dm)

Rhino & (*.3dm)

Point Formats (~.asc)

ACIS (" sat)

Adobe Acrobat Document [~ pdf)
CADDS 4 Double Precision (*.cd)
CATIAS " CATPart)

Delcam Machining Trangles (*.dmt)
DWG {*.dwa)

DXF {*.def)

HPGL (" plt)

IGES ["ige)

IGES ("igs)

IGES (*iges)

Parasolid ("x_b)

Parasolid (*x_t)

Parasolid {~xmt_bin)

Parasolid {*xmt_tx)

Picture (" pic)

STEP (" step)

STEF (" stp)

Stereolthoagraphic - STL {".stl)
Universal 30 Sample Software (*.u3d)
VDA-FS (" vda)

Virtual Reality Marcup Language (*.wr)
Wavefront OBJ (™.obj)

POV-Ray scene " pov)

Delcam Hectrode Archive (" trode)
PowerSHAPE-e Model *.emodel)
P511320 - P513223 (" psmodel WerZ3)

) z indicates that this file format uses Delcam Exchange as the
default translator.
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Delcam Geometry (*.dgk) This is a special format that defines
the product's data in a single file.

If objects are selected, only symbols,
points, surfaces, solids, and
wireframe objects in the selection are
exported. If a workplane is active, it
is automatically exported.

If nothing is selected, the program
exports symbols, points, surfaces,
solids, wireframe objects and
workplanes on levels which are
selected.

A symbol is exported as its individual
objects.

Symbol triangles are exported as a

dmt file during dgk export. They will
have the same name as the dgk file
but with an extension .dmt.

Component names are preserved
when exporting the components as
solids, for example when exporting
an assembly component as .dgk file.

If you have a model containing
solids, surfaces and triangle data,
you can select all the objects and
export to a .dgk file. A corresponding
.dgk.dmt file will also be exported.
For details on importing these
exported files see Delcam Geometry
(*.dgk) in Table of file types that can
be imported (see page 209)

Delcam Geometry + Features will be in .mac and .xml
Features (.dgk) files.

This works in the same way as
exporting selecting the Create Hole
Features for all DGK on the
Manufacturing > Export options dialog.

DDX (.ddz) Export data in the .ddz format. This
format is used to transfer data in
Sketcher and PowerMILL Modelling.

Geometric tolerances and datums are
included in the export file.

PowerSHAPE 2015 R2 Reference Help Advanced modelling concepts ¢ 199



DDX + DGK (.ddz)

Export data in the .ddz format. This
format is used to transfer data in
Sketcher and PowerMILL Modelling.

All Parasolid solids are converted to
V8 solids.

Geometric tolerances and datums are
included in the export file

Rhino 4(*.3dm) ‘jcz
Rhino 5(*.3dm)

Export the model as a Rhino file

Point Formats (.asc)

Export point cloud data in .asc format

ACIS (*.sat) ‘j:z

Export selected surfaces and solids to
this format. If nothing is selected, all
the solids and surfaces in the model
are exported.

Solids are exploded into surfaces
when you export.

Adobe Acrobat Document
(*.pdf)

Exports drawings as .pdf files.

CADDS (*.c4x) ﬁ

Define the model as a CADDS file.
CADDS files of version 4 can be
exported from PowerSHAPE.

The entire model is exported
regardless of what is selected.

CATIAS (*.CATPart) ﬁ

Export CATIAS files using Delcam
Exchange for exporting surfaces.

Delcam Machining
Triangles (*.dmt)

Export the selected triangles for use
by other Delcam products.

Set the tolerance for exporting
triangles on the Triangle/Mesh page of
the Options dialog. You can also set
the tolerance for exporting triangles
on the Import/Export page of the
Options dialog.

DWG Files (*.dwg) ﬁ

Export only the drawings in the
model.
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E—Ai' Define the model as DXF data
DXF Files (*.dxf) (AutoCAD data).

To export DXF files, you can use
either Delcam Exchange or the DXF
internal translator.

HPGL (*.plt) Export the file as a plot file

IGES (*.ige) Define the model according to the

IGES (*.igs) IGES (International Graphics

IGES (*.iges) Exchange Standard) specification.
Most High level CAD systems can

j:‘i' provide models in this model format.

Only selected objects are exported. If
nothing is selected, you are asked
whether you want to export the
entire model.

If a drawing window is selected, only
this drawing is exported. Otherwise
the model and all its drawings are
exported.

You can set how data is exported to
IGES files using the Options dialog.

Delcam Exchange may not export
drafting objects to an IGES file. If
you try to do so, a message is
displayed explaining the drawbacks
of using Delcam Exchange. The
message asks you if you want to
continue to use Delcam Exchange. If
you select NO, the command is

cancelled.
Parasolid (*x_b) Export the selected surfaces to this
Parasolid (*.x_t) format. If no surfaces are selected,
Parasolid (*.xmt_bin) then all the surfaces are exported. It

Is possible to export to earlier
versions of Parasolid by selecting the
appropriate version in the Parasolid
options dialog.

For details on methods for exporting
Parasolid files, see Parasolid export
methods.

Parasolid (*.xmt_txt)
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Picture (*.pic) Defines the model as a wireframe
using arcs, lines and curves.
PowerSHAPE can write DUCT5
pictures.

Only selected wireframe objects and
surfaces are exported.

pslast (*.pslast) Export a shoe last to MIND software.
This option is only displayed in
footwear mode.

psstyle (*.psstyle) Export style lines to MIND software.
This option is only displayed in
footwear mode.

{:{ Export the model as a Rhino file

Rhino (*.3dm)

STEP (*.step) Export selected surfaces and solids to

STEP (*.stp) this format. If nothing is selected,
you are asked whether you want to

T:{ export the entire model.

Stereo lithographic file Export a triangulated representation

STL format (*.stl) of each selected solid or surface in

STL (Stereo Lithography) format. STL
files normally represent closed solids
as they are primarily used for rapid
prototyping and many rapid
prototyping machines require a fully
closed triangular mesh.

PowerSHAPE attempts to produce a
closed mesh from the selected
model. If it fails, you are prompted to
close the mesh manually or save an
‘open’ STL file which may not be
suitable for rapid prototyping.

You can set options for exporting
triangles on the Triangle/Mesh page of
the Options dialog.

You can also set the tolerance for
exporting triangles on the
Import/Export page of the Options

dialog.
Universal 3D Sample Export 3d data and embedded u3d
Software (*.u3d) data.

w
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VDA-FS Files (*.vda) j:.{

Defines the model as a VDA-FS file.
VDA-FS version 2 files can be
exported directly. All VDA-FS entities
are supported, with the following
constraints: curves of a degree
higher than 3 are approximated by
cubic beziers to tolerance.

Only selected surface, solid and
wireframe objects are exported.

Virtual Reality Markup
Language (*.wrl)

Export the selected surfaces and
solids to this format. Any VRML
reader can then view these.

By default, the material, lighting and
view data are exported with the
model. To export just the view data
with the model, change the Output
Mode option to model on the Options
dialog.

Wavefront (*.obj)

Export a text file containing
polygonal faces.

POV-Ray scene (*.pov)

Export a POV-Ray scene.

Delcam Electrode Archive
(*.trode)

Export .trode files.

PowerSHAPE-e Model
(*.emodel)

Export the model as a PowerSHAPE-e
model.

PowerSHAPE model
version

(*.psmodel VerXX)

where XX is the model
version number.

Export the model to the previous
PowerSHAPE format.
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Exporting files using Delcam Exchange

A list of file types that are available when exporting using Delcam
Exchange are given below.

ACIS Files (*.sat)
AutoCAD Files (".dwg;™.dxf)
CATIAS Files (*.CATPart)
DMT Files (*.dmt)
IGES Files (*.igs; *.ige; *.iges)
Parasolid Files (*a_t; *aomnt_tet: *x_b; *xmt_bin)
PDF Files (*.pdf)
DGK Files (*.dgk)
Rhine Files (*.3dm)
STEP Files (*.stp; *.step)
STL Files (*.stl)
DDX Files (*.ddz; *.ddx)
U3D Files (*.u3d)
VDAFS Files (*.vda)
All Files (*.*)
For full details on what objects are exported using Delcam

Exchange, see the on-line help available within Delcam Exchange.

Exporting without a licence

If you don't have a licence to export a particular type of file, you
can purchase vouchers on a pay-per-use basis in Delcam Exchange.

1 From the File menu, select Export (see page 98).

The program detects automatically that there is no valid licence
and displays a dialog giving you the option to view the file in
Delcam Exchange.

2 Select one of the following options:

Yes — Starts Delcam Exchange where you can view the file and
purchase a voucher to complete the export process (see page
205).

No — A dialog is displayed, detailing possible reasons for the
failed export. The export may fail for opne of the following
reasons:

= You have an invalid licence file.
= Delcam Exchange is incorrectly installed.

= Delcam Exchange registry entries are invalid.
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Exporting without a licence using Delcam Exchange

Use this dialog to continue exporting files without a licence using
Delcam Exchange. The file you want to export is displayed in the
viewer.

_ PS-Exchange 4.8.0505 - [C:\DOCUME-1\wnI\LOCALS-1\Temptw_152743_2976] [ |[B][X]
j File Edit W%iew Tools Options ‘Window Help =&

AP AT HAT PP ARG E
5 5

Level 0 ¢ General

Model

Ready %‘E\ DELCAM

1 Select File - Export.
2 Follow the Delcam Exchange file export process.

You will be prompted to purchase a voucher in order to complete
the export for the selected file.

For further details, see the help provided with Delcam Exchange.

Exporting files using PowerSHAPE-e

If you want to use Delcam Exchange and don't have a licence to
translate a particular type of file, you can purchase vouchers on a
pay-per-use basis using the Voucher Wizard. For further details, see
Using Vouchers (see page 108).

Exporting materials
1 Select Format > Materials to display the Material Selection dialog.
2 Select Export.
This option exports the following:
= A group of materials.
= A single material.

= All materials.
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Export Materials dialog

Use this dialog to select materials to export.

Export Matenals ﬁ
@ Export group I Export single ) Export all
Select material type Gems v]
Citrine
Diamond
Emerald
Ruby
Sapphire
Export To ChUsers\lalhAppData\Local\Temp B
| Bxport || Ok || Help |

To export a group of materails
1 Select Export group to export a group of materials.

2 From the Select material type list, select the group of materials
that you want to export.

3 Enter the Export To path or click the Browse - button to specify
the path to the new ExportMaterials folder that is created to hold
the materials images and the .csv file for your exported
materials.

4 Click Export.
Click OK to export the group of materials and close the dialog.

To export a single material
1 Select Export single Material to export a single material.

2 From the Select material type list, select the group of materials
that you want to export from.

3 From the list of corresponding materials displayed in the dialog,
select the specific material you wish to export.

4 Enter the Export To path or click the Browse e button to specify
the path to the new ExportMaterials folder that is created to hold
the materials images and the .csv file for your exported
materials.

5 Click Export.

Click OK to export the material and close the dialog.
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To export all materials

1 Select Export all to export all materials.

2 Enter the Export To path or click the Browse L) button to specify
the path to the new ExportMaterials folder that is created to hold
the materials images and the .csv file for your exported
materials.

Click Export.
4 Click OK to export all materials and close the dialog.

=1, Care must be taken if you modify the .csv file. If the .csv file
is damaged, the Import Materials (see page 218) function,
that you use to import the images into PowerSHAPE, will fail.

Creating a .csv file for materials

In order to use the Import Materials functionality you must have a
.csv file that has been created previously. The .csv file is created
automatically when you export using the Export Materials option.

The .csv file can be viewed with Microsoft Excel or other editor.

If you want to import user-created materials into PowerSHAPE you
must create a .csv file manually.

“&  To create or modify a .csv file you will be working with
PowerSHAPE's database, and it is advisable to be familiar with
the attributes of materials in the "Materials" table in the
PowerSHAPE database.

1 Create and name the .csv file. There are specific names for .csv
files, as follows:

Importing a group of materials
GroupName_MaterialGroup.csv
Importing a single material
MaterialName_Material.csv
Importing all materials
Material _all.csv
2 Enter the following lines as the top two lines in the file.
Material File
UserCreated
3 Make entries in the file on the following lines in the sequence:

Material name, Group Name, Red, Green, Blue, Polish, Emission,
Translucency, reflect, shader_scale
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4 You must also keep image files of the corresponding materials in

the same folder where the .csv file is stored. The file names must
follow the example below:

Material _Name.extension

where extension refers to ".jpg", ".bmp", ".tif" or ".rgb".

Viewing the csv file for materials

1 Locate the .csv file in the directory you specified as the directory

to Export to on the Export Materials dialog.

2 Double click the filename to open the spreadsheet. It shows all
the details for all the materials selected to be exported, shown in
the example below:

& Cast Metal_MaterialGroup.csv ) E]
1 Matenal File =
2 b
3 #Definttion of material: Matenal name  Group NanRed Green Blue Paolish Emission Translucer reflect shader_scale
4 CastAlumi Cast Meta 04 04 0.4 0.15 0.2 0 0.2 i
5 CastAlum? Cast Meta 0.4 0.4 0.4 015 02 u] 02 1
B Castélum3 Cast Meta 0.4 0.4 0.4 015 02 a 02 1
7 CastAlumd Cast Meta 0.4 0.4 0.4 0.15 0.2 0 0.2 1
8 Roughaluml Casl Meta 04 04 04 0.5 02 0 0.2 1
9 RoughAlum2 Cast Meta 04 0.4 0.4 015 02 ] 02 1
10 Roughalum3 Cast Meta 0.4 0.4 0.4 015 02 0 02 1
11 Roughalumd Cast Meta 0.4 0.4 0.4 0.15 0.2 0 0.2 1
12 CastGoldl Cast Meta 0.71 0.53 022 0.15 0z 0 02 1
13 CastGold2 Cast Meta 0.71 053 0.29 015 02 0 02 1
14 CastGold3 Cast Meta 071 0.53 0.29 0.15 0.2 1] 0.2 1
15 CastGoldd Cast Meta 0.7 0.53 0.28 0.15 0.2 0 0.2 1 -

M4 H M Cast Metal_MaterialGroup KX | Bl

Importing Data - Advanced

Select Tools > Options > Data Exchange > Version 8/Surfaces and
use the Import options for importing files.

For further advanced details about importing data, select from the
following:

Starting up PowerSHAPE and importing a file (see page 216)
Table of file types that can be imported (see page 209)
Importing files using Delcam Exchange (see page 215)
Importing data without a licence (see page 216)

Importing Materials (see page 218)
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Table of file types that can be imported

The file types that can be imported into PowerSHAPE are displayed
in the drop-down list on the Select a file to import dialog.

All Files {*.7)

PowerSHAPE Model (" psmodel)
PowerSHAPE- Model (" emodel)
ShoeMaker Model (" shoe)
ShoeMakere Model (" eshoe)
Model and Duct Drawing (*.det)
DD (" ddx, *ddz)

Delcam Geometry (*.dgl)

Delcam Machining Trianales (~.dmt)
Delcam Bectrode Archive (" trode)
Delcam Crispin ("lst, *v3e, ~las)
CopyCAD Session (".ccs)

CADDS 4and 4-5 " cdx, _pd”)
Clouds (*.asc, *mod, *.csv, *xyz, * pim, *prd)
Picture (" pic)

Triangle Files (*.dmt, *.obj, *.stl, *ir)
Adobe Acrobat Document (* pdf, = ai)
ALCIS Files (*sat)

AutoCAD Files ~.dwag;™ )

CATIAE Files {".CATPart; *.catpart; *.CATProduct)
CATIA Files {fic™; = model)

Cimatron Files (% pfm)

Cynowvad Files (" sme; ~spi; “too)
Elite Files (*elt)

ldeas Files ("mf1; ~prt)

IGES Files {*igs; “ige; “iges)
Inventor Files (" ipt; ~iam)

Parasolid Files (*x_t; *2amt_bd; “x_b; *xmt_bin)
Pro/Engineer Files (" prt™ ~asm”)
Rhinao Files (~.3dm)

Sirona Files (*.cdt; *sdt; *.gdm; *.gdb; *wil; "idt)
Solidedge Files (" par)

Solidworks Files {*sldprt; * sldasm)
SpaceClaim Files (" scdoc)

STEF Files {*stp; *step)

U3D Files {*u3d)

Unigraphics Files (*prt)

WDAFS Files (" .vda)

35hape Files (*.dcm)

Procera Files (".c3s)

FootCAD Files (*.1DS;* cad)
3MLava Files (".ccdl” ccd1;™ cocd2)
Amfit Files {*.abt;*e01)

Schott Files (" vec)

WinMAX Files {*moad)

SoleCAD Files {"smr;” cad)

ASCON Files {*.a3d;" m3d;*.cdw)
Paromed Files (" pme)

Crthema Files (*.001)

XTL Files (")

HICAD Files {*neu)

TopSolid Files ("top;™.cam)

iTero Files (*.3dc)

ADMS Files [~ raw)

GPSCAN Files (*.einlage)

Creo Files (" prt™ ~.asm”)

Shoe Design (*.des)

Zip Files " zip)

Mind (*.53d)

&  The file types that are available to you will depend on the
version of Delcam Exchange that you have installed

The file types that can be imported (using the File > Import option)
are shown in the following table:

W PowerSHAPE uses Delcam Exchange to import data, unless
indicated in the table below.
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File format

Type of file

PowerSHAPE Model
(*.psmodel)f-Hr

This is a PowerSHAPE model using the
single file format. If you have a model on
removable media (tape or disk) which
does not appear in your model database, it
can be imported into your model

database. Each model is held in a directory
that contains the model files.

PowerSHAPE-e Model
(*.emodel)":r

PowerSHAPE-e model. It can be imported
into PowerSHAPE on a pay-per-use basis
using the Voucher Wizard.

ShoeMaker Model

This file format is created by Delcam

(*.shoe) w Crispin ShoeMaker.
ShoeMaker-e Model This file format is created by Delcam
(*.eshoe) W Crispin ShoeMaker -e.

Model and DUCT Drawing
(*.det) ¥

PowerSHAPE and DUCT5 model and
drawing format.

If you have a model that does not appear
in your model database, it must be
imported. Each model is held in a directory
that contains the model files.

The contents of the drawing are imported
into a new model with the same name as
the drawing.

DDX (*.ddx, *.ddz) W

This is data that has been exported from
Delcam Exchange.

Delcam Geometry

(*.dgk) W

This is a special format that defines the
product's data in a single file.

If you import a model containing solids,
surfaces and triangle data that has been
previously exported, it will also import the
corresponding .dgk.dmt file at the same
time. So, both the solids, surfaces and
triangle data will be imported.

The .dgk and .dgk.dmt files must be in the
same folder for the import to be successful

Delcam Machining
Triangles (*.dmt)ﬁ'

A .dmt file is imported as a symbol. The
symbol definition is also stored in the
model and has the same name as the file.
For further details, see Creating a symbol
definition.
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Delcam Electrode Archive
(*.trode)TJ-hr

This is a special format that defines the
product's data in a single file. An electrode
archive (.trode) file is a single file that
stores a collection of one or more
electrode .dgk files with associated
metadata (.xml) files and setupsheet
images.

Delcam Crispin (*.Ist,

Import a last of created with Delcam

*.v3e, *.Ias)f-hr Crispin software.
CopyCAD session All of the surfaces, curves and triangles
(*.ccs)f-Hr within the file are converted to levels in

the current PowerSHAPE model.
Workplanes are also converted, but
scanlines, points, images and views are
not converted.

CADDS 4 and 4.5(_pd?*),
(*.c4x)

Delcam Exchange may not import drafting
objects from an IGES file. If you try to do
so, a message is displayed explaining the
drawbacks of using Delcam Exchange. The
message asks you if you want to continue
to use Delcam Exchange. If you select NO,
the PowerSHAPE translator is
automatically used

Cloud Formats (*.asc,
*mod, *.csv, *.xyz)f-hr

Files containing point cloud information.
The formats that are supported are

.asc - ASCII
.mod

.csv - ASCII text encoded as Comma
Separated Values.

.Xyz - Perceptron .

Picture (*.pic)T’:r

PowerSHAPE 2015 R2 Reference Help

This format defines the model as a
wireframe using arcs, lines and curves.
PowerSHAPE can read DUCTS5 pictures.
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Triangle files (*.dmt, *.obj,
* stl, *.tri) W

A .dmt or .obj file is imported as a symbol.
The symbol definition is also stored in the
model and has the same name as the file.
For further details, see Creating a symbol
definition.

.0bj imports a text file containing
polygonal faces.

.stl imports the triangulated
representation in STL (Stereo Lithography)
format. STL files normally represent closed
solids as they are primarily used for rapid
prototyping and many rapid prototyping
machines require a fully closed triangular
mesh.

Adobe Acrobat Document

Files containing text and wireframe can

(*pdf, *.ai) be imported.. PowerSHAPE Pro and
Toolmaker Pro can also import curves.
ACIS (*.sat) This format defines the model as an ACIS

file

AutoCAD (*.dwg,*.dxf)

This format defines the model as DWG or
DXF data (usually exported from AutoCAD)

CATIAS (*.CATpart,

* CATProduct)

Catia (*.cat, *.exp, *fic*,
*model)

These define the model as a Catia file.

The Catia export files *.cat and *.exp are
made up of a number of Catia fic files. By
default, each .fic file is imported into a
separate new model. You can import the
.fic files into the same model by turning
off the Open a new file for each fic file
option on the Import/Export page of the
Options dialog.

Cimatron (*.pfm)

This format defines the model as a CADDS
file. CADDS files of version 4 and 5 can be
imported into PowerSHAPE

Cynovad (*.sme, *.spi,
*.t00)

This file has been generated by dental
software.

Elite (*.elt)

This defines the model as a Cimatron file

Ideas (*.mfl), (*.prt)

This format defines the model as an Ideas
file
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IGES (*.ig*)

This defines the model according to the
IGES (International Graphics Exchange

Standard) specification. Most high level

CAD systems can provide models in this
model format.

You can set how data is imported from
IGES files using the Options dialog.
Blanked IGES surfaces are imported as
blanked.

Inventor (*ipt)

This format defines the model as an
Autodesk Inventor file

Last and Style (*.pslast,
*.psstyle)f-Hr

Import a last and style created with MIND
software This option is only displayed in
footwear mode.

Parasolid (*.x*) %

This format defines the model as a UG
Parasolid file

Pro/Engineer (*.asm,
*.prt*)

These formats define the model as a Pro-
Engineer file.

Rhino (*.3dm)

This format defines the model as a Rhino
file. When importing Rhino files, all
triangle data is also imported.

Sirona (*.cdt, *.sdt, *.gdm,
*.gdb, *.vtl, *.idt)

Import a file from dental software inLab
3D.

Solidedge (*.par)

This format defines the model as a
SolidEdge file.

Solidworks (*.sldprt,
*.sldasm)

This format defines the model as a
SolidWorks file.

SpaceClaim (*.scdoc)

This format defines the model as a
SpaceClaim file.

STEP (*.step, *.stp)

This format defines the model as a STEP
file.

u3bD

This is a graphics file; U3D is the 3D
element of a 3D PDF file; it can also be
used as a stand-alone traingle file-format

Unigraphics (*.prt)

This format defines the model as a
Unigraphics file.
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VDA-FS (*.vda)

This format defines the model as a VDA-FS
file. VDA-FS version 2 files can be
imported directly. All VDA-FS entities are
supported, with the following constraints:
curves of a degree higher than 3 are
approximated by cubic beziers to
tolerance.

3Shape (*.dcm)

Import a file from 3shape dental software

Procera (*.c3s)

Import a file that was generated by
Procera dental software.

FootCAD (*.IDS, *cad)

Import a file that was generated by IDEAS
orthotic software.

3MLava (*ccdO, *.ccdl,
*.ccd2)

Import a file from 3M dental software.

Amfit (*.abt, *e01)

Import a file from Amfit orthotic software

Schott (*.vec)

Import a file from Schott general purpose
3D software

WinMAX (*.mxd)

Import a file that was generated by
WInMAX V3.7 MXD Files

SoleCAD (*.smr, *.cad)

Import a file that was generated by IDEAS
orthotic software.

ASCON (*.a3d, *.m3d,
*.cdw)

Import a file that was generated by
ASCON general purpose CAD software.

Paromed (*.pme)

Import a file that was generated by
Paromed orthetic software.

Orthema (*.001)

Import a file that was generated by
Othema orthotic software.

XTL (*.xtl)

Import a file from dental software

HICAD (*.neu)

Import a file that was generated from the
HICAD CAD system

TopSolid (*.top, *.cam)

This file was generated by the TopSolid
CAD system.

iTero (*.3dc)

The file was generated by CADDent.

AOMS (*.raw)

The file is from a Sharp Shape orthotic
scanner.

GPSCAN (*.einlage)

This file contains Gebiom orthotic scan
data.

Creo (*.prt, *.asm)

This filewas generated by Creo CAD
system
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Shoe Design (*.des)ﬁ'

This file was generated by Delcam Crispin
Shoe Design.

Zip (*.zip) ¥

You can import a zip file if it contains one
of the following:

= a single file such as IGES or dgk
= a single psmodel file
= a single directory model

Mind (*s3d)

Import a file from MIND shoe
software.

Importing files using Delcam Exchange

A list of files you can import using Delcam Exchange are given
below. We also give the benefits of using built in translators and

Delcam Exchange (if any).

ACIS Files (*.sat)
AutoCAD Files (*.dwg;*.dxf)

CATIAS Files (*.CATPart; *.catpart; *.CATProduct)

CATIA Files (*fic™; *.model}
Cimatron Files (*.pfm)

Cynovad Files (*.sme; *.spi; *.tog)
DMT Files (*.dmt)

Elite Files (*.elt)

Ideas Files (*.mfl; *.prt)

IGES Files (*.igs; *.ige; *.iges)
Inventor Files (".ipt; *.iam)
Parasolid Files (*a_t; *aomnt_tet; *a_b: *2emt_bin)
Part Files (*.psmodel; doc.det)
DGK Files (*.dgk)

Pro/Engineer Files (*.prt™ *.asm™)
Rhine Files (*.3dm)

Sirona Files (*.cdt; *.sdt; *.gdm; *.gdb; *.wtl)
Selidedge Files (*.par)

Solidworks Files (*.sldprt; *.sldasm)
SpaceClaim Files (*.scdoc)

STEP Files (*.stp; *.step)

STL Files (*.stl)

DDX Files (*.ddx; *.ddz)

U3D Files (*.u3d)

Unigraphics Files (*.prt)

VDAFS Files (*.vda)

35hape Files (*.dcm)

Procera Files (*.c3s)

FootCAD Files (*.ID5:*.cad)
3MLava Files (*.ccd(;*. codl:* . cod2)
Arnfit Files [*.abt;*.e01)

Schott Files (*.vec)

WinMAX Files (*.rmoed)

SoleCAD Files (*.smr;*.cad)
ASCON Files (*.a3d:™.m3d:*.cdw)
Paromed Files (*.pme)

QOrthema Files (*.001)

XTL Files (*.xtl)

HICAD Files (*.neu)

TopSolid Files (*.top;*.cam)

iTero Files (*.3dc)

AOMS Files (*.raw)

GPSCAN Files (".einlage)

PDF Files (*.pdf)

All Files (%)
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For full details on objects that are imported using Delcam Exchange,
see the on-line help available within Delcam Exchange.

Starting up PowerSHAPE and importing a file

When you start up the program you can open a model and import a
file at the same time by typing:

powershape -file f1 -import f2

where fl is the name of the model and 2 is the path of the
imported file.

You can also use the following commands:
powershape f1 f2
powerSHAPE -import f2 -file f1

To import a file into a new model, type one of the following
commands:

powerSHAPE -import 2
powerSHAPE f2

“¢  For the above commands to work, you must have FILE OPEN
IFNONE in your login macro. For further details, see What is
the login macro? (Managing your PowerSHAPE system).

Importing without a licence

If you don't have a licence to import a particular type of file, you
can purchase vouchers on a pay-per-use basis in Delcam Exchange.

1 Select File > Import (see page 104).

The program detects automatically that there is no valid licence
and displays a dialog giving you the option to view the file in
Delcam Exchange.

2 Select one of the following options:

Yes — Starts Delcam Exchange where you can view the file and
purchase a voucher to complete the import process (see page
217).
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No — Exits the import process and displays a dialog

@ ‘ou do nok have a valid import licence,
ou can wiew the file and pay for the translation in P3-Exchange
or

Import the file by running PowerSHAPE-2 manually,
Mate: You will NOT be able ba read models saved in PowerSHAFPE-2

in the Full version of PowerSHAPE

3 Click OK to exit. A log report is displayed.

Importing without a licence using Delcam Exchange

PowerSHAPE 2015 R2 Reference Help

Use this dialog to continue the file import process using Delcam
Exchange. The file you want to import is displayed in the viewer.

_______________________________________________________________ E]

PS-Exchange 50
jFiIe Edit Wiew Tools Opkions  window  Help

+ = Level 0

hodel
28D CAM

Ready

In order to import the file into PowerSHAPE you must first export it
in Delcam Exchange. The file type you export to is automatically
selected by Delcam Exchange.

1 In the Delcam Exchange viewer, select File >Export

The file type is already selected in the dialog.

0 It is recommended that you do not change this file type.
2 Click Export and follow the Delcam Exchange export process.

You will be prompted to purchase a voucher in order to complete
the export for the selected file.
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For further details, see the help provided with Delcam Exchange.

Once the file is exported in Delcam Exchange, you can import the file
directly into PowerSHAPE, using File >Import (see page 104).

Importing Materials

In order to import materials you must have a .csv file that has been
created previously. A .csv file is created automatically when you
export materials using the Export Materials option on the Material
Selection dialog. For further details, see Exporting data from a
model (see page 98)

If you want to import user-created materials you must create a .csv
file manually.

1 Select Format > Materials to display the Material Selection dialog.

2 Select Import. The Select CSV file to Import material dialog (see
page 218) is displayed. For further details see, Creating a csv file

for materials (see page 207)

Select CSV file to import material dialog

Use this dialog to select CSV files to import materials.

7 Select CSV file to Import material @
Lockin: M| Computer (} ? = EI'
I &, Local Disk (C:)
e 4 —a Local Disk (D:)
Recent Places .._L,.,Backupdata (E:)
e DVD RW Drrive (F2)
Desktop
u=a}!
Libraries
A
Computer
a
MNetwork
File name: - Open
Files of type: IC,SV File: {*.csv) "] [ Cancel ]

1 Navigate to the required folder and select the valid .csv file
containing the materials data that you wish to import into your

databaserequired file.
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¢ In order to import materials you must have a .csv file that
has been created previously. A .csv file is created
automatically when you export materials using the Export
Materials option on the Material Selection dialog. If you
want to import user-created materials into PowerSHAPE
you must create a .csv file manually.

2 Click Open to import the materials data contained in the .csv file.

—O You must restart the program after importing materials in
order to make the materials available for use.

Parameters, advanced

For further advanced details about creating parameters, select from
the following:

= Creating parameters in a spreadsheet (see page 219)

= Creating multiple parameters in a spreadsheet (see page 221)

Creating parameters in a spreadsheet

For models that require complex calculations or have specific data
associated with them, these values can be created and edited in a
Microsoft Excel spreadsheet that is stored with the model.

Each new model has a new, blank spreadsheet ready for use.

&  You need a licence for Microsoft Excel to use the spreadsheet

options.
1 From the Object menu, select Parameter to display the Parameter
Editor dialog.
2 Select the Spreadsheet tab.
rl Parameter Editor @*
Spreadsheet | Scientific | Parameters | Functions | Measure |
Parameter | +  <Invalids E

Length

Mone S :
" Zoooem
@]EIE] Sheet

.

Delete Duplicate E‘E‘E]

e v
[ Apply ][ oK ][ Cancel ][ Help ]
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3 Click E] to display a Microsoft Excel spreadsheet.

B Microsoft Excel - Worksheet in NEW_MODEL_1 M=1E3
@_1 File Edit Wiew Insert Format Tools Data  Window Help  Adobe PDF -3 X
N G TE s R Al o8 sl E e -ef
A1 - 3

B e i e e e e
i £
2
3
4
5
5
7
5
g
10 =
HiAChonhSheetl /T fn e | | 63/l
Ready ML

@_1 File Edit Wiew Insert Format Tools Data  Window Help  Adobe FDF -3 X
NG G TE s R Fe o8- sE e - ef
A1 - & 30

BB e e e e s s g e e s e g
l a0
2 10
3 40
4 aa
5
5]
7
=]
9
10 7z
= ibbl\Sheetlf — i( . 1
Ready MM

5 Select File, and select Close and return to New_Model_1, where
New_Model_1 is the name of the current model in PowerSHAPE.

6 In the Parameter Editor dialog, Select New and enter the

parameter name in the Parameter text box.

7 In the Cell text box, enter the cell for the value you want to work

with.

For example enter A3.
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8 Click to display the cell's value is displayed in the Expression

text box.
( i ' Parameter Editor @1
Spreadsheet | Scientific | Parameters | Functions | Measurel
Parameter base block > 40 E
Dimension Length *  A0mm

Taolerance Mone i — —
: : ] f 0] |
Zoaan=
CHEEEE -
Mew ] [ Delete ] [ Duplicate ] |§| 3

1_| Worksheet

l Backspace ] @
l Apply l[ oK ][ Cancel ]l Help l

9 Click Apply to store the parameter and continue.

10 Click OK to store the parameter and exit.

Editing parameters in a spreadsheet
To edit the values in the spreadsheet:

1 Select E] The spreadsheet stored with the model is displayed.
You can make changes, add new values or delete values.

2 In the spreadsheet, select File, and select Close and return to
New_Model 1, where New_Model 1 is the name of the current
model.

3 Select to synchronise the program with the Excel spreadsheet.
The spreadsheet is updated with any changes to the values.
Select this option each time you make any changes.

—O Use the same method to add new values.

Creating multiple parameters in a spreadsheet

You can create numerous parameter names and values in Microsoft
Excel spreadsheets and apply them all at the same time.

When these are created, the parameters are available to be used in

a text box on dialogs. For further details, see Finding out if a value

uses parameters (see page 186).

%  You need a licence for Microsoft Excel to use the spreadsheet
options.
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To create multiple parameters, you need to enter the data into the

spreadsheet.
1 From the Object menu, select Parameter to display the Parameter
Editor dialog.

2 Select the Spreadsheet page.
rl Parameter Editor MW

Spreadsheet | Scientific | Parameters | Functions | Measurel

Parameter | «  <Invalid= E
Dimension Length
Talerance N T
one |1 Wnrksheet
Walues |0 0 -
R Gyl | Sheetl
Lirnit-Fit

Delete Duplicate n on|
D e | DD

[ Apply ][ oK ][ Cancel ][ Help ]

L A

3 Select E] to modify the spreadsheet. A Microsoft Excel
spreadsheet is displayed.

E3 Microsoft Excel - Worksheet in NEW_MODEL_1 M=)
@] File Edit  Wew Insert  Format  Tools  Daka  Window  Help  Adobe POF = [ &
NEE S RITE SRR o8 sl 2 g - @
A1 - £

- R T T T
1 4
2
3
4
5 L3
3
7
8
g
10 "
e e W e e e | T
Ready MM

4 Enter one column with parameter names and another column
with their values.
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The example below shows parameter names entered in column A
and their values entered in column B.

Microsoft Excel - Worksheet in NEW_MODEL _1 M=1E3
E‘_"l File Edit Wiew Insert Format Tools Data  Window Help  Adobe PDF -3 X
NS SR TE s R A0 o8 S E e s ef
=]] - A 100

A I O e D e R R g i R e e g
1 100
2 |w 1500
3 |h a0
4 |r 10
5
5
7
5
g
10 7
e N e e e ] ! e
Ready MWLM

5 Select File, and select Close and return to New_Model_1, where
New_ Model 1 is the name of the current model in PowerSHAPE.

6 On the Parameter Editor dialog, select to create multiple
spreadsheet parameters.

The Multiple Spreadsheet Parameters dialog (see page 223) is
displayed.

Use this dialog to create a set of parameters with the values
entered on the spreadsheet that are to be available to be
selected in dialogs.

Multiple Spreadsheet Parameters dialog

Use this dialog to create a set of parameters for the values entered
on the spreadsheet that are to be available to be selected in
dialogs. For further details, see Creating multiple parameters in a
spreadsheet (see page 221).

Multiple Spreadsheet Parameters E5)
Worksheet Sheetl -
Names A
Values B

| ok || cancel || Hep |

. A

1 Select a Worksheet from the drop down list.

2 Enter the column letter from the spreadsheet where the
parameter names were entered. For example A. For further
details, see Creating multiple parameters in a spreadsheet (see
page 221)
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3

4

Enter the column letter from the spreadsheet where the
parameter values were entered. For example B. For further
details, see Creating multiple parameters in a spreadsheet (see
page 221)

Click OK.

This creates a set of parameters with values that are now available
to be selected in dialogs. For further details, see Finding out if a
value uses parameters (see page 186)

Editing multiple parameters in a spreadsheet

Multiple parameters are entered in a Microsoft Excel spreadsheet
that is stored with each model. To edit existing data in a
spreadsheet,

1

a b W N

From the Object menu, select Parameter to display the Parameter
Editor dialog.

Select the Spreadsheet page.

Select . A Microsoft Excel spreadsheet is displayed.
You can edit existing data and add new data to the spreadsheet.

On the spreadsheet, select File, and select Close and return to
New_ Model 1, where New_Model 1 is the name of the current
model in PowerSHAPE.

Select on the Spreadsheet page of the Parameter Editor dialog
(see page 184). For further details, see Creating multiple
parameters in a spreadsheet (see page 221).

This synchronises PowerSHAPE with the Excel spreadsheet to
update all the values when changes have been made.

Select Synch each time you edit the spreadsheet.

Arm

Click Arm E on the status bar (see page 30) and select from the
following:

Connecting the Arm (see page 225)

Using the Arm probe (see page 226)

Using a bounding box to define an object (see page 227)
Creating objects using the probe (see page 227)

Basic Paddle Operations (see page 228)

Arm functionality does not work with 64-bit Windows.
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Installing the Arm
PowerSHAPE currently supports the following digitising devices:

= MicroScribe G2X. The drivers for this are built into PowerSHAPE,
so this is available without additional software.

= WACOM tablet. The drivers for the specific tablet need to be
installed. These are provided with the tablet, or can be
downloaded from the relevant web site.

To use other devices with PowerSHAPE:

1 Install a version of PowerINSPECT.

2 Run the PowerINSPECT DRO. This will register the .dll files
3 Select CMM from the top toolbar followed by Configuration.

4 Select the connection protocol for your device. Documentation on
the installation of the correct protocol for your device can be
obtained from your Sales Partner.

5 Exit PowerINSPECT DRO.

6 Start PowerSHAPEand click E (Status bar)

Connecting the Arm

Use the Arm f button on the status bar to connect or disconnect
the Arm. To connect to the Arm, you need to have an appropriate
licence file and drivers installed on your computer.

1 Select the Arm f button from the status bar to connect to the
Arm.

2 The Workplane from three points dialog is displayed automatically
where you can specify the three points to create a workplane.

( 2] Workplane From Three Points @1
\@ ¥ x XY Plane

¥ @ onigin X 3 o xmas

(]

Cancel | [ Help ]
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“& If you do not wish to define a workplane at this point select
Cancel on the dialog. You can define a workplane later, if

required, by selecting Workplane from three points option
(Workplane menu).

3 A spherical, red cursor is displayed to represent the Arm probe.

PowerSHAPE is now ready to accept the digitised components of
the probe.

_é/ If the Arm is not connected, the following dialog is displayed.

Error @1

-

IQI Failed to connect to any of the devices.

Please check if

1. A haptic arm is connected or
2. & CMM arm is connected or

3. Atablet is connected and the tablet service is on

Using the Arm probe
To use the probe on the Arm:

1 Select three points to create the workplane. The corresponding
X, Y, Z option is selected interactively on the Workplane from
three points dialog as each point is selected.

( 2] Workplane From Three Points @1
¥ x ) XY Plane

X @ origin X 3 o xmas

0K Cancel ] [ Help ]
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2 Select OK when you have defined the workplane. The Query
dialog is displayed.

::’/- Do waou want ko ignore the points outside a specified bounding box?

3 Click one of the following:
Yes to ignore the points outside the bounding box

No to create a bounding box around all the object to be defined
(see page 227).

Using a bounding box to define an object

Creating a bounding box can be helpful to fix the working area in 3D
space.

To define the bounding box, select two opposite corners using the
probe on the Arm (see page 226).

When a bounding box is created, the Arm cursor is only displayed if
it is within the bounding box. You can only define points within the
bounding box. If you try to define a point that is outside the
bounding box, it is not registered.

Creating objects using the probe

Create objects using one of the following techniques:
= Digitising physical geometry
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Select a creation option, for example, line or bezier curve.
= Digitising a surface

Select the Surface Creation from Patches option.
= Selecting a point

Use the probe in the same way as you would use a mouse to
select a point. The coordinates selected by the probe are in World
workspace.

Basic Paddle Operations

Basic paddle operations are as follows:

= The small green box shows the current X, Y and Z coordinates of
arm probe.

= Press the right button on the arm paddle to enter the point
selected by the probe.

= Press the left button to finish entering the command.

= Press both the buttons simultaneously to cancel the current
command.

= Press the left button on the arm paddle to end the current
creation of a line or curve. It stays in the same application mode
so that you can continue to create the next line or curve.
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