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Ashlar-Vellum Modeling Products

Ashlar extends the Vellum family of products with the introduction of Argon, Xenon
and Cobalt. The three products were created specifically for designers who need to
generate or manipulate precise 3D models. Argon provides the base foundation of
the modelers whereas Xenon and Cobalt add functionality that greatly enhances
productivity for certain design processes. The differences in Argon, Xenon, and
Cobalt were developed to provide value and choice for consumer and product
designers who frequently have diverse design tool requirements due to their unique
environments.

Argon

Argon provides the core foundation for all modeling products. Based upon the
ACIS geometry engine, Argon integrates precise curve, surface, and solid modeling
design methods through the easy to use Vellum interface. Designers can use curves
to create surfaces/solids, surfaces to create solids, and then choose from one of the
many feature operations such as shelling and blending to further refine their design.

Not only does Argon provide a wide variety of modeling tools, but Argon provides
means to precisely share data with other CAD/CAM/CAE packages through DXF/
DWG STEP, IGES, PRO/E, Parasolids (UG, SolidEdge, SolidWorks), and ACIS
(AutoCAD, Inventor, Mechanical DeskTop) translators.

Xenon

Xenon adds additional functionality to the Argon core package by enabling associa-
tivity between the design data. Associativity is a transparent relationship created
between the original geometry and the resulting shape. These relationships are




Ashlar-Vellum Modeling Products

stored in a history tree such that any modifications to the original shape can be
replayed to update the design. You can view the history tree for curves, surfaces
and solids using Design Explorer. Associativity is a critical component for rapidly
exploring design concepts and iterations through modifications.

The following scenario is an example of how associativity can enhance a designer's
productivity.

Designer creates a collection of curves defining an organic shape in space.
Surfaces are added to the curves.

Surfaces are trimmed to other surfaces or relimited as needed.

Surfaces are stitched into a watertight body represented as a solid.

Body is shelled and faces drafted for manufacturing demands.

Body edges are smoothed with any of the seventeen blend or chamfer tools.

A 2D drawing is generated consisting of side, front, top and isometric views.

Design requires modifications on the original curves.

R S A

Curves are modified and steps 2 -7 automatically update through associativity.

Cobalt v5

Cobalt is the next generation of Ashlar's Vellum Solids modeling program. Cobalt
adds more drawing composition, assembly modeling, bill of materials, and GD&T
tools relative to Xenon. Cobalt is the package of choice for creating industry stan-
dard drawings.

Another major feature of Cobalt is that it provides an equation-driven parametric
constraint management system. Using constraints, the designer can over, under or
fully constrain profiles to move in relations relative to other curves and/or dimen-
sion values. One of the more exciting features using the constraint system is to ani-
mate dimension values by providing minimum/maximum ranges and the number of
steps to evaluate. Below is a collection of dimension and geometry constraints sup-
ported by Cobalt v5.

e Horizontal, vertical to reference system
e Coincident, colinear, parallel, concentric
e Tangent, symmetric, perpendicular, offset, equal lengths

e Horizontal, vertical, parallel, radial, and diameter distance constraints
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Installing Ashlar-Vellum 3D Modeling Products

Documentation

Most of the graphics in this manual apply to both Macintosh and Windows operat-
ing systems. For those instances requiring a platform specific reference, a Windows
graphic is used.

Installing Ashlar-Vellum 3D Modeling Products

You can find instructions for quick and easy installation on the CD-ROM that is
included with your product or, if you downloaded an Ashlar-Vellum Modeling prod-
uct from our web site, running the installer will place an informational Read Me on
your hard drive.

Serial Number/Registration Code

Your serial number and registration code are required to operate the software; the
serial number and registration code are located inside the CD package. If the regis-
tration code is not there please call 800-966-2349 to request it. If you purchased
through our website they were sent to you via email.

Enter your name and company name to personalize your copy of the software. If
you choose not to register your copy, your Ashlar-Vellum Modeling product will run
in demonstration mode for fourteen (14) days. For information regarding the pur-
chase of Ashlar-Vellum products in the US call 1.800.877.2745.

It is important to register your Ashlar-Vellum Modeling product so we can provide
you with the best possible service. Registered users of our software are eligible for
free technical support (for thirty [30] days after receipt of Registration code), infor-
mation regarding new versions and products, discounts and special offers on new
products.

System Requirements

Windows

Minimum Requirements
e Windows 98

e Pentium II

e Video Card
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256 MB RAM
150 MB Free hard drive space
CD-ROM

Macintosh

0S 8.6

G3 Native

Video Card w/ OpenGl

256 MB RAM

512 MB Allocated virtual memory
150 MB Free hard drive space

CD-ROM

Recommended Requirements

Windows

Windows NT/2000

Pentium 4 or AMD Athlon

32 MB Accelerated Video Card w/ OpenGL
512 MB RAM

250 MB Free hard drive space

CD-ROM

Macintosh

0§ 9.1

G4

32 MB Accelerated Video Card w/ Open GL
512 MB RAM

1 GB Allocated virtual memory

250 MB Free hard drive space



System Requirements

e CD-ROM

Tutorial Introduction

This tutorial is a learning, productivity and reference tool that will introduce you to
some of the most commonly used features and functions in the Ashlar-Vellum mod-
eling products: Cobalt, Xenon and Argon. You’ll also be introduced to our world
renowned Drafting Assistant that anticipates your next design action, making
Ashlar-Vellum software work the way you think. You’ll discover how easily you can
go from 2D design to 3D with the Drafting Assistant and create your own designs.

The exercises are organized into chapters beginning with an introduction of Ashlar-
Vellum’s integrated design environment and continuing with the creation and modi-
fication of an inline skate chassis.

The majority of the exercises in this tutorial apply to all three products. However,

both Xenon and Cobalt feature intelligent history-based associativity that speeds the
design revision process and aids in design management. The design modification

exercise featuring the Design Explorer applies only to Cobalt and Xenon. Although
Cobalt includes additional features not available in Xenon or Argon, the exercises in
this tutorial do not address these features.

By the end of this tutorial, we hope you will have obtained enough familiarity with
the model creation tools to create your own parts and explore features and tools
not covered in these exercises.

Menus and Submenus

Choosing Commands

As you proceed through the exercises, you will be directed to choose commands
contained in submenus of other menus, like the pull down menu. For example, you
might be asked to set a color by going to the Color submenu of the Pen menu. That
will be shown as Pen>Color.

Margin Notes

Margin notes provide alternative ways of doing a procedure or may refer to another
section or chapter for related information. There are three types of margin notes:
Tip, Tech Note and Referral. These notes are given special treatment so that you
can instantly recognize their significance and locate them for future reference.




Tutorial Introduction

Tip
A tip provides instructions for getting the most out of Ashlar’s 3D modeling prod-

ucts. Tips may show you how to speed up an operation or perform some timesav-
ing drawing technique.

Tech Note

A technical note provides additional technical information that may help you when
using a tool or an alternative way of doing a procedure in an exercise.

Referral

A referral directs you to related information contained elsewhere in the manual for
the particular topic being addressed.

Style Conventions

This manual uses various style conventions which highlight certain terms or
phrases. The list below includes an explanation and an example in parentheses.
The conventions are as follows:

Bold Tool palette names (Light palette); tool names
(Single Line tool); Keyboard-entered text; Defini-
tion terms (as shown in these style conventions)

Ttalic Terms used for the first time in a chapter; Drafting
Assistant notations (midpoint); tool and dialog box
options (Angle data field); section references (User
Guide); Message Line directions (Single Line: Pick
the beginning point.); margin note headings (7ip);
menu commands (Zoom Previous); filenames
(prefs.ini); stand alone extensions (.dwg); directory
names; drawing names

Bold and Italic Command series (Layout>Preferences>Snap)

ALL CAPITALS Key names on the keyboard (ENTER, RETURN)

Title Capitalization Dialog box names (Edit Objects); menu names
(Pen menu); special Vellum phrases (the Drafting
Assistant)

all lower case File names (prefs.ini); stand-alone file extensions
(.dwg)
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Basic Terminology

Step Conventions

The numbered tasks in the exercises describe the activity you are to perform, and

the bulleted steps beneath the numbers tell you how to accomplish the task. If you
already know how to accomplish the task, you should do it without following the

bulleted directions, then proceed to the next numbered task.

Exploring

Some users like to go off on their own to explore while going through the exercises
of a tutorial. This is an excellent way to learn more about Ashlar’s 3D modeling
products. If you are adventuresome, open a new document for your explorations
and then switch back to the tutorial document when you want to continue with the
exercises.

Occasionally, the tutorial may verify a position or entry that seems obvious to you.
If the condition is vital to the next step and you might have inadvertently deviated
from the tutorial path, verification (for example, “the x,y location is 0,0”) has been
added to ensure that you get the correct result from the exercise.

There’s More than One Way

Ashlar-Vellum Modeling products often provide more than one way to perform a
task. This tutorial describes only one method at a time and may show you a differ-
ent way to do the same task later. When you start to develop a preference, feel free
to substitute your own method for whatever is suggested here, provided you're cer-
tain that your method produces the same outcome as the tutorial.

Basic Terminology
This manual uses the following terms for mouse activities:

Pointer An arrow or any other graphic symbol that allows
selection or creation of an object. Move the pointer
to point to a command or an object on the screen.
Depending on its location, the pointer is an arrow
or may look like the current tool.

Arrow Pointer Selection Arrow  Center-Point Circle

To move the pointer, move the mouse on the
mouse pad.




Tutorial Introduction

Point

Press
Click
Double-click

Drag

Move the mouse until the pointer is over the item
you want.

Press and hold down the mouse button.
Quickly press and release the mouse button once.

Click the mouse button twice, quickly in succes-
sion.

Press and hold down the mouse button, move the
mouse, then release the mouse button.




3D Modeling Environment

Ashlar-Vellum’s 3D design environment was developed to allow you to focus on the
part you are designing rather than on the software. In this chapter you’ll do the fol-
lowing:

Familiarize yourself the user interface
Explore the Drafting Assistant

Save preferences

Select objects

Be introduced to drawing techniques

Exercise I:Ashlar-Vellum’s User Interface

This exercise introduces you to the user interface.

1.

Launch one of our 3D modeling products (Cobalt, Xenon or Argon).

Our Modeling product opens, displaying an untitled document with an empty
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3D Modeling Environment

drawing area.

File Edit Layout View Planes Pen Text Dimension Verfy Mindow PhotoRender Animation Help _18] %]

Select Copy

 —aca— BN
+] (]

v

[EFAERPORRE )

4 J o

2960 12000 | ] Layer! .lbl m= 0339 Y= 89310" Z= 00

2. Take a look at the menu bar. There are twelve menus.

File Contains commands that affect entire documents
(files), including opening and closing files, setting
preferences and defining your Print Setup (Win-
dows) or Page Setup (Macintosh).

Edit Contains commands to select and manipulate
objects. These include such things as copying and
pasting as well as changing an object’s direction,
resolution, layer and type.

Layout Contains commands and settings that specify the
drawing area and provide program features and
functionality such as the Grid, Layer Manager,
Group and Align.

View Contains commands for displaying your document
and includes choosing and setting views and zoom
options.
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Exercise |: Ashlar-Vellum’s User Interface

Planes

Pen

Text

Dimension

Verify

Window

PhotoRender

Animation

Help

Contains commands for choosing and defining the
work plane.

Contains commands to specify pen characteristics
(color, weight, and pattern), polygon patterns,
polygon fill, crosshatching and arrows.

Contains commands to set the font, size, style and
case of your text (lower, upper and title capitals).

Contains commands that specify dimensions, their
format and tolerance.

Contains commands to obtain information about
your file and specific objects in your file. These
include properties of an object, direction, curva-
ture and object counts.

Contains commands for displaying tool palettes,
the Design Explorer, Trackball and Showing or
Hiding objects.

Contains commands for rendering your geometry
and setting options for rendering.

Contains commands for generating Quicktime mov-
ies.

Contains the commands to access the on-line help
file.




3D Modeling Environment

3. Take a look more closely at the main tool palette.
9 Fle Edt Layout view Pk

Select Copy

4. This tool palette contains drawing and editing tools used for constructing, edit-

ing and annotating geometry as you develop parts and assemblies. Most of
these tools in the palette have subpalettes containing tools with related func-
tions. The arrow in the lower right corner of the tool icon represents the pres-
ence of a subpalette.

Selection tool Select object(s) and points in the drawing area.
Line tools Create line segments, connected lines, line parallel

to existing lines and points. As you create a line,
the coordinate locations, line length and angle
from horizontal appear in the Status Line.

\\..“."'“.\H?H +I

Arc tools Create arcs with center, beginning and end points.

D] D]




Exercise |: Ashlar-Vellum’s User Interface

Circle tools

Ellipse/Conic tools

Create circles with a center point and diameter.

(=

o]

Create ellipses with a center, major axis point and
minor axis point or conic curves defined by a start
point, end point, shoulder and slope control
points.

=1

SRR

Polygon tools

Spline tools

BYC:

Create rectangles, inscribed polygons, circum-
scribed polygons, arbitrary polygons and polygons

from curves.
Sl

Create smooth, free-form curves passing through
specified points - NURBS (Non-Uniform Rational
B-Splines). NURB splines don’t develop kinks as a
spline is altered and you can make changes to a
specific area without affecting the remainder of the
spline. This palette also includes the Helix Curve

J

i

tool.

No @] &

Text tools

Create text for annotating designs in the drawing
area. You can set the text characteristics, such as

font, text size and case. The Text tools in our 3D
modeling products do not use text boxes but text
objects that can be moved independently.

A B ‘f‘?l
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3D Modeling Environment

Dimension tools The Dimension tool palette has been added to the

main tool palette for easy access.
LM 3| A H @I A ] O

Fillet/Chamfer tools Construct fillets and chamfers from corners formed
by nonparallel lines or curves. Our 3D modeling
products automatically trim fillets and chamfers by
default but you can override this to prevent trim-

ming.
alalalA
Trim tools Lengthen or shorten lines and curves. Generally,

you select the limiting object(s) before you select a
specific trim tool.

5 . . ¥ 7 |
AR
Curve Extras tools Contains tools for offsetting, extruding, revolving,

exploding (creating) curves from edges and pro-
jecting curves.

M HENM el

Transformation tools Contains tools and commands for transforming
geometry with respect to scale, location and the
like. These Transformation tools include: Move,
Rotate, Expand/Shrink and Mirror.

Select the Opposite-Point Circle tool, the first tool in the Circle tools subpal-
ette.

When you select a tool and move the pointer
into the drawing area, the pointer becomes a
smart pointer representing the tool and display-
ing indicators for multi-step procedures.
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Exercise |: Ashlar-Vellum’s User Interface

@ On one side of the smart pointer is a dot, the hot spot, showing the point
you should specify. This dot indicates that the first click of the mouse
places a point on one edge of a circle being created. The dot changes
position on the pointer during each step of construction.

6. Take a look at the Message Line at the top of your drawing area.

The Message Line provides instructions for using the current tool. Since the
Opposite-Point Circle tool is selected, the Message Line reads, Opposite-Point
Circle: Pick first point on circle [Ctrl = Copy Previous (Windows) or Option =
Copy Previous (Macintosh)/.

Notice that the Message Line tells you not only the step for using the tool but
notifies you of an additional option. These options are available for a number
of tools in our 3D modeling products.

7. Click the first point of the circle. The hot spot on the smart pointer moves to the
other side of the circle pointer icon.

©

The Message Line now reads, Opposite-Point Circle: Pick opposite point on circle

8. Move the smart pointer. As you do so, a rubberband image appears. (The
smaller circle, in the graphic here, is the smart pointer for the Opposite-Point
Circle tool.)

9. Click to indicate the second point of the circle.

The circle appears and the hot spot on the smart pointer returns to its original
position for creating another circle.

10. Take a look at the Status Line at the bottom of the drawing area.
BED ] 0] 0 a0 Jaf0 ] ef0 ]

When you select a tool, the Status Line contains data fields that provide infor-
mation about the geometry being created, such as measurements, angles, coor-
dinates and the like.

You can use the Status Line in three ways: to create an object with keyboard
entries, to edit an object that was just created and is still selected, and to create
additional wireframe objects using the current tool.




3D Modeling Environment

Tech Note:

You can set the angle incre-
ment for the Step Trackball
using the View Rotation
Options dialog box. See
Chapter 7 of the User Guide
section for information.

11. Notice that the X data field is highlighted. Whenever you construct an object,
the data field that you are most likely to change is active.

12. Choose Window>Trackball.
The Trackball displays.

m TrackBall

v &)

TI:IEI ¥

The trackball lets you rotate the view orientation of your geometry in the draw-

ing area. This Sphere Trackball allows you to drag your view to the desired
rotation.

13. Click the arrow button on the right side of the Trackball title bar.

The Trackball changes to the Step Trackball.
L TrackBall

This trackball gives you the ability to rotate your views in regular angle incre-
ments or in a continuous movement. By clicking an arrow, your drawing rotates
5° in the direction selected.

14. Click the arrow button on the Trackball title bar again to return to the Sphere
Trackball.
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Exercise 2: Exploring the Drafting Assistant™

Exercise 2: Exploring the Drafting Assistant™

The Drafting Assistant™ is the feature that separates our 3D modeling products
from other design and drafting software. The Drafting Assistant™ thinks like a
designer. It automatically knows where you typically want construction lines and
displays them temporarily when you need them.

The Drafting Assistant™ also makes it easy to select existing points for construction
by displaying information about the pointer’s location in the drawing area. If a
Drafting Assistant™ notation displays when you click, the construction snaps onto
the geometry being created.

When the pointer is in the drawing area, the Drafting Assistant™ locks onto specific
points on existing objects as you move the pointer near them.

1. Create a circle using the Opposite-Point Circle tool. The circle size does not
matter.

2. Select the Single Line tool, the second tool from the top in the main tool pal-
ette.
|

-

h
“
ki‘::l

The pointer becomes a crosshair.

3. Move the pointer across around the edge of the circle. Click the first point when
an on notation appears and the first point of the line is on the circle.

on
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3D Modeling Environment

4. Move along the circle in a 45° angle and notice that a Drafting Assistant™ con-
struction line appears.

The Drafting Assistant™ also tells you when the snap point has locked onto the
following points of an object.

ter
center

The center of an arc or circle. Move the pointer
across the arc or circle to display on for the arc
or circle, then move the pointer near the center to
display the center point notation.

. endpoint
endpoint pncp
The endpoint of lines, arcs, circles, ellipses
and splines.
. . idpoint
midpoint Anidpoin

The midpoint of lines, arcs, circles, ellipses
and splines.

Jntersection
intersection

The intersection of two curves (permanent and the
Drafting Assistant’s dynamic construction lines).

@ Jquadrant
quadrant
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Exercise 2: Exploring the Drafting Assistant™

Quadrant points on an arc or circle displayed at
3 o'clock, 6 o’clock, 9 o’'clock and 12 o’clock.

Oyertex
vertex

The vertices of an ellipse, spline, or dimension
point.

tangent

Tangent
Tangent points of an arc or circle. If you click a
point on an arc or circle and drag the pointer away
at about a 45° angle, the Drafting Assistant locks
onto a tangent.
perpendicular
Perpendicular

Perpendicular points off any curve. If you click a
point on a curve and drag away at a 90° angle the
Drafting Assistant locks onto a perpendicular.

The Drafting Assistant™ also displays the three types of dynamic construction
lines you’ll most likely use during geometry construction. These appear tempo-
rarily to help you align geometry along the X-axis, Y-axis and 45° angle (if in
the Top plane).

5. Click to place the final point.

Once you've set a point, the Drafting Assistant™ construction line disappears.
Your drawing is not cluttered with unnecessary, extraneous lines.

6. Double-click on the Selection tool, the first tool in the main tool palette, to
select all geometry.

N

7. Press BACKSPACE (Windows) or DELETE (Macintosh) to delete all geometry
from the drawing.




3D Modeling Environment

10.

11.

12.
13.

Select the Single Line tool again.
Click somewhere in your drawing to set the first point.

As you move the pointer, a dynamic construction line extends automatically
from the last point you created.

align = on
4

Move the pointer along the temporary horizontal construction line and click to
place the second point of the line. The exact distance does not matter for this

segment length or any of the segments created in the rest of this exercise. Just
approximate the line length using the graphics as a reference.

You've completed the first line segment.
Move the pointer over the left endpoint of the line segment.

When you perform this kind of action over one or more points, you activate
them. The Drafting Assistant™ automatically displays construction lines relative
to them.

Click on the endpoint to place the first point of another segment.

Move the pointer vertically up from that point.

on

align y




Exercise 2: Exploring the Drafting Assistant™

14. Click to place the endpoint of this new line segment.

15. Select the Connected Lines tool.

e Place the pointer over the Single Line tool and press the mouse button to
display the Line tools subpalette.

3
'\_'\_"v‘ux&\+

¢ Drag to the Connected Lines tool and release the mouse button. The Con-
nected Lines tool now displays selected in the palette.

This tool creates connected lines segments rather than single line segments cre-
ated with the Single Line tool.

16. Move the pointer to the right endpoint of the horizontal line to activate that
control point and then move the pointer in a 45° direction.
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3D Modeling Environment

A 45° dynamic construction line appears.

17. Click on a point along the 45° construction line to place the next point.
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Exercise 2: Exploring the Drafting Assistant™

18. Now move the pointer away from the point horizontally so that a construction
line appears aligned along the X-axis. Don’t worry if the pointer isn’t exactly on
the displayed construction line as long as the align x and on notations display.

align = on
&

19. Click the next point somewhere to the right of the last point.

Notice that the point is placed on the construction line even though the pointer
wasn’t exactly on that line when you clicked the mouse.
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3D Modeling Environment

20. Move the pointer vertically up from the point and a vertical dynamic construc-
tion line displays through that last point.

on

align y

21. Continue moving the pointer so that it is aligned with the top endpoint of the
vertical line segment and the last point placed. Two construction lines will dis-
play, as shown here.

1
1

align x ‘intersect

align y
!
These construction lines are Drafting Assistant’s attempt to anticipate your next

action by displaying a possible location for the endpoint. The Drafting Assis-
tant™ displays intersect, align x and align y notations.
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Exercise 3: Saving Preferences

22. Double-click to place the last point along that construction line, as indicated in
the Message Line.

23. Save (or discard) this file if you wish.

e Choose File>Save.
e Type the desired file name.

e Click OK.

This exercise was a very simple example of the power of the Drafting Assistant™.
The Drafting Assistant™ will help you with more complex drawings, including 3D,
as you’ll discover in the next three chapters.

Exercise 3: Saving Preferences

Our 3D modeling products allow you to save preferences for a particular session
and in the style in which you work.

1. Choose File>New to display an untitled drawing.
2. Choose File>Preferences.

The Preferences dialog box contains a category list of preference groups, group




3D Modeling Environment

settings and dialog box buttons.

Preferences |

— Category — Settings
""""" — Background ak. |
play :
Drafting Assistant NEWI I:I Wwhite Eatiardl |
Filing
General — Fareground o
Girid pply |
Lacalization NEWI - Black
Sel_ect
Uitz — Preview
Rewvert Fage |
Foreground Color Revert Al
Factory |

The preference categories include Colors, Display, Drafting Assistant, Filing,
General, Grid, Select and Units.

Choose the Display category.

From the Object Type section choose Surface.

Preferences |

—Category———— — Settings
Calorg Object Type |EMERS Ok. I
; ’ — Dizplay
Dirafting Azsistant . |
Filri?wgmg Fasan Resolution | Medium j Cance!
General .
G lza Lines U IU Apply |
Localization
Sel_eu:t v IE|
Urits Silhouette I Smark j . =
evert Page |
Edge Color [User Defined |
New”:l Wbt Rewvert Al |

Factary

For surface and solid object types you have the ability to set, Resolution, Iso
Lines, Silhouette and Edge Color.

Resolution Controls how accurately an object’s curves appear.
You can set the curve resolution to Coarse,
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Exercise 3: Saving Preferences

Iso Lines

Silhouette

Edge Color

Medium, Fine, Very Fine and Super Fine. An object
with a Coarse resolution draws more quickly but
may be less appealing visually than an object with
a Super Fine resolution.

Iso (isopram) lines control the number of U and V
lines displayed for a surface or solid object. Iso
lines are constant parameter curves that lie on an
object. U and V are the letters used to define these
lines (and their coordinates) in parameter space
and are standard for the industry. A zero in both
fields turns off iso lines. U/V values may enhance
the visual appearance of a surface or solid at the
expense of drawing speed.

The graphic below shows a surface with both the
U and V iso lines set to five.

Controls the silhouette edge draw mode. A silhou-
ette is a set of edges that separates visible faces
from invisible faces of an object with respect to a
given viewing direction. For example, a sphere has
no real edges. The silhouette feature reads the
sphere and displays a circle.

There are three options, Off, On and Smart. Silhou-
ette edges are view dependent and can cause a
significant reduction in drawing speed. If the Smart
mode is selected, silhouettes will be dynamically
drawn based on performance considerations.

Controls the edge color of rendered objects sepa-
rate from the entity itself. The pull-down menu
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provides four options, Foreground, Background,
Entity and User-Defined. To specify a user-defined
color, click on New, choose a color in the palette
and click OK. The new color displays in the Edge
Color window with its color values.

5. Explore the various categories and settings available. See the User Guide section
for information on each of these settings.

When you change any of the preference settings, the changes apply only to new
objects.

Exercise 4: Selecting Objects

Once you create an object, you will undoubtedly want to make changes. In order to
do so, you first have to select the object. In our 3D modeling products, the step at
which you select the object depends on which operation you want to perform.
When you select an object it highlights until you select another object or deselect it
by clicking in the drawing area. You can select an object with the Selection tool or
by the hollow selection tool that appears temporarily when using one of the Edit-
ing tools. Selecting an object does not affect the properties of the object. You can
select both objects and points.

Selecting an Object

1. Select the Center-Point Circle tool.

2. Create a circle of any size in your drawing area.
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3. Select the Single Line tool.

-

k
e
@

4. Create a line of any length.

5. Choose the Selection tool, the first tool in the main tool palette.

6. Place the pointer over the circle and click.

The circle highlights red (the default selection color set in Preferences).

7. Click in the drawing area to deselect the circle.

Selecting and Modifying Object with an Editing Tool

When editing an object, you may be asked to select an object after selecting the

tool.
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1. Select the Divide at Location tool.

2. Move the pointer into the drawing area. The pointer has become a hollow

selection tool.

3. Select the line.
The line highlights and you can now perform the next step with the tool.

4. Click on the line at some location.
The line divides at that location even though you can’t see it.

5. To verify the division, choose the Selection tool.

o
.
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6. Click on the line at some location and you will see that only a portion of the
line highlights showing that the line has been divided.

Selecting an Object and Modifying it with a Command

You can also edit an object simply by changing one of its properties. Maybe you
want to apply a center pattern to a circle to indicate a bolt-hole. You'll need change
the pen pattern.

1. Using the Selection tool, select the circle.

2. Choose Pen>Pattern>Center.

Pen Text Dimension Werify Window PhotoRender !

Color r
W'eight 3

BORDER __

Arrowheads »
Arrow ab Skark
Arrow at End

Orrow Size, ..

FillPatkern r

FillZalar r

Cross Hatch. ..

Hatch CUTTING .
STITCH .
Mare. ..
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The circle pen pattern changes to a center pattern display.

Exercise 5: Drawing Technique Options

In our 3D modeling products, all objects are created by clicking. As you create
geometry a rubberband image of the geometry displays showing you how the
object will appear when you click the last point.

As mentioned previously, each dot on the icon represents a point you must place.
The smart pointer indicates the order for designating points.

1. Select the 2-Point Center Ellipse tool.

2. Move the pointer to the drawing area and click to set the center point of the
ellipse.

3. Move the pointer to the another location. (It doesn’t matter
where.) As you do a rubberband image of the line appears.

If you keep moving the pointer, the rubberband images
adjusts accordingly.

4. Click to set the corner point of the control rectangle of the ellipse, as indicated
in the Message Line.
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5. Notice that the X field in the Status Line at the bottom of the drawing area is
highlighted.

BEza: | oI | oo EEEEN G NEEED EES |

(2541 11730 | ] Layer! <APlx= mEe Y= 230" zZ= 00
This field represents the X location of the center point of the ellipse. Immedi-
ately after construction you can change the X location or any other value in the
Status Line. If the geometry is not satisfactory, press BACKSPACE (Windows) or
DELETE (Macintosh).

6. Use the TAB key to tab to the L1 data field.

7. Type 1.75.

8. Press TAB twice to highlight the L2 data field.

9. Type 1.0.

10. Press ENTER (Windows) or RETURN (Macintosh) and the ellipse updates.

Using the Status Line you can sketch out your drawing without having the exact val-

ues for geometry.

Congratulations! You have completed the introductory section of the our 3D model-
ing products tutorial. The next section will introduce you to wireframe modeling.
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Just as there are several ways of approaching a design problem, our 3D modeling
products have different ways of modeling objects based on the software features
you choose to use in the design environment.

In our 3D modeling products you can create wireframe, surface and solid models.
This section of the tutorial introduces you to wireframe modeling, the most basic
modeling type. A wireframe consists of geometry that makes up the edges of an
object. Wireframe relates to the concept of a wire that is bent to follow an object’s
edges. A wireframe model is the simplest mathematical representation of an object.
Wireframes in our 3D modeling products consists of points, lines, arcs, circles,
ellipses, conics, splines or a combination of these. These same wireframes are also
collectively referred to as curves. Although wireframes are limited in the amount of

model content they represent, they are powerful building blocks for creating more
complex surface and solid models.

A wireframe model can often be used in place of a physical prototype for running
simulations. These digital models also can be used for visual inspection, measuring
distances between points within the model and observing the visual and real inter-
section of lines.

In this chapter you'll learn how to:
e Set up your file
¢ Create wheel axles

e Create the chassis profile
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Now let’s move on to creating a wireframe profile of the in-line skate chassis, as
shown below.

Exercise I:Setting Up the File

In this exercise you’re going to set some preferences for the file as well as the view
scale to fit your geometry.

1. Choose File>New. An untitled file displays on your screen.

If Ashlar’s 3D modeling product is not already running, launch the program. An
untitled file automatically displays. You do not have to open a new file.

2. Choose File>Preferences to open the Preferences dialog box.
3. Select the Units category and set the units to millimeters.

Proferences

—Category————— — Settings
Colors k.

Dizplay Units Iin':hES j
Dirafting &ssigtant Cancel

Elllar:ﬁaral Dizplay Decimal Digits IE

Grid Apply
Lacalization [~ Display Decimal Angles

Select

Revert Page
Rewvert Al

Factary

FIER e lef

4. Click Apply to save the setting.
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5.

6
7.
8
9

Select the Display category.

Preferences

— Category

Colors

Drafting Azzsistant
Filing

General

Grd

Localization
Select

Unitz

— Settings

Object Type I Curve

=~

— Dizplay

R egolution I M ediun

[

ak.

Cancel

Apply

Rewvert Page
Revert Al

Factom

FIER el

You have three object types, Curve, Surface and Solid and five resolution settings,

Coarse, Medium, Fine, Very Fine and Super Fine. You can set the resolution for

each object type separately.

From the Object Type menu, choose Curve, if it is not already selected.
From the Resolution menu, choose Medium.

Set the resolution for the Surface and Solid object types to medium also.

Click Apply to save the setting

10. Click OK to close the dialog box.
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11. Choose Window>Trackball to display the Trackball, if it is not already dis-
played.

) o

e -
= Right Side

Front

v Top
Left Side
Back,
Biaktam
Isometric
Trimektric

Save Current Yiew

12. Click on the Trackball view menu.
13. Choose Front from the list.

The view changes to Front. Notice that the Triad in the upper left corner of your
drawing area shows the Front plane graphically.

14. From the main tool palette, select the Rectangle tool.
oy

S
L],

™ T

The Message Line includes an additional palette with four types of rectangle tools.
polygon by center and point on (Center/Corner Rectangle tool), polygon by
diagonals (Diagonal Rectangle tool), polygon by center/axis (Center/Axis
Rectangle tool) and polygon by major and minor axis (Major/Minor Axis Rect-
angle tool).

3-4



Exercise |I: Setting Up the File

15. Choose the Center/Corner Rectangle tool, the first tool in the subpalette.
' File Edit Lawout Yew Planes Pen Text Dimensic

| =1 [ | [} | 1 ” (5t Lz | | Rectangle: f

16. Move the rectangle pointer to the origin of your drawing located at the intersec-
tion of the X, Y and Z axes.

File Edit Layout “iew Flanes Pen Text Dimension “erify ‘Window PhotoRender Animation  Help - E‘|5|

[ =Haifw]|r—

Rectangle: Pick center paint of rectangle. [Chil = Capy previous]

[T -
[~) (]

v

XDk R Tk

B

% L] _'l_I
%[00 | oo | oo | g0 | HEo |

[277M 11760 | ] Layert NS Y= 0o z= 00

Notice that the Message Line provides you instructions for using the tool.
17. Click at the origin to place the center point of the rectangle.

18. Move the pointer away from the origin and a rubberband image of the rectangle
appears.
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19. Click anywhere to place the corner of the rectangle.

File Edit Layout Yiew Planes Pen Text Dimension Werify ‘Window PhotoRender Animation Help - E‘|5|
I D| E|D| Single Line | | Polugan: Pick polugon star.

: o
s %[00 | oo | Zpo | ggfrzses | w[7ese |

[AFDkEREe ek

[T
<@ &)

v

o

[250M 11590 | | Layert o|P] %= Ea5z" Y= -3349" Z= 00

20.
21.
22.
23.

24.

The W or width data field is highlighted in the Status Line below your drawing.
Type 400 in the data field.

Press TAB to activate the H or height data field.

Type 140 into that data field.

Press ENTER (Windows) or RETURN (Macintosh) and the rectangle resizes to
these new values.

Choose View>Zoom All.
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Your view rescales to fit the rectangle.

File Edit Layout Wiew Planes Pen Text Dimension Verify “Window PhotoRender Animation  Help

=18 x|

Select Copy

-
E =) (]

SRR |

% | o

[ 1156m [ Layen =

25. Delete the rectangle.

¢ Using the Selection tool, drag a selection fence around the rectangle (hold
down mouse and drag a selection fence rectangle around the two circles).

e Then press DELETE.

e Close the Trackball if it is taking up too much room in your drawing area.

You've now set up your file to begin creating the skate. The rectangle was tempo-
rarily created to set the viewing scale to your monitor’s screen size.

Exercise 2: Creating the Wheel Axles

In this exercise you'll create the wireframe wheel axles using the Center-Point Cir-
cle tool, construction lines and the Linear Duplicate tool. You'll start the design in
2D and move on to 3D in the next chapter. You will also assume that the wheels are
82 millimeters in diameter, standard for in-line skates.
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1. Create two concentric circles with diameters of 8 mm and 25 mm to the left of
the origin.

e From the main tool palette, select the Center-Point Circle tool.

e Move the pointer to the origin to wake up a temporary horizontal construc-
tion line.

File Edit Layout View Planes Pen Text Dimension Yerify ‘Window PhotoRender  Animation  Help _|51|

Copy Circle: Pick circle center.

T - |
=) O

.

[A(F Xl oe Bl |- |

i ] LILI
w00 | «[po | Zoo | geo |
[266M 1165M [#Lapert Jp] % 59259 Y= 00 R

e Now move the pointer to the left, along the construction line, as shown
above.

e Near the left of your drawing area, click the center point of the circle.
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e Move the pointer a small distance away from the first point and click the sec-
ond point. The exact distance does not matter.

As you move the pointer to place the second point, a rubberband image of
the circle appears.

e In the highlighted D (diameter) field of the Status Line, type 8 and press
ENTER (Windows) or RETURN (Macintosh).

Flle Edt Layout Wiew Planes Pen Text Dimension Werify ‘Window PhotoRender Animation Help - 55[

Copy Circle: Pick circle center.

ST -
=) o

r
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|21 1150M | [ Layert NPT V= 13787 zZ- 00

This circle represents the first axle hole.

e Move the pointer to the center of the hole (the center notation should appear)
and click to place the center point for the second circle.

e Move the pointer out some distance and click to place the second point.
Again, the exact distance does not matter.

e Type 25 in the highlighted D (diameter) field and press ENTER (Windows) or
RETURN (Macintosh).

Another circle is created with the same center point and represents the wheel
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material around the axle hole.

File Edit Layout Wiew Planes Pen Text Dimension Werify ‘Window PhotoRender Animation  Help - 5'|5|

Copy Circle: Pick circle center
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Select the two circles.

e Choose the Selection tool
e Drag a selection fence around the two circles.

The two circles are selected.

Create three copies of these two circles across your drawing area in the X direc-
tion with a step offset of 90 mm for the four circles.

¢ Select the Linear Duplicate tool from the Move tool palette.
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The Linear Duplicate dialog box appears.

Linear Duplicate

— Columnsz

Murmber per row |5
. * Tatal offszet
Offzet & I
o ™ Step offset
i IEI.D
i IEI.D
— Riows

Murnber of rows |3
o I— {* Total spacing
Spacing” |20 ™ Step spacing

ak. | Cancel |

e In the Number per row field of the Columns section, type 4.
e In the Offset X field, type 90.
e Select the Step offset option, if it is not already selected.

e In the Number of rows field of the Rows section, type 1.

Linear Duplicate

— Calurnng

Murnber per row |4
x " Total offzet
Offzet = IEIEI
¥ Step offzet
b IEI.EI

ZF IEI.EI
— Rows

Murnber of rows |1|
- ¥ Total spacing
Spacing |5E'-E“j " Step spacing

Ok I Cancel |
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e Click OK to close the dialog box and create the duplicates.

Three additional axles appear, lying along the same X axis as the original
axle.

© ©© o 6

4. Save the file as Inline Skate Profile.
e Choose File>Save (CTRL+S, Windows or #+S, Macintosh).
e In the dialog box, type Inline Skate Profile.
e Click Save.

Exercise 3: Creating the Chassis Profile

In this exercise, you'll create the chassis profile using construction lines, the Paral-
lel Line tool, 3-Pt Arc tool, the Mirror tool and the Single Line tool.

1. Create a horizontal stroke construction line through the origin.

¢ Hold down the SHIFT+CTRL keys (Windows) or the 3 key (Macintosh). The
pointer becomes the stroke pointer (38).

e Place the stroke pointer over the origin and drag to the left.

A horizontal construction is created which will serve as the base construction
for the inline skate chassis layout.

o) (e)———fe) (o)
=/ o/ =/ =/
2. Create a new horizontal construction line offset from the axle center, 15 mm

above the first construction line. This line will be the actual layout line used for
the remainder of these exercises.
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Exercise 3: Creating the Chassis Profile

e In the Line tool palette, select the Parallel Line tool.

e Place the pointer, shown at the right, over the construction line and 49
drag a new line up a short distance from the original line.

¢ In the Offset data field of the Status Line, type 15 and press ENTER (Win-
dows) or RETURN (Macintosh).

(o) a (o) (o)
iy \Z/ =/

©

L et

Create an arc, tangent to the left-most 25 mm circle, the upper construction line
and the right-most 25 mm circle. This creates the shape for the bottom of the

chassis.

e In the Arc tool palette, select the 3-Point Arc tool.

¢ Hold down the CTRL key (Windows) or the OPTION key (Macintosh).

e Click the left-most 25 mm circle, the upper construction line and the right-
most 25 mm circle.

By holding down the CTRL key (Windows) or OPTION key (Macintosh) you
create an arc tangent to the circles and construction line.
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4. Create a new horizontal construction line offset from the axle centers, 40 mm
above the first construction line. You'll use this line as a reference for setting

the height of the chassis.

e In the Line tool palette, select the Parallel Line tool.

L3
“xhr

9,

L
Notice that you did not have to open the subpalette to select the tool. When
you select a tool, it becomes the displayed tool in the palette.

e Place the pointer over the first construction line (through the center of the
axle holes) and drag a new line up a short distance from the original line.

¢ In the Offset data field of the Status Line, type 40 and press ENTER (Win-
dows) or RETURN (Macintosh).

5. Draw a tangent line from the outer edge of the left-most 25 mm circle to the
upper construction line at a 45° angle.

e Choose Layout>Construction to display the Construction Line dialog box.

Construction Line
Angle® Im

Offset* |0.0

* Location =% IDD—
o0

Apply I Cancel |

e Click on the Angle name to activate its data field.

e Type 45.
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¢ Click on the Offset name to activate its field.

e Move the pointer to the top quadrant of the left outer circle such that a quad-
rant notation appears.

Construction Ling
Angle® |45

Offzet* Im
Location #* IEIEI—

™ oo
Apply I Cancel |

Notice that the pointer has become a target cursor indicating that you can
click in the drawing area and have the values entered automatically.

¢ Drag the pointer from this quadrant point to the center point of the circle.
(12.50 should appear in the offset field).

e Click on the Location X name to activate its field.
e Click on the center of the circle.

e Click Apply in the dialog box and a construction line appears tangent to the
outer circle and that intersects the upper construction line.

Angle” |45—
[ffget® |‘|2.5IJ
Location 2% IW

T 0.0

Cancel |

e Click Cancel to close the Construction Line dialog box.
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¢ In the Line tool palette, select the Single Line tool.

e Move the pointer to the intersection of the outer circle and the 45° construc-

tion line such that an intersect notation appears.

e Click to place the beginning point on the circle.

e Move the pointer to the intersection of the 45° construction line and the

upper construction line such that an intersect notation appears.
'l
intersect

e Click to place the endpoint of the line at the noted intersection.

6. Using the arc’s middle quadrant point as a reference, mirror a copy of the tan-
gent line to the right side. This will create a new tangent line touching the right-
most circle.

¢ In the Transformation tool palette, select the Mirror tool.
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Make sure that the single line created in the previous step is still selected.

e Move the pointer over the center of the arc such that the quadrant notation
appears and click to set the beginning of the reference line.

e Hold down the CTRL key (Windows) or OPTION key (Macintosh).

e Move the pointer vertically down from the previous point, such that a perpen-
dicular notation appears.

e Click to set the end of the reference line. (If you have difficulty with this due
to axis interference, choose Layout>Hide Axis.)

A mirrored copy of the tangent line appears.

7. Draw a line between the top endpoints of the two tangent lines.

e In the Line tool palette, select the Single Line tool.

e Click the first point of the line at the top endpoint point of the left tangent
line.
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¢ Click the endpoint of the line at the top endpoint of the right tangent line.

e

8. Delete the construction lines. They are no longer needed.

e Choose Layout>Delete Constructions to delete the construction lines.

9. Save the file.
e Choose File>Save or CTRL+S (Windows) or #+S (Macintosh).

You've now created the basic chassis profile.

Exercise 4: Editing the Profile

In this exercise, you’ll edit the profile using the 2-Entity Fillet tool and the Simple
Trim tool.

1. Fillet the two inner-most 25 mm circles between the circle and the arc with 15
mm fillets without trimming the circles.

e In the Fillet/Chamfer tool palette, select the 2-Entity Fillet tool.

A

a
K.

e In the Radius data field of the Status Line, type 15.

e Hold down the CTRL key (Windows) or the OPTION key (Macintosh) to pre-
vent trimming of the line, as mentioned in the Message Line.
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e Click on the left side of the first of
the two inner-most circles (point 1 in
the graphic) to select the first fillet
entity.

e Click on the arc to the left of that 25
mm circle (point 2 in the graphic) and
the first fillet is created.

e Fillet the other side of the circle.

e Now fillet both sides of the other 25
mm circle.

2. Trim the arc between the fillets on the left innermost circle and between the fil-
lets on the right innermost circle.

e Choose the Selection tool.

e Select the four fillets you just created.

Q—1© - ©
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e Choose the Simple Trim tool from the Curve Extras tool palette.

I

e Click on the arc section between the fillets for the left innermost circle and
the arc section between the fillets for the right innermost circle.

The arcs are trimmed.

é/@i@

3. Now trim the portion of the inner circles between these same fillets.

@t@/@

4. Trim the remaining portion of the left and right outermost circles to complete
the wireframe.

e Choose the Selection tool.

e Hold down the SHIFT key and select the two tangent lines and the left-most
and right-most arc segments.

@ o o ©

e Choose the Simple Trim tool again.
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Exercise 4: Editing the Profile

e Trim the circle segments.

N\ 9

5. Click away from the geometry to deselect everything.

6. Save the file as, Inline Skate Profile.

e Choose File>Save.

Congratulations! You have now completed the wireframe profile for the inline skate
chassis. In the next chapter, you’ll turn this 2D geometry into a 3D part.
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A solid model is a 3D representation of an object with its inside and outside mate-
rial defined mathematically. Unlike wireframes and surfaces, which define lengths
and areas, solid models accurately provide physical information about objects. They
can also generate stereolithography models, useful rapid prototyping concepts, or
create forms for molds or castings.

In these exercises, you’ll continue designing the inline skate chassis using the 2D
profile created in the last chapter to produce the following solid model:

In this chapter you'll learn how to:

e Extrude a profile
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Set up a mounting platform on the chassis

Create a platform and a chassis cutout

Perform basic and advanced photorealistic rendering

Calculate the chassis’ physical properties

Exercise |: Extruding the Chassis Profile

In this exercise you will extrude the profile using the Extrude Solid tool.
1. Open the file, InLine Skate Profile, if it is not already open.
2. Save the file as InLine Skate Solid.

e Choose File>Save As.

e In the Save document as dialog box, type Inline Skate Solid.

e Click Save.

Choose Window>Trackball to display the Trackball.

Choose Window>Surfaces and Window>Solids if the Surfaces and Solids
tool palettes are not displayed under the main tool palette.
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Exercise |: Extruding the Chassis Profile

5. From the Trackball menu,
choose Trimetric.

6. From the Profiles tool palette,
choose the Extrude Solid tool.

The pointer becomes a
hollow selection arrow.

7. Drag a selection fence around the entire chassis profile to select it.

The hollow selection arrow becomes an bulls-eye pointer.

®

8. Click on a point on the profile.
You are specifying the beginning point of the extrusion.

9. Move the pointer along the Y axis, using the Drafting Assistant as a guide.

on__
align x _______ 4

Tl
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10. Click along the Y axis (it doesn’t matter where) to finish defining the extrusion
direction and length.

11. In the highlighted Distance data field of the Status Line, type 29.5 and press
ENTER (Windows) or RETURN (Macintosh).

12. Save the file.

Exercise 2: Setting Up the Mounting Platform

In this exercise you’ll set up the mounting platform for the skate using the Extrude
Solid tool, the Infinite Plane tool, the Split Solid tool, the Union Solid tool and
the Show/Hide command.
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Exercise 2: Setting Up the Mounting Platform

Extrude the top face of the chassis up 8 mm with a 10° draft.

e With the Extrude
Solid tool still
active, select the top
face of the chassis.

e Click a point on the
edge of a face.

e Move the pointer
along the Z axis and
click some distance
above the first
point.

The top face extrudes.

Type 8 in the high-
lighted Distance data
field of the Status Line
and 10 in the Draft
Angle field. (Use the
TAB key to move
between fields.)

Press ENTER (Win-
dows) or RETURN
(Macintosh) to update
the extrusion.
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You've created an 8
mm platform.

If you can’t see the
entire chassis, use the

scroll bar to adjust the
drawing area.

2. Trim the 8 mm extrusion

to share the same plane
as the sloped face on
the front and back of the chassis.

¢ In the Surfaces tool palette, choose the Infinite Plane tool.

f,

A=y
e In the Message Line, choose the 3 Pts In Plane option from the pull-down
menu.

‘ File Edit Lawout Wiew Planes Pen Text Dimensior
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Exercise 2: Setting Up the Mounting Platform

e Click three points on the sloped face to create
an infinite plane at the same angle as the face.

In the graphic here, the midpoint of the left
edge, bottom left and bottom right endpoints
were selected.

\ \endpoint
N A

o
The infinite plane is created at the angle of the
sloped face.
e Using the Trackball, rotate the chassis so that
the back sloped face is visible.

‘

Duriew v
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e Click three points on this face to create an infinite plane.

3. Split the 8 mm platform using the infinite plane on both sides of the chassis.

* In the Solids Utilities tool palette, choose the Split Solid tool.

-

e Select the infinite plane on this back face of the chassis.

The 8 mm platform is split by the plane.

e In the Trackball menu, change the view to Tri-
metric.

e Select the 8 mm platform again.
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Exercise 2: Setting Up the Mounting Platform

e Select the infinite plane on this side of the chas-
sis and the 8 mm platform is split by the plane.

4. Hide the two split portions of the platform and the

two infinite planes.

e Choose Window>Show-Hide.

] Show-Hide
Hide
Show
Show ALL
[rvert
Show Orly
Hide Parents
Show Parentsz

e Select Hide in the Show-Hide window.

e Select the small split portion of the

platform.

The split portion hides.

Pick Object

’ssm 1037
Sr
* Select the infinite plane to hide it. Ertrude_803

e Rotate the chassis to display the
back side and hide the split portion
of the platform and the infinite

plane.
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¢ In the Trackball menu, choose Trimetric.

Shovs Only
Hide Parents
Show Parents

e Close the Show-Hide dialog box by clicking on the close button in its title bar.

5. Union the 8 mm platform with the rest of the chassis.

e In the Solids Utilities palette, choose the Union Solid tool.

e Select the chassis.

e Select the 8 mm plat-
form.

The two objects union
into one solid.

6. Save the file.
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Exercise 3: Creating a Platform Cutout

Exercise 3: Creating a Platform Cutout

In this exercise, you'll create a cutout through the chassis using the Snap Options
command, the Parallel Line tool, the 3 Pt Conic tool, the Single Line tool, the
Sweep Surface tool, the Split Solid tool and the Show/Hide command.

1. Use the Trackball to display the Front view.

This automatically sets the plane to Front. If the chassis does not completely dis-
play on your screen, choose View>Zoom All.

2. Choose Window>Snaps.

The Snap Options dialog box displays. x
3. Select the Project to Work Plane option and a check I+ Enable
mark appears. v Endpoint
. . . . [+ Midpoint
By choosing this option you can create curves in one ¥ Intersect
2D plane while using the chassis as a reference. I+ Tan/Pemp
. v =2 Align
4. Close the dialog box. ¥ Curve On
Create a horizontal stroke construction line through v Edge On
the axle centers. I FaceOn
v :
e Hold down the SHIFT+CTRL keys (Windows) or the I ToGrid

3 key (Macintosh). The pointer becomes the Stroke
pointer (38).

e Place the Stroke pointer over an axle center and drag to the left.
e A horizontal construction is created.

6. Create a new horizontal construction line offset from the axle center, 35 mm up.

e In the Line tool palette, select the Parallel Line tool.

e Place the pointer over the construction line and drag a new line up a short
distance from the original line.




Solid Modeling

e Type 35 in the Offset data field of the Status Line and press ENTER (Win-
dows) or RETURN (Macintosh).

Create two vertical construction lines through the centers of the two inner
wheel axles.

¢ Hold down the SHIFT+CTRL keys (Windows) or the 3 key (Macintosh).

e Place the Stroke pointer over each axle center for each axle and drag up.

pd N,

pd

/ | ﬁ/\/\ \
N L/ L/ T~/

Using the Parallel Line tool, create two additional vertical construction lines.
Place one 25 mm to the right of the left vertical construction line. Place another
18 mm to the left of the right vertical construction line.

e Place the pointer over the left vertical construction line.
e Drag to the pointer to the right.

e In the Offset data field of the Status Line, type 25 mm and press ENTER (Win-
dows) or RETURN (Macintosh).

e Place the pointer over the right vertical construction line.

e Drag to the pointer to the left.
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Exercise 3: Creating a Platform Cutout

e In the Offset data field, type 18 mm and press ENTER (Windows) or RETURN
(Macintosh).

yd N

.

/ _— N _‘\ N \
NN T~/

= o/ \/

9. Create two conics using the constructions lines as a guide.

e In the Ellipse/Conic tool palette, choose the 3-Pt Conic tool.

e Click the points for the left conic in
the order (1, 2, 3) indicated in the
graphic.

L

e ..x....

..{ }........
A

N

The conic appears.

O
\\ \\

e Click the points for the right conic in
the order (1, 2, 3) indicated in the
graphic.
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A second conic appears.

10. Connect the bottom of the conics with a line.

¢ In the Line tool palette, select the Single Line tool.

h
-5

e Place the first point of the line at the lower point of the first conic.

¢ Place the end point of the line at the bottom of the lower point of the second
conic.

yd N y, N

r4 o ] g

/ — N _-\\ (}f_\ \C
Nt T~/

ot &/ N

11. Delete the construction lines.

e Choose Layout>Delete Constructions.

The constructions lines are deleted.

pi

12. Turn off the Snap option, Project to Work Plane.
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Exercise 3: Creating a Platform Cutout

¢ Choose Window>Snaps.

e In the Snap Options dialog box, turn off the Project to Work Plane option by
clicking in the check box.

e Close the Snap Options dialog box.

13. Now create a surface from the profile along the width of the platform.

e Change your view to Trimetric using the Trackball menu.

e In the Surface tool palette, choose the Sweep Surface tool.

18 el e e v

e Hold down the SHIFT key and select the two conics and the line you just cre-
ated.

The pointer becomes a bulls-eye.

e Click on the endpoint of the conic.

e Move the pointer along the Y axis
beyond the end of the chassis.

e Click to place the second point.
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The surface is generated.

14. Drag your surface along the Y axis so that surface completely covers the top of
the platform.

e Choose the Selection tool and

select the surface. & ¢ endpoint
e Place the pointer at an endpoint.

¢ Drag along the Y axis some dis-
tance with the help of the Drafting
Assistant’s dynamic construction
line.

15. Split the chassis with the surface.
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Exercise 4: Creating the Chassis Cutout

* In the Solids Utilities tool palette, choose the Split Solid tool.

e Select the chassis.
e Select the surface and the solid is split.

16. Show only the chassis.
e Choose Window>Show-Hide.

e Select the Show Only option.

L Shaw-Hide
Hide
Shiow
Shiow ALL

E—

Hide Parents
Show Parents

e Select the chassis.

The curves, surface and split
solid portion are hidden.
Only the chassis displays.

Close the Show-Hide win-
dow by clicking on the close
button in its title bar.

17. Save the file.

Exercise 4: Creating the Chassis Cutout

Now you’re going to create a cutout through the length of the chassis where the
wheels would be placed. You'll use the Rectangle tool, the Move tool, the Cutout
Feature tool and the Constant Blend tool.




Solid Modeling

Switch the view to Side using the Trackball menu. ]

In the empty space to the left of the chassis, draw a rectangle
24.5 mm wide by 70 mm high.

e From the main tool palette, select the Rectangle tool.  —

n I

L,
rJ

e Choose the Center/Corner Rectangle tool, the first tool in the subpalette.
. File Edit Layout Wiew Planes Pen Text Dimensi

= D|E|D|‘|Singleune .| | Rectange:

e Move the rectangle pointer to the left of the chassis and click to place the
center point of the rectangle.

e Move the pointer away from the center and click anywhere to place the cor-
ner of the rectangle.

* Type 24.5 in the highlighted W (width) data field of the Status Line.
e TAB once to activate the H or height data field.

e Type 70 into that data field

e Press ENTER (Windows) or RETURN (Macintosh).
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Exercise 4: Creating the Chassis Cutout

¢ The rectangle resizes to these new values.

File Edit Layout Wiew Planes Pen Text Dimension Werify ‘Window PhotoRender Animation Help - ﬂll

[& O 2 0| rgetre

Palpgon: Pick polpgon start.

Epiac iy

O]

-

Fiight Side x|

LalFx k2 Bl el - )

o

‘ L
s [0 T - | wiEE H[70
275k 1173 | ] Lapert M %= 00 Y= 23164 Z- -25736"

Move the rectangle using the midpoint of the top line and align it midpoint
with the top midpoint of the chassis.

e Select the rectangle with the Selection tool.

e Place the pointer at the midpoint of the top horizontal line such
that the midpoint notation appears.
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e Drag the rectangle from this midpoint and align it with the 4 Midpoint
midpoint of the top of the chassis. ’

You won’t know which midpoint of chassis the rectangle
snapped to but that does not matter as you'll soon see.

4.  With the rectangle still selected, use the Move tool to move it -

2.5 mm in the Z direction. T

e In the Transformation tool palette, choose the Move tool.
!

e Type -2.5 in the dZ data field of the Status Line and press ENTER (Windows)
or RETURN (Macintosh).

The rectangle moves down 2.5 mm. ’

Change the view to Trimetric using the Trackball menu.

N

6. Use the Move tool to move the rectangle along the X axis out-
side of the chassis.

e Click a point outside the chassis. It doesn’t matter where y
because you are using this point and the next as a reference
point for setting the move distance.
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Exercise 4: Creating the Chassis Cutout

e Using the Drafting Assistant, click the second point far enough along the X
axis such that the rectangle moves in front of the chassis.

The rectangle moves outside the chassis.

Check the Status Line to see that only the dX field contains a non-zero value.
If the dY and dZ data fields contain values other than 0, type 0 in them and
press ENTER (Windows) or RETURN (Macintosh).

If the rectangle is not completely within the drawing area, use the scroll bars
to correct it.

421
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7. In the Solids Features tool palette, choose the Cutout Feature tool.

8. Select the solid chassis.
9. Drag a selection fence around the rectangle to
select it.

10. Click on a top endpoint of the rectangle.

endpoint

11. Click along the X axis towards the chassis to spec-
ify the direction of the cutout.

4-22



Exercise 4: Creating the Chassis Cutout

12.

13.

14.

15.

A cutout appears through the chassis to the depth
shown in the Status Line.

In the highlighted Distance field of the Status Line,
type 500.

This is a value greater than the length of the chassis
(300 mm) so that the cutout goes completely
through the chassis. This value depends on how far
away from the chassis you moved the rectangle in
step 6. 500 should be long enough.

Make sure the Draft value is set to O.

Press ENTER (Windows) or RETURN (Macintosh).

The cutout tunnel extends through the chassis and subtracts the intersecting solid

material.

Hide the rectangular profile.
e Choose Window>Show-Hide.

e Select the Hide option.

e Drag a selection fence around the rectangle to hide it.

® Close the Show-Hide window.

Place 3 mm blends on each side of the inside of the tunnel at each mounting

plate.
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e In the Solid Features tool palette, choose the Blend tool.

L

e In the Message Line, make sure the first tool, Constant Blend, is selected.

R adial = ‘

@ P

e Type 3 in the R (radius) data field of the Status Line.

e Rotate the chassis using the Trackball to
better see the top right inside edge.

e Click on the right inside top edge of the
tunnel.




Exercise 4: Creating the Chassis Cutout

¢ Rotate the chassis so you can clearly see the
left inside edge.

e Click on the left inside top edge of the tun-
nel.

e Rotate the chassis so that the back mounting
plate and tunnel display.
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e Click on the inside edges of the tunnel to blend these edges rotating as

needed.

e Choose the Selection tool.

You are doing this so you do not inadvertently try to blend something else if
you click in the drawing area.

e Change the view to Trimetric using the Trackball.

16. Save the file.

Exercise 5: Basic Rendering

You're now going to render your chassis using Ashlar’s 3D modeling products
(Cobalt, Xenon or Argon) basic rendering capability.

1. Choose View>Shade Options.
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Exercise 5: Basic Rendering

The Shade Options dialog box appears.
Shade Options

Static Render  [{pieyaRri =t s k.
Donamic Render | Phong w/E d;j Canicel
Render Mow Phang w/E dgj

¥ Flip Normals [~ Anti-tlias
[~ Z-Buffer Curves [~ Clip &t Eve Point

2. Use the pull-down menu to set the Static Render, Dynamic Render and Render
Now options to Phong w/Edges.

Click OK to save the settings and close the dialog box.
Choose PhotoRender>Preview Render(shadows off).

The chassis renders.

5. Change the color of the chassis using the color palette.

® Select the chassis.
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e Choose Pen>Color and select the desired color.

You can also rotate the chassis to see it from different angles.

Exercise 6: Advanced Rendering

You can create more realistic visual affects by applying a material and displaying

your model using photorealistic rendering.
1. Choose Window>Render Library.
The Render Library dialog box displays on your screen.

Render Library

_AATA

fln =1

This library is divided into library types, including flooring, glass, masonry, metal
and the like.

;|| llljrl |IJr||j
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Exercise 6: Advanced Rendering

2. From left most pull-down menu, Library Types, select Materials.

Render Library |

A TR

|Eackgmunds J |[.-'-‘«II] ﬂ

Backoroundz
Decalz
Fu:uren:uunds

Render Library #

N b

il V|
IMateriaIs ﬂ I[.&II] ﬂ ﬂ_l ﬂ

[l
[Suyztem)
Floaring
Glass

Masunri

Misc b
M ature

Patterns

Flaztic W

4. Place the pointer over the third window. The title bar should display Render

Library -- Metal Aluminum (CBrushed).
[

Render Library -- Metal.Aluminium {CBrushed})

_I | Metal Alurninium [CBuzhed] ]

[Materisls =] E—— ] <] |
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5. Drag the pointer from the Render Library dialog box to the chassis. As you do
so the pointer becomes an application symbol shown here.

%‘n}

6. Release the mouse button when the chassis becomes selected and the material
is applied.

Render Library

EWHWWW

M aterials =

Now you want to render the chassis using photorealistic rendering.

7. Choose PhotoRender>Raytrace Render [shadows on, Anti-Alias].
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Exercise 6: Advanced Rendering

Ashlar’s 3D modeling product redraws your chassis with the new rendering.

8. Apply different materials and textures to your chassis simply by selecting the
material and dragging it to your chassis. Then view the effect by using one of
the advanced rendering commands, Preview Render [shadows off], Preview Ren-
der [shadows on], Raytrace Render [shadows off] and Raytrace Render [shadows
on, Anti-Alias].

The left graphic here shows the chassis rendered with a bubble wrap miscella-
neous material and the right graphic shows it rendered with a Knurl 2 tiled tex-
ture material.

9. Close the Render Library dialog box.
10. Save the file.
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You're done. You've modeled the basic inline skate chassis in Ashlar’s 3D modeling
products’ integrated design environment. But you’re not finished yet.

Exercise 7: Calculating the Chassis’ Physical Properties

You can calculate a model’s physical properties using Ashlar’s 3D modeling prod-
ucts, such as Mass Properties, area, interference between parts and other properties.

1. Select the chassis.

2. Choose Verify>Properties.

The Mass Properties dialog box appears displaying the Properties of the chassis.

Object |Fart_ 535 h
' =
bl aterial | r Defined haterial
Canicel |
Yolurne |3.398+UU5 3
i ; Density [ka/mm3] |0.000
Wieight ID.DDD Filograms
Cofs [512 [217 [i35 i
I millimeters ¥ I
I Iy Iz [lkg-rm?] |0.000 |0.000 |0.000
[~ Use grams
lyz Iz s [kg-mm2] |0.000 J0.000 |0.000
Fr. Mements (kg-mm2] |0.000 J0.000 J0.000 Create
. : [~ Point at C.G.
Pring. -Asis [1.00 000 J 0000 I ASCH File
Prine. -4 |0.000 [1.00 |0.000 [ Pr. Asis Lines
Prin. Z-Awis |0.000 Jo.o0o 100

Click OK to close the dialog box.
3. Choose Verify>Area.

The Verify Area dialog box appears displaying the area of the chassis.

Yerify Area

SURFACE_E40
10693.338  mmZ
106.934  cm2
0.011 m

ok

Click OK to close the dialog box. You can explore other physical properties as

you wish.
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Exercise 7: Calculating the Chassis’ Physical Properties

4. Save the file.

You've completed the inline skate chassis. In the next chapter you produce a 2D
drawing, add dimensions and create a section view.
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Detail Drawing

After you've created the model, you may want to create production drawings. You
probably will want to display your model at various angles, place dimensions and
even create a section cut of the model. In these exercises you’ll do just that for the
chassis to create the following detail drawing.

285000

O 1 =

Top Triretric

—— ]
&t 1 ot —M

Section A4

Front Right Side h L2 — T

In this chapter you'll learn how to:

e Create a detail drawing




Detail Drawing

e (Create a section view

e Place dimensions

Exercise I: Creating a 2D Detail Drawing

In this exercise you'll generate a 2D detail drawing using the Model to Sheet com-
mand.

1. Open the file, Inline Skate Solid, if it is not already open.
2. Select the inline chassis.

3. Choose Layout>Model to Sheet.

The Model to Sheet dialog box appears.
Model To Sheet

La_'.-'I:IL.ItS [ Landzcape 4 Yiews vs
Edge Display  [visible Only (Frecise] |
Scale [1.0

Cancel | Ok |

4. From the Layouts pull-down menu, select D Landscape 4Views.vs.

5-2



Exercise 2: Creating a Section View

5. The Edge Display option should be set to Visible Only (Precise).
6. In the Scale data field, accept the defaul of 1.
7. Click OK to close the dialog box and generate the drawing.
The detail drawing displays the chassis in Top, Front, Side and Trimetric views.
If you inadvertently selected the wrong layout, choose Edit>Undo.
8. Save the file as Inline Skate Production.
¢ Choose File>Save As.
e In the File name data field, type Inline Skate Production.
e Click Save.

Exercise 2: Creating a Section View

The following exercise can be done only in the Cobalt™ Designer Elements pro-
gram. Argon™ and Xenon™ skip ahead to exercise 3.

‘@

1. Select the Front view of the chassis. Cobalt Only

Now you’ll add a section view to your drawing using the Section tool.

e Move your pointer over the Front view of the chassis.

e Click on the chassis. The Front drawing view of the chassis activates.

L]
m o __._m__________.____nm
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Detail Drawing

3.
Cobalt Only 4.
5.
6.
7.

Choose Window>Sheet Tools.

[o]

“$
L
[P

The Sheet tool palette displays in the drawing area.

Choose the Section tool from the Sheet tool palette.

In the Message Line, make sure the Vertical Section tool is selected.

+_+ 2.4 | | Section View:

Yertical

Pick the view again.

e R ——

Click on the endpoint indicated
in the graphic here.

endpoint

| ——— R ————————— ]

Drag the section view to the
final position, as instructed in ~ ————————-"---"------------------
the Message Line.

In this case drag it to the right over the title box at the bottom of the drawing. You
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Exercise 2: Creating a Section View

will notice that you only seem to be dragging the view boundary.

1 e W :
I | e e :
P r . l ' !
! o o o o) .

. e " n R 1 N

Click to place the final location of the section view.

The chassis section appears, labeled Section A-A. Notice that the Front view is
also labeled at the section location.

‘@

o [ i commrorly

Sechion de-d,

Increase the scale of the section view to 2.

¢ Choose the Selection tool. =

Properties

[ elete

Align

Center
Change "iew

e Select the section view by clicking on it.

e In the upper left corner of the section view, click in
the box area to display the Drawing View menu.

* Select the Properties command. Fiing i Sz
Flatten iew




Detail Drawing

The Draw View Properties dialog box displays.

Draw Yiew Properties
Mame |To
[Top ok |

Edges |Visible Only [Precise] =l el
arce |
Scale I'I.EI [Dazh Lenagth |25.4EI
Frame Reagian

Left |12.?EI Fight I'ISEI.?EI
Top |2|33.2EI Bottom I'I2T-".D

[¥ Tranzparent Yiew [+ 2D Objects in View
[~ Frame view [ Draw name
‘/ y [ Fiegen Manually
Cobalt Only e Type 2.0 in the Scale data field and click OK to close the dialog box.

Since you now cannot see the section cut because of the scale change, you
will need to resize the drawing view.

10. Click in the upper left corner of the view to display the Drawing view menu
again.
11. Choose the Frame to Extents command.

The view resizes to frame the section cut.




Exercise 2: Creating a Section View

12. Click outside of the dotted lines of the drawing to deselect the section view.

M
'@

Cobalt Only

13. Close the Sheet tool palette.

14. Save your drawing.
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Exercise 3:Adding Dimensions

In this exercise you're going to add a few dimensions to your drawing using
the Horizontal Chain Dimension tool, the Dimension Arrow Out Dimen-
sion tool, the Horizontal Dimension tool and the Vertical Dimension tool.

7i

Tear off the Dimension palette from the main tool palette (to rotate the
palette to the horizontal position, right click on the palette and chose “Flip
Horizontal”).

N o

=0
—

15. Using the Selection tool, select the Front view.

T S ?

J)
N EE R

16. In the Dimension palette, choose the Horizontal Chain Dimension tool.

e Move your pointer to the top tool in the Dimension tool palette.

e Drag the pointer to the third tool, the Horizontal Chain Dimension tool, to
select it.

A 2l

File Edit Lawout Wiew Planes Pen Text Dimension

Harizontal Chain: Pick first dimenzion point.

=

e The pointer becomes a horizontal dimension tool icon.

[
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Exercise 3: Adding Dimensions

17. Move the hot spot of the pointer over to the left most axle of the chassis such
that the center point notation appears.

PRI ER I ——— ]

18. Click to place the first point.

19. Move the pointer to the center of the axle hole to the right and click to place
the next point.

A dimension appears.

L
i

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
H
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20. Click at the centers of the next two axles to finish placing the horizontal chain

dimension.
i B0 0 "
iy 4 ) E
o :
o ] -I

21. Choose the Selection tool.
22. Hold down the SHIFT key and select all three chain dimensions.

23. Drag the dimensions above the chassis.

BO0.0OCO BOCOD: d00a0. E
A i

d o
] o

- :

n ] -I

24. Select the Diameter Arrow Out Dimension tool from the Dimen-

sion tool palette. ,:j_
4
A

The pointer becomes the diameter arrow pointer.

Ve
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Exercise 3: Adding Dimensions

25. Move the pointer to the edge of the third axle from the left such that an on
notation appears.

EQOca BOCOD t=[aNuuls} i
b ;

3 |
Ey £

o on :

o ] ul

26. Click to place the dimension.

. S

B0O0o E
| 4
L . ;

27. Choose the Selection tool and select the chain dimensions and the section
dimension, in addition to the diameter dimension already selected.

28. Choose Dimension>Size and select 24.
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Detail Drawing

The dimensions text resizes.

BCDoD

29. Choose the Selection tool and select the Top view.

"

—
PN TP
H

30. From the Horizontal Dimension tool subpalette, choose the Horizontal
Dimension tool. (See page 6-8 for graphic illustration.)
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Exercise 3: Adding Dimensions

31. Move the pointer to the top left endpoint of the chassis such that an endpoint
notation appears.

endpoint

32. Click to place the first point.

33. Move the pointer to the endpoint at the opposite side of the chassis and click to
place the other point.

e 5
I wdE0a0 1 i

h -
. e "

34. Choose Dimension>Size and select 24.
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The dimensions text resizes.

3 5
—11 1] e—

! [ i
. o .

2 i 1 el ittt

36. Select the Horizontal Dimension tool again.

[



Exercise 3: Adding Dimensions

37. Click the top left endpoint of the chassis.

endpoint

.I_I_I_I_I'"""""-'"""""""

38. Click the top right endpoint and the dimension appears.

=amH

1 1 1 ittty

39. Choose the Vertical Dimension tool, as shown here.

[
]
Ay




Detail Drawing

40. Move the pointer to the bottom left endpoint of the chassis and click at the end-
point.

=2 am

endpoint

2 i 1 ettt

41. Click the second point at the top left endpoint.

42. Place the pointer over the center of the text so that a four way arrow appears.

4

43. Drag the dimension to the left so

that it does not cover the part. ':IL- _____________ B E
44. Choose the Selection tool. .

h

L

45. Hold down the SHIFT key and
select the horizontal dimension in
addition to the vertical dimension
still selected.

m
2 i I il el

46. Choose Dimension>Size and
select 24.
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Exercise 3: Adding Dimensions

The dimensions text resizes.

o

47. To complete the tutorial, add view names to the drawing views.

e Click on the top left corner of the drawing view to display the Drawing View
menu. ‘ %

e Choose the Propertzes command and the dlalog box displays. eyt

Draw Yiew Prupertles

Hame ITu:up

Edges I‘-.le:ule Only [Precize] J
Cancel |
Scale I'I 1] [Dazh Length |25 a0

Frame Reqgion

Left |12.?EI Right I'IEEI.?EI
Top IEDB.ED Bottam |12?.E|

¥ Transparent Yiew [+ 2D Objects in Yiew
[~ Frame views [ Draw name

[~ Regen anually

e Select the Draw name option.

e Click OK.




Detail Drawing

The dialog box closes and the name, Right Side appears.

rTTTT e

Right Side

G X

Cobalt and Kenon Ondy

e Select the views separately and repeat this procedure to display their respec-
tive view names.

e Click outside of the drawing area to deselect everything.

Top Trimetric

L

Section A4

Front Right Side

48. Save the file.
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Exercise 3: Adding Dimensions

Congratulations! You've generated a 2D detail drawing with a section view and
dimensions. You've also completed the Ashlar’s 3D modeling products tutorial.
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5-20



Numerics

Index

Numerics

A

Animation 2-3

Numerics

2-Entity Fillet tool 3-18

2-Point Center Ellipse tool 2-24
3-Point Arc tool 3-13

3-Pt Conic tool 4-13

A

Animation 2-3
Anti-alias 4-30
Arc tools 2-4
3-Point 3-13
Area 4-32
Ashlar-Vellum Modeling Products 1-1
Argon 1-1
Cobalt 1-2
Xenon 1-1
Authorization code 1-3

B
Blend tool 4-24

C

Center/Corner Rectangle tool 3-5, 4-18
Center-Point Circle tool 2-20, 3-8
Chamfer tools 2-6
Circle tools 2-5
Center-Point 2-20, 3-8
Opposite-Point 2-6, 2-9

Color
Edge 2-19
Pen 4-28

Preferences 2-18
Conic tools 2-5
3-Pt 4-13
Connected Lines tool 2-13
Constant Blend tool 4-24
Construction line
Command 3-14
Delete 3-18, 4-14
Dynamic 2-12
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	3D Modeling Environment
	Exercise 1: Ashlar-Vellum’s User Interface
	1. Launch one of our 3D modeling products (Cobalt, Xenon or Argon).
	2. Take a look at the menu bar. There are twelve menus.
	3. Take a look more closely at the main tool palette.
	4. This tool palette contains drawing and editing tools used for constructing, editing and annota...
	5. Select the Opposite-Point Circle tool, the first tool in the Circle tools subpalette.
	6. Take a look at the Message Line at the top of your drawing area.
	7. Click the first point of the circle. The hot spot on the smart pointer moves to the other side...
	8. Move the smart pointer. As you do so, a rubberband image appears. (The smaller circle, in the ...
	9. Click to indicate the second point of the circle.
	10. Take a look at the Status Line at the bottom of the drawing area.
	11. Notice that the X data field is highlighted. Whenever you construct an object, the data field...
	12. Choose Window>Trackball.
	13. Click the arrow button on the right side of the Trackball title bar.
	14. Click the arrow button on the Trackball title bar again to return to the Sphere Trackball.

	Exercise 2: Exploring the Drafting Assistant™
	1. Create a circle using the Opposite-Point Circle tool. The circle size does not matter.
	2. Select the Single Line tool, the second tool from the top in the main tool palette.
	3. Move the pointer across around the edge of the circle. Click the first point when an on notati...
	4. Move along the circle in a 45° angle and notice that a Drafting Assistant™ construction line a...
	5. Click to place the final point.
	6. Double-click on the Selection tool, the first tool in the main tool palette, to select all geo...
	7. Press BACKSPACE (Windows) or DELETE (Macintosh) to delete all geometry from the drawing.
	8. Select the Single Line tool again.
	9. Click somewhere in your drawing to set the first point.
	10. Move the pointer along the temporary horizontal construction line and click to place the seco...
	11. Move the pointer over the left endpoint of the line segment.
	12. Click on the endpoint to place the first point of another segment.
	13. Move the pointer vertically up from that point.
	14. Click to place the endpoint of this new line segment.
	15. Select the Connected Lines tool.
	16. Move the pointer to the right endpoint of the horizontal line to activate that control point ...
	17. Click on a point along the 45° construction line to place the next point.
	18. Now move the pointer away from the point horizontally so that a construction line appears ali...
	19. Click the next point somewhere to the right of the last point.
	20. Move the pointer vertically up from the point and a vertical dynamic construction line displa...
	21. Continue moving the pointer so that it is aligned with the top endpoint of the vertical line ...
	22. Double-click to place the last point along that construction line, as indicated in the Messag...
	23. Save (or discard) this file if you wish.

	Exercise 3: Saving Preferences
	1. Choose File>New to display an untitled drawing.
	2. Choose File>Preferences.
	3. Choose the Display category.
	4. From the Object Type section choose Surface.
	5. Explore the various categories and settings available. See the User Guide section for informat...

	Exercise 4: Selecting Objects
	Selecting an Object
	1. Select the Center-Point Circle tool.
	2. Create a circle of any size in your drawing area.
	3. Select the Single Line tool.
	4. Create a line of any length.
	5. Choose the Selection tool, the first tool in the main tool palette.
	6. Place the pointer over the circle and click.
	7. Click in the drawing area to deselect the circle.

	Selecting and Modifying Object with an Editing Tool
	1. Select the Divide at Location tool.
	2. Move the pointer into the drawing area. The pointer has become a hollow selection tool.
	3. Select the line.
	4. Click on the line at some location.
	5. To verify the division, choose the Selection tool.
	6. Click on the line at some location and you will see that only a portion of the line highlights...

	Selecting an Object and Modifying it with a Command
	1. Using the Selection tool, select the circle.
	2. Choose Pen>Pattern>Center.


	Exercise 5: Drawing Technique Options
	1. Select the 2-Point Center Ellipse tool.
	2. Move the pointer to the drawing area and click to set the center point of the ellipse.
	3. Move the pointer to the another location. (It doesn’t matter where.) As you do a rubberband im...
	4. Click to set the corner point of the control rectangle of the ellipse, as indicated in the Mes...
	5. Notice that the X field in the Status Line at the bottom of the drawing area is highlighted.
	6. Use the TAB key to tab to the L1 data field.
	7. Type 1.75.
	8. Press TAB twice to highlight the L2 data field.
	9. Type 1.0.
	10. Press ENTER (Windows) or RETURN (Macintosh) and the ellipse updates.


	Wireframe Modeling
	Exercise 1: Setting Up the File
	1. Choose File>New. An untitled file displays on your screen.
	2. Choose File>Preferences to open the Preferences dialog box.
	3. Select the Units category and set the units to millimeters.
	4. Click Apply to save the setting.
	5. Select the Display category.
	6. From the Object Type menu, choose Curve, if it is not already selected.
	7. From the Resolution menu, choose Medium.
	8. Set the resolution for the Surface and Solid object types to medium also.
	9. Click Apply to save the setting
	10. Click OK to close the dialog box.
	11. Choose Window>Trackball to display the Trackball, if it is not already displayed.
	12. Click on the Trackball view menu.
	13. Choose Front from the list.
	14. From the main tool palette, select the Rectangle tool.
	15. Choose the Center/Corner Rectangle tool, the first tool in the subpalette.
	16. Move the rectangle pointer to the origin of your drawing located at the intersection of the X...
	17. Click at the origin to place the center point of the rectangle.
	18. Move the pointer away from the origin and a rubberband image of the rectangle appears.
	19. Click anywhere to place the corner of the rectangle.
	20. Type 400 in the data field.
	21. Press TAB to activate the H or height data field.
	22. Type 140 into that data field.
	23. Press ENTER (Windows) or RETURN (Macintosh) and the rectangle resizes to these new values.
	24. Choose View>Zoom All.
	25. Delete the rectangle.

	Exercise 2: Creating the Wheel Axles
	1. Create two concentric circles with diameters of 8 mm and 25 mm to the left of the origin.
	2. Select the two circles.
	3. Create three copies of these two circles across your drawing area in the X direction with a st...
	4. Save the file as Inline Skate Profile.

	Exercise 3: Creating the Chassis Profile
	1. Create a horizontal stroke construction line through the origin.
	2. Create a new horizontal construction line offset from the axle center, 15 mm above the first c...
	3. Create an arc, tangent to the left-most 25 mm circle, the upper construction line and the righ...
	4. Create a new horizontal construction line offset from the axle centers, 40 mm above the first ...
	5. Draw a tangent line from the outer edge of the left-most 25 mm circle to the upper constructio...
	6. Using the arc’s middle quadrant point as a reference, mirror a copy of the tangent line to the...
	7. Draw a line between the top endpoints of the two tangent lines.
	8. Delete the construction lines. They are no longer needed.
	9. Save the file.

	Exercise 4: Editing the Profile
	1. Fillet the two inner-most 25 mm circles between the circle and the arc with 15 mm fillets with...
	2. Trim the arc between the fillets on the left innermost circle and between the fillets on the r...
	3. Now trim the portion of the inner circles between these same fillets.
	4. Trim the remaining portion of the left and right outermost circles to complete the wireframe.
	5. Click away from the geometry to deselect everything.
	6. Save the file as, Inline Skate Profile.


	Solid Modeling
	Exercise 1: Extruding the Chassis Profile
	1. Open the file, InLine Skate Profile, if it is not already open.
	2. Save the file as InLine Skate Solid.
	3. Choose Window>Trackball to display the Trackball.
	4. Choose Window>Surfaces and Window>Solids if the Surfaces and Solids tool palettes are not disp...
	5. From the Trackball menu, choose Trimetric.
	6. From the Profiles tool palette, choose the Extrude Solid tool.
	7. Drag a selection fence around the entire chassis profile to select it.
	8. Click on a point on the profile.
	9. Move the pointer along the Y axis, using the Drafting Assistant as a guide.
	10. Click along the Y axis (it doesn’t matter where) to finish defining the extrusion direction a...
	11. In the highlighted Distance data field of the Status Line, type 29.5 and press ENTER (Windows...
	12. Save the file.

	Exercise 2: Setting Up the Mounting Platform
	1. Extrude the top face of the chassis up 8 mm with a 10° draft.
	2. Trim the 8 mm extrusion to share the same plane as the sloped face on the front and back of th...
	3. Split the 8 mm platform using the infinite plane on both sides of the chassis.
	4. Hide the two split portions of the platform and the two infinite planes.
	5. Union the 8 mm platform with the rest of the chassis.
	6. Save the file.

	Exercise 3: Creating a Platform Cutout
	1. Use the Trackball to display the Front view.
	2. Choose Window>Snaps.
	3. Select the Project to Work Plane option and a check mark appears.
	4. Close the dialog box.
	5. Create a horizontal stroke construction line through the axle centers.
	6. Create a new horizontal construction line offset from the axle center, 35 mm up.
	7. Create two vertical construction lines through the centers of the two inner wheel axles.
	8. Using the Parallel Line tool, create two additional vertical construction lines. Place one 25 ...
	9. Create two conics using the constructions lines as a guide.
	10. Connect the bottom of the conics with a line.
	11. Delete the construction lines.
	12. Turn off the Snap option, Project to Work Plane.
	13. Now create a surface from the profile along the width of the platform.
	14. Drag your surface along the Y axis so that surface completely covers the top of the platform.
	15. Split the chassis with the surface.
	16. Show only the chassis.
	17. Save the file.

	Exercise 4: Creating the Chassis Cutout
	1. Switch the view to Side using the Trackball menu.
	2. In the empty space to the left of the chassis, draw a rectangle 24.5 mm wide by 70 mm high.
	3. Move the rectangle using the midpoint of the top line and align it with the top midpoint of th...
	4. With the rectangle still selected, use the Move tool to move it - 2.5 mm in the Z direction.
	5. Change the view to Trimetric using the Trackball menu.
	6. Use the Move tool to move the rectangle along the X axis outside of the chassis.
	7. In the Solids Features tool palette, choose the Cutout Feature tool.
	8. Select the solid chassis.
	9. Drag a selection fence around the rectangle to select it.
	10. Click on a top endpoint of the rectangle.
	11. Click along the X axis towards the chassis to specify the direction of the cutout.
	12. In the highlighted Distance field of the Status Line, type 500.
	13. Press ENTER (Windows) or RETURN (Macintosh).
	14. Hide the rectangular profile.
	15. Place 3 mm blends on each side of the inside of the tunnel at each mounting plate.
	16. Save the file.

	Exercise 5: Basic Rendering
	1. Choose View>Shade Options.
	2. Use the pull-down menu to set the Static Render, Dynamic Render and Render Now options to Phon...
	3. Click OK to save the settings and close the dialog box.
	4. Choose PhotoRender>Preview Render(shadows off).
	5. Change the color of the chassis using the color palette.

	Exercise 6: Advanced Rendering
	1. Choose Window>Render Library.
	2. From left most pull-down menu, Library Types, select Materials.
	3. From the next pull-down menu, Categories, select Metal for the material.
	4. Place the pointer over the third window. The title bar should display Render Library -- Metal ...
	5. Drag the pointer from the Render Library dialog box to the chassis. As you do so the pointer b...
	6. Release the mouse button when the chassis becomes selected and the material is applied.
	7. Choose PhotoRender>Raytrace Render [shadows on, Anti-Alias].
	8. Apply different materials and textures to your chassis simply by selecting the material and dr...
	9. Close the Render Library dialog box.
	10. Save the file.

	Exercise 7: Calculating the Chassis’ Physical Properties
	1. Select the chassis.
	2. Choose Verify>Properties.
	3. Choose Verify>Area.
	4. Save the file.


	Detail Drawing
	Exercise 1: Creating a 2D Detail Drawing
	1. Open the file, Inline Skate Solid, if it is not already open.
	2. Select the inline chassis.
	3. Choose Layout>Model to Sheet.
	4. From the Layouts pull-down menu, select D Landscape 4Views.vs.
	5. The Edge Display option should be set to Visible Only (Precise).
	6. In the Scale data field, accept the defaul of 1.
	7. Click OK to close the dialog box and generate the drawing.
	8. Save the file as Inline Skate Production.

	Exercise 2: Creating a Section View
	1. Select the Front view of the chassis.
	2. Choose Window>Sheet Tools.
	3. Choose the Section tool from the Sheet tool palette.
	4. In the Message Line, make sure the Vertical Section tool is selected.
	5. Pick the view again.
	6. Click on the endpoint indicated in the graphic here.
	7. Drag the section view to the final position, as instructed in the Message Line.
	8. Click to place the final location of the section view.
	9. Increase the scale of the section view to 2.
	10. Click in the upper left corner of the view to display the Drawing view menu again.
	11. Choose the Frame to Extents command.
	12. Click outside of the dotted lines of the drawing to deselect the section view.
	13. Close the Sheet tool palette.
	14. Save your drawing.

	Exercise 3: Adding Dimensions
	15. Using the Selection tool, select the Front view.
	16. In the Dimension palette, choose the Horizontal Chain Dimension tool.
	17. Move the hot spot of the pointer over to the left most axle of the chassis such that the cent...
	18. Click to place the first point.
	19. Move the pointer to the center of the axle hole to the right and click to place the next point.
	20. Click at the centers of the next two axles to finish placing the horizontal chain dimension.
	21. Choose the Selection tool.
	22. Hold down the SHIFT key and select all three chain dimensions.
	23. Drag the dimensions above the chassis.
	24. Select the Diameter Arrow Out Dimension tool from the Dimension tool palette.
	25. Move the pointer to the edge of the third axle from the left such that an on notation appears.
	26. Click to place the dimension.
	27. Choose the Selection tool and select the chain dimensions and the section dimension, in addit...
	28. Choose Dimension>Size and select 24.
	29. Choose the Selection tool and select the Top view.
	30. From the Horizontal Dimension tool subpalette, choose the Horizontal Dimension tool. (See pag...
	31. Move the pointer to the top left endpoint of the chassis such that an endpoint notation appears.
	32. Click to place the first point.
	33. Move the pointer to the endpoint at the opposite side of the chassis and click to place the o...
	34. Choose Dimension>Size and select 24.
	35. Choose the Selection tool and select the Right Side view.
	36. Select the Horizontal Dimension tool again.
	37. Click the top left endpoint of the chassis.
	38. Click the top right endpoint and the dimension appears.
	39. Choose the Vertical Dimension tool, as shown here.
	40. Move the pointer to the bottom left endpoint of the chassis and click at the endpoint.
	41. Click the second point at the top left endpoint.
	42. Place the pointer over the center of the text so that a four way arrow appears.
	43. Drag the dimension to the left so that it does not cover the part.
	44. Choose the Selection tool.
	45. Hold down the SHIFT key and select the horizontal dimension in addition to the vertical dimen...
	46. Choose Dimension>Size and select 24.
	47. To complete the tutorial, add view names to the drawing views.
	48. Save the file.
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