Preference Settings

Units can be set to inches, feet, feet/inches, millimeters, centimeters and meters.

Tech Note: If feet/inches are chosen for units, it is fine to enter a
combination of feet and units in the Status Line and Edit Objects dialog box.
These values, however, will convert to decimals after they are applied to the
geometry. For example: A value of 1”3” converts to 1.25 feet.

In the Display Decimal Digits data field, enter the needed number of decimal places
(between 1 and 8). Three decimal places is the default.

Alchemy

This page of the Preferences dialogue box allows registering your Alchemy license.

Changing the Preference Settings with the Preferences Command

1.
2.
3.
4.

Choose File>Preferences.

Select the desired category to set.

Make desired changes.

Select another category or click OK to close the dialog box.

Changing the Preference Settings Manually

1.
2.
3.
4

5.

Quit the program.

Open the Preferences file, prefs.ini, in a text editor.
Make the desired change to the characteristics.
Save and close the file.

The file must be stored in the original folder.
Relaunch the program.

The preferences are set.
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Pen and Dimension Preferences

Tech Note: The location of the prefs.ini file varies with the program, the
version, the platform and the version of the operating system. It can be
found under User, Workgroup, System (Mac only) and/or Program. For
specific information on your version try the knowledgebase in the Support
Center on the website at www.ashlar.com.

Preferences and Object Creation

When any of the preference settings are changed, the changes are only reflected for

new objects.

Pen and Dimension Preferences

When Cobalt, Xenon or Argon are launched, the default pen, text and dimension
characteristics can be set. Without anything selected, specify the settings. It is not
necessary to save any file to save these preferences. Simply, exit the program and the
pen, text and dimension settings are saved to the preferences .ini file.

Shortcuts

The Shortcuts command in the File menu creates keyboard combinations, providing
alternative ways to invoke commands. It is possible to create shortcuts for activating
tools and commands, setting the work plane, changing layers, switching between
wireframe and render modes and more. If a shortcut to a tool is assigned, the short cut
displays with the tool tip when the pointer is moved over the tool.

Shortcuts are organized by the Shortcut Manager.

B

Ok |

Cancel |

Kep Set
Eroce: R
— Cateqgory — Command
Animation
A — kaving abject against still camer.
AL Object VA
Circle Panararmc WH
Comer Fathz
Crvldtlz Flay QuickTime
Diimen Record QuickTime
Drawing Size Static Animation
Edit Stop DuickTime |
Ellipze
File Shortcut key I
Layaut
Line — Strokes
Meszh
Fen
Flanes
Paint
FPolpgon
I:Innrl-:-r LI
— Description

Ligzign Key |
Hemowve ey |

Fewert |
Factaory |

Pritt |

[T Azzigned

The Shortcut Manager dialog box includes the following elements:

Category

program.

Contains all available operations in this Designer Elements
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Preference Settings

Command Displays the commands assigned to the selected operation in
the category list.

Shortcut key Displays the key combination for the selected operation. To
use the function keys, type F and the number (F3 for example)
rather than pressing the function key itself.

Description Describes the action that results from the selected command.

The buttons in the Shortcut Manager include:

OK Saves the new Shortcuts and closes the Shortcut Manager.

Cancel Closes the Shortcut Manager without saving any changes.

Print Prints a hard copy of the current shortcut key assignments.
The factory default Shortcuts are included in Appendix C:
ShortCuts.

Assigned If this box is checked, when printing the Shortcut list, only

assigned keys are included.
Assign Key Assigns the Shortcut key combination for future use.

If the shortcut key is already assigned, a warning box displays
asking to confirm its reassignment.

Duplicate Name |

‘g’ Do wau really want to delete this Kep Set? You cannot unda this operation. “iew: Trimetric Yiew'

Delete Eey Set
es Mo
Click Yes to accept the reassignment or No to be returned to
the Shortcut Manager to enter another key combination.
Remove Key Removes the key combination from the selected command.
Revert Undoes any changes made to any groups.
Factory Resets all groups to the factory settings.

49-22



Shortcuts

Creating a New Shortcut

1.
2.

Choose File>Shortcuts.

Select the desired category and command in the
appropriate sections.

Enter the key combination into the Shortcut key
data field.

Click Assign. The key combination displays next
to the selected command.

Continue entering all key combinations as
desired.

Click OK to save the new shortcut keys and
close the dialog box.

— Command

F||r|-|:||r|

Object ¥R
FPanaramic: WH
Paths

Play QuickTime
Record QuickTime
Static Animation
Stop QuickTime

W alk-through

Shortcut key I
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Appendix A: Mathematical Operators

The data fields in Cobalt, Xenon and Argon accept the following mathematical

operators:
Addition
Subtraction
Multiplication

Division

Angles

Absolute Value
Arc tangent
Arc sine

Arc cosine
Cosine

Sine

Tangent
Trigonometry

Smallest Larger
Integer

Largest Smaller
Integer

Degrees to radians

Radians to degrees

Factorials

Logorithms

X+y
X-y
x*y
xly

x%Yy - modulo division which returns the remainder of x/y. The
resulting value will always be from 0 to y-1.

are accepted in any of the following forms: 45d30m30s,
45d30"30', 45d30', 30"30', 30m30s, 30"30s and 45°30"30

abs(x) - absolute value of x
atan (degrees)
asin(degrees)
acos(degrees)
cos(degrees)

sin(degrees)

tan(degrees)

trig functions

ceiling(x), or ceil(x) - returns a value representing the smallest
integer that is greater than or equal to x.

floor(x) - returns a value representing the largest integer that is
less than or equal to x.

dtor(degrees)

rtod(radians)

factorial(x), or fact(x) - factorial of x. (e.g. fact(4) = 4*3*2*1)
log(x)

In(x) - base 10 log of x, natural In of x
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Appendix A: Mathematical Operators

Exponentials

Negatives

p
Round

Random numbers
Square root

Remove Fractional
Part

exp(x) - e to the power of x where In(exp(x)) = x.
x"y - exponentiation (x to the power of y)

neg(x) - negative of x

pi

round(x) - rounds to the nearest whole value. For example,
round(1.49) = 1.0, and round(1.51) = 2.0.

rnd - random value between 0.0 and 1.0
sqrt(x) - square root of x

truncate(x)

trunc(x) - truncates to the whole value. For example,
trunc(1.01)= 1.0, and trunc(1.99) = 1.0.




Appendix B: Special Characters

It is possible to use special characters and accents which are available with the
operating system and region keyboard for the computer. Usually these characters are
described in an appendix of the operating system's user manual. Many symbols and
characters are from the keyboard.

Windows:

Unlock the keypad with the NUM LOCK key and then hold down the ALT key and enter
the numeric code for the necessary character.

The character appears in the current font (including the DE Plotter font). The following
list includes common symbols which are available in all fonts:

Accent Key Combination
° ALT 0176
@ ALT 0216
+ ALT 0177
Macintosh:

To access international and mathematical symbols on the Mac, activate the Keyboard
Viewer and Character Palette under the Apple System Preferences/International. A flag
icon appears in the menu bar. Click it for a menu with options to show and hide these
two tools.

Tech Note: Numeric values must be entered with an enhanced 101
keyboard using the separate number pad.

In addition, the OPTION key can be used to generate international accents in the
current font, including the Plotter font.

Accent Key Combination
é OPTION+e then letter to be accented
e OPTION+" then letter to be accented
A OPTION+n then letter to be accented
1] OPTION+u then letter to be accented
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Appendix B: Special Characters

The following list includes common symbols which are available in all fonts.

Accent Key Combination
° OPTION+ SHIFT 8
2 OPTION+ O (letter)
+ OPTION+SHIFT =




Appendix C: ShortCuts

These are the short cut keys currently programmed in this Cobalt, Xenon and Argon.
There are many short cuts which can be programed with specific keys. Choose
File>Short Cuts to display the Short Cut Manager. See Preference Settings for
information on how to program the keys.

Short Cut  Key Action

Layout:Dec Display { Makes the previous layer visible and turns off all
other layers except the work layer.

Layout:Inc Display } Makes the next layer visible and turns off all other
layers except the work layer.

Layout:lsolate Layer i Brings up the Isolate Layer dialog box for setting the
work layer.

Line:HorzConst H Creates a moveable horizontal construction line at
the pointer tip. Move the pointer to the desired
location and click to place the construction line.

Line:VertConst \") Creates a moveable vertical construction line at the
pointer tip. Move the pointer to the desired location
and click to place the construction line.

Snap Alignments A Toggles the Drafting Assistant alignment snaps, like
align x, y and z, between on and off.

Snap Centers C Snaps to the center of an object.

Snap:Edges E Snaps to the edges of an object.

Snap:Faces F Snaps to the faces of a solid.

Snap:Intersections | Snaps to the intersections of objects.

SnapOnOff Q Toggles all Drafting Assistant snaps between on and
off.

View:Front View S Changes the view to Front.

View:ISO View f Changes the view to Isometric.

View:Redraw Screen r Redraws the screen.

View:Side View a Changes the view to Side.
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Appendix C: ShortCuts

View:Top View d
View:TRI View g
View:Zoom All e
View:Zoom In ]
View:Zoom Out [

View:Zoom Window w

Changes the view to Top.
Changes the view to Trimetric.
Activates the Zoom All command.
Activates the Zoom In command.
Activates the Zoom Out command.

Activates the Zoom Window command to drag a
selection fence to specify the zoom area.




Appendix D: Spline Text Files

It is possible to create text files for importing spline data into Cobalt, Xenon or Argon.

Creating a Text File for Importing a Spline

1.
2.

Use a text editor, a word processor or a spreadsheet to create a text file.

Input X, Y and Z values for the spline coordinates.

The text file should be tab or space separated. Each line ends with a return. Line
feeds after each return should have no effect.

The text file should conform to the following columnar format:
1 1 0
2 2 0

Specifing decimal coordinates are allowed as well:
1.33 1.1 0
24 25 3.5678

Press ENTER (Windows) or RETURN (Macintosh) after the last coordinate. If not,
Cobalt, Xenon or Argon will not import the coordinates specified in the last line.

Save the file as Text only and import into Cobalt, Xenon or Argon using the Spline
Import format to create the spline.

D-1



Appendix D: Spline Text Files




Appendix E:
Photo-realism Fundamentals

Photo-realistic rendering borrows terminology and technology from many disciplines.
From photography to painting, there is often more going on behind the scene than the
viewer realizes. To make an interesting composition, Cobalt, Xenon and Argon provide
an extensive library of materials, lights and decals for use in a scene, but making that
scene come to life will require some fundamental techniques.

In this lesson are some general guidelines to help make your renderings look real.
These include:

Creating the Environment

Modeling Tips for More Realism

Creating Floor Surfaces and Backdrops

How to View the Scene

Composition: Arranging Objects in the Scene
Making Reflective Objects Look Real

Lighting the Environment

The 3-point Light Setup
Specific Lighting Situations
Lighting Color

Shadows

Adding Realistic Materials

3

Basics of Materials

Types of Plastic

How to Make Metal

How to Make Clear Materials
Image-based Textures
Practice Makes Perfect
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Appendix E: Photo-realism Fundamentals

Creating the Environment

Modeling Tips for More Realism

Round off Edges

In the real world, there are almost no sharp edges. Putting tiny blends on all edges can
add subtle realism to a rendering.

Set Object Resolution to Super Fine

Choose Edit>Change Resolution... and select Super Fine from the window, or right
mouse click an object, choose Resolution>Super Fine from the flyout menu.




Creating the Environment

Use Surfaces for More Texturing Control

Sometimes different materials need to be applied to the same object. To obtain this do
one of the following:

1. Use the Deep Select tool to select one face of a solid and apply necessary material
to it.

2. Choose Edit>Change Object Type... and change the object to surfaces. This
allows you to place different materials on each different surface.

Different Texture on Each Face

Model as Much Detail as Possible

Nothing in the real world is as perfect as a computer can make it. It’s the subtle
imperfections in things that make us know they're real. Model the smallest details like
the piece of apple skin hanging off the edge of the bite area or the ink in the tip of the
pen below.
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Appendix E: Photo-realism Fundamentals

Creating Floor Surfaces and Backdrops

Placing objects in a scene or on a simple backdrop can add dimension and scale to an
otherwise flat rendering. Whether it's a simple floor or a detailed room, objects will seem
more realistic if they are placed in a suitable environment.

Simple Floor

A simple floor is a nice way to add a shadow to an object. The human eye is used to
seeing shadows. Including them in a rendering adds realism.

Curved Surface

A curved surface under objects more accurately simulates a photographic studio’s
technique of putting a large roll of paper under an object. This gives a smooth
background with no seam between the floor and the rear wall.

Floor and Wall

Sometimes a distinct separation between the floor and the wall is needed. Two or more
surfaces can be used to simulate this.




Creating the Environment

Background Image vs. Sky Dome Sphere

Cobalt, Xenon and Argon allow you to place an image in the Photo Render>Texture
folder, then from the PhotoRender>Edit Background... place an image using the
Image Shader Type. This will work for most situations, but the image is always placed to
the back of the current view as if shown from a projector. Therefore, reflections in
mirrored or glass objects will not reflect as they would in the real world.

To achieve a realistic reflection, the image needs to wrap around the scene. This Sky
Dome is created by placing a solid primitive sphere around the scene. Highlight the
sphere, go to Edit>Change Object Type... and change the object to surfaces. Then
place the backdrop as a decal or a wrapped image onto the sphere surface.

Detailed Room

Build a detailed room around the objects to make them appear as they would in the real
world. Notice the reflections show all of the walls in the room.
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Appendix E: Photo-realism Fundamentals

How to View the Scene

View Angles - Wide Angle vs. Close-up

Choosing a wide angle will allow the viewer to get a feel for the environment in which the
object resides. If you don’t have a lot of detail in the wide angle view, this can detract
from the object you are showing. A close-up view will show more detail in the objects.

View Angles - High Angle vs. Low Angle

Viewing the objects from a high angle will give a viewer the feeling of looking down into
objects. This will also give the perception that the objects may be small. Viewing down
low, however, will give the feeling that the objects are large or it can also give a grand
feeling to a scene.

Which Side of the Object to Light

Which side of your object do you want to be lit, or conversely, which side of the object do
you want the shadow to be on?

Placing the key light toward the wrong face of an object can hide the most important
features. Make sure you place your objects and lighting so the most important feature is
prevalent in your scene and that the shadow falls in a manner so as to give the object
depth and realism.
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Creating the Environment

What’s the Focal Point?

Adding secondary objects to the scene can help to enhance the realism of the main
object. It can be smaller objects that make the main object look bigger, or a floor with
tiles to give a sense of scale. Make sure that the main object is what a viewer
concentrates on when looking at your rendering. Too many additional objects can
become distracting and lure the focus away from the subject.

Composition: Arranging Objects in the Scene

The Rule of Thirds

A general guideline when setting up a scene is to
imagine the frame being divided up into thirds. Placing
the subject along one of the vertical lines will give your
scene a sense of motion. It will make the image a little
more interesting to the viewer.

Compositional Balance

While the Rule of Thirds is often very helpful in making a scene interesting, it can often
make a scene feel unbalanced. Adding an object to a scene that is subdued in color and
does not draw your attention away from the subject can be just what’s needed to bring a
scene together.

Perspective: High-Angle vs. Low-Angle

Perspective angle combined with the view-angle is what gives a feeling of scale. A high-
angle perspective with a narrow field of view will show objects close to their natural look.
A low-angle view with a wide field of view will exaggerate the size of a model. It also
help so move in real close.
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Appendix E: Photo-realism Fundamentals

Perspective: Inside vs. Outside

The field of view can be changed to simulate whether you are inside or outside of a
room. The field of view is how wide the viewing angle is.

Change the perspective focal length by using View>View Properites or clicking the
Perspective icon in the View palette..

Outside View: Inside View:
Focal Length = 400 Focal Length = 120

Making Reflective Objects Look Real

Floor and Additional Objects

Metal or glass objects are reflective by nature. In order to look realistic they require
something to reflect. If you have a simple object and apply a chrome material to it, then
render the scene, it won't look like chrome at all.

In the following images we see the original object with a chrome material applied. When
rendered, it only reflects the black background, therefore it doesn’t look like chrome. In
the second image, a white floor has been added. The chrome looks a little better, but
you still don’t get the feeling that it's chrome. Finally, some additional objects have been
added to the scene. It becomes obvious now that the object is a chrome part.

i’

Chrome Floor Additional
Material Added Objects
Applied Added

Off-screen Objects

Adding objects to the scene that will only be seen in the reflections can further enhance
the realism. Shown below is a scene where some additional surfaced have been added
outside the view. They have been given a white material so they will show in the
reflective surfaces of the subject pieces.
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Lighting the Environment

Texturing

Adding a textured surface to the floor and walls can also enhance the look of reflective
objects.

Lighting the Environment

The 3-point Light Setup

One of the most popular lighting setups in both photography and 3D rendering is the 3-
point lighting setup. Three-point lighting is favorable in most scenes because it adds
depth to the subject matter and offers more control with less lights in the scene.

The Key Light

This light is the main light in a scene. It is responsible for the majority of the light on the
subject and for defining the main shadow.

The Fill Light

The Fill light, as it's name implies, serves to fill in the darker area of the object not
lighted by the Key light. This light helps to soften the bold shadow created by the Key

light.
d

The Back Light or Rim Light

This light is used to help separate the object from the background. It will add a rim of
light to the edge of the object. It is most often placed behind the object.




Appendix E: Photo-realism Fundamentals

Specific Lighting Situations

Lighting Creates 3D Form and Depth

Lighting a scene properly can add depth indicating to the viewer the true shape of the
objects. Proper light placement will highlight edges and cast shadows to show the true
form in the scene.

Lighting can Draw Attention and Create Interest

Making the background darker will draw attention to the objects in the foreground.
Again, proper light placement and light intensity is the key to drawing the viewers
interest where you want it.

Real Light Decreases Intensity with Distance

Computer generated lights are often set so the intensity does not diminish based on the
light’s distance from the subject. It is possible to adjust this setting in Cobalt, Xenon or
Argon to be more realistic if necessary. When placing a light, with it still selected, use
the Attenuation pulldown in the Edit Objects dialog box. There will be five options: None,
Clamped Linear, Clamped Quadratic, Unclamped Linear and Unclamped Quadratic.

NONE
=
‘o
g
Light E
Distance
LINEAR
2
Light Distance
QUADRATIC
=
‘o
g
Light Distance
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Lighting the Environment

Lighting Color
Lighting has Color

Create a mood with the color of the lights. You can make a scene appear as though it's
shot in the warm summer sun or in the midst of a cold winter day. You can also simulate
different light types with color. For instance, use a light that produces the color of a
candle flame, an incandescent light or a fluorescent light.

 — —

Color Temperature

Light color is often described as its color temperature, which is measured in degrees
Kelvin. The following is a general guideline for common light sources and their
respective RGB values for use in Cobalt, Xenon and Argon.

Type of Light Degrees Kelvin ~ RGB Equivalent
Match Flame 1700K R 255, G95, B7
Candle Flame 1850K R 255, G 105, B 11
Sun: At Sunrise or Sunset 2000K R 255, G 116, B 16
Household Bulb 2500K R 255, G 146, B 41
Fluorescent Light 4500K R 255, G 229, B 183
Sun: At Noon 5000K R 255, G 243, B 219
Daylight (Sun + Sky) 5500K R 255, G 255, B 255
Sun: clouds/haze 6000K R 225, G 235, B 255
Sky: Overcast 6500K R 203, G 219, B 255
Outdoor Shade Area 7500K R 172, G 196, B 255
Sky: Partly Cloudy 10000K R 130, G 165, B 255
Shadows

Shadows - Hard vs. Soft

When a light is selected in a scene, its shadow type can be changed in the Edit Objects
Dialog box. A hard shadow will make the scene look like a bright, sunny day. A blurry
shadow may simulate an overcast day. Bear in mind that this technique will also

increase the rendering time.

Create a
Cluster of

Lights
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Appendix E: Photo-realism Fundamentals

Transparent Shadows

If you have a transparent object in the scene, have the software render a transparent
shadow. To do this, open PhotoRender>Advanced Settings... and click the Use
Transparent Shadows check box. When rendering, the shadows will appear as if the
light was traveling through the object. If the object is colored, the shadow will retain the

color.

Glass Object ) : I |
Transparent Glass Object
Shadows Off Transparent Colored Glass Object
Shadows On Transparent Shadows On
Shadows with Gel Images B
It is possible to have the light cast an image to 1 LIGHT Ubject Selected
simulate light shining through a tree, bouncing off Geometry |M,ihutes|
water or even through a stained glass window. This [ Enable Light
only works on a Spot light, not the Point or Distant
Iigh);. ’ ? Type ISDDl I Intenzity IEI 7a0
Place a spot light, then open the Edit Objects Dialog Attenualion [None [
box. Enable the Slide checkbox then choose an IV CastShadows  [Hard |
image. The image will be projected just like a slide [T Cast¥olumetic Shadows
in a slide projector. Gt e |45—

Fallaff &ngle |5+
Falloff Fate I'I 0

Apply I Cloze
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Adding Realistic Materials

Adding Realistic Materials

Cobalt, Xenon and Argon provide a wealth of pre-defined render materials. Sometimes
though, you’ll need to edit these materials or perhaps start from scratch to create your

own. To edit a material, use the Render Material Settings dialogue box. Bring up this box
by right mouse clicking an object that has a material applied and choosing Edit Material
or by selecting the object, opening the Edit Object Dialog box, choosing the Material tab
and cicking the Advanced button.

+ Render Matenal Settings x|
Shader Class IFleﬂectance v|
—5Shader Topes————— —Attibutes——————— —Attribute Yalue———— — Preview Sample
chrome 20 |ambient factor ID,SI:I IDbiECl j
conductor
canstant roughness ]
decal J_
dielectric
glasz

matte

mhirror

multilaver paint

phang

plastic .. [ [ Auo | Updst= |
Range: 0.0 ta 1.0 0K | Cancel |

Basics of Materials

Material Categories Like Additive Layers

Each material may have several different layers that make it look real. A shiny wooden
floor will consist of a layer that contains the image of the wood, a layer that makes the
wood look rough and a layer that makes it shiny. Each of these layers, or shader
classes, has it's own area in the Render Material Settings Shader Class pull-down box.
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Appendix E: Photo-realism Fundamentals

The Reflectance Category and What It Does

The Reflectance category designates a material as matte or shiny, reflective or dull.
Here are some images that show the different categories.

Ambience Diffuse Specular Roughness

MEDIUM

HIGH

Combined Reflectance Attributes

Low MEDIUM HIGH
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Adding Realistic Materials

Types of Plastic
Smooth Plastic and Rough Plastic

Note the Reflectance and Displacement Shader Class settings to make plastic smooth
or rough.

o

Render Material Settings [ Render Material Settings

‘Shader Class|Feflectance | ‘Shader Class | Displacement |
Shader Types Attibutes Attibute Y alue Shader Types Attributes
gass ~ | [anbient faciar 0 casing scale
rialle ditfuse factar st anrgitude
metal specular factor J leather detal
o oughress = sharpness
rudtiayer paint specular colou rough
chong wapped bump map
plsstc wapped dirple
shadon calcher wapped krul
tianslucency wiapped leather
It napped gh

wiapped head plate
Rarge: 0010 irf - Hirt 001010 oK Cancel Range 0010 o - Hik 00101010000

Reflective Plastic

In the Reflectance Shader Class, switch the Shader Type to conductor and experiment
with the mirror factor Attribute setting. Note an extremely high value will become mirror-
like, reflecting the objects environment.

x
Shader Class |Reflectance ‘i

Dinbute: [ Altibute Yalue | [ Preview Sample
ambient factor 0.10 Obrect >
diffuse factor I I El
specular factor =T Ji

refiaction red
refraction areen
efiaction blue
absorplion red
absorption green
absorption blue

Range: 0.0t0 1.0

Mirror Factor
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How to Make Metal

Basic Metal

Some basic settings for making Aluminum, Gold or Brass appear in the Reflectance
Shader Class Conductor Shader Type.

Basic Aluminum Gold or Brass

Ambience (.20) Ambience (.20)

Diffuse {1.0) Diffuse (1.0)

Specular (.60) Specular (.60)

Mirror (.70) Mirror {.70)

Roughness (.02) Roughness (.02)
Raw or Anodized

"""—-——"

X Render Material Settings (%]
Shader Class| Drsplacement v

Shader Types Altibubes Altybute Vake Preview Sample

casting [scaie Jpocio
st ampliude

leather detal

nane shaspress

| Albibute Yahue Freview S angle
([p=0

weapped rough
wnapped head plate

e | | o | Uit I Ao
Range: 0010 1.0 ok Cancel Renge: 010 o ki - Hink 00101 10000 o

d
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Adding Realistic Materials

Chrome

Range: 0010 +Int - Hint 001310

How to Make Clear Materials

Glass

Index Of Refraction For Common Materials

YVacuum - 1.0 Ice -1.309

Air - 1.0003 Emerald - 1.576

Water -1.33 Ruby - 1.76

Glass -1.5174 Sapphire - 1.76

Crystal Glass - 2.0 Opal -1.45

Acrylic - 1.50 lodine Crystal - 3.34

Clear Plastic - 1.46 Cubic Zirconia - 2.17

Quartz - 1.544 Diamond - 2.417
ﬁ'

1 Lathe Object Selected
Geometry | Display | Attibutes Material |

Reflectivity [0.80 F

Tran: TcH |_

Basic Glass
Transmission (.93)
Refraction (1.5174)
Mirror (.15)
Specular (1.0)
Roughness {.003)

Crystal Glass
Transmission (1.0)
Refraction (2.0)
Mirror (.4)
Specular (2.5)
Roughness {.002)
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Clear Plastic

ender Material Settings

Shades Class |Feflectance "i

~ Shader Iypes - ditrbutes Attrbute Yahie
ambient faolor yo

diffuse factor

mirror factar

Acrylic
Transmission (1.0}
Refraction (1.4)
Mirror (.8)
Specular (1.0)
Roughness (.005)
Diffuse {1.0)
Ambience (1.0)

Image-based Textures
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Adding Realistic Materials

Marble and Stone
_ \\

Practice Makes Perfect

Since computer-based rendering is based in so many disciplines, including
photography, cinematography, illustration and painting, it's not something that's easy to
master. There are many books on these subjects that will apply to your rendering efforts.
Remember to experiment with settings and note the changes. Practice with little test
scenes. If you see something interesting in your environment, or a picture that you are
fond of, try to simulate it in Cobalt, Xenon and Argon. The tools are there, now it’s up to
you to master the craft.
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Appendix F: Shader Attribute Definitions

This appendix defines shader attributes for all shader types. Although these terms may

be used elsewhere in this Designer Elements program, these definitions only apply to

the shader attributes.

Some shader attributes share a common base word like base color and decal color. In
these instances, only the base word is listed and defined here. In this example
mentioned, color is defined.

Information for these definitions was taken from LightWorks 5.0 Online Reference.

Color Class Attributes

amplitude
axis

axis direction

bands

brick height
center
color

color array

coverage

curvature

curvature division

curvature type

decal texture space

decal transparency

Sets the magnitude of an attribute relative to another.
Sets the location of the axis for the attribute.

Sets the direction for the axis when applying the simple wood
shader.

Sets the total number of bands around the evaluation cylinder
when analyzing a surface.

Sets the brick height.

Sets the center of an attribute.

Sets the color of the attribute.

Sets the colors used for curvature divisions.

Sets the ratio of the area covered by the bands to the area not
covered for a surface evaluation.

Sets the degree of curvature to be mapped.

Sets the number of color divisions used for a curvature
evaluation.

Sets the type used in a geometric curvature evaluation. There
are three types: gaussian, mean and absolute.

Sets the texture space for the attributes. Checking the Edit
button displays a copy of the Render Material Settings dialog
box from which the space can be set.

Sets the transparency from clear to opaque.
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amplitude

detail

draft angle
file name
fuzz

gnarl

grain

max cut off

min angle

min cut off
mix

mortar size
noise

offset

plank length
plank variation
plank width

point on axis

pull direction
radius
replication type

ring fuzz grain

ring fuzz in

ring fuzz out
scale

separation

size

Sets the magnitude of an attribute relative to another.

Sets the complexity of the texture where a value of 1.0 results
in a simple pattern and higher values result in a finer pattern.

Sets the draft angle required to pull the object out of a mold.
Sets the file name containing the image used for the shader.
Sets the band sharpness.

Sets the random roughness of the regular rings inside the
trunk.

Sets the intensity of the random grain effect where 0 (zero)
equals no grain.

Set the maximum curvature value for evaluating an object.

Sets the angle of the normal along the cylinder axis that
defines the cylinder length and thus the reflection on the
surface being evaluated. Smaller values create longer
cylinders.

Sets the minimum curvature value for evaluating an object.
Sets the mix ratio of attributes.

Sets the mortar size.

Sets the visibility of the tree rings for the simple wood shader.

Sets relative displacement of odd and even rows of the wood
pattern.

Sets the plank length of the wood shader.
Sets the brightness variation between wood planks.
Sets the plank width for a wood shader.

Sets the point on the axis of the tree from which the wood is
taken.

Sets the direction the object will be pulled from the mold.
Sets the radius of the attribute.
Sets the pattern of the wrapped image.

Sets the intensity of the high frequency random roughness for
the ring edges.

Sets the sharpness of the inner ring edges near the trunk
center.

Sets the sharpness of the outer ring edge.
Sets the scale of the attribute.

Sets the distance between centers of adjacent spheres for the
solid polka shader.

Sets the attribute size.




amplitude
softness
strips

tolerance angle

trunk direction
trunk center

vector

vein contrast

width

Sets the magnitude of an attribute relative to another.
Sets the softness of the feature used to define the shading.
Sets the count of the rectangle wood planks.

Sets the degree tolerance added to the draft angle that allows
the object to be pulled from a mold but with difficulty.

Determines the direction of the trunk axis.
Specifies the center of the trunk.

Sets the direction of the attribute calculated in determining the
appearance of a particular shader.

Sets the color contrast of the marble veins where larger values
produce a greater contrast.

Sets the attribute width.

Displacement Class Attributes

amplitude

blend

center depth

dented threshold

detail

file name
frequency

irregularity

radius
scale

separation

sharpness

smooth max

smooth min

softness

Sets the magnitude of one attribute relative to another.

Sets the size of the blend between the sphere and the surface
for the shader.

Sets the depth of the spheres used for the dimple shader.

Sets the relative contributions made by the displacements and
indentations for the casting shader.

Sets the complexity of the texture where a value of 1 results in
a simple pattern and higher values result in a finer pattern.

Sets the file name containing the image used for the shader.
Sets the wavy or curving quality of edges.

Sets the pattern shape from a square to an irregular convex
shape.

Sets the radius of the attribute.
Sets the scale of the attribute.

Sets the distance between the centers of adjacent spheres for
the wrapped dimple shader.

Sets the sharpness of surface irregularities.

Sets the maximum smoothness of the edges when using the
leather shader.

Sets the minimum smoothness of the edges when using the
leather shader.

Sets the softness of the feature used to define the shading.
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Reflectance Class Attributes

absorption
ambient factor
amplitude

bias

chrome factor
color

cylinder distance

decal texture space

diffuse factor
exponent
file name

floor height

height

metallic layer factor

metallic flakes

mirror factor

reflectance
refraction

roughness

scale

selector

shader

Sets the amount of light absorbed.
Sets the amount of ambient light reflected.
Sets the magnitude of one attribute relative to another.

Sets the contribution of the two thread directions for the
wrapped woven anisotropic shader. A bias of 0.0 causes all
reflectance to be provided by threads along one axis. A bias of
1.0 causes all reflectance to be provided by threads along the
other axis.

Sets the amount of chrome light reflected.
Sets the color of the attribute.

Sets the distance between cylinders for the wrapped
anisotropic shader. The distance determines the degree of
anisotropy of the surface. A distance of 0.0 results in an
isotropic (normal) reflection. A distance of 2.0 results in the
maximum anisotropy.

Sets the texture space for the attributes. Clicking the Edit
button displays a copy of the Render Material Settings dialog
box from which the space can be set.

Sets the amount of diffuse light reflected.
Sets the sharpness of the specular reflection highlights.
Sets the file name containing the image used for the shader.

Sets the height of the floor across the cylinders used for the
wrapped anisotropic (grooved) shader. A value of 0.0 gives
equals no floor. A value of 1.0 creates a flat, isotropic surface.

Sets the height of the attribute.

Sets the contribution of the metallic layer to the reflectance of
the multilayer paint shader.

Sets the metal for the metal flakes in the paint shader.

Sets the contribution made by light reflected in the mirror
direction.

Sets the reflectance of the shader.
Sets the amount of light refracted.

Sets the sharpness of the reflectance. Smaller values, such as
0.1, produce a sharper reflection.

Sets the scale of the attribute.

Sets the shader used to calculate the decal reflectance with
respect to the base object. Clicking the Edit button displays a
copy of the Render Material Settings dialog box from which the
shader can be set.

Sets the shader.




absorption
sharpness
softness

specular factor
translucency factor
transmission factor
transparency

width

Sets the amount of light absorbed.

Sets the sharpness of the surface.

Sets the softness of the feature used to define the shading.
Sets the amount of specular light reflected.

Sets the degree of translucency.

Sets the amount of light that passes though the shader.
Sets the transparency of the shader.

Sets the width of the attribute.

Transparency Class Attributes

coverage

color

detail

edge falloff
file name
fuzz

grid size
height

noise density
scale

s fuzz

size

S max

S min

softness

t fuzz

t max

Sets the degree that an attribute covers the object with the
associated shader.

Sets the color of the attribute.

Sets the complexity of the attribute.

Sets the transparency edge falloff rate.

Sets the file name containing the image used for the shader.
Sets the degree of fuzziness for the edges.

Sets the size of the grid for the wrapped grid shader.

Sets the height of the attribute.

Sets the density of the roughness or irregularities.

Sets the scale of the attribute.

Sets the softness of the s edge of the square for the wrapped
square shader. The letter “s” is an identifier used to refer to one
side of the square.

Sets the size of the attribute.

Sets the maximum s dimension of the square for the wrapped
square shader. The letter “s” is an identifier used to refer to one
side of the square.

Sets the minimum s dimension of the square for the wrapped
square shader. The letter “s” is an identifier used to refer to one
side of the square.

Sets the softness of the feature used to define the shading.

Sets the softness of the t edge of the square for the wrapped
square shader. The letter “t” is an identifier used to refer to one
side of the square.

Sets the maximum t dimension of the square for the wrapped
square shader. The letter “t” is an identifier used to refer to one
side of the square.
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coverage Sets the degree that an attribute covers the object with the
associated shader.

t min Sets the minimum t dimension of the square for the wrapped
square shader. The letter “t” is an identifier used to refer to one
side of the square.

transparency Sets the transparency of the shader.
width Sets the width of the attribute.
zero angle Sets the angle between surface normal and view direction.

Texture Space Class Attributes

aspect ratio Sets the ratio of the texture space which is defined as one unit
of its height divided by one unit of its width.

axis direction Sets the direction of the axis.

center point Sets the center point of the cylinder used for mapping a texture
space.

origin Sets the origin point of the texture.

scale Sets the scale of the attribute.

scale along axis Sets the factor that an image is scaled along the axis.

scale around axis Sets the factor that an image is scaled around the axis.

vector Sets the direction of the attribute.

Background Class Attributes

angle Sets the angle (radians) over which the environment map is
sampled for each background pixel allowing blurring. A 0
(zero) angle (default) means that the pixel's center point
determines the color.

color Sets the color of the attribute.
detail Sets the complexity of the attribute.
distance Sets the distance that the infinite planes are in front and back

of the eye point. The two background images are placed on
these infinite planes.

extrapolation Sets how the background will cover the background area.
There are three options: none, smear and tile.

file name Sets the file name containing the image used for the shader.

intensity Sets the brilliance of the reflection to be altered. The color is
calculated for each background pixel by multiplying it with the
intensity.

keep aspect Sets the use of the pixel aspect ratio for the image. Images are

automatically scaled to fit the viewport. Selecting True
preserves the pixel aspect ratio.
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angle

keep texture

missing ratio

rotation

scale
shader

softness

Sets the angle (radians) over which the environment map is
sampled for each background pixel allowing blurring. A0
(zero) angle (default) means that the pixel’s center point
determines the color.

Sets the use of the texture for the image. Selecting True results
in the image and file name attributes being referenced when no
texture has been created yet.

Sets the ratio for mixing two shaders.

Sets the angle the image is rotated. The value must be either
+/-90°, +/-180°, or +/-270°. Positive angles rotate the image
clockwise. Negative angles rotate the image counter-
clockwise.

Sets the scale of attribute.
Sets the shader.

Sets the softness used to define the shading.

Foreground Class Attributes

AA level

AA threshold

amplitude

bounds

bounds on

bounds volume

color
density

distance

eccentricity

Sets the depth used for determining the number of samples. A
value of zero results in no oversampling. A value of one results
in two times the number of samples as the maximum.

Sets the limit value used to determine whether additional
sampling calculations are performed to determine the light
effect. If the scattered light at two sample points differ more
than the threshold value, additional sampling occurs.

Sets the magnitude of one attribute relative to another.

Sets the use of light scattering boundaries for calculating the
effect when unable to determine where the light source
contribution is negligible. Selecting False results in no bounds.

Sets the use of light scattering boundaries for calculating the
effect when unable to determine where the light source
contribution is negligible. Selecting False results in no bounds.

Sets the volume of the boundary sphere used to calculate the
scattering effect when unable to determine where the light
source contribution is negligible.

Sets the color of the attribute.
Sets the density of the attribute.

Sets the distance used in calculating the closeness of the fog
to the viewer.

Sets the ellipse eccentricity used when calculating the light
scattering effect for the Henyey-Greenstein scattering model. It
has no effect on any other light scattering model. A zero
eccentricity results in an isotropic scattering. A positive
eccentricity results in a forward scattering. A negative
eccentricity results in a backward scattering.
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AA level

error bound

falloff threshold

far

flake size

fog height
ground normal
ground point

ignore background

max depth

max lod

medium ambient

medium attenuation

medium density

medium shadows

min lod

near

noise gain

Sets the depth used for determining the number of samples. A
value of zero results in no oversampling. A value of one results
in two times the number of samples as the maximum.

Sets the limit for using the max lod attribute when calculating
the detail effect using the scattering medium shader. The
calculation time can become excessive depending on the
detail level. This value determines the trade off point between
calculation time and accuracy. The suggested range is
between 0.0 and 1.0.

Sets the spherical area of influence of the light sources.
Beyond a certain area the light contribution would be
negligible, making a large number of samples unnecessary.
The default threshold is 0.001. The value’s effect depends on
the size of the scene and light source intensity. Thresholds that
are too high result in spotlight clipping.

Sets the maximum distance for the foreground shader.
Distances greater than the far value display the full
background color.

Sets the size of the flake for the snow shader.
Sets the sets fog decrease rate.

Sets the normal for the ground fog shader.

Sets the ground point for the ground fog shader.

Sets whether the fog effect is applied to the background.
Selecting True results in no background fog effect.

Sets the maximum distance used in calculating the light
scattering effect. A smaller depth, near 0.0, results in an image
lacking any volumetric effects. The default depth is 1000. The
value’s effect depends on the size of the scene.

Sets the maximum detail level for calculating scattered light
using the scattering medium shader.

Sets a uniform light scattering through the medium.

Sets the attenuation within the medium or how it absorbs light
along the way.

Sets the density of the medium through which scattering
occurs.

Sets whether the medium received shadows.

Sets the minimal detail level for calculating scattered light
using the scattering medium shader.

Sets the minimum distance that a background color appears.
Distances less than the near value will not display the color.

Sets the contrast in the noise. High values result in sharp
transitions while low values result in smooth transitions.

F-8



AA level

noise octaves

samples

scale

scattering model

source attenuation

Sets the depth used for determining the number of samples. A
value of zero results in no oversampling. A value of one results
in two times the number of samples as the maximum.

Sets the number of octaves (frequencies/scales) used to
determine the detail of the noise in the light scattering.

Sets the number of samples taken to calculate the atmospheric
scattering of light. A higher number results in greater accuracy
but requires more calculation time.

Sets the scale of attribute.

Sets the model used for scattering the light. You have five
options: isotropic, Rayleigh, Mie hazy, Mie murky and Henyey-
Greenstein. Choosing Mie murky results in strong anisotropic
forward scattering as would appear when looking directly at
light sources.

Sets the falloff value for the attribute. Small changes in the
attenuation value greatly affect the light scattering effect.
Values are typically between 0.1 and 0.5.
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Glossary

Accelerators

Align

ACIS

Ambient Light
Annotation
Alignment Angle
Ambiguity Popup
Anchor

Anti-Alias Feature
Following
Arrange

Arrow Tool

ASCII

Aspect Ratio

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

These commands align objects, including: text along the left
sides, right sides, tops, bottoms, centers horizontal, centers
vertical, to grid and equally spaced vertically.

This Designer Elements program is based on this kernel,
developed by Spatial Technologies.

This light source provides equal illumination on all sides
independent of the light source normal.

Text on drawings, including notes, crosshatching and
dimensions.

The angle of the Drafting Assistant’s automatic construction
lines. The specification is set in the Window>Snaps submenu.

This popup menu appears when attempting to select one
object among objects so the desired object can be chosen.

This point defines the direction when placing a distant light
source in the drawing.

This feature performs a ray trace operation to bring out small
geometric details and produce smoother images.

This command in the Layout menu changes the display of
overlapping objects in the drawing.

Used for selecting objects to be operated on with subsequent
commands. Also used to move selected geometry.

An acronym for American Standard Code for Information
Interchange.

Refers to a mesh surface and specifies the maximum ratio
between triangle edges.
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Glossary

Accelerators

Associativity

Attenuation

Attributes

Auto Heal Bodies

Auxiliary View

Axis

Bezier Curve

Blend
Boolean Tools
Border

Boss

Boundary

CAD
CADD
CADD.LIN
CAE

CAM

Case

Center Mark
Chamfer

Characteristics

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

A link between an object and its dimensions or parent/child
objects. In the case of dimensions, if the object is changed, the
dimensions automatically change to match. In the case of
parent/child objects, if the parent is changed the child also
changes.

The reduction of light intensity with the distance from the
source.

The data fields associated with a particular object that define
that object. This includes such as Layer Name, Pen Style,
Color, X-Y-Z Coordinates. This is also a page in the Edit
Objects dialog box.

This function finds collections of surfaces that define closed
volumes and convert them into solids. This occurs when
importing Vellum 3D and IGES files into this Designer
Elements program.

A view created from its parent view at the geometry location
that the user specifies.

Displays the current view orientation of the X, Y and Z axis in
the center of the screen.

A free form curve. NURB splines are a superset of Bezier
curves.

This is the filleting and rounding of solid edges.
These tools add, subtract and intersect solids.
A frame showing the boundary of a view.

This is a cylinder extending from a solid and filleted at the
intersection of the two.

The geometry that defines the limits for operations such as
trimming and relimiting.

An acronym for Computer-Aided Design.

An acronym for Computer-Aided Design and Drafting.

All line patterns are stored in this file in the Environ folder.
An acronym for Computer-Aided Engineering.

An acronym for Computer-Aided Manufacturing.

This refers to the text case options in this Designer Elements
program and includes lower case, UPPER CASE and Title
Caps.

A center-line dimension for circles and arcs.
A beveled or sloping edges between two objects.

See Attributes.




Accelerators

Child

Circumference

Circumscribed

Clamped Linear

Clamped Quadratic

Click

Clipboard

Conic

Construction Lines

Control Point

Coon Patch

Coordinates

Coplanar

Copy

Cover Surface

Counter Bore

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

An object created from another object or an operation
performed on an object.

The distance around a circle along its edge =2 Pir

Enclosing a circle. In circumscribed polygons, the midpoint of
each side of the polygon touches an imaginary circle (i.e. the
polygon exactly surrounds the circle).

Light intensity that diminishes according to the following
formula, Intensity/(distance+1).

Light intensity that diminishes according to the following
formula, lntensity/(distance2+1 ).

To press and release the mouse button. To click an object,
move the pointer to the object and press and release the
button.

The memory buffer where selections are stored when the Cut
or Copy command is used.

These objects are used in aerospace design field and create
curves defined by start point, end point, shoulder and slope
control points.

Lines, displayed as dotted or gray lines, that are used for exact
alignment. The Drafting Assistant creates dynamic, temporary
construction lines. It is also possible to create permanent
construction lines, which can be used in the geometry or used
for alignment and then deleted.

The endpoint or midpoint of an object or “knot” point defining a
spline. The Drafting Assistant indicates these positions when
the pointer is moved near them.

A nurb surface with three or four sides.

Positions on axes that specify the point locations. Two-
dimensional objects have x,y coordinates; three-dimensional
objects have x,y,z coordinates.

This refers to objects that lie in the same two dimensional
plane.

The command that places a duplicate of the selected geometry
on the Clipboard. See the descriptions for the Polar Duplicate
and Linear Duplicate tools and Transformation tools for
additional copying methods.

A surface created from a profile.

A hole created from a hole and a bore where the bore is a
straight sided cylinder with a diameter larger than the hole. The
hole extends from the end of the bore into the solid to complete
the counter bore.
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Glossary

Accelerators

Counter Sink

Crayon Picker

Custom Colors

Cursor

Curvature

Curvature Plot

Curve

Cut

Cutout

CYMK Picker

Dashed
Default

Defining Points

Deformable Faces

Degenerative

Delete

Delta

Design Explorer

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

A hole created from a hole and a sink. The sink is an angled
hole with a diameter larger than the straight sided hole. The
hole extends from the end of the sink into the solid to complete
the counter sink.

This is a Macintosh color display to chose a color from the
crayon box.

(Windows only) This button in the color display defines 16
additional colors to show in the partial color display.

The I-beam position indicator in the text tool and boxes which
use text. Elsewhere, the position indicator is called a pointer.

This command in the Verify menu displays a porcupine plot of
selected curves or surfaces representing the direction and
order of magnitude of the curvature.

This analysis displays geometry in a Gaussian Curvature plot
which is the product (Ki - K2) of the principle curvatures at a
point on a surface.

Aline, circle, arc, ellipse, or spline.

The command to delete selected entities. The selection is
placed on the Clipboard and can be pasted into the same or
different documents or into documents created by other
applications.

A profile that has been extruded through a solid and removes
all intersecting material.

This is a standard color wheel for the Macintosh with the option
to specify CYMK values.

Aline pattern made up of dashes.

Built-in settings that are used by the system if othere value or
choice is not specified.

The X, Y and Z coordinates for the specified points of splines,
mesh and slab primitives.

These are solid faces whose shapes can be modified by
applying a gain pressure.

An object such as a surface or chamfer where the length at the
beginning and/or ending is equal to zero.

The command to erase selected geometry. The selection is not
placed on the Clipboard; however, it can be retrieved within the
limits of the Undo command.

A change, usually in position.

This command displays a dialog box with the history tree of the
selected object. It includes its own submenu of editing
commands.




Accelerators

Detail View

Dialog Box

Diameter

Differential Scaling

Dimension

Direction

Distant Light

Divide

Double-click

Drafting Assistant

Drag

Draft
Draft Angle

DXF

Drawing

Drawing View

Dynamic Render

DWG

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

An enlarged view of a specific area of the geometry displayed
in a drawing view.

A specification box that appears in response to certain
commands. A dialog box provides information that qualifies the
execution of those commands.

The distance across an arc or circle, passing through the
center.

Refers to the ability to use different scaling values for along
different axes of a curve.

A graphic object that displays the distance between two points.
A measurement of an object.

This command in the Verify menu displays the direction of the
normals of an object.

This light source emits parallel rays of light, as if from a very
distance source.

To segment a line or curve into equal parts. This is also one of
the Trim tools.

To press and release the mouse button twice, quickly.

A unique feature which displays feedback notations and
construction lines to aid with snap, alignment and constraint
operations. The Drafting Assistant facilitates exact construction
without requiring to be exact. When the pointer is close enough
to display feedback, the Drafting Assistant locks onto the exact
location.

To press and hold the mouse button, move the pointer to a new
location, and release the button.

A taper or a specific angle applied to a solid.

The subtraction or addition of material at a specific angle along
a solid. Draft angles are used to facilitate the placement or
removal of a part from a mold. Positive draft angles add
material. Negative draft angles remove material.

An acronym for Data Exchange Format-a format of AutoCAD
files.

A drafted, 2-dimensional drawing of a model. Usually a
drawing including an orthogonal view.

A view containing 2D geometry created from a 3D model after
choosing the Model to Sheet command.

The feature that displays the geometry in the selected render
mode as it is rotated.

AutoCAD's native file format.
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Accelerators

Endpoint

EPS

Estimate Count

Export

Extrude

Expression Parsing

Face

Facet

Falloff Angle
Falloff Rate

Feature
Field of View
File

Fill Color

Fill Pattern

Fillet
First Blind

Flatten View

Flat Shading

Flavor

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

The first and last point of a line or curve. The Drafting Assistant
indicates these positions when the pointer is moved near the
endpoint of an object.

Encapsulated PostScript format for printing to a PostScript
printer and for importing into compatible applications.

Refers to a button in the Mesh Parameter dialog box which
calculates the approximate number of facets based on
specified parameters. The dialog box appears when using the
Change Object Type command and convert a surface or solid
to mesh.

To save a document in a file format that can be used by a
different application program.

Creates a 3D object out of a 2D profile.

Mathematical, trigopnometric and exponential operators that
can be used in the Status Line.

A surface of a solid.

A way of representing surfaces in DXF and DWG files prior to
release 13.

The angle that controls the sharpness of a spot light's edge.

This light distribution for a spot light from the center of the spot
light cone to the outer edge.

A set of operations that may add material to or subtract
material from the solid including blending, chamfering, creating
holes, bosses, cutout and protrusions.

The view angle for a perspective.

An individual document.

The color applied to a selected pattern for a smart polygon.
The pattern applied to a smart polygon.

An arc of a specified radius tangent to entities.

An option for the hole tools which will extend a hole to the first
open face.

This command in the Drawing View menu flattens 2D geometry
within a view onto the Sheet View layer. This operation breaks
the 2D geometry’s associativity to the 3D model.

Renders the object with a painter's algorithm using constant
shading techniques.

The types of IGES files this Designer Elements program can
import and export.
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Accelerators

Flip Normal

Font

Gain

Geometry

Geometric
Characteristics

Gouraud Shading

Gouraud w/Edges
Shading

Gregory Surface

Grid

Group

Helix

Hidden

Hidden Shading

Hidden w/Dimmed

Hot Spot

Histogram

Hit Radius

HSL Picker

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

When this option is checked in the Render Options dialog box,
the normals of an object are flipped. If light normals are pointed

away from the view when rendered, the object will appear dark.

The assortment of type used in text.
Pressure applied to a solid face to deform it.
The objects used to construct parts.

Characteristics that make up the geometry of an object like,
length, radius, Defining Points and Rho.

Renders the geometry based on calculated light intensities at
each vertex. It shades more quickly but with a lower quality
than Phong shading. This rendering method uses Open GL
(Windows) or QuickDraw 3D (Macintosh).

Renders the geometry based on calculated light intensities at
each vertex and displays the face edge boundaries in a
specific color.

A Nurb surface with more than four sides.

The rectangular array of lines that facilitates measurement and
alignment. The grid display can be turned on or off, and the
spacing can be specified through the Layout menu.

To specify several entities as one unit that will be treated as a
single object.

A spiral curve.

A line pattern used to draw lines that would not be visible in a
solid part. Drafters traditionally use hidden lines for geometry
that is behind other geometry.

Renders the geometry such that only visible edges are
displayed.

Renders the geometry such that the visible edges are
displayed and the hidden edges are dimmed.

The point on the wireframe and dimension tool cursors that
indicates the next point to click. The hot spot is represented by
a dot with crosshairs on the cursor.

A bar graph representing the frequency of a curvature
smoothness (change in a curve over the change in curvature)
using the color spectrum. The length of the bar represents the
frequency.

The distance, in pixels, detectable by the Drafting Assistant
between the object and the pointer.

This is a standard color wheel for the Macintosh with the option
to specify Hue, Saturation and Lightness.
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Accelerators

HSV Picker

IGES

Import
Infinite Plane
Inflection
Influence

Inscribed

Instance

Intensity

Interference

Intersection

ISO Lines

(U = horizontal, V =
vertical).

Isopram

Knot Points

Lathe

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

This is a standard color display for the Macintosh with the
option to specify Hue, Saturation and Value.

An acronym for Initial Graphics Exchange Specification. The
U.S. Department of Commerce, National Bureau of Standards
issues IGES as the industry standard among CAD/CAM
systems for data exchange in a neutral file format.

To load or read in a non-Designer Elements program file.
A two dimensional surface with no defining boundaries.
A change in slope along a spline.

The degree of impact a control point has on a spline.

Within a circle. For polygons, all vertices touch the (imaginary)
circle.

Refers to an object that's moved to or placed in a different
location after performing an operation on it. Creating a solid,
add a blend and move it, the solid is now an instance. The
original is still located in the previous position although it is not
displayed. If a master symbol is created, an instance occurs
when the symbol is placed in the drawing. An instance is
associative to the original geometry. Any change made to the
original is reflected in the instance. If the object is copied and
pasted, the associativity is broken.

The lighting level for a light source set in the Edit Objects
dialog box.

The shared volume created by two or more intersecting
objects.

The position where two lines or curves meet. The curves may
actually touch or only intersect when they are extended. The
Drafting Assistant indicates only actual intersections.

Control the isopram lines drawn for a surface. These Iso
(isopram) lines are constant parameter curves that lie on a
surface, typically defined in parameter space. The parameter
space coordinate system uses U and V coordinates. A 0 (zero)
in both fields turns off Iso lines. The appropriate U/V values
may enhance the visual appearance of the surface at the
expense of drawing speed. The letters, U and V are industry
standard space coordinate identifiers

The full name for ISO Lines.

The points defining a spline, indicated as vertex points by the
Drafting Assistant.

Revolve an object a certain angle.
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Layer

Line Pattern Manager

Linear Duplicate

Links

Local Face Modeling

Lock

Loft

MxN Curves

Mask

Masking

Mate

Math Operator

Max Edge

Message Line

Memory Indicator

Mesh

META
Mnemonics

Model

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

Analogous to transparent media used in conventional manual
drafting. Parts can be constructed on several layers which can
be made visible or invisible.

Through this dialog box, modify the scale of all available line
patterns.

A feature that duplicates an object and places the copies in a
line or in an array of multiple lines.

This is the associative relationship that exists between parent/
child objects in which a modification to the parent also modifies
the child.

The ability to perform various operations on a specific face of a
model including: drafts, move, offset, remove replace and
match.

The command to render a selection unchangeable.

A surface that references another surface making it tangent to
the referenced surface. Any surface can be used to create the
surface.

The number of curves that define a net surface in two
perpendicular directions.

To select entities as a group, masking out all others.

The method used for applying a decal to an object, either
stencil or factor.

This operation matches the planar face of one object to the
planar face of another object.

The mathematical, trigonometric, or exponential expression
used to indicate values. All value entry boxes in this Designer
Elements program accept the math operators listed in
Appendix A.

Refers to a conversion of an object type to mesh. This sets the
maximum acceptable length of facets.

The top line of the drawing area. It names the current tool and
provides instructions for using it.

The indicator at the bottom left corner of the Designer
Elements program window that displays how much RAM is
allocated to this Designer Elements program.

Planar elements defined by nodes or 3D vertices that can be
used to represent surfaces but are not surfaces themselves.

The file format used by the Windows Clipboard.
The key sequence which invokes a command from a menu.

The model is the geometry.
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Accelerators

Model Point

N# Sections
Net Surface

Non-planar
Normal

Normal Deviation

NURB

Object

Object Extents

Object Type

Offset

Origin

Pan

Palette

Parent

Param

Parent/Child

Part

Parting Line

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

The point that can be specified in the View Rotation Options
dialog box about which to rotate a view.

The number (n) of cross sections used to define a skin surface.

A surface defined by M (number) of rows and N (number) of
columns.

Surfaces or points that do not lie in a two dimensional plane.
A perpendicular to a tangent of a curve, surface or solid face.

Refers to a conversion of an object type to mesh. This sets the
maximum angular deviation between adjacent facets.

Non-Uniform Rational B-splines—the type of splines this
Designer Elements program creates. NURB splines are a
superset of Bezier curves. NURB splines provide designers
with two interrelated functions.

First, curvature continuity remains intact even when the curve
is changed, so kinks won’t develop as the spline is altered.
Second, localized control of a complex curve is provided.

An individual piece of geometry, such as a line, arc, circle,
surface or solid.

The area defined by an object.

This refers to a specific kind of geometry and includes curves,
surfaces and solids.

The distance a curve or surface is placed from the original
location.

The 0,0,0 location on the drawing area. When a new document
is opened, 0,0,0 is located in the middle of the screen. The
coordinate symbol displays at the origin when the grid is turned
on. The origin can be changed at any time.

A horizontal camera movement used when creating movies.

A group of tools. The general tool palette is always displayed
to the left of the drawing area.

An object from which other objects are created or operations
are performed.

The percentage point that a variable blend radius is placed
along a solid edge.

The relationship created between an original object and
subsequent objects such that any modifications done on the
parent affects the child.

A collection of entities representing an object or structure.

A curve used with the Parting Line tool to divide a solid for
applying a draft.
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Paste

Perpendicular

Perspective

Phong Shading

Phong w/Edges
Shading

Photorealistic
Pick Box

Pick Objects
PICT

Pick
Pipe Solid

Pitch
Planar
Plot
Plotter
Point

Point Light

Pointer

Polar Duplicate

Press

Primitive

Profile

Protruded Feature

Pull-direction

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

To place the contents of the Clipboard in the current document.

At a 90° angle. The Drafting Assistant displays a notation when
the current construction is at a 90° angle to an object.

Viewing 3D geometry on a two dimensional surface as seen by
normal binocular vision.

Renders the geometry based on calculated light intensities at
each pixel location.

Renders the geometry based on calculated light intensities at
each pixel location and displays the face edge boundaries in a
specific color.

Images resembling photography in the rendering quality.
The pixel area defined in Preferences that selects an object.
This is the dialog box with the Ambiguity Popup menu.

The Macintosh graphics file format which uses object-oriented
bitmaps or resolution-independent graphics.

To select a location or object by clicking it.

A solid created by with an inside and outside diameter using
the Pipe Solid tool.

The distance between helix peaks.

Surfaces or points that lie in a two dimensional plane.
To draw a part on paper using a plotter.

A computerized drawing device for hardcopy output.
A location for constructing geometry.

This light emits rays in all directions, like a candle or table
lamp.

The position locator similar to a cursor. When a tool is in effect,
the pointer takes on a representative shape while in the
drawing area.

A feature that duplicates an object and rotates the copes
around a reference point.

To press and hold down the mouse button. This action is most
commonly used to view the contents of a menu.

A basic solid shape defined by linear or quadratic geometry
like: block, cylinder, cone, etc.

A closed curve or collection of curves connected end to end.
Material projections from a solid.

The direction a part ejects from a mold.
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Accelerators

QuickTime Object
Movie

QuickTime VR
Panoramic Movie

Radius

Rail

RAW

Raytrace

Redo
Redraw

Reflectivity

Relative Position

Relimit
Render

Render Now

Render Options

Resolution

Rho

Right-hand rule

SAT

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

A Quick Time movie that keeps the observation point fixed as
the eye point is moved at a fixed distance about the
observation point.

A QuickTime movie that keeps the eye point fixed as the
observation point is rotated 360°.

Half the distance across an arc, starting from the center.

A curve used to define a sweep direction and distance for a
surface.

This translator creates a file containing triangular vertices that
define the x, y and z locations of the 3D faces.

The function that determines the visibility of objects in a scene
by tracing rays from the eye to the objects. The raytrace
function calculates the visibility by breaking the scene into
smaller pixel areas, producing a photorealistic rendered
images.

The command that reverses the action of the Undo command.
To refresh the screen, recreating all objects.

The ratio of the amount of light falling on a material to the light
reflected off it.

A location specified as a certain distance from another
location. It is often called the delta position.

Lengthen or shorten lines to the specified object.
The command that shades the geometry in a specified mode.

The render option activated when the Render command is
chosen. Set the mode in the Render Options dialog box.

The dialog box that sets the shading mode for the geometry.

The appearance of surfaces and solids when rendered. There
are five options: Super Fine,Very Fine, Fine, Medium and
Coarse.

Used in defining a conic object, it is the ratio of the center point
- shoulder point distance and the center point - slope control
point.

1. A memory aid for the relative directions of the positive axes.
With your right palm upturned, the thumb (X) points right, the
index finger (Y) points straight ahead and the middle finger (Z)
points up. If you move your hand to indicate the X and Y axes,
you can easily see the direction of the Z axis.

2. Amemory aid in which the thumb of the right hand points in
the direction of the positive axis of rotation. The fingers curve
in the direction of rotation.

A file format for ACIS based programs.
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Accelerators

Section View

Selection Fence

Setback

Short Cuts

Shelled Solid

Shoulder control
point

Silhouette

Simplify

Skin Surface
Slab

Slope

Slope control point

Smart Polygon

Smart Silhouette

Snap
Sphere Trackball

Spline
Spot Light
Static Render

Status Line

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

A view created by making a section cut through the geometry
displayed in a drawing view.

A bounding box that temporarily appears as the Selection tool
cursor is dragged around an area in the drawing.

The distance that a blend extends from three or more
intersecting edges.

Key combinations for performing Designer Elements program
operations to customize the program.

A hollowed out solid object.

A point used in defining a conic.

A view of the object from the visible edges only. Silhouette
edges are view dependent and can cause a significant
reduction in drawing speed.

This option available in the Stitched Solid tool asks Designer
Elements program to determine whether the solid can be
defined by analytic surfaces, for which ACIS is optimized,
rather than nurb surfaces.

Nurb patches fitted over a collection of curve cross-sections.

A solid primitive created from three or more points, a height
and draft angle.

The change of x relative to y between two points on a line. In a
spline, slope defines the vector of a line tangent to the spline at
a particular knot point.

A point used in defining a conic.

A true polygon that is one object with length and width. This
can be contrasted with a single line polygon composed of
individual lines.

A silhouette that displays only if it does not degrade the
performance of this Designer Elements program.

The command sets the specifications for the Drafting Assistant.

The standard trackball that rotates the view by dragging the
cursor on the sphere.

A smooth, free-form curve passing through specified points.
This light emits a cone of light from a local source.

This render option defines how the geometry will display when
the view is stationary.

The line at the bottom of the drawing area in which the
specifications for the geometry being created can be entered.




Glossary

Accelerators

Stencil

Step Trackball

Stitched Solid
STL

Subtract Solid
Sweep

Surface

Surface Deviation

Symbol

Tangent

Taper Solid

Termination Type

3DMF
Tiling

Tilt

Torus

Transparency

Triad

Toggle

Transformation

Trim
Tube Surface

Twist Angle

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

An image that defines the regions through which artwork
projects onto an object.

The trackball that rotates the view by clicking on a directional
arrow.

This is a solid created from joining surfaces together.

The file format creates stereolithography files.

This solid is subtracted from another to create a final solid.
Refers to the extrusion of a profile to a surface or solid.

Non Uniform Rational B-Splines created for specified
boundaries.

Referring to the conversion of a surface or solid to a mesh, this
sets the maximum acceptable distance between the facet and
the surface represented by the mesh.

Objects that are created in the Symbol Manager are Master
Symbols and can be instanced into the drawing at multiple
locations.

The point where a line or curve touches a curve without
intersecting it. The Drafting Assistant displays the tangent
notation of a curve when the pointer nears it.

This is a solid created with draft angles or tapers.

This defines the protrusion type used to create a feature on a
solid.

The file format of QuickDraw 3D.

Breaks up a drawing into a multiple pages to print large
drawings.

A vertical camera movement used when creating movies.

A solid primitive generated by the revolution of a conic section,
like a circle.

The amount that light can pass through a material.

This illustrates the orientation of the x, y and z axis and the
current work plane.

To switch between two conditions, for example, Hide Grid/
Show Grid.

The tools to move, rotate, expand, shrink, or mirror an object or
group of entities.

To shorten or remove a portion of a line.
A surface created in the shape of a tube.

The angle of twisting a solid when sweeping a profile to a solid.
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Accelerators

Unclamped Linear

Unclamped
Quadratic

Undo

Uniform Scaling
Units

Vector Splines
Verify

Vertex

View Rotation
Options

VRML

Wrap
Wireframe

World plane

Work plane

Zoom

Keyboard Equivalents that invoke commands rather than using
the mouse to choose from menus.

Light intensity that diminishes according to the following
formula, Intensity/distance.

Light intensity that diminishes according to the following

formula, Intensity/distanceZ.

The command that reverses the last editing or creation action.
An infinite number of actions can be undone in a specific
Designer Elements program session.

Scales an object equally in all directions.
Measures used for construction (U.S. or metric).

The slope, shape, control points and control point influence
can be modified for splines of this type.

A menu listing commands for determining properties of
selected objects.

The point at which the sides of an angle intersect or a knot
point of a spline.

This dialog box to specify trackball rotation parameters.

A file format for exporting virtual reality modeling language
files.

The mode that artwork projects onto an object, planar,
cylindrical or spherical when applying a decal.

A 3-dimensional representation showing boundary lines, edges
and intersections, but not surfaces.

The work plane used at the beginning of the construction of a
model. Also known as the world coordinate system.

The x,y plane used for 2D objects which has an origin of 0,0,0
for all data input. Sometimes referred to as the user or work
coordinate system.

The tool or command that magnifies or reduces an image.
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Index

Index

Symbols
% point 3-6, 49-7
Numerics
1 point
block primitive 23-4
cone primitive 23-8
cylinder primitive 23-6
prism primitive 23-12
pyramid primitive 23-14
rotate 8-3
sphere primitive 23-2
symbol 34-4
torus primitive 23-10
2 points
block primitive 23-5
center ellipse 12-2
cone primitive 23-9
conic 12-5
cylinder primitive 23-7
mirror 8-8
prism primitive 23-13
pyramid primitive 23-15
section view 44-16
sphere primitive 23-2
symbol 34-4
torus primitive 23-11
2-entity
chamfer 15-3
fillet 15-2
3 points
arc 11-2
center ellipse 12-3
circle 11-5
conic 12-6
mirror 8-9
rotate 8-4
work plane command 37-6
3-Corner Ellipse tool 12-4
3-Entity Fillet tool 15-2
3-point light setup E-9
4-Point Conic tool 12-7
A
ACIS SAT
export 43-14
import 43-6
add
boolean surface 20-9
union solid 26-2

Add Spline Control Point tool 14-7

Adobe lllustrator
export 43-18
import 43-7

align 5-9
assembly 28-3
drawing view 44-10

Align Objects tool 8-21
alignment angles 3-6, 49-7
along curve
Bend solid 25-33
ambient lighting 38-14
ambiguity popup 4-6, 49-16
analysis
surface 29-9
analysis (surface) 29-10, 29-22
Angle 3 Pts command 29-1
angles (construction line) 3-9
angular
chamfer 15-3
dimension 32-11
Angular Dimension tool 32-16
animation 41-1
Fly By 41-5
Paths 41-5
VR Object 41-7
VR Panoramic 41-9
Walk Through 41-4
ANSI dimension standard 32-23, 32-24
anti-alias 40-8
Apply button 2-19
Arbitrary Polygon tool 13-7
show frame 13-7
Arc tools 11-1
3-Point 11-2
Center-Point 11-1
Tangent-Point 11-3
Architecture dimension standard 32-23,
32-24
Area command 29-2
area render 40-10
arrange
command 5-8
icons 35-18
arrays. See duplicate
arrow key (nudge distance) 49-12
arrowheads
dimension 32-21
pen 10-8
aspect ratio (mesh) 5-16, 5-18
Assembly Modeling tools 28-1
align 28-3
Connect 28-1
Insert 28-4
Mate 28-2
palette 28-1
associativity
dimension 32-1
features 25-1
parent/child 1-3
solid 22-5
surfaces 16-4
asterisks 2-19
Attenuation E-10
attribute (shader) 39-19




Index

Attributes and Bill of Materials 45-1

Apply To Selected 45-2
Area 45-1

Area 2D 45-1

Create Balloons 45-2
Create BOM 45-2
Export BOM 45-2
Material 45-1
Perimeter 45-1

Price 45-1

Standard 45-1

Stock Size 45-1
Update BOM 45-2

User Defined Templates 45-3

Vendor No. 45-1
Volume 45-1
Weight 45-1
auto
decal wrap 39-10
hatch 44-10
heal bodies 43-2
layers 20-2
save 49-10
Auxiliary View tool 44-13
Axis
Bend solid 25-31
axis 2-2, 2-14
show/hide 6-10
azimuth (view) 35-13
B
backdrop E-4
backgrounds
applying 39-13
drawing window color 49-3
editing 39-24
library 39-2, 39-12
settings 39-25
types 39-25
backup files 42-5
Balloon Dimension tools 32-12
base line dimension
horizontal 32-6
vertical 32-7
bend (deform face) 27-15
Bend Solid Tool 25-31
Bend Solid tool
Along Axis 25-31
Along Curve 25-33
Center 25-33
Bezier Spline tool 14-4
blend (constant)
disjoint 25-9
edge to face roll 25-11
elliptical 25-6
mitered 25-8
multi-radius 25-8
radial 25-5
vertex 25-7, 25-9

blend (variable)
by position 25-12
fixed width 25-14
hold line 25-15
law curve 25-13
linear 25-12
blend options (advanced)
chain select edges 25-3
cross section 25-4
feature interaction 25-3
Blend tools
Constant 25-5, 25-16
param 25-13, 25-24
Variable 25-12
Block Primitive tools 23-4
1 Point 23-4
2 Point 23-5
Diagonals 23-5

BOM User Defined Templates 45-3

Area 45-3
CG-X 45-3
CG-Y 45-3
CG-Z 45-3
Float 45-3
Index 45-3
Integer 45-3
Material 45-3
Name 45-3
Perimeter 45-3
Qty 45-3
String 45-3
Sum 45-3
Volume 45-3
Weight 45-3
Boolean Solid tools 26-2
Intersect 26-3
Subtract 26-2
union 26-2
Boolean Surface tools
add 20-9
Intersect 20-9
Subtract 20-9
Boss Feature tool 25-29
direction 25-29
branch (Design Explorer)
collapse 5-34
expand 5-34
bulge factor (lofted solid) 26-8
by position blend 25-12
by position variable chamfer 25-24
C
C2 continuous splines 14-4
camera (movie) 41-2, 41-8, 41-9
case (text) 31-5
Catiav4
export 43-18
Center
Bend solid 25-33




Index

center
center mark dimension 32-11
Drafting Assistant snap 3-2
Drawing View command 44-11
center of gravity 29-4
Center/Axis Rectangle tool 13-3
Center/Corner Rectangle tool 13-2
center-point
arc 11-1
circle 11-4
CGM 43-14
chain (selection) 4-11
chain dimension
horizontal 32-6
vertical 32-7
chain select edges blend
option 25-3
chain select edges chamfer 25-17
chamfer (constant)
length 25-18
length angle 25-19
mitered 25-21
two lengths 25-19
vertex 25-20
chamfer (variable)
by position 25-24
fixed width 25-24
four lengths 25-22
lengths 25-22
lengths angles 25-23
Chamfer Edge tools
Variable 25-21
chamfer options (advanced)
chain select edges 25-17
feature interaction 25-17
Chamfer tools 15-1
2-Entity 15-3
Angular 15-3
change
curves to lines 5-13
curves to splines 5-13, 5-14
dimension to lines 5-19
direction 5-11
drawing view 44-11
layer 5-6
object type 5-12
preferences 49-20
resolution 5-4
solid to curves 5-17
solid to mesh 5-17
solid to surfaces 5-17
solids to solids 5-19
surface to curves 5-14
surface to mesh 5-15
surface to surfaces 5-15
text to curves 5-14
Change Object Type E-3
check box 2-18

Check Object command 29-7
Circle tools 11-3
3-Point 11-5
Center-Point 11-4
Opposite-Point 11-5
Tangent-Point 11-6
Circumscribed Polygon tool 13-5
scribe type 13-6
show frame 13-6
Clear Materials E-17
clipboard 5-3
Close 24-17
close file 42-5
collapse (Design Explorer)
branch 5-34
item 5-34
color
ambient light 38-14
background 49-3
current pen 10-3
default dimension 49-21
default pen 49-21
define 10-3
dimension 32-19
fill 25-1, 25-4
foreground 49-3
grid 49-13
layer 36-3, 36-8
lighting 38-15
name 10-4
palette 10-3
pen 10-2
preferences 49-3
selection 4-3
shader class 39-21
texture shader 39-21
Color Temperature E-11
compact files 49-10
Compositional Balance E-7
compressor (movie) 41-3
Cone Primitive tools 23-8
1 Point 23-8
2 Point 23-9
Diagonal 23-9
Conic tools 12-5
2-Point 12-5
3-Point 12-6
4-Point 12-7
rho 12-5
shoulder point 12-5
slope control point 12-5
Connect Assembly tool 28-1
Connect Curve tool
Join 15-8
move curve point 15-8
Connect Surface tool 20-10
Connected Lines tool 11-3
constant blend




Index

disjoint 25-9
edge to face roll 25-11
elliptical 25-6
extrapolation 25-11
mitered 25-8
multi-radius 25-8
one edge vertex 25-9
radial 25-5
two edge vertex 25-9
vertex 25-7
with cutouts 25-11
Constant Blend tool 25-5, 25-16
constant chamfer
length 25-18
length angle 25-19
mitered 25-21
two lengths 25-19
vertex 25-20
construction geometry 3-10
construction line
angles 3-8, 3-9
construction command 3-9
delete 3-11
Drafting Assistant 3-6
offset 3-9
parallel 3-10
pattern 10-8
permanent 3-8
control points
adding to spline 14-7
remove from spline 14-7
selecting 4-8
show 4-7
slope 12-5
spline 14-2, 14-3
control vertex modification 16-5
insert knot 21-6
convert
files (see export)

objects (see change object type)

text to curves 5-14
coordinate system 2-2

choosing 6-6

global 6-5

user-defined 6-5
Coordinate System Axis 2-14
copy

along path 8-9

bitmap 5-2

command 5-2

object characteristics 4-14

objects 8-23

objects/layer 36-9

pict 5-2

Status Line entries 2-13, 6-3
Corner Trim tool 15-7
count (layer objects) 36-3
Counter Bore tool 25-28

Counter Sink tool 25-28
Cover Surface tool 18-9
n-sided 18-9
cross section (blend) 25-4
crosshatching 25-4
auto hatch 44-10
command 25-6
DIN patterns 25-6
edit 25-7
ISO patterns 25-5
patterns 25-4
section cuts 25-7
section views 44-17
curvature plot 29-13
curve check
protruded feature 24-13
solid profiles 24-17
Curve Utility tools 15-9
Explode Edge 15-16
Extrude Curve 15-16
Offset Curve 15-9
Project Curve 15-13
Revolve Curve 15-12

Curve/Surface Intersection tool 20-7
Curve/Surface Projection tool 20-4

cut

command 5-1

solids 22-7

surface 16-4
Cutout Feature tool 24-11
Cylinder Primitive tools 23-6

1 Point 23-6

2 Point 23-7

Diagonals 23-7
cylindrical wrap (decals) 39-8

D

dcm
fixed constraint
preferences 49-4
fully defined constraint
preferences 49-4
over defined
preferences 49-4
over defined constraint
preferences 49-4
preferences 49-4
under defined constraint
preferences 49-4
DCM Animation Settings 47-8
Delay 47-9
End 47-9
Loop 47-9
Rebound 47-9
Running the Animation 47-9
Start 47-9
Steps 47-9
decals 39-2, 39-7
applying 39-9




Index

auto wrap 39-10
creating 39-14
cylindrical wrap 39-8
images 39-12, 39-14
lock normal 39-10
masking 39-10
planar wrap 39-8
reflectance 39-23
rotation 39-9
shader 39-21
spherical wrap 39-8
stencil 39-11
user-defined 39-14
decimal places 2-13
decrement layer 36-7
default layers 36-4
define
color 10-3
defining spline point 14-3
work plane 37-3
definitions G-1
Deform Face tool
bend 27-15
boundary tangents 27-15
gain 27-12
resolution 27-15
stretch 27-14
to curve 27-14
to point 27-13
degree (elevate surface) 16-5
delete
construction lines 3-11
drawing view 44-10
geometry 5-3
layer 36-3, 36-5
lighting 38-16
view 35-15
work plane 37-4
deselecting 4-11
Design Explorer 5-26
change item name 5-30
close window 5-34
collapse branch 5-34
collapse item 5-34
edit parameter 5-34
expand branch 5-34
expand item 5-34
move feature 5-33
remove feature 5-34
reorder feature 5-33
suppress feature 5-32
unsuppress feature 5-30, 5-32
Designer Elements window 2-1
axis 2-2, 2-14
coordinate system axis 2-2, 2-14
drawing area 2-2, 2-15
location indicator 2-2, 2-12
menu bar 2-2, 2-15

Message Line 2-2, 2-12, 6-6

pointer 2-2

scroll bars 2-2, 2-15

Status Line 2-2, 2-12, 6-2

title bar 2-2

tool palette 2-2

tool tip 2-2

Triad 2-2, 2-14

work layer indicator 2-2, 2-15
Detail View tool 44-18
diagonal primitive

block 23-5

cone 23-9

cylinder 23-7

prism 23-13

pyramid 23-15

sphere 23-2

torus 23-11
Diagonal Rectangle tool 13-2
dialog box 2-18

Apply button 2-19

asterisks 2-19

check box 2-18

list/entry box 2-19

Option button 2-18
Diameter Arrow Dimension tool

In 32-10

Out 32-10
dimension

angular appearance 32-17

arrowheads 32-21

associative 32-1

color 32-19

default settings 49-21

drawing view 32-25, 44-5

edit objects 32-4

font 32-18

layer 32-4, 32-20

linear appearance 32-15

menu 2-16, 32-1, 32-25

move 32-3

offset 32-23

palette 32-2

size 32-18

standards 32-22

style 32-19

text 32-17

tolerances 32-16

units 32-4

weight 32-20

witness lines 32-22

work plane 32-2
dimension standard

ANSI 32-23, 32-24

Architecture 32-23, 32-24

choosing 32-25

creating 32-25

DIN 32-23, 32-24
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Dual side 32-23, 32-24
Dual stacked 32-23, 32-24
ISO 32-23, 32-24
JIS 32-23, 32-24
Stacked fraction 32-23, 32-24
Dimension tools
Angular 32-11, 32-16
Balloon 32-12
Center Mark 32-11
Diameter 32-10
Horizontal 32-5, 32-16
Oblique 32-8, 32-16
Radial 32-9
Smart 32-16
Vertical 32-6, 32-16
DIN crosshatching 25-6
DIN dimension standard 32-23, 32-24
direction
change 5-11
disjoint blend 25-9
edge to face 25-10
face to face 25-10
displacement
see also roughness
shader 39-22
wrapped 39-22
display
edit objects 5-21
isolines 49-5
preferences 49-5
resolution 49-5
silhouette 49-6
Display Last Image command 40-12
Distance Pt-Pt command 29-2
Divide at Location tool 15-7
Divide tool 15-6
documentation 1-1
margin notes 1-1
style conventions 1-2
Draft 27-1
draft angle
extrude solid 24-7
lathed solid 24-2
draft angle analysis 29-19
draft angle evaluation
advanced rendering 29-26
Verify menu 29-24
draft face
local face modeling 27-1
Draft Surface tool 19-4
draft. See also taper
Drafting Assistant 3-1
% point 3-6, 49-7
alignment angles 3-6, 49-7
axis locking 3-3
construction lines 3-6
creation angles 3-6, 49-7
customizing 3-4

hit radius 3-5, 49-7
permanent construction lines 3-8
preferences 3-5, 49-6
Snap command 3-4
snap options 3-4
snap points 3-2
shapping to geometry 3-1
solid 22-3
drawing
area 2-2, 2-15
Drafting Assistant 3-1
full scale 6-11
object creation methods 6-1
Status Line 6-2
techniques 6-1
drawing composition 44-1
drawing view 44-5
Model to Sheet command 44-1
Sheet tools 44-23
unfold views 44-20, 44-23
drawing size
format 46-6
page breaks 46-10
page tiling 46-6
scale 46-7
short cut 46-12
drawing view 44-5
activating 44-6
align 44-10
center 44-11
change 44-11
delete 44-10
dimension 32-25
edit objects 44-20
edit view 44-22
flatten view 44-12
frame to extents 44-12
menu 44-6
properties 44-6
right mouse button 2-11
scale 5-22, 44-5
tool 44-13

Dual side dimension standard 32-23, 32-24
Dual stacked dimension standard 32-23,

32-24
duplicate
linear 8-10
polar 8-13
DWG
export 43-10
import 43-3
DXF
export 43-11
facet files 43-4
import 43-4
dynamic
Pan tool 35-9
render 35-3
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Rotate tool 35-16
Zoom tool 35-9
E
edge
color 49-6
tolerant (stitched solid) 26-6
edge to face blend 25-10
edge to face roll blend 25-11
edit
background shader 39-24
crosshatching 25-7
drawing view 44-22
drawing view objects 44-20
foreground shader 39-24
lights 38-15
menu 2-15
parameter 5-34
pattern 10-7
render material 39-17
symbols 34-3, 34-7
text 31-5
edit a material E-13
edit objects
attributes 5-22
command 5-19
dimension 32-4
display 5-21
entering values 5-20
geometry 5-20
selecting 4-5
editing commands 5-1
Editing tools
Chamfer 15-1
Divide at Location 15-7
general 15-1
Join 15-8
solid 22-3
surface 20-1
trim 15-4
Elevate Curve tool 14-10
elevate degree (surface) 16-5
elevation (view) 35-13
Ellipse tools 12-1
2-Point Center 12-2
3-Corner 12-4
3-Point Center 12-3
modify ellipse 12-5
Opposite-Corner 12-3
Ellipsoid Primitive tool 23-16
1 Point 23-16
2 Point 23-16
By diagonals 23-17
elliptical blend 25-6
endpoint 3-2
entire object extents (selection) 4-3
Entity Color 49-16
EPS export 43-14
erase geometry 5-3

escape key 6-12
evaluation
surface 29-9, 29-10, 29-22
exit 42-5
expand (Design Explorer)
branch 5-34
item 5-34
Expand/Shrink tool
differential 8-5
uniform 8-5
Explode Edge tool 15-16
export 43-9
ACIS SAT 43-14
Adobe lllustrator 43-18
Catia v4 43-18
CGM 43-14
command 43-18
DWG 43-10
DXF 43-11
end of line 43-9
EPS 43-14
Facet 43-16
Graphite/Vellum 3D 43-10
IGES 43-14
Macromedia 43-18
options 43-9
pict 43-18
ProE/Granite 43-18
Raw 43-18
solids 22-7
STL 43-16
surfaces 16-4
tips 43-19
type 43-9
Vellum Draft 43-10
Vellum Solids 43-10
VRML 43-17
expression parsing 2-13
extrude
curve 15-16
mesh 30-4
solid 24-4
Eye Dropper tool 4-14
F
face
draft 27-1
match 27-3
move 27-4
offset 27-6
remove 27-7
replace 27-8
solids 22-1
face to face blend 25-10
facet
export 43-16
import 43-6
Fair Spline tool 14-11
feature
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move 5-33
remove 5-34
reorder 5-33
suppress 5-32
unsuppress 5-30, 5-32
feature interaction
blend 25-3
chamfer 25-17
Feature tools 22-3
associative 25-1
Blends 25-2
Boss 25-29
Cutout 24-11
Holes 25-25
Protruded 24-12
file 43-7
auto save 42-5, 49-10
backup 42-5
close 42-5
compact 49-10
exit 42-5
lock 42-6
management 42-1
name 42-3
native picture formats 49-9
new 42-2
open 42-3
preferences 42-5, 49-9
recent list 42-3, 49-10
revert 42-5
save 42-4
short cuts 42-1
size 42-6
fill
color 25-1, 254
holes 25-3
overlapping objects 25-3
pattern 25-1
Fillet Surface tool 19-5
Fillet tools
2-Entity 15-2
3-Entity 15-2
fixed width
variable blend 25-14
variable chamfer 25-24
flat render 35-3
flatten view 44-12
Fly By animation 41-5
Focal Point E-7
font 31-3
dimension 32-18
plotter 46-13
font (default) 49-21
foregrounds
applying 39-13
color 49-3
editing 39-24
library 39-2, 39-13

settings 39-25

types 39-25
format

drawing size 46-6

four lengths variable chamfer 25-22
Frame to Extents command 44-12

front view 35-11
full scale 6-11
G
G1 surface 21-2
G2 surface 21-3
gain (deform face) 27-12, 27-14
Gaussian plot 29-15
global
coordinate system 6-5
work plane 6-6
Glossary G-1
Gouraud render 35-3
Graphite/Vellum 3D
export 43-10
grid
color 49-13
preferences 49-12
Show command 2-15
Snap command 2-15, 6-11
spacing 49-12
group
command 5-7
objects 5-7
selection 5-7
H
Hatch command 25-7
Helix Curve
creating a helix 14-6
Helix Curve Tool 14-3
Helix Curve tool 14-6
pitch 14-6
hidden
lines 44-2, 44-7
render 35-4
hide
axis 6-10
command 35-17
layer 36-5
points 6-11
Triad 6-10
work plane 6-11
histogram 29-14
hit radius 3-5, 49-7
hold line blend 25-15
Hole Feature tools 25-25
Counter Bore 25-28
Counter Sink 25-28
direction 25-27
Simple 25-27
Through Types 25-26
Horizontal Dimension tools 32-5
Base Line 32-6
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Chain 32-6
Horizontal 32-16
Ordinate 32-8
Horizontal Section View tool 44-16
Horizontal Text tool 31-1
hot spot 2-11
HPGL 46-13
|
IGES
export 43-14
import 43-5
image (shader) 39-21, 39-22, 39-23
Image Based Textures E-18
import 43-1
ACIS SAT 43-6
Adobe lllustrator 43-7
auto heal bodies 43-2
command 43-7
DWG 43-3
DXF 43-4
facet 43-6
IGES 43-5
options 43-2
pict 43-6
spline points 43-7
symbols 34-7
tips 43-8
type 43-2
Vellum 3D 43-2
Vellum Solids 43-2
increment layer 36-7
inertia (moment of) 29-4
Infinite Plane tool 17-1
3 Pts In Plane 17-2
Along Curve 17-2
Clipping Planes 17-4
Normal Location 17-2
X, Y, Z Station 17-2
influence (spline) 14-4
Inscribed Polygon tool 13-4
scribe type 13-5
show frame 13-5
insert knot 21-6
Insert tool (assembly) 28-4
instance 1-2
solid 22-5
intensity (lighting) 38-3
Interference command 29-4
intersect
curve/solid 20-8
curve/surface 20-8
plane/curve 20-3
plane/solid 20-4
plane/surface 20-3
solids 26-3
surface/solid 20-7
surface/surface 20-7
surfaces 20-9

Invert command 35-18
ISO crosshatching 25-5
ISO dimension standard 32-23, 32-24
isolines 5-5, 49-5
isometric view 35-11
isopram lines 5-5, 49-5
item (Design Explorer)
collapse 5-34
expand 5-34
J
JIS dimension standard 32-23, 32-24
Join tool 15-8
K
key
arrow nudge distance 49-12
escape 6-12
short cut 49-21, 49-23
L
Lathed Solid tool 24-2
law curve blend 25-13
layer 36-1
auto 20-2
change 5-6
color 36-3, 36-8
copying/pasting 36-9
creating 36-4
decrement 36-7
default 36-4
delete 36-3, 36-5
dimension 32-4, 32-20
hide 36-5
increment 36-7
isolate 36-5, 36-7
lock 36-3, 36-6
manager 36-2
new 36-3
rename 36-4, 36-5
show 36-6
unlock 36-6
work 36-2, 36-7
layout 44-2
creating 44-23
lighting 38-16
menu 2-16
modify 44-23
printing 44-24
templates 44-23
length angle constant chamfer 25-19
Length command 29-2
lengths angles variable chamfer 25-23
library
Backgrounds 39-2, 39-12
Decals 39-2, 39-7
Foregrounds 39-2, 39-13
Materials 39-2
Render 39-1
Light tools
Point 38-5
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Spot 38-3
light’s distance E-10
lighting 38-1
ambient 38-14
attenuation 38-4
color 38-14, 38-15
delete 38-16
directional 38-1
edit 38-15
enable 38-3
intensity 38-3
layouts 38-16
modify 38-14
move 38-14
palette 38-1
render 35-8, 38-19

shadows 38-3, 38-4, 38-6, 38-8, 38-

10, 38-11, 38-13
Line Pattern manager 10-6
Line tools 11-1
Connected Lines 11-3
Parallel Line 11-4
Point 11-5
Single Line 11-1
linear blend 25-12
linear duplicate 8-10
lines (modifying) 11-6
links 5-25
remove 5-26
list/entry box 2-19
Local Face Modeling tool
draft 27-1
match face 27-3
Modifying Taper 27-6
move face 27-4
offset face 27-6
remove face 27-7
replace face 27-8
Local Face Modeling tools 27-1
Local Surface Tools
elevate degree 16-5
insert knot 21-6
untrim 16-5
Local Surface tools 21-1, 29-1
Match Surface 21-1
Rebuild Surface 21-4
localization (preferences) 49-14
location indicator 2-2, 2-12
lock
files 42-6
layer 36-3, 36-6
normal (decals) 39-10
objects 5-8
Lofted 19-2
Lofted Solid tool 26-8
bulge factor 26-8
error 26-8
Lofted Surface tool 19-2

Lop Solid tool 26-11

Macintosh
page setup 46-12
Macromedia
export 43-18
margin notes 1-1
masking (decals) 39-10
match face 27-3
Match Surface tool 21-1
G1 slope 21-2
G2 slope 21-3
Mate tool (assembly) 28-2
material
crosshatching 25-5
Properties command 29-3
Render library 39-2
user-defined 39-14
material Categories E-13
material editing 39-17
mathematical operators A-1
menu 1-1
choosing commands 1-1, 2-16
dimension 2-16
displaying 2-16
drawing view 44-6
Edit 2-15
Layout 2-16
Pen 2-16
PhotoRender 2-16
Planes 2-16
submenu 2-17
Text 2-16
toggling commands 2-19
Trackball 6-9
Verify 2-16
View 2-16
Window 2-16
menu bar 2-2
mesh
aspect ratio 5-16, 5-18
count 5-16, 5-18
normal deviation 5-16, 5-18
smoothing 5-18
surface deviation 5-16, 5-18
Mesh tools
3 Pts 30-2
4 Pts 30-2
Curve 30-3
extrude 30-4
rendering 30-5
spacing 30-3
Message Line 2-2, 2-12, 6-6
Metal E-16
midpoint 3-2
Minimum Distance command 29-2
Mirror tool 8-7
2 Pts 8-8
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3 Pts 8-9

XY plane 8-8

ZX plane 8-9

ZY plane 8-8
mitered blend 25-8
mitered constant chamfer 25-21
Model to Sheet command 44-1

layouts 44-2

undoing 44-4
modeling

solid 22-1

surface 16-1

wireframe 7-1
Modify Slope tool 14-8

explicit 14-8

free 14-8

reference 14-8

reverse 14-8
modifying

ellipses 12-5

layout 44-23

lighting 38-14

lines 11-6

parting line solid 27-11

tapered solid 27-6

view 35-14
moment of inertia 29-4
mouse 1-3

arrow pointer 1-3

click 1-3

double-click 1-3

drag 1-3

pointer 1-3

right button 2-5

selection arrow 1-3

smart pointer 2-11
Move 27-5
move

dimension 32-3

face 27-4

feature 5-33

light 38-14

objects 8-21

origin 37-7

text 31-5

tools 8-2
movie

Fly By 41-5

Paths 41-5

VR Object 41-7

VR Panoramic 41-9

Walk Through 41-4
multi-radius blend 25-8
N

n# sections 18-5

normal deviation (mesh) 5-16, 5-18
normals plot 29-20

n-sided 18-9

nurb splines 14-1
o

Object Counts command 29-7
object resolution E-2
object type (preferences) 49-5
objects 35-18

align 5-9

area 29-2

arrange 5-8

change type 5-12

check 29-7

copy 8-23

count 29-7, 36-3

crosshatching 25-7

dimensions 32-3

direction 5-11

drawing view 44-20

edit 5-19

group 5-7

hide 35-17

interference 29-4

length 29-2

lock 5-8

move 8-21

properties 29-3

selecting 4-1

show 35-17

show All 35-17

sizing 8-24

transparency 40-8

ungroup 5-8

unlock 5-8

volume 29-3
Oblique Dimension tool 32-8, 32-16
Off Screen Objects E-8
offset

construction lines 3-9

curve 15-9

dimension 32-23

linear duplicate 8-11

solid face 27-6

Surface tool 19-1

work plane 37-8
Offset Curve tool

by point 15-11

to value 15-10
one edge vertex blend 25-9
open file 42-3
Opposite-Corner Ellipse tool 12-3
Opposite-Point Circle tool 11-5
Option button 2-18
ordinate dimension

horizontal 32-8
orientation (blend) 25-4
origin

move 37-7

set 37-7
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P color 10-2
page breaks (drawing) 46-10 default settings 49-21
page setup 45-1 menu 2-16
page tiling 46-6 pattern 10-5
palette 2-2 pattern manager 10-6
Assembly Modeling 28-1 settings 10-1
Color 10-3 style 10-1
Dimension 32-1 weight 10-4
floating 2-3 permanent construction lines 3-8
Lighting 38-1 perpendicular 3-3
Render library 39-2 photorealistic E-1
selecting a tool 2-3 commands 40-9
Sheet tools 44-23 rendering 40-7
Solid 22-2 settings 40-7
subpalette 2-4 pick box 4-2, 49-16
Surface 16-2 Pick Objects command (plane) 37-6
Symbols 34-1 pict
tear away 2-5 export 43-18
Wireframe 2-4 import 43-6
pan pitch (helix) 14-6
view 35-11 pixels (pen weight) 10-4
pan (movie) 41-8, 41-9 planar wrap (decals) 39-8
Parallel Dimension tool plane 37-1
see Oblique Dimension tool 3 Pt37-6
Parallel Line tool 11-4 pick objects 37-6
param (blend) 25-13 views 35-19
param (chamfer) 25-24 work 37-2
Parametric Constraints 47-1 plane (work) 6-6
Sketch Mode 47-1 Plane/Surface Intersection tool 17-3, 20-1
Sketch Mode Exiting 47-2 Planes menu 2-16
parent/child 1-3 Plotter fonts 46-13
partial objects extents (selection) 4-3 point operations
Parting Line Solid tool 27-9 selectable points 4-9
modifying 27-11 selecting 4-7
pull-direction 27-9 show/hide 4-7, 6-11
taper (draft) 27-10 Point tools 11-5
paste Along a Curve 11-5
command 5-2 Along a Surface 11-6
objects/layer 36-9 At XYZ Location 11-5
solids 22-7 Light 38-5
Status Line entries 2-13, 6-3 marker 11-5
surfaces 16-4 pointer 1-3, 2-2
Paths animation 41-5 location indicator 2-12
pattern smart 2-11
choosing pen 10-8 solids 20-1
construction line 10-8 polar duplicate 8-13
creating 10-6 Polygon from Curves tool 13-8
crosshatching 25-4 show frame 13-8
DIN crosshatching 25-6 Polygon tools
editing 10-7 Arbitrary 13-7
fill 25-1 Circumscribed 13-5
ISO crosshatching 25-5 Inscribed 13-4
manager 10-6 Polygon from Curves 13-8
new 10-6 Rectangle 13-2
pen 10-5 Single Line 13-1
pen Smart Polygon 13-1
arrowheads 10-8 PostScript 46-13
characteristics 10-1 pre-defined views 35-11
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preferences 49-2
changing settings 49-20
color 49-3
command 49-20
dcm 49-4
fixed constraint 49-4
fully defined constraint 49-4
over defined 49-4
over defined constraint 49-4
under defined constraint 49-4
display 49-5
Drafting Assistant 3-5, 49-6
file 42-5
filing 49-9
general 49-11
grid 49-12
localization 49-14
object type 49-5
resolution 49-5
selection 4-2, 49-15
short cut 49-21
units 49-19
user interface 49-11
view definitions 49-12
preview sample (shader) 39-19
primitive (ellipsoid) 23-16
Primitive tools 22-2
Block 23-4
Cone 23-8
Cylinder 23-6
Prism 23-12
Pyramid 23-14
Slab 23-3
Sphere 23-1
Torus 23-10
print 46-1
boundaries 46-13
command 46-13
layout 44-24
region 46-13
render 46-14
setup 46-12
to file 46-13
Window command 46-14
Print Layout Command 46-1
Prism Primitive tools 23-12
1 Point 23-12
2 Point 23-13
Diagonals 23-13
ProE/Granite
export 43-18
Profile Solid tools
curve checks 24-17
extrude 24-4
Lathed 24-2
Skinned 24-14
Swept 24-9
Profile tools 22-2

project
curve 15-13
curve/solid 20-6
curve/surface 20-6
Project Curve tool
plane options 15-14
projection options 15-15
Properties command 29-3
center of gravity 29-4
density 29-4
material 29-3
moment of inertia 29-4
volume 29-4
weight 29-4
Properties command (planes) 37-4
Protruded Feature tool 24-12
curve check 24-13
termination types 24-12
pull-direction (parting line solid) 27-9
Pyramid Primitive tools 23-14
1 Point 23-14
2 Point 23-15
diagonals 23-15

Q

QuickTime movie
compressor 41-3
Fly By 41-5
Paths 41-5
VR Object 41-7
VR Panoramic 41-9
Walk Through 41-4
with camera movement 41-1
R
Radial Arrow Dimension tool
In 32-9
Out 32-9
radial blend 25-5
ratio (elliptical blend) 25-6
Raw export 43-18
ray cube (background) 39-25
ray trace
commands 35-3, 40-10
reflections 40-8
shader 39-22
Rebuild Surface tool 21-4
recent file list 42-3, 49-10
Rectangle tools 13-2
Center/Axis 13-3
Center/Corner 13-2
Diagonal 13-2
redo 5-3
redraw screen 35-17
reflectance shader 39-22
decals 39-23
ray trace 39-22
wrapped 39-23
Reflective Objects E-8
reflectivity 5-23, 39-17
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Relimit tool 15-5
remove
control point (spline) 14-7
face 27-7
feature 5-34
links 5-26
rename
rename (Design Explorer) 5-30
render
anti-alias 40-8
applying materials 39-5
Backgrounds library 39-2, 39-12
copying characteristics 4-14
Decals library 39-2
display last image 40-12
Eye Dropper tool 4-14
Foregrounds library 39-2, 39-13
image files 40-12
library 39-1
lighting 35-8, 38-1, 38-19
Materials library 39-2
menu 2-16
mesh 30-5
photorealistic 40-7, 40-9
print 46-14
ray trace 40-8
reflectivity 5-23, 39-17
roughness 5-23, 39-18
shade options 35-2
shader 39-19
shadows 5-23, 39-18
textures 5-23, 39-18
to file 40-11
transparency 5-23, 39-17, 40-8
render area 40-10
render options
dynamic 35-3
flat 35-3
Gouraud 35-3
hidden 35-4
static 35-3
view rotations 35-7
reorder feature 5-33
replace face 27-8
resolution
change 5-4
deform face 27-15
isolines 5-5
preferences 49-5
silhouettes 5-5
solid 22-4
surface 16-3
wireframe 7-3
revert file 42-5
Revolve Curve tool 15-12
Revolved Surface tool
About a Curve 18-11
About Two Points 18-11

rho (conic) 12-5
Rib Solid tool 26-9
right mouse button 2-5
color 2-8
copy as instance 2-10
copy part history 2-10
drawing view 2-11
edit objects 2-9
hide all 2-7
hide/show only 2-8
layer 2-9
object characteristics 2-10
object name 2-9
over an object 2-8
over no object 2-6
planes 2-6
resolution 2-8
select all 2-6
show all 2-7
transparency 2-10
view 2-6
right-hand rule 2-14
rotate
decals 39-9
dynamic (view) 35-16
view 35-13, 35-16
Rotate tools 8-3
1Pt8-3
3 Pts 8-4
roughness
Edit Objects 5-23, 39-18
see also displacement
Rule of Thirds E-7
rules
Design Explorer 5-35
grouping 5-7
local face modeling 27-1
relimit 15-5
right-hand rule 2-14
sweep surface 18-15
S
SAT
export 43-14
import 43-6
save 42-4
auto 42-5, 49-10
save as 42-4
scale
differential 8-5
drawing size 46-7
drawing view 44-5
full 6-11
ignore 5-22
ignore (drawing view) 44-5
material 5-23, 39-18
sheet 44-5
uniform 8-5
screen horizontal
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text 31-5
scribe type
circumscribed polygon 13-6
inscribed polygon 13-5
scroll bars 2-2, 2-15
Section 1
Create the Environment E-2, E-9
Section 2
Lighting the Environment E-9
Section 3, Make the Environment Come
Alive E-13
Section View tools 44-15
2 Pts 44-16
crosshatching 25-7, 44-17
Horizontal 44-16
Vertical 44-15
Segment tool 15-7
selected points 49-16
selection
ambiguity popup 4-6, 49-16
chain 4-11
color 4-3
control point 4-8
deselecting 4-11
edit objects 4-5
entity color 49-16
fence 4-2, 49-16
Group command 5-7
hollow arrow 20-1
objects 4-1, 4-4, 4-9
pick box 4-2
points 4-7
preferences 4-2, 49-15
select all 4-9
selected points 49-16
selection mask 4-9
tool 2-3, 4-4
transparency 4-4, 49-16
wire weight 4-3, 49-16
selection transparency 49-16
set origin 37-7
shade now 35-2
command
render
shade now 35-2
Shade Options 35-2
shader
attribute value 39-19
attributes 39-19, F-1
backgrounds 39-25
class 39-19
foregrounds 39-25
preview sample 39-19
texture projection 39-23
types 39-19
shader class 39-19
color 39-21
displacement 39-22

reflectance 39-22
texture space 39-23
transparency 39-23
shader types 39-19
shadow casting (lighting) 38-3, 38-4, 38-6,
38-8, 38-10, 38-11, 38-13
Shadows E-11
Shadows with Gel Images E-12
Sheet tools 44-23
Auxiliary View 44-13
Detail View 44-18
drawing view 44-13
Model to Sheet command 44-1
Section View 44-15
short cut
creating 49-23
file 42-1
list C-1
preferences 49-21
view rotation 6-10
short cut (tool tip) 49-21
shoulder point (conic) 12-5
show
axis 6-10
command 35-17
control point 4-7
Dimension palette 32-2
layers 36-6
points 6-11
Show All command 35-17
Show Only command 35-18
silhouettes 5-5
Triad 6-10
work plane 6-11, 37-2
show frame
arbitrary polygon 13-7
circumscribed polygon 13-6
inscribed polygon 13-5
polygon from curves 13-8
show work plane 37-4
side view 35-11
silhouettes 5-5, 49-6
Simple Hole tool 25-27
Simple Trim tool 15-4
Simplify object
change 5-19
edit 5-19
simplify object
command 5-19
simplify surfaces (stitched solid) 26-5
Single Line tool 11-1
size
dimension 32-18
objects 8-24
text 31-4
Sketch Mode 47-1
Animating Dimensions Tool 47-8
Auto Constraints Tool 47-2
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Coincident Constraint Tool 47-3
Colinear Constraint Tool 47-7
Concentric Constraint Tool 47-6
Constraint Preferences 47-9
Deleting Constraints 47-9
Equal Constraint Tool 47-7
Exiting 47-2
Fixed Constraint Tool 47-6
Horizontal Constraint Tool 47-3
Offset Constraint Tool 47-8
Parallel Constraint Tool 47-5
Perpendicular Constraint Tool 47-5
Sketch Tool 47-2
Symmetric Constraint Tool 47-7
Tangent Constraint Tool 47-5
Verifying Constraint Relations 47-9
Vertical Constraint Tool 47-3

sketch spline
creating a spline 14-5

Sketch Spline tool 14-5

Skin Solid tool
guides 24-17

Skin Surface tool
basic 18-6
closed skin 18-6
guides 18-7
n# sections 18-5
standard 18-5

Skinned Solid tool 24-14
basic 24-16

Slab Primitive tool 23-3

slope (conic) 12-5

smart
hot spot (pointer) 2-11
pointer 2-11
polygon 13-1

Smart Dimension tool 32-16

Snap command 3-4

solid
associativity 22-5
cutting/pasting 22-7
display edges 22-4
Drafting Assistant 22-3
exporting 22-7
instances 22-5
modeling 22-1
resolution 22-4
tools 22-2

Solid Editing tools
Assembly Modeling 28-1
Boolean 26-2
Chamfer Edge 25-16
Features 22-3

solid modeling
Ellipsoid Primitive tool 23-16
error messages 22-7

Solid Utility tools 26-1
Intersect Solid 26-3

Lip Solid 26-11
Local Face Modeling Tools 27-1
Lofted Solid 26-8
Parting Line Solid 27-9
Rib Solid 26-9
Split Solid 26-5
Stitched 26-5
Subtract Solid 26-2
Thicken Solid 26-6
Union Solid 26-2
Solids Creation tools
Primitives 22-2
Profiles 22-2
special characters B-1
Sphere Primitive tools 23-1
1 Point 23-2
2 Point 23-2
Diagonals 23-2
spherical wrap (decals) 39-8
spline
control point 14-2, 14-3
creating text files D-1
import points 43-7
Spline tools 14-1
Add Control Point 14-7
Bezier 14-4
Elevate Curve 14-10
Fair Spline 14-11
Helix Curve 14-6
influence 14-4
Modify Slope 14-8
nurbs 14-1
Remove Control Point 14-7
Sketch Spline 14-5
Through-Points B-Spline 14-2
Vector 14-3
Split Solid tool 26-5
Spot Light tool 38-3
cone angle 38-5
falloff angle 38-5
falloff rate 38-5

Stacked fraction dimension standard 32-

23, 32-24
static render 35-3
Status Line 2-2, 2-12, 6-2
copying/pasting entries 2-13, 6-3
expression parsing 2-13
units 6-3
world coordinate system 2-13
stencil (decal) 39-11
Stitched Solid tool 26-5
gap size 26-5
options 26-5
simplify surfaces 26-5
tolerant edges 26-6
STL export 43-16
stretch (deform face) 27-14
stroke construction lines 3-8
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stroke zoom 35-10
style
dimension 32-19
pen 10-1
text 31-4
submenu 1-1, 2-17
subtract
solid 26-2
surface 20-9
suppress feature 5-32
surface
associativity 16-4
cutting/pasting 16-4
Editing tools 20-1
evaluation 29-9
exporting 16-4
Mesh tools 30-1
modeling 16-1
resolution 16-3
tools 16-2
surface analysis
advanced rendering 29-22
curvature plot 29-13
draft angle 29-19, 29-24
Gaussian 29-15
histogram 29-14
normals plot 29-20
Verify menu 29-10
zebra plot 29-21
Surface Creation tools
Cover Surface 18-9
Draft Surface 19-4
Fillet Surface 19-5
Infinite Plane 17-1
Lofted Surface 19-2
Offset Surface 19-1
Sweep Surface 18-12
Tube Surface 18-15
surface deviation (mesh) 5-16, 5-18
Surface Editing tools
Boolean Surface 20-8
Connect Surface 20-10
Curve/Surface Intersection 20-7
Curve/Surface Projection 20-4
Plane/Surface Intersection 20-1
Split Surface 20-10
surface evaluation 29-9
Surface/Surface Intersection 20-7
untrim 16-5
Surface From Curves Tools 18-1
Net Surface Tool 18-1
Surface Tools 17-10, 18-1
Surface from Curves Tools
Net Surface 18-1
Surface/Surface Intersection tool 20-7
Sweep Surface tool
Along 1 Rail 18-13
Along 2 Rails 18-14

Sweep Surface tool Along 2 Points 18-12
Swept Solid tool 24-9
symbol 34-1
1 Point tool 34-4
2 Point tool 34-4
creating 34-3
edit 34-3, 34-7
files 34-7
importing 34-7
manager 34-2
palette 34-1
transforming 34-6

T

tangent 3-3
Tangent Surface tool
bulge factor 19-3
tangent-point
arc 11-3
circle 11-6
taper
parting line solid 27-10
text
case 31-5
convert to curves 5-14
default settings 49-21
dimension font 32-18
dimension size 32-18
dimension style 32-19
dimension text 32-17
drawing view 44-5
editing 31-5
font 31-3
menu 2-16
move 31-5
screen horizontal 31-5
size 31-4
style 31-4
Text tools 31-1
Along a curve 31-2
At an angle 31-2
box 31-3
Horizontal 31-1
texture (shader) 39-21
texture projection shader 39-23
texture space shader 39-23
textures 5-23, 39-18
Thicken Solid tool 26-6
Through-Points B-Spline tool 14-2
tile
page 46-6
tilt (movie) 41-8
tips
exporting 43-19
import 43-8
tool 2-2
title bar 2-2
toggling commands 2-19
tolerances (dimension) 32-16
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tool tip 2-2
short cut 49-21
tools
Arc 11-1
Circle 11-1
Conic 12-1
Ellipse 12-1
Line 11-1
Mesh 30-1
Polygon 13-1
Rectangle 13-2
Selection 4-4
solid modeling 22-2
Solid Utility 22-3
surface modeling 16-2
wireframe 7-2
top view 35-11
Torus Primitive tools 23-10
1 Point 23-10
2 Point 23-11
Diagonals 23-11
Trackball 6-6
Axis Locking 6-6
rotation options 6-7, 6-8
save view 35-14
Sphere 6-7
Step 6-7
view menu 6-9
Transformation tools 8-1
Align 8-21
Copy Along Path 8-9
Linear Duplicate 8-10
Mirror 8-7
Move 8-2
Polar Duplicate 8-13
Rotate 8-3
transparency
Edit Objects 5-23, 39-17
selection 4-4
shader 39-23
shadows 40-8
wrapped 39-23
Transparent Shadows E-12
Triad 2-2, 2-14
show/hide 6-10
trim operations
surface/curve 20-11
surface/solid 20-11
surface/surface 20-11
Trim Solid Tool 26-3
Trim tools 15-4
Corner 15-7
Divide 15-6
Divide at Location 15-7
Relimit 15-5
Segment 15-7
Simple Trim 15-4
Surface 20-10

untrim surface 16-5
trimetric view 35-12
Tube Surface tool 18-15
turbulent (shader) 39-21
twist angle (swept solid) 24-9
two edge vertex blend 25-9
two lengths constant chamfer 25-19
)
u/v lines 5-5, 49-5
undo 5-3
unfold view 44-20, 44-23
ungroup 5-8
uninstalling 42-6
units
mixed 32-4
pen weight 10-4
precision 2-13
preferences 49-19
setting 32-4
Status Line 6-3
unlock
layers 36-6
objects 5-8
unsuppress feature 5-30, 5-32
untrim surface 16-5
Use View command (plane) 37-5
user interface 49-11
user-defined
coordinate system 6-5
standard 32-25
work plane 37-3
user-defined views 35-12
Utility tools (solid) 22-3
uv shader 39-23
\'

variable blend

by position 25-12

fixed width 25-14

hold line 25-15

law curve 25-13

linear 25-12
Variable Blend tool 25-12
variable chamfer

by position 25-24

fixed width 25-24

four lengths 25-22

lengths 25-22

lengths angles 25-23
Variable Chamfer Edge tool 25-21
variable lengths chamfer 25-22
Variables and Equations 48-1

Adding Equations 48-3

Highlighting Dimensions in the Sketch

48-2
Using Equations 48-1
Vector Spline tool 14-3
Vellum 3D
import 43-2
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Vellum Draft export 43-10
Vellum Solids
export 43-10
import 43-2
Verify commands
Angle 3 Pts 29-1
Area 29-2
Check Object 29-7
Distance Pt-Pt 29-2
Interference 29-4
Length 29-2
Minimum Distance 29-2
Object Counts 29-7
Properties 29-3
Volume 29-3
X,Y,Z 29-1
Verify menu 2-16, 29-1
vertex blend 25-7
vertex chamfer 25-20
Vertical Dimension tools 32-7
Base Line 32-7
Chain 32-7
Vertical 32-16
Vertical Section View tool 44-15
view
azimuth 35-13
delete 35-15
drawing 44-5
dynamic rotate 35-16
elevation 35-13
menu 2-16
Modify command 35-14
New View command 35-12
pan 35-11
planes 35-19
pre-defined 35-11
preferences 49-12
redraw screen 35-17
rotate 35-13, 35-16
rotation short cut 6-10
show/hide 35-17
Trackball 35-14
Trackball rotation 6-7, 6-8
unfold 44-20, 44-23
user-defined 35-12
view the plane 35-17
work plane 37-8
zoom 35-10, 35-19
View Angles E-6
Views pop-up menu 6-10
Volume command 29-3
VR Object movie 41-7
VR Panoramic movie 41-9
VRML export 43-17
w
Walk Through animation 41-4
weight
dimension 32-20

pen 10-4
Window menu 2-16
Windows

print setup 46-12

uninstalling 42-6
wire weight 49-16

selection 4-3
wireframe

Drafting Assistant 7-3

modeling 7-1

resolution 7-3

tools 7-2
witness lines 32-22
work layer 36-2, 36-7

indicator 2-2, 2-15, 36-5, 36-7

work plane 37-2
3 Pts 37-6
define 37-3
delete 37-4
dimensions 32-2
dimming 37-7
global 6-6
new 37-3
offset 37-8
origin 37-7
pick objects 37-6
properties 37-4
save current 37-4
setting 37-5
show 37-2, 37-4
show/hide 6-11
shapping 37-6
use view 37-5
user-defined 37-3
view the plane 37-8
views 37-8
world coordinate system 37-8
world coordinate system
Status Line 2-13
work plane 37-8
wrap (decal)
auto 39-10
cylindrical 39-8
planar 39-8
spherical 39-8
wrapped
displacement 39-22
image 39-21, 39-22, 39-23
reflectance 39-23
texture 39-21
transparency 39-23
X
X,Y,Z command 29-1
Z
zebra plot 29-21
zoom
all 35-8
commands 35-8
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dynamic 35-9
home 35-8
in 35-8

out 35-9
out 35-8
previous 35-8
ratio 35-9
stroke 35-10
tools 35-9
views 35-10, 35-19
window 35-8
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