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Notice 
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Warranty 
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customer, and Vibrant Technology disclaims all liability for such misuse. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.  VIBRANT TECHNOLOGY SPECIFICALLY MAKES 

NO WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, 

THE IMPLIED WARRANTIES OF MERCHANT ABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

THE REMEDIES PROVIDED HEREIN ARE THE CUSTOMER'S SOLE AND EXCLUSIVE REMEDIES.  VIBRANT 

TECHNOLOGY SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR 
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The software described in this document is copyrighted by Vibrant Technology, Inc. or its suppliers and is protected 

by United States copyright laws and international treaty provisions. Unauthorized reproduction or distribution of this 

program, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum 

extent possible under the law. 

You may make copies of the software only for backup or archival purposes.  No part of this manual may be 

reproduced or transmitted in any form or by any means for any purpose without the express written permission of 
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Structure (STR) Window 

 
STR Window in Quad View. 

Only the commands for a VT-620 Visual ODS Package are documented in this chapter. 

Additional commands authorized by MEscope Options are documented in separate chapters. 

Check Help | About to verify the Options authorized by your MEscope license. 

¶ This chapter contains descriptions of the basic commands in the Structure (STR) Window. 

¶ The STR Window is used for; 

1. Drawing a 3D structure model 

2. Animating shape data on the model 

3. Executing commands for the SDM and FEA options 

Drawing & Animation States 

¶ The STR Window has two states, Draw & Animate 

¶ In the Draw state, you can interactively draw and modify a 3D model of the test article 

¶ In the Animate state, shapes from the current Animation Source are displayed in animation on the 

3D model 

Animation Sources 

¶ Any Data Block (BLK) , Shape Table (SHP), or Acquisition (ACQ) window is an Animation Source 

¶ All  Animation Sources are listed in a Animation Source list on the STR Window Toolbar or Ribbon. 

  



Structure Mouse & Keyboard Operations 

14 

Graphics Area & Objects spreadsheet 

The STR Window contains a graphics area on the left and an Objects spreadsheet on the right, separated by a 

vertical blue splitter bar . 

Objects can either Drawing Objects or FEA Objects 

The graphics area on the left contains a 3D model of the structure. 

The Objects spreadsheet on the right lists the properties of all Objects of the current Object type. 

¶ Drag the blue splitter bar horizontally in the window to make the graphics area or the Objects 

spreadsheet larger. 

Menu Commands 

Menu command descriptions are ordered by command menu (from left to right), and then by the commands in each 

menu (from top to bottom) 

¶ Each menu command can be executed in three different ways, 

1. Choosing it from a command menu 

2. Clicking on its Tool if it is on a Toolbar 

3. Clicking on it in a Ribbon 

Structure Mouse & Keyboard Operations 

To enlarge this text, click on it, hold down the Ctrl  key and spin the mouse wheel. 

Right Click Menus 

¶ Right click on a spreadsheet to display a menu of frequently used spreadsheet commands 

¶ Right click on a graphics area to display a menu of frequently used window commands 

Re-Ordering Spreadsheet Columns 

¶ Click & drag the column header to move a spreadsheet column to a new position 

Spreadsheet Vertical Scrolling 

¶ If a vertical scroll bar is displayed on the right side of a spreadsheet, 

¶ Click on the spreadsheet and spin the mouse wheel to scroll the spreadsheet vertically 

Spreadsheet Text Size 

¶ To change the text size in a spreadsheet, 

¶ Click on the spreadsheet, hold down the Ctrl  key, and spin the mouse wheel 

Cut, Copy & Paste Text 

1. Select one or more spreadsheet text cells 

2. Hold down the Ctrl  key and, 

¶ Press the X key to cut the selected text to the Windows Clipboard 

¶ Press the C key to copy the selected text to the Windows Clipboard 

¶ Press the V key to paste text from the Windows Clipboard into the selected cells 

Rotation in the 3D View 

¶ Click &  drag the mouse in the 3D View to rotate the structure model. 
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Zooming 

¶ Click in the graphics area, and spin the mouse wheel to zoom in or out on the structure model 

Panning the Display 

¶ Hold down the Shift key and click &  drag to Pan the structure model in the graphics area 

Toggle Object Selection 

¶ Hold down the Ctrl  key and click in the graphics area to toggle the selection of the nearest Object of the 

current Object type. 

Select a Range of Objects 

1. Click on a Select button of the first Object in the Objects spreadsheet. 

2. Hold down the Shift key, and click on the Select button of the last Object to select all Objects between the 

first and last Object 

Object Selection Box 

¶ Execute Edit | Select Objects | Selection Box 

¶ Hold down the Ctrl key  and draw a box to toggle the selection of the Objects (of the current Object 

type) in the box. 

¶ Hold down the Shift key and draw a box to enclose the Objects to add them to the selected Objects. 

¶ Hold down the Alt key  and draw a box to enclose all Objects to un-select them. 

Shape Values during Animation 

1. Execute Animate | Step | Stop/Continue to pause the animation 

2. Hold down the Ctrl key , and click near a Point to toggle the display of its shape values 

Delete Key 

¶ In the Drawing state, execute Edit  | Delete Objects to delete all selected Objects of the current Object 

type from the structure model. 

F2, F3 & F4 Keys 

¶ Used with Edit | Drag Selected Objects and Edit | Resize Selected Objects to control the movement and 

re-sizing of selected Objects 

During Dwell Animation 

¶ Press the Left or Right Arrow key  to move the cursor left or right in the connected Data Block or 

Acquisition window 

¶ Press the Left or Right Arrow key  to display the next or previous shape in the connected Shape Table 

Object Spreadsheets 

Most operations are performed on selected Objects, or on all Objects if none are selected. 

The properties of each modeling Object are displayed and edited in the Objects spreadsheet. 

Only the properties of current Objects selected in the Edit menu are displayed in the Objects spreadsheet. 

¶ Each row contains all properties of a single Object. 

¶ Each column contains a single property for all Objects. 
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Scroll Bars 

¶ Vertical and horizontal scroll bars are displayed if there is more data to display in an Object spreadsheet. 

¶ To scroll vertically, 

¶ Click on the spreadsheet and spin the mouse wheel 

¶ Or click & drag the vertical scroll bar 

¶ To scroll horizontally, 

¶ Click & drag the horizontal scroll bar 

Select, Visible, Label, Color & Size Columns 

¶ All Object spreadsheets contain the following columns 

Select Object button 

¶ Selects or Un-selects each Object. 

¶ The Object Select button contains the unique row number of the Object in the spreadsheet. 

Visible button 

¶ Hides or Shows each Object on the structure model display. 

Label 

Point labels are used for numbering Points and for creating M# Links on the structure model. 

Color 

¶ The color of each Object on the structure model. 

Object Size or Width  

¶ Point sizes are increased using larger dots 

¶ All other Object sizes are increased using thicker lines 

Showing & Hiding Spreadsheet Columns 

¶ Right click on any spreadsheet and execute Show/Hide Columns from the menu. 

¶ Check columns to show them, and un-check columns to hide them, and click on OK . 

Reset Spreadsheet Column Widths 

¶ Right click on any spreadsheet and execute Reset Column Widths from the menu. 

Re-Ordering Spreadsheet Columns 

¶ Click & drag the column header to move a column to a new position 

Spreadsheet Vertical Scrolling 

¶ If a vertical scroll bar is displayed on the right side of a spreadsheet, 

¶ Use the scroll bar to scroll the spreadsheet 

¶ Or click on the spreadsheet and spin the mouse wheel to scroll the spreadsheet 

Spreadsheet Text Size 

¶ To change the text size in a spreadsheet, click on the spreadsheet, hold down the Ctrl  key, and spin the 

mouse wheel 
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Cut, Copy & Paste Text 

¶ Select one or more spreadsheet text cells 

¶ Hold down the Ctrl  key and, 

¶ Press the X key to cut the selected text to the Clipboard 

¶ Press the C key to copy the selected text to the Clipboard 

¶ Press the V key to paste text from the Clipboard into the selected cells 

Editing Spreadsheet Properties by Column 

1. Select an Object type in the Edit  menu to display its Object spreadsheet 

2. Select the Objects to be edited, or un-select all Objects to edit the properties of all Objects 

3. Double click on the column heading for the property to be edited 

4. Choose or enter a property value in the dialog box that opens, and click on OK  

 

Zoom & Pan 

¶ To Zoom the structure model in a View, 

¶ Click in the View to make it active, and spin the mouse wheel 

¶ To Pan the structure model in a View, 

¶ Hold down the Shift key, and click &  drag the mouse in the View 

¶ To Re-center the structure model in a View, 

¶ Click in the View to make it active, and execute Display | mooZ 

The Display | View Control command can also be used to Zoom & Pan in the active View, and to to rotate and 

change the perspective distance to the structure model in the 3D View. 
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Rotation in the 3D View 

¶ Click in the 3D View and drag the mouse pointer to rotate the structure model. 

 
View Control in the Upper Right-Hand Corner 

File Menu 

File | Save Structure 

¶ Saves the Structure file into the current Project file on disk. 

File | Save Structure As... 

¶ Saves a copy of the Structure file with a new name into the current Project file on disk. 

File | Save In Models Library 

¶ Saves the current structure model in either the Shared Models Library  on the Internet or in your Local 

Models Lib rary . 

¶ Any model in the library can be used with the Drawing Assistant for building other structure models 

Any model can be downloaded from the Shared Models Library if MEscope Software Maintenance & Support is 

current. The Local Models Library is an MEscope Project file named MEscope Library.VTprj that contains one or 

more Structure (STR) files. 

¶ When this command is executed, the following dialog box will open where you can choose the Models 

Library for saving the model, 

 

¶ Click on the Shared Models link on the MEscope Start Page to access the Shared Models Library 

¶ Execute Project | Open Models Library  in the MEscope window to open the Local Models Library  
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Substructure Browser 

All models in the Local Models Library  are displayed in the Substructures browser when the Drawing Assistant 

tabs are displayed. (See Using the Drawing Assistant for details). 

Saving Substructures in the Models Library  

¶ Select one or more desired Substructures 

¶ Execute Edit | Copy Objects to File and copy the selected Substructures to a new Structure (STR) 

Window 

¶ Execute File | Save In Models Library  in the new STR Window to save the Substructures into the 

Models Library 

File | Save Graphics in a File 

¶ Saves the Structure model graphics into a disk file. 

Graphics files can be saved in the JPG, GIF, PNG or BMP file formats. 

File | Export Structure 

¶ Exports the model in the STR Window to a disk file in an external disk format. 

¶ When this command is executed, the Windows File Save dialog box is opened. 

1. All external file formats for exporting Structure files are listed in the Save as type list. 

2. Choose an export file format from the Save as type list. 

3. Choose a disk folder or create a new one. 

4. Enter the desired file name into the File name box and click on the Save button. 

Exporting a UFF File 

¶ The table below shows the Data Set Type that is created when a Structure file is exported in UFF file 

format. 

 

MEscope File Type of Data UFF Data Type 

Structure (STR) Structure Points & Lines 15 & 82 

Shape Table (SHP) Shapes 55 

Data Block (BLK ) Time Waveforms, FRFs, 

Transmissibility's, Auto & 

Cross Spectra, Fourier 

Spectra. 

58 

Exporting a Structure & Shape Table into the Same UFF File 

¶ Export the STR file first, and then export the SHP file into the same UFF file. 

Exporting Shapes in Global Coordinates 

¶ Execute File | Clone Structure & Source. 

¶ Click on Yes in the following dialog box. 

¶ Export the Structure & Shape Table into the Same UFF File from the cloned Structure & Shape Table 

files. 
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File | Copy to Clipboard Menu 

Copy to Clipboard | Copy Graphics 

¶ Copies the currently displayed graphics area to the Windows Clipboard. 

Copy to Clipboard | Copy Objects spreadsheet 

¶ Copies the currently displayed Objects spreadsheet to the Windows Clipboard. 

File | Print Menu 

The installed Windows printer must be a graphics printer to use these commands. 

Print | Graphics 

¶ Prints the currently displayed graphics on the system printer, or into a PDF file. 

Print | Spreadsheet 

¶ Prints the currently displayed Objects spreadsheet on the system printer, or into a PDF file.\ 

File | Clone Structure and Source 

¶ Copies both the Structure (STR) file and its current Animation Source file into new Structure & Source 

windows. 

¶ When this command is executed, dialog boxes will open allowing you to name the new Structure & Source 

files 

 
Measurement to Global Coordinates Dialog Box. 

¶ Click on No to maintain the current Measurement Axes and M# Links  in the cloned files. 

¶ Click on Yes to convert the Measurement Axes and M# Links  to Global coordinates in the cloned 

files. 

File | Structure Options 

¶ Opens the Structure Options box. 
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Display Tab 

Colors 

¶ Choose colors for the borders, background, and new Objects. 

Vertical Axis 

¶ Choose which Global axis of the structure model to display in the vertical direction. 

Background Image 

¶ Insert a digital photograph (.JPG) file into the background of the X, Y or Z-Axis View. 

Image locked to Structure 

¶ If checked, the Point coordinates of the model remain fixed in relation to the background image in a View. 

Un-check Image locked to Structure after tracing from the background Image is completed. 

Units Tab 

These units are displayed in the appropriate column headings in the Objects spreadsheets, and in the Drawing 

Assistant 

Correct STR Window units are not required in order to draw a structure model and animate shapes on it. 

The STR Window units must be consistent with the Shape Table or Data Block units for certain SDM and FEA 

commands 

Labels Tab 

Axes Lines 

¶ If  checked, a line is displayed for each Global (X, Y, Z) axis in each View. 

¶ The axis lines cross at the Global (X, Y, Z) origin  

¶ The color of the axis lines can also be chosen by clicking on the color box next to Axis Lines. 

XYZ Axes 

¶ If checked, the Global (X, Y, Z) Axes are displayed in the lower right corner of each View. 

Legend 

¶ If checked, a legend box is displayed in each View 

¶ Click & drag to move the Legend in a View. 

¶ The background color of the Legend can be chosen by clicking on the color box next to the Legend 

Object Labels 

¶ If Label Background is checked, a background box is drawn around each Object label. 

¶ If Transparent Background is checked, the Label background is made transparent. 

Point Size 

¶ Changes the size of Points displayed on the structure model 

Show/Hide Tab 

¶ Shows/hides columns of the Objects spreadsheet. 

¶ Right click on the Objects spreadsheet and select Show/Hide Columns from the menu to display this tab. 

¶ On the Show/Hide tab, check columns to show them, un-check columns to hide them. . 
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Lights Tab 

¶ Used for controlling the Surface lights in the Structure (STR) Window. 

Light Controls  

¶ Adjust the Intensity of each light between Low & High. 

¶ Adjust the Shininess of the structure model Surfaces between Low & High. 

¶ Adjust the Ambient light  between Low & High. 

Light Positions 

¶ Drag the red or blue light icon in this area to re-position the lights in the Structure (STR) Window. 

 

Animation Tab 

Amplitude and Speed 

¶ If checked, the amplitude and speed of animation are listed in the Animation Legend 

¶ Animation amplitude is changed with the commands in the Animate | Amplitude menu 

¶ Animation speed is changed with the commands in the Animate | Speed menu. 

Animation Source 

¶ If checked, the name of the current Animation Source file is listed in the Animation Legend 

User Label 

¶ If checked, the contents of the User text box are listed in the Animation Legend 

Compare Shapes 

¶ If Sources Below is selected, both animation Source windows are displayed below the STR Window 

during animation 

¶ If Sources on Right is selected, both animation Source windows are displayed on the right side of the STR 

Window during animation 

¶ If MAC is checked, the MAC value between the two shapes is displayed in the STR Window during 

animation 

¶ If SDI is checked, the SDI value between the two shapes is displayed in the STR Window during 

animation 
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Colors 

¶ If Baseline Line Color is checked, the Lines on the left-hand model in the Comparison display use the 

color in the color box 

¶ If Comparison Line Color is checked, the Lines on the right-hand model in Comparison display use the 

color in the color box 

¶ Click on the color box to change its color 

Videos Tab 

Video Quality 

¶ Low quality compresses each video frame so that the Video file is smaller. 

¶ High quality does not compress each video frame so the Video file will be larger. 

Frames per Second 

¶ Frames per Second is the playback speed for a Video 

¶ Frames per Second should be adjusted to achieve a suitable playback speed, depending on the speed of 

your computer. 

File | Close Structure 

¶ Closes the Structure (STR) Window. 

Any window can also be closed by clicking on the close button  in the upper right corner of the window. 

Opening a Window 

¶ To open a STR Window in the Work Area, 

¶ Double click on its name in either pane of the Project Panel. 

¶ Or right click on its name in either pane of the Project Panel, and execute Open from the menu. 

Importing a Structure Model in Text Format 

The Structure spreadsheet file format (with extension .TXT ) is used to import a Structure model in text format. 

1. Create a Text File Template 

¶ Open the binary Structure (STR) file from disk. (Use any file, or one from the Examples or Demos folder.) 

¶ Execute File | Export and save the file as a template file (in .TXT  format). 

2. Add Your Data to the Text File Template 

¶ Open the (.TXT ) template file in a spreadsheet program like Microsoft Excel or a word processor like 

Microsoft  Word. 

¶ Replace the Structure data (Point coordinates and optionally Lines & Surfaces) in the spreadsheet columns 

with your data. 

¶ Edit the other information where applicable and save the file to disk. 



Selecting Objects 

24 

 
.TXT File in Excel Spreadsheet. 

3. Import the Text (.TXT) File 

¶ Make sure that the (.TXT ) file is no longer open in the spreadsheet or word processor program. 

¶ Execute File | Import | Structure  and import the (.TXT ) file into a Structure file. 

Selecting Objects 

Many operations in the STR Window are performed on selected Objects, or on all Objects if none are selected. 

¶ An Object is selected if its Select button is depressed in the Objects spreadsheet. 

¶ There are several ways to select Objects of the current Object Type 

1. Hold down the Ctrl  key and click near the center of an Object 

2. Depress the Select button for the Object in the Objects spreadsheet 

3. Enable Edit  | Select Objects | Click Select and click near the center of an Object in a View 

4. Execute Edit | Select Objects | Selection Box and draw a Selection Box to enclose Objects in a View 

Using the Object Selection Box 

¶ When Edit | Select Objects | Selection Box  is executed, the mouse pointer will change to a cross 

when the pointer is moved inside a View. 

¶ Move the cross pointer to a corner of the desired selection area. 

¶ Click &  drag to draw a Selection Box enclosing the desired Objects. 

¶ Release the mouse button to select all Objects with geometric centers inside the selection box. 

Using the Shift, Ctrl, & Alt Keys with the Selection Box 

¶ Hold down the Shift key and draw a Selection Box to Add To the selected Objects. 

¶ Hold down the Ctrl key  and draw a Selection Box to Toggle the selections of the enclosed Objects. 

¶ Hold down the Alt key  and draw a Selection Box to un-select all of the enclosed Objects. 

Selecting All Object 

¶ There are several ways to select all Objects of the current Object Type 

1. Double click on the Select column heading in the Objects spreadsheet until all Select buttons are 

colored green 
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2. Or execute Edit | Select Objects | Select All  

3. Or right click on the Objects spreadsheet and execute Select All from the menu. 

Un-selecting All Objects 

¶ There are several ways to un-select all Objects of the current Object Type 

1. Double click on the Select column in the Objects spreadsheet until all the Select buttons are not 

colored green 

2. Execute Edit | Select Objects | Select None  

3. Right click on the Objects spreadsheet and execute Select None from the menu. 

Toggle Object Selection 

¶ There are several ways to toggle the selection of Objects of the current Object Type 

1. Hold down the Ctrl  key and click near the center of an Object 

2. Execute Edit | Select Objects | Invert Selection 

3. Hold down the Ctrl  key and draw a Selection Box 

4. Right click on the Objects spreadsheet and execute Invert Selection from the menu 

Selecting a Range of Objects 

1. Un-select all Objects 

2. Click on the Select button of the first Object in the range to be selected 

3. Hold down the Shift key and click on the Select button for the last Object to be selected 

Edit Menu 

This menu is also displayed when you right-click in the graphics area in a Structure (STR) Window 

Edit | Undo 

¶ Restores the window to the state it was in before the last operation 

This command can be used repeatedly to undo the last N operations, N = Number of edits saved. The Number of 

edits saved is changed on the General tab in the Project | MEscope Options dialog box 

Edit | Redo 

¶ Restores the window to the state it was in before the last execution of the Edit | Undo command. 

Edit | Current Objects 

¶ Lists all drawing Objects 

FEA Object types are listed in the FEA | FEA Objects menu. 

FEA Objects are only listed if the SDM or the FEA Option is authorized by your MEscope license. 

Current Object Type 

¶ The current Object Type is displayed in the list on the Toolbar and is checked in the Edit menu. 

¶ The properties of all Objects of the current Object Type are listed in the Objects spreadsheet. 

Editing operations can only be performed on Objects of the current Object Type. 

Drawing Objects 
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¶ Points 

¶ Lines 

¶ Surface Triangles  

¶ Surface Quads  

¶ Substructure s 

Edit | Select Objects Menu 

¶ The commands in this menu are used for selecting Objects of the current Object Type. 

Select Objects | Select All 

¶ Selects all Objects of the current Object Type. 

Select Objects | Invert Selection 

¶ Un-selects all selected Objects and selects all un-selected Objects 

Select Objects | Select None 

¶ Un-selects all Objects of the current Object Type 

Select Objects | Select Labeled 

¶ Selects all Objects that have Labels 

¶ Labels are entered in the Labels column of the Objects spreadsheet 

¶ Right click on the Objects spreadsheet and execute Edit | Select Object | Select Labeled from the menu 

Select Objects | Selection Box 

¶ Selects or un-selects all Objects with geometric centers that lie within a rectangular Selection Box area of 

one of the Views 

¶ When executed, the mouse pointer will change to a cross when moved inside a View 

1. Move the cross pointer to a corner of the desired selection area on one of the Views 

2. Click &  drag to draw a Selection Box enclosing the desired Objects 

3. Release the mouse button to select the Objects within the Selection Box 

Adding Selected Objects 

¶ While drawing a Selection Box, hold down the Shift key to Add the Objects within the Selection Box to 

the current Object selection 

Toggling Object Selection 

¶ While drawing a Selection Box, hold down the Ctrl  key to Toggle the selection of the Objects within the 

Selection Box. 

Un-selecting Objects 

¶ While drawing a Selection Box, hold down the Alt  key to un-select the Objects within the Selection Box. 

Select Objects | Click Select 

¶ Enables/disables the Click Select function. If checked, the Click Select function is enabled 

¶ With Click Select enabled, 

¶ Click near the center of an Object in a View to select it 

Edit | Move Up/ Move Down 
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¶ Moves all selected Objects upward (or downward) in the Objects spreadsheet 

Edit | Add Objects 

¶ If checked, the Add Objects operation is enabled for the current Object Type 

Edit | Sort Objects by Label 

¶ Sorts (re-orders) Objects in the rows of the Objects spreadsheet according to their Labels. Objects are 

sorted in the following order; 

1. Objects with numbered Labels 

2. Objects with non-numeric Labels 

3. Objects with no Labels. 

Sorting does not change the structure model, or the definition of the Objects in the model. 

¶ The example below shows how adding numbers in front of the Substructure names re-orders them after 

executing this command. 

 
Substructures Before Sorting by Label. 

 
Substructures After Sorting by Label. 

Edit | Copy Objects to File 

¶ Copies all (or selected) Objects from the structure model into another Structure file. 

Rules for Copying Objects 

1. If Objects other than Points are copied, then all Points referenced by the copied Objects will also be copied 

2. If Substructures are copied, then all Objects referenced by the copied Substructures will also be copied 



Points Spreadsheet 

28 

3. All  Objects are duplicated if they are copied into the same Structure file as the file they are copied from 

Edit | Paste Objects from File 

¶ Pastes all (or selected) Objects from another Structure file into the current structure model. 

Rules for Pasting Objects 

1. If Objects other than Points are pasted, then all Points referenced by the pasted Objects will also be pasted 

2. If Substructures are pasted, then all Objects referenced by the pasted Substructures will also be pasted 

3. All  Objects are duplicated if they are pasted from the same Structure file as the current Structure (STR) 

Window 

 

Edit | Delete Objects 

¶ Deletes all selected Objects from the structure model 

Rules for Deleting Objects 

¶ I f a Point that is referenced by other Objects is deleted, those Objects will  also be deleted 

¶ I f a Substructure is deleted, you are given the option of also deleting the Objects referenced by the 

Substructure . 

¶ Pressing the Delete key on the keyboard is the same as executing this command 

Points Spreadsheet 

Lists the properties of all Points on the structure model 

¶ The Points spreadsheet is displayed by selecting Points in the Edit menu 

¶ Each Point is defined by its global coordinates, (X Coordinate, Y Coordinate, Z Coordinate) listed in its 

row of the Points spreadsheet 

¶ Spreadsheet columns can be re-ordered by dragging and dropping them into a new position 

¶ Selected spreadsheet rows can be moved by executing Edit | Move Up/Down 

Only Points are required for displaying shapes in animation. 

All other Drawing Objects and FEA Objects on a model require Points as endpoints to define them. 
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Label Column 

¶ Contains an (optional) text label for each Point. 

All Points are referenced by their spreadsheet row number & [Label].  

Point Labels are used for Point numbering or to describe a Point.  

Numbered Point Labels are used by the M# Links  | Create M# Link s command. 

 
Point Properties Spreadsheet. 

Point Coordinates Columns 

¶ These columns (X Coord, Y Coord & Z Coord) contain the Global rectangular (Cartesian) coordinates of 

each Point. 

Length units are specified on the Units tab in the File | Structure Options dialog box. 

Correct length units are not required in order to build a structure model and animate shapes on it. 

Typing in Point Coordinates 

¶ To manually enter Point coordinates from the keyboard, 

1. Click in the X, Y or Z  column of the last row of the Points spreadsheet 

2. Press the Down Arrow key on the keyboard 

3. Type the coordinates into the Point Coordinate columns in the new spreadsheet row 

Pasting Coordinates from the Clipboard 

If you have copied Point coordinates to the Clipboard , they can be pasted into the Points spreadsheet. 

Ensure that there are enough rows in the Points spreadsheet before pasting coordinates from the Clipboard. 

¶ To add rows in the Points spreadsheet, click in the X, Y or  Z Coord column of the last row of the Points 

spreadsheet and press the down arrow key on the keyboard 

¶ To paste Point coordinates from the Clipboard , 

1. Click & drag in the Points spreadsheet to select the appropriate Coordinate columns and rows of 

spreadsheet cells. 
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2. Hold down Ctrl  and press the V key to paste the coordinates from the Clipboard  into the selected 

cells 

Display Always Column 

Normal:  Displays a Point if Points is selected as the current Object type, or if Display | Points | Show Points is 

checked. 

Always: Always displays a Point unless Visible = No for the Point 

Center Points & Radial Points 

Center Point:  Any Point that is listed in the Center Point column of the Points spreadsheet. 

Radial Point:  Any Point that references a Center Point in its Center Point column in the Points spreadsheet. 

¶ Center Points are used for the following purposes; 

1. Describing the center of cylindrical or spherical structures. 

2. Defining the axis of rotation for rotating Substructures during animation. 

A Substructure will rotate if Yes in chosen in the Rotation column of the Substructures spreadsheet.  All Radial 

Points rotate about the Z-axis of a Center Point during Substructure rotation. 

Acoustic Area & Normal Columns 

¶ Used for calculating the Sound Power passing through an acoustic surface 

Acoustic Area: The area of the acoustic surface surrounding the Point 

Acoustic Normal: The normal vector to the acoustic surface surrounding the Point. 

¶ When an acoustic surface it created with the Drawing Assistant, these values in these columns are 

automatically calculated  

Deformation Column 

¶ Defines the type of animation allowed at a Point during shape animation. 

Deformation: If selected, Deformation will occur at the Point using shape data from the current Animation 

Source. Animate | Deformation | Deformed must be checked for deformation to occur 

Arrows: If selected, an Arrow  will be displayed at the Point, indicating the magnitude and direction of the shape 

data. Animate | Deformation | Arrows must be checked for arrows to be displayed. 

Both: If selected, either Deformation or Arrows , or both types of animation can occur at the Point 

None: If selected, neither Deformation nor Arrows will occur at the Point during animation 

Icon Column 

¶ Displays an Icon at a Point. 

Icons are useful for depicting the sensor used at a test Point.  During shape animation, color contours from the 

Animation Source are displayed on each Icon. 

Rotating Point Icons 

¶ Select the Points with Icons to be rotated 

¶ Execute Edit | Rotate Selected Objects and check Rotate Point Icons in the dialog box 

Resizing Point Icons 

¶ Select the Points with Icons to be resized 
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¶ Execute Edit | Resize Selected Objects and click on Yes in the dialog box that opens 

Adding Points to a Model 

Adding Points Graphically 

¶ Choose Points  from the Edit menu 

¶ Execute Edit | Add Objects  to enable the Add Points operation 

¶ Move the mouse pointer into a desired position in a View and click the left mouse button to add a Point 

¶ Execute Edit | Add Objects again to terminate the Add Points operation 

¶ Each new Point is added to the structure model and to the Points spreadsheet as a selected Point. 

WARNING:  When the Add Objects operation is enabled, each click of the left mouse will add a new Point to the 

structure model. 

Adding Points to the Points Spreadsheet 

¶ Place the mouse pointer in the X Coord, Y Coord or Z Coord column in the last row of the Points 

spreadsheet 

¶ Press the Down Arrow  key on the keyboard to add a new Point 

¶ The coordinates of the previous row are copied into the new row when a new Point is added to the 

spreadsheet. 

¶ The coordinate in the selected cell is incremented by the difference between the previous two coordinates 

in its column, or by ò1ò if there is no difference 

Editing Point Coordinates 

¶ Point coordinates can be edited in two ways; 

1. Select the Points to be edited, execute Draw| Drag Objects, and drag the selected Points in a View 

2. Or edit the Point coordinates in the Points spreadsheet 

Editing Spreadsheet Coordinates 

¶ Select the Points with coordinates to be edited 

¶ Double click on the appropriate X coord, Y coord or Z coord column heading to edit the coordinates of 

the selected Points 

¶ In the dialog box that opens, choose Replace with, Add to or Scale by 

¶ Enter the new coordinate value into the box and click on OK  

 

Distance Between Two Points 
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The distance between two Points is displayed on the Status bar at the bottom of the MEscope window. 

¶ Choose Points from the Edit menu 

¶ Hold down the Ctrl  key and click near a Point to select it 

¶ Move the mouse Pointer near to a second Point to display the distance between the two Points on the 

Status bar 

 
Distance Between Two Points Shown on Status Bar. 

Lines Spreadsheet 

Lists the properties of all Lines on the structure model. 

¶ The Lines spreadsheet is displayed by selecting Lines from the Edit menu 

¶ Each Line is defined between two Points, labeled Point 1 and Point 2 in its row of the Lines spreadsheet 

¶ Each end point (Point 1 or Point 2) is defined by its row number in the Points spreadsheet followed by its 

optional [Point Label]  

¶ Spreadsheet columns can be re-ordered by dragging and dropping them into a new position. 

¶ Selected spreadsheet rows can be moved by executing Edit | Move Up/Down 
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Line Properties Spreadsheet. 
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Adding Lines to a Model 

Before adding Lines, increase the Point Size so that all Points are clearly visible. 

1. Choose Lines  from the Edit menu 

2. Execute Edit | Add Objects  to enable the Add Lines operation 

3. Click near the first end Point of the new Line to select it. 

4. If you select the wrong first end Point, click on it again to un-select it, and repeat the step above 

5. Click near the second end Point to add a new Line to the model, and a new row to the Lines spreadsheet 

WARNING:  When the Add Lines operation is enabled, a new Line will be added to the model each time you click 

near two different Points in succession. 

¶ Execute Edit | Add Objects again to terminate the Add Lines operation 

Surfaces Spreadsheets 

These two spreadsheets contain the properties of all Surface Triangles and all Surface Quads on the structure 

model. 

¶ Surfaces are required for displaying solid models, surface textures, or contour colors during animation. 

¶ Spreadsheet columns can be re-ordered by dragging and dropping them into a new position. 

¶ Selected spreadsheet rows can be moved by executing Edit | Move Up/Down 

Surface Triangles Spreadsheet 

¶ The Surface Triangles spreadsheet is displayed by selecting Surface Triangles in the Edit menu 

¶ Each Surface Triangle is defined between three corner Points (Point 1, Point 2, Point 3). 

¶ Each corner Point (Point 1, Point 2, Point 3) of a Surface Triangle is defined by its row number in the 

Points spreadsheet followed by its optional [Point Label] 

 
Surface Triangles Spreadsheet. 
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Surface Quads Spreadsheet 

¶ Surface Quads spreadsheet is displayed by selecting Surface Quads in the Edit menu 

¶ Each Surface Quad is defined between four corner Points (Point 1, Point 2, Point 3, Point 4) 

¶ Each corner Point (Point 1, Point 2, Point 3, Point 4) of a Surface Quad is defined by its row number in the 

Points spreadsheet followed by its optional [Point Label]  

 
Surface Quads Spreadsheet. 

Adding Surfaces to a Model 

Before adding Surfaces, increase the Point Size so that all Points are clearly visible. 

1. Choose Surface Triangles  or Surface Quads  from the Edit menu 

2. Execute Edit | Add Objects  to enable the Add operation 

3. Click near the first end Point of the new Surface to select it. 

4. If you select the wrong end Point, click on it again to un-select it, and repeat the step above 

5. Click near the second corner Point of the Surface to select it. 

6. Click near the third corner Point of the Surface to select it. 

7. If adding Surface Triangles, when you click near the third corner Point, a new Surface Triangle is added 

to the model, and a new row is added to the Surface Triangles spreadsheet 

8. If adding Surface Quads, when you click near the fourth corner Point, a new Surface Quad is added to 

the model, and a new row is added to the Surface Quads spreadsheet 

WARNING:   When an Add Surfaces operation is enabled, a new Surface Triangle will be added to the model each 

time you click near three different Points in succession, and a new Surface Quad will be added each time you click 

near four Points. 

9. Execute Edit | Add Objects again to terminate the Add Surfaces operation. 
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Substructures Spreadsheet 

The Substructures spreadsheet contains the properties of all Substructures defined for the structure model. 

A Substructure is a collection of referenced Points, Lines, Surfaces, (and FEA Objects). 

Substructures are optional. 

¶ Substructures are useful for, 

1. Building more complex structure models by manipulating several smaller parts with simpler 

geometries. 

2. Making parts of a structure model invisible in order to make it easier to draw a model, or view shapes 

in animation. 

3. Making parts of a structure model transparent so that shapes are easier to view in animation 

 
A Model Showing a Transparent Substructure. 

Color Column 

¶ This column contains four color bars that contain the colors of the Points, Lines, Surfaces, and FEA 

Objects that are referenced by a Substructure,  

¶ If an (X) symbol is displayed in place of a color bar, the Objects referenced by the Substructure have 

more than one color 

¶ If the color for an Object type is changed in the Substructure spreadsheet, the color of all Objects 

referenced by the Substructure will be changed 

Transparent button 

¶ When this button is depressed, all Surfaces referenced by the Substructure are displayed as transparent. 

Hide Texture button 

¶ When this button is depressed, the surface textures of all Surfaces referenced by the Substructure will not 

be displayed 
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Deformation Column 

¶ Defines the type of animation allowed at the Points referenced by a Substructure 

Deformation: If selected, the Point will be moved (deformed) during shape animation. Animate | Deformation | 

Deformed must be checked for deformation to occur during shape animation 

Arrows: If is selected, an arrow will be displayed at the Point, indicating the magnitude & direction of the shape 

data during shape animation. Animate | Deformation | Arrows must be checked for arrows to be displayed during 

shape animation. 

Both: If selected, either Deformation or Arrows , or both types of animation can occur at all Points 

None: If selected, neither Deformation nor Arrows  will occur at all Points during animation 

Contours Data Type Column 

¶ Defines the type of data that is displayed using color contours on Substructure Surfaces during animation. 

¶ One Animate | Contours | Color Contours command must be checked in order to display color contours. 

Vector: Only Vector data will be displayed using color contours 

Scalar: Only Scalar data will be displayed using color contours 

Shaft Rotation: Only Shaft Rotation data will be displayed using color contours 

FEA Rotation: Only FEA Rotation data will be displayed using color contours 

None: No color contours will be displayed on the Substructure 

Creating a Substructure  

A Substructure is a collection of referenced Points, Lines, Surfaces, (and FEA Objects). 

Substructures | Add Objects to Substructure  

¶ Creates a new Substructure or adds selected Objects to an existing Substructure 

¶ If Points are added to a Substructure, all Objects that reference the Points as end Points are also added to 

the Substructure  

¶ If Objects other than Points are added, the end Points referenced by the Objects are also added to the 

Substructure  

¶ If a Substructure is selected, all of the Objects referenced by the Substructure are added to the new 

Substructure  

¶ When this command is executed, the following dialog box will open 

1. Choose an existing Substructure or click on New Substructure to create a new one 

2. Click on Add Objects 
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Substructures | Remove Objects from Substructure 

¶ Removes selected Objects from an existing Substructure on the structure model. 

¶ When this command is executed, the following dialog box will open 

¶ Choose a Substructure from which to remove the selected Objects and click on Remove Objects. 

 

Objects are not removed from the structure model when they are removed from a Substructure. 

Rotating Substructures 

Components of a machine or structure can be made to rotate during animation by defining each component as a 

rotating Substructure  

¶ Each Substructure with Yes selected in the Rotation column in the Substructures spreadsheet will rotate 

during shape animation 

¶ Each rotating Substructure must also have a non-zero speed in its RPM column 

¶ The Radial Points of each rotating Substructure rotate about their Center Point 

¶ Each Radial Point rotates about the Z-axis of the Measurement Axes of its Center Point 

¶ If  "None"  is selected in the Animation Source list, all Substructures setup for rotation will rotate when 

animation is initiated 

The rotational speed of all rotating Substructures is scaled to the speed (in RPM or Hz) of the shape being animated. 

For example, if the RPM of a rotating Substructure is equal to the running speed of a machine, each cycle of 

animation of its first order  ODS will coincide with the rotation of the rotating Substructure. 

Creating a Rotating Substructure 

Each Radial Point of a Rotational Substructure will only rotate about the Z-Axis of its Center Point. 

1. Create the Substructure to be rotated 

2. Select the Substructure  

3. Execute Draw | Create Center Point to create a Center Point for the Substructure  

4. Execute M# Links  | Measurement Axes 

5. On the Measurement Axes tab, orient the Measurement Axes of the Center Point so that its Z-Axis 

coincides with the axis of rotation 

6. Depress the Rotate button for the Substructure in the Rotation column of the Substructures spreadsheet 

7. Enter the RPM of the rotating Substructure into the RPM column of the Substructure spreadsheet 
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Testing the Rotation 

8. Select "None"  in the Animation Source list on the STR Window Toolbar 

9. Execute Draw | Animate Shapes 

Display Menu 

This menu is also displayed when you right-click in the graphics area in a Structure (STR) Window. 

Display | Center Structure Window 

¶ Centers the STR Window in the Work Area  of the MEscope window 

Repeated execution of this command alternately centers the window and returns it to its former position. 

Display | Objects SS 

¶ Moves the vertical blue splitter bar  horizontally to show or hide the Objects spreadsheet. 

The properties of all Objects of the Type chosen in the Edit menu are listed in the Objects spreadsheet. 

Display | Structure Toolbars 

¶ Shows or hides the STR Window Toolbars. 

¶ If checked, the STR Window Toolbars are shown 

Display Objects | Points Menu 

When Points is chosen in the Edit menu. all Point properties are listed in the Objects spreadsheet. 

Points | Show Points  

¶ If checked, all Points are displayed as dots on the structure model. 

Point Size can be changed in the Point Size column of the Points spreadsheet 

Points | Point Labels  

¶ If checked, displays the Point text Label next to each Point on the structure model. 

Point Labels are optional. 

Labels are used to create M# Links  by matching M# DOFs with Points & directions on a structure model. 

Points | Acoustic Normals 

¶ If checked, displays the acoustic normal vector at each Point 

Points | Point Icons 

¶ If checked, displays the Point Icon for each Point, if it has an Icon. 

Points Icons are optional. 

Point Icons are defined in the Icon column of the Points spreadsheet. 

Display Objects | Lines Menu 

Lines | Show Lines  

¶ If checked, displays the Lines on the structure model. 

When Lines is checked in the Edit menu, all Line properties are listed in the Objects spreadsheet. 

Lines | Line Labels 
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¶ If checked, displays Line text Labels on the structure model. 

Line text Labels are optional. 

Line text Labels are entered into the Label column in the Lines spreadsheet. 

Display Objects | Surfaces Menu 

When Surface Triangles or Surface Quads is checked in the Edit menu, all surface properties are listed in the 

Objects spreadsheet. 

Surface colors are changed in the Color column of the Surface Triangles or Surface Quads spreadsheets 

If a Surface is referenced by a Substructure, its color can be changed in the Colors column of the Substructure 

spreadsheet. 

Surfaces | None 

¶ If checked, Surfaces are not displayed on the model. 

Surfaces | Filled  

¶ If checked, Surfaces are displayed and filled with their Surface color. 

Surfaces | Outlined  

¶ If checked, Surfaces are displayed in outlined format using their Surface color. 

Surfaces | Texture  

¶ If checked, Surfaces are displayed using their Surface textures, if available. 

Surfaces | Transparent  

¶ If checked, Surfaces are displayed as transparent Surfaces. 

Surfaces | Surface Labels 

¶ If checked, Surface text Labels are displayed on the structure model. 

Surface text Labels are optional. 

Surface Labels are entered into the Label column on the Objects spreadsheet. 

Surfaces | Lights  

¶ If checked, lighted Surfaces are displayed on the structure model. 

¶ See Lights Tab in the File | Structure Options section for details on surface lighting. 

Surfaces | Surface Normals  

¶ If checked, Surface normals are displayed on the structure model. 

¶ Surface normals are used to display surfaces with lights and hidden lines. 

Surfaces | Reverse Normals  

¶ If executed, the direction of the Surface normals of all (or selected) Surfaces is reversed 
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Display Objects | FEA Objects Menu 

When an FEA Object is chosen in the Edit menu, all properties of that FEA Object type are listed in the Objects 

spreadsheet. 

Display Objects | FEA Objects 

¶ If checked, all FEA Objects are displayed on the structure model. 

FEA Objects | Object Labels 

If checked, FEA Objects text Labels are displayed on the structure model. 

FEA Object text Labels are optional. 

FEA Object Labels are entered into the Label column in an FEA Objects spreadsheet. 

Display | Show Animation Source 

¶ Displays the current Animation Source window. 

¶ The current Animation Source is listed in the Animation Source List on the STR Window Toolbar, as 

shown below 

¶ The Show Animation Source tool is displayed next to the Animation Source List 

 
Animation Source List and Show Source Tool. 

Display | Show Comparison Source 

¶ Displays the current Comparison Source window 

¶ The current Comparison Source is listed in the Comparison Source List  on the STR Window Toolbar, 

as shown below 

¶ The Show Comparison Source tool is displayed next to the Comparison Source List  
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Comparison Source List and Show Comparison Source Tool. 

Display | View Menu 

Active View 

One of the four Views of a structure model (X view, Y View, Z view, 3D View) is always the active View. 

1. Click on a View to make it active. 

2. Or select a View in the Display | View menu 

Quad View Versus Single View 

Either the Quad View or one of the four Views (X view, Y View, Z view, 3D View) is always displayed in the STR 

Window graphics area. 

¶ Double click on a single View to display the Quad View 

¶ Double click on one of the Views in the Quad View to display it alone 

Flip View 

¶ Displays the active View from the opposite side. 

 
STR Window in Quad View. 










































































