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Introduction

When it first came out, SketchUp caused quite a stir in the three-dimensional (3-D)
art world for a couple of reasons. First, it’s the easiest program you can use to cre-
ate three-dimensional models of buildings, furniture, and everyday objects. And
second, you can get your hands on a fully useful copy for free.

People haven’t always found it easy to draw three-dimensional images on two-
dimensional surfaces. Just ask the Lascaux cave artists or anyone who sat in art
class studying 2-point and 3-point perspective. Even with computers helping out,
you can still run into problems. Most 3-D graphics programs have learning curves
like the Eiffel Tower and they cost a fortune. In 2000, SketchUp came along and
changed the rules by making 3-D drawing almost as easy as drawing on the back of
a napkin. Three years later, Google acquired the company that developed
SketchUp (@Last Software), since the program works so well with their online pro-
gram Google Earth.

With SketchUp, you start off with simple tools that are familiar if you’ve ever used
a computer to draw rectangles or circles. Then, to create 3-D objects, you use spe-
cially designed tools to push and pull your objects into the desired Ferraris or hot-air
balloons (Figure I-1). Pushing and pulling may sound like a haphazard way to
build models, but that’s far from the case. SketchUp lets you create models that are
accurate down to a fraction of an inch. Also, using SketchUp’s component tools,
you can minimize repetitive tasks and build complex models quickly. When you’re
done, go ahead and place your model on a map of the world using Google Earth.

So, what’s the catch? There isn’t one. All you have to do is download the program
from http://sketchup.google.com. Then follow along in this book, and you’ll become
a SketchUp master artist in no time.



http://sketchup.google.com

Introduction

Note: SketchUp Pro, the pay-to-play version, costs $495. It's meant primarily for architects and builders
who need to share their 3-D work with programs like AutoCAD. If you're not one of them, relax. You can
use the free version of SketchUp forever, and the program won't even nag you to upgrade to Pro.
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What You Can Do with SketchUp

As the name implies, SketchUp lets you create 3-D artwork quickly. SketchUp does
a few things, and it does them very well. Here’s a short list of the jobs SketchUp
does well:

+ Create models of buildings, furniture, and other everyday objects.

+ Design models with interior and exterior details, like houses with individual
rooms.

+ Quickly design special architectural elements, like pitched or complex roofs.
+ Create reusable parts that you can use in other models.
+ Easily add colors and textures.

+ Create landscaping around buildings.
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+ Add accurate shadow effects based on geographic location, time, and date.
+ Place models in a specific location on the Google Earth map.

+ Develop 3-D models from 2-D photographs or drawings.

+ Produce walk-through animations.

By contrast, here’s a short list of jobs other—that is, more expensive—3-D programs
perform better than SketchUp:

+ Character animation with moveable joints.

+ Organic elements such as realistic hair or fur.

+ Complex lighting using multiple light sources.

+ Kinetic effects in animation such as bouncing balls or flying bullets.
+ Elemental effects such as flames, smoke, and explosions.

+ Animations where characters move about a scene.

+ Complex architectural designs detailing every electrical wire and pipe in a
building.

So, you won’t use SketchUp to create a 3-D feature film that competes with Shrek
or to design a computer game. But once you get the hang of it, you can create
great-looking 3-D drawings very quickly. Most people use SketchUp to model
buildings, but you can just as easily create other 3-D objects like furniture and
appliances. Because SketchUp can export artwork in Google Earth’s .kmz format,
you can place your SketchUp models on the map as shown in Figure I-2.

SketchUp vs. SketchUp Pro

SketchUp is available in two flavors: the free version and the $495 SketchUp Pro
version. Let your wallet and your 3-D needs be your guide.

SketchUp (free)

With the free version, you can design complex 3-D models and print pictures and
export 2-D art to use in websites or other programs. You can save your model as a
JPEG or PNG file and edit it in Photoshop. You can also save your models in the
Jkmz file format that lets you place models in Google Earth. Here’s the lowdown
on the file formats you can create with SketchUp:

+ Standard 3-D file format: .skp. You can also save to formats used by earlier
versions of SketchUp.

* Google Earth: .kmz. Place your models anywhere on the planet!

+ 2-D image files: JPEG (.jpg), Portable Network Graphics (.png), Tagged Image
File (.tif), Windows Bitmap (.bmp). You can both import and export images in
all of these formats, and also import Targa files (.tga).

INTRODUCTION

Introduction
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Figure I-2:
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+ 3-D models: SketchUp (.skp); Google Earth terrain, 3DS (.3ds); AutoCAD (.dwg,
.dxf); DEM (.dem, .ddf). You can import models created in all of these formats,
and export your own models as SketchUp (.skp) or Google Earth (.kmz).

+ Animations and walk-throughs. Video for Windows (.avi); QuickTime (.mov)
files on Mac.

Tip: You'll learn all about importing and exporting with SketchUp in Chapter 13.

SketchUp Pro ($495)

The SketchUp Pro version gives you many more ways to share your 3-D models
with other programs, like AutoCAD, or 3d Studio Max. It lets you use all of the
same file formats as the free version, plus more:

+ 2-D image files. You can import and export all of the same file formats as the
free version, plus export in the following additional formats: Portable Docu-
ment Format (.pdf), Encapsulated PostScript Format (.eps), Epix (.epx), and
AutoCAD (.dwg, .dxf).
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* 3-D models. You can import and export all of the same file formats as the free
version, plus export in the following additional formats: 3DS (.3ds), AutoCAD
DWG (.dwg), AutoCAD DFX (.dfx), FBX (.fbx), OBJ (.obj), XSI (.xsi), and
VRML (.vrml).

The Pro version includes two additional programs:

+ LayOut gives you a set of tools that let you place, arrange, title, and annotate
SketchUp models for computer and print presentations.

+ Style Builder helps you customize the look of your SketchUp drawings. Want to
produce a 3-D drawing of a client’s new home that looks as if it were labori-
ously hand-drawn? It’s a snap with Style Builder.

In short, the Pro version gives you better ways to work with other pros and the
ability to communicate more complex 3-D details to clients and colleagues.

Entering the Third Dimension

In most graphics programs like Adobe Illustrator or Photoshop you move only in
two dimensions: up/down and left/right. It’s like looking at a flat sheet of paper
through a window. You move the window up/down or left/right to see other parts
of the paper. Even if you zoom in or zoom out, the details on the paper merely get
larger or smaller, while the relative positions of drawings on the paper remain the
same. In 3-D programs like SketchUp, you have another dimension, which you
can think of as depth. Imagine you’re walking forward into the scene, or backing
away, expanding your field of vision. SketchUp refers to your view as the Camera,
and that’s a great way to understand the difference between 2-D and 3-D. Instead
of looking through a window at a flat piece of paper, you're looking through a
camera at a three-dimensional world. You can look at any of the objects in this
world from any angle including front, back, top, or bottom. As you move the cam-
era in the 3-D world, the positions and relationships of the other objects appear to
change. They aren’t really moving, but because you’ve changed position every-
thing looks different, as shown in Figure I-3.

Drawing in 3-D Without Getting Lost

If you’re new to the world of 3-D design, sooner or later you’re bound to get lost.
It happens to everyone, and it’s just part of the learning process. For example, you
may have zoomed in so closely to a part of your model that nothing looks familiar.
Or maybe you’ve maneuvered the view so you don’t see your model at all; you
think you’re looking off into blank space.

Don’t panic. This book provides tips throughout for finding your bearings and
moving around your SketchUp world. Here’s your first tip for returning to a famil-
iar view of your project: Choose Camera —» Zoom Extents to get a view of every
object in your SketchUp world. Then choose Camera — Standard Views — Front to
see those objects in a familiar orientation. This camera two-step returns your view
to a recognizable perspective.
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Figure I-3:
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About This Book

Not surprisingly, Google doesn’t provide a printed manual for a program it offers
for free over the Internet. Instead, Google provides an online help system. It’s at
http://sketchup.google.com/support, and you can read all about it in Appendix A.
But with this book, you’ll get a full course in creating models in SketchUp, and you
won’t need to jump back and forth between Google’s online help and your project.

This book serves as the kind of manual that should come with every program.
You'll find step-by-step instructions for using every feature in SketchUp, including
those you may not even have understood, let alone mastered, such as the intricacies
of, say, components or the Photo Match tools.

About the Outline

Google SketchUp: The Missing Manual is divided into six parts, each containing sev-
eral chapters.

Part One: Basic SketchUp Skills introduces the SketchUp workspace and then lets
you jump in and create your first model: a simple bench. With these new skills
under your belt, you’re ready to explore in detail some of the differences between
working in two dimensions and working in three dimensions. Step-by-step tutori-
als show you how to draw 2-D lines and shapes in SketchUp. By the end of Part 1,
you’re drawing in three dimensions and using a wide variety of SketchUp tools to
build increasingly detailed models.

GOOGLE SKETCHUP: THE MISSING MANUAL
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Part Two: Building a House is where you become a journeyman builder. You start
by building simple 3-D shapes and learn how to save them as reusable compo-
nents. Along the way, you become an expert at adjusting the SketchUp view, so
you can easily see and work with your model. At the end of this part, you use
SketchUp’s Outliner to keep track of your components and to show and hide parts
of your model as you work.

Part Three: Advanced Construction Techniques tackles more complicated con-
struction projects like buildings with hipped roofs. You learn even more about the
power of components and how to save tons of time by using them. You’re intro-
duced to another timesaving tool, the Follow Me tool, which can build a compli-
cated edge as fast as you can click.

Part Four: Adding Realism and Movement explores the ways you can place your
models into the virtual world provided by scenes and Google Earth. What better
way to show the beauty of your finely constructed 3-D building than with a walk-
through? Youwll also learn how to dress up your models with realistic material
shading and shadows. Most likely, your building has a place in the real world. You
can find that spot in Google Earth and plop your model down where it belongs.

Part Five: Saving, Printing, and Sharing Projects is where you learn how to show
off all your hard work and, if you wish, use the advanced tools in SketchUp Pro.
You’'ll find out about importing and exporting to a variety of file formats. You’ll
learn about the Style Builder program that lets you customize the line styles used
by SketchUp. This section also introduces SketchUp Pro’s LayOut tool, used to
place your SketchUp models into documents for presentation to clients.

Part Six: Appendixes. Appendix A, Installing SketchUp and Getting Help, explains
how to download and install SketchUp. You also learn where to look for addi-
tional help from sources such as Google and SketchUp user groups and forums.
Appendix B, SketchUp Menu by Menu, provides a menu-by-menu description of
the commands you find in SketchUp.

The Very Basics

You'll find very little jargon or nerd terminology in this book. You will, however, see
a few terms and concepts that you’ll encounter frequently in your computing life:

« Clicking. This book gives you several kinds of instructions that require you to
use your computer’s mouse or trackpad. To click means to point the arrow cur-
sor at something on the screen and then—without moving the cursor at all—to
press and release the clicker button on the mouse (or laptop trackpad). To double-
click, of course, means to click twice in rapid succession, again without moving
the cursor at all. To drag means to move the cursor while pressing the button
continuously. To right-click or right-drag, do the same as above, but press the
mouse button on the right.

When you see an instruction like Shift-click or Ctrl-click, simply press the key as
you click.

INTRODUCTION
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Tip: For Macintosh computers with a one-button mouse, to do the same thing as a right-click or right-

drag, press the Mac's Control key as you click or drag. (Or buy a multi-button mouse.) See the next section
for more Windows/Mac differences.

+ Keyboard shortcuts. Sometimes, when you’re flush with design enthusiasm,
you want to work as efficiently as possible. Many experienced SketchUp artists
work with one hand on the mouse for drawing and the other hand on the key-
board, where they type shortcut keys to change views and swap tools. You’ll see
your fair share of keyboard shortcuts in this book, usually in parentheses next
to a tool’s name or command. Ctrl+C (8-C on the Mac), for example, is a key-
board shortcut for Copy in SketchUp and most other programs.

When you see a shortcut like Ctrl+S (8-S on the Mac), which saves changes to
the current document, it’s telling you to hold down the Ctrl or 88 key, and,
while it’s down, type the letter S, and then release both keys.

+ Choice is good. SketchUp frequently gives you several ways to trigger a particu-
lar command—by choosing a menu command, or by clicking a toolbar button,
or by pressing a key combination, for example. Some people prefer the speed of
keyboard shortcuts; others like the satisfaction of a visual command array avail-
able in menus or toolbars. This book lists all of the alternatives, but by no
means are you expected to memorize all of them.

Macintosh and Windows

SketchUp works much the same way in its Mac and Windows incarnations, except
for a few interface differences. This book’s illustrations give Mac and Windows
equal time, alternating by chapter, so you get to see how all of SketchUp’s features
look, no matter what kind of computer you’re running.

One small difference between Mac and Windows software that you need to be
aware of is keystrokes. The Ctrl key in Windows is the equivalent of the Macin-
tosh 8 key, and the key labeled Alt on a PC (and on non-U.S. Macs) is the equiva-
lent of the Option key on American Mac keyboards.

Whenever this book refers to a key combination, therefore, you’ll see the Windows
keystroke listed first (with + symbols, as is customary in Windows documenta-
tion); the Macintosh keystroke follows (with - symbols, in time-honored Mac
tradition). In other words, you might read, “The keyboard shortcut for saving a file
is Ctrl+S (8-S).” This book mentions any other significant differences between the
Mac and Windows versions of SketchUp as they come up.

In SketchUp there are lots of single-letter shortcuts like R for the Rectangle tool
and P for the Push/Pull tool. Most of the time these commands are the same on
Windows and Mac. Often this book uses the common, single-letter command even
when there’s an alternative command on the Mac.
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About These Arrows

Throughout this book, you’ll find instructions like, “Open your Program Files —
Google SketchUp — Templates folder.” That’s Missing Manual shorthand for
much longer sentences like “Double-click your Program Files folder to open it.
Inside, you’ll find a folder called Google SketchUp; double-click that folder to
open it. Inside that folder is a folder called Templates; open it, too.” This arrow
shorthand also simplifies the business of choosing menu commands, as you can
see in Figure I-4.

Introduction
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About MissingManuals.com

At http://missingmanuals.com, you’ll find articles, tips, and updates to Google
SketchUp: The Missing Manual. In fact, we invite and encourage you to submit
such corrections and updates yourself. In an effort to keep the book as up to date
and accurate as possible, each time we print more copies of this book, we’ll make
any confirmed corrections you've suggested. We’ll also note such changes on the
website, so that you can mark important corrections into your own copy of the
book, if you like. (Go to http://missingmanuals.com/feedback, choose the book’s
name from the pop-up menu, and then click Go to see the changes.)
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Also on our Feedback page, you can get expert answers to questions that come to
you while reading this book, write a book review, and find groups for folks who
share your interest in SketchUp.

While you’re there, sign up for our free monthly email newsletter. Click the “Sign
Up for Our Newsletter” link in the left column. You’ll find out what’s happening
in Missing Manual land, meet the authors and editors, see bonus video and book
excerpts, and so on.

We’d love to hear your suggestions for new books in the Missing Manual line.
There’s a place for that on missingmanuals.com, too. And while you’re online, you
can also register this book at www.oreilly.com (you can jump directly to the regis-
tration page by going here: http://tinyurl.com/yo82k3). Registering means we can
send you updates about this book, and youw’ll be eligible for special offers like dis-
counts on future editions of Google SketchUp: The Missing Manual.

SketchUp Examples

As you read the book’s chapters, you’ll encounter a number of step-by-step tutori-
als. You can work through the tutorials using your own SketchUp documents, or
you can use the examples provided on this book’s Missing CD page. You can
download them using any Web browser at http://.missingmanuals.com/cds. You’ll
find raw materials (like half-finished 3-D models) and in some cases, completed
models with which to compare your work.

Safari® Books Online

,«3 When you see a Safari® Books Online icon on the cover of your
Safa rl favorite technology book, that means the book is available
Bocks Ontine online through the O’Reilly Network Safari Bookshelf.

Safari offers a solution that’s better than eBooks. It’s a virtual library that lets you
easily search thousands of top tech books, cut and paste code samples, download
chapters, and find quick answers when you need the most accurate, current infor-
mation. Try it free at http://my.safaribooksonline.com.
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CHAPTER

1

Building a Bench: Your
First SketchUp Model

At first glance SketchUp doesn’t look much different from other programs you use
to work with photographs, drawings, or even words. You have menus, toolbars, and
a large work area. The difference, of course, is that SketchUp’s work area is a win-
dow into a three-dimensional world where you can build just about anything. It can
be as big as the Empire State building or as small as an iPod. By using SketchUp you
can design your new beach house inside and out, and build all the furniture for each
room. It’s your world, and this chapter is your first-class introductory tour.

In the first part of this chapter, you’ll learn about SketchUp’s menus, tools, and the
drawing window. You’ll see how to customize your workspace to make it easier to
follow along with the exercises in this book. The rest of this chapter describes how
to build a simple bench made from just four pieces of wood, as shown in
Figure 1-1.

Tip: If you'd like to see how the finished bench looks in SketchUp, you can find the document file
bench_finished.skp at http,//missingmanuals.comy/cds.

Even though the bench is simple, the step-by-step exercises introduce many of
SketchUp’s drawing and navigation tools. You’ll get a taste of how much fun it is
to push and pull your 3-D drawings into shape. You’ll also learn some valuable
techniques for navigating a 3-D workspace and for moving and aligning 3-D
objects. Don’t worry if it seems that the exercise moves quickly. In later chapters,
you’ll see the concepts introduced here explained in much greater detail. In fact
you’ll see references along the way that point to more detailed explanations. So if
you’re ready for a fast-paced tour of SketchUp, grab your virtual sculptor’s chisel
and follow along.
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Figure 1-1:
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Firing Up SketchUp for the First Time

After you first install SketchUp (page 529), you start it just like you would any
program. For Windows computers:

+ Go to Program Files —+ Google — Google SketchUp 7, and then double-click the
program’s icon.

+ Click Start — All Programs — Google SketchUp 7.
+ Click Windows — Recent Items, and then click a SketchUp (.skp) document.
If you’re of the Mac persuasion:

+ Go to the Applications = Google SketchUp 7 folder, and then double-click the
program’s icon.

+ Drag the SketchUp icon from the Applications = Google SketchUp 7 file to the
Dock. Once that’s done you can always start the program from there.

+ Choose ® — Recent Items — Google SketchUp 7.

You can always double-click any SketchUp document to start up SketchUp and
open that document. That’s probably the easiest way to start SketchUp on any
platform.

At first, every time you start the program, SketchUp greets you with a “welcome”
window. This window includes a few subpanels, which vary depending on whether
you’re running SketchUp 7 or SketchUp Pro. Both versions, though, display Learn
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and Template subpanels. SketchUp Pro also shows a License subpanel. The pur-
pose of the Learn panel is to introduce some basic SketchUp concepts. After a
quick introductory animation, you can click links to “Watch more videos” or
“Read the documentation”. The Template subpanel holds several preformatted
documents that you can use to get a head start on your project. For example, if
you’re beginning a furniture or woodworking project (as shown later in this chap-
ter), click the “Product Design and Woodworking — Inches” template. If you grow
tired of the welcome window popping up every time you run SketchUp, turn off
the “Always show on startup” box in the lower-left corner.

The other window that appears when you first start SketchUp is the Instructor
window (Figure 1-2). This clever feature provides quick visual and written tips on
how to use whatever tool you've selected. When you’re first starting out, the
Instructor tips can be pretty helpful. If you’ve had enough, you can close the win-
dow by clicking its close button. (You can always bring it back with Window —
Instructor. Use Help - Welcome to SketchUp to show the welcome window.)

Firing Up SketchUp
for the First Time

, Figure 1-2:

e The Instructor window knows what tool you're using
= and provides an animated demo complete with step-
F by-step instructions for using the tool.
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for the First Time
A Tour of SketchUp’s Main Window

Once you’re past the Learning Center, you see the main window. You use its five
main areas when you’re building in SketchUp (Figure 1-3):

+ Menus. Just as in your word processor, you get menus and submenus that give
you access to SketchUp’s tools and commands.

+ Toolbars. Click an icon in a SketchUp toolbar, and you’ve got a new tool in
hand. SketchUp has several different toolbars that you can show, hide, or drag
around the workspace. In Windows, you can reach toolbar central by going to
View — Toolbars, where you see over a dozen toolbars that you can show or
hide with a mouse click. On a Mac, choose View — Tool Palettes. You have as
many toolbars to choose from, but Macs have their own nifty toolbars. Control-
click on the top of the SketchUp document window and choose Customize
Toolbar. A window opens with all of SketchUp’s tool buttons. Drag buttons on
and off the toolbar to customize your workspace.

Note: Toolbars are one of the areas where the Windows and Mac versions of SketchUp appear slightly
different. Most of the differences, though, are in the program’s appearance rather than function.

* Drawing area. The main portion of the SketchUp window is devoted to your
drawing area. Think of it as your camera’s view of a 3-D world.

« Status bar. In the lower-left corner is the status bar. Like a friend of few words,
the status bar’s Hint tool gives you facts related to the tool and job at hand. If
you need a hint about what to do next, look to this corner. For more verbose
instructions, click the question-mark button to open the Instructor window
(Figure 1-2).

The latest version of SketchUp added three new buttons to the status bar. From
left to right they display geographic references (in Google-speak, it’s called geo-
referencing; see page 389 for details), credits (the model or component’s
designer), and the Google account login.

Measurements toolbar. Previously known by SketchUp fans as the Value Con-
trol box (VCB), this humble-looking box is magic. You use it to enter the
dimensions of objects or the distance you want to move something, but that
only scratches the surface. Once you learn how smart and versatile the Measure-
ments toolbar is, you’ll be a fan, too.

Note: Traditionally, the Measurements toolbar appears in the lower-right corner of SketchUp. But it can
also be displayed some other ways. In Windows, choose View — Toolbars — Measurements, and
SketchUp produces a toolbar that can float anywhere on your screen and that you can dock at any edge of
the window. On Mac, when you customize your toolbars (page 20), you can place the Measurements
toolbar at the top of the Document window.
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In addition to the five main workspace parts, SketchUp uses several different windows,
such as the Components window that’s open in Figure 1-3. You can open and
close them as needed by using the Window menu. With the tools in these win-
dows, you’ll apply color and shading to your models, select prebuilt components,
add shadows and lighting effects, and organize your project.

UP TO SPEED

Don't Be Afraid to Play

Before you get started, here’s the most valuable SketchUp
tip of all. Don't be afraid to play. This book is full of exer-
cises that carefully show you how to build models step-by-

step, but that doesn't mean you shouldn't head off the
beaten path from time to time. The more you experiment
and say “what happens if | try this. .." the faster you'll learn.
It's true with all computer programs, but it's especially true
with a graphics program like SketchUp.

So, download some of the models from this book from
http://missingmanuals.com/cds. Open them in SketchUp,
and then disassemble them. Twist them into funny
shapes. Add new parts. If you ruin them beyond all recog-
nition, don't worry. You can always download the original
version again.

SketchUp’s menu bar is stocked with the usual suspects, such as File, Edit, Window,
and Help. SketchUp’s View menu is a little different from the ones in most pro-
grams (Figure 1-4). The View menu lists items in the SketchUp window that you can
show or hide, including things like drawing guides, axis lines, measurement marks,
and even different toolbars. If you’re looking for tools that change your view of the
drawing window, such as a Zoom or Pan tool, look under the Camera menu.
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Looking Around with the Camera

The concept behind SketchUp’s camera is that the drawing area is your view of a 3-D
world. Imagine you’re a movie director, you’ve set up your camera, and the draw-
ing area is your view through the camera. Want to see a different view? Move the
camera. For example, in Figure 1-1, you have a front view of the bench. To view
the bench from above, you use the command Camera — Standard Views — Top.
For a side view, you can use Camera — Standard Views — Right (or Left).

When you make these changes, you're moving the camera view. You’re not mov-
ing the bench. It’s remaining in the same place. When you use some of the tools
from the toolbar such as the Orbit or Pan tools, there’s a tendency to think that
you’re moving objects in the 3-D world when actually it’s just your viewpoint of
the world that’s changing.

Tip: In SketchUp, the mouse is your primary building tool, so it helps to have a mouse that plays well
with SketchUp. Whether you're working in Windows or Mac, it's more convenient to have a three-button
mouse, where the middle button is a scroll wheel. You can use that middle button to easily move around
the drawing window without disrupting your work in progress. For Mac users, the standard Mac mouse
with the roller button doesn’t work quite as well with SketchUp as it should. You may want to invest in a
cheapo three-button mouse to use with SketchUp.

Customizing Your Workspace

The folks at Google don’t want to overwhelm you with too many tools and options
when you’re just starting out. In both the Mac and Windows versions of SketchUp,
your first view shows a minimum number of tools. This tool set is officially
dubbed the Getting Started tool set. However, to work along with the exercises in
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this book, you may as well make a few changes so your SketchUp workspace
matches the pictures in this book. The suggestions in this section display, with a
minimum of onscreen clutter, the tools you’ll use most often and will save you
from digging into a lot of menus to find commands. You can always change them
later as you adjust to working in SketchUp. When you add or remove toolbars,
SketchUp remembers those changes even after you close the program.

For Windows

Follow these steps, and your Windows version of SketchUp will look like
Figure 1-3. If you’re a Mac fan, skip to the next section and set up your workspace
to match Figure 1-5.

1. Choose View — Toolbars — Large Tool Set.

A new toolbar appears with buttons running vertically down the left side of the
window. This new toolbar includes all the tools that are in the Getting Started
toolbar, so in the next step, youw'll hide the Getting Started toolbar. Initially, the
large toolbar is attached to the drawing area, but by clicking the bar at the top,
you can drag it away from the drawing area to create a floating toolbar.

2. Choose View — Toolbars — Getting Started.

Before you click, checkmarks are next to both the Large Tool Set and the Get-
ting Started options. In the View menu a checkmark indicates that an option is
visible in your workspace. Clicking a checked item hides it from view and
removes the checkmark.

3. Choose View — Toolbars — Standard.

The Standard toolbar provides the tools that you find in almost every program,
though the buttons look a little different. These buttons let you create, open,
and save SketchUp files. You also see Cut, Copy, Paste, and Erase buttons. In
the next group, you see Undo and Redo arrows. Bringing up the rear is a Print
button. Last but certainly not least is a button that’s unique to SketchUp. The
blue circle with the letter i is the Model Info button, which provides juicy tid-
bits about the model you’re building.

4. Choose View — Toolbars — Views.

When you work in 3-D, you change views frequently; or from the “SketchUp
think” perspective, you move the camera. For example, suppose you want to make
sure your model is fitting together properly. Sometimes the only way to see
whether a gap exists between two objects is to view them from a different angle.
The six view buttons get a lot of use. The Camera Standard Views buttons are Iso
(short for isometric or angled view), Top, Front, Right, Back, and Left.

Note: The Bottom view option is missing from the View toolbar buttons. You don't need it as much as
the other views, but when you do, you find it in the menu: Camera — Standard Views — Bottom.
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5. To add one final toolbar, choose View — Toolbars — Face Style.

The six buttons on the Face Style toolbar change the way SketchUp objects
appear in the drawing area. For example, the X-ray button makes object sur-
faces semitransparent—helpful for working with complex models. The other
face styles are wireframe, hidden line, shaded, shaded with textures, and mono-
chrome. (Face Styles are covered in detail on page 193.)

For Mac

The Mac toolbars have some of the tools embedded above the drawing area
(Figure 1-5). Here’s how to set up your Mac version of SketchUp to match the
examples in this book.

The suggestions in this section display, with a minimum of onscreen clutter, the
tools yowll use most often and save you from digging into a lot of menus to find
commands. You can always change them later as you adjust to working in
SketchUp.

Menus
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800 [4] bench_finished.skp - SketchUp areq, the MGC VerSiOn Of
g — = = = = SketchUp looks a little like
|lm D 2 @O CIEISCITIE S | FinderoeotherMac
document windows.
Customizing your Mac
toolbars is as easy as
dragging.

® SketchUp File Edit View Camera Draw Tools Window Help

O@@l@ Select objects. Shift to extend select. Drag mouse to select... Measureme

Large Tool Set
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. Choose View — Tool Palettes — Large Tool Set to display the Large Tool Set.

The Large Tool Set shows two columns of buttons. The position of the individ-
ual tools and the appearance of the icons are identical on Mac and Windows. In
Mac tradition, this toolbar is always floating.

Initially, SketchUp displays a few basic tools in the custom toolbar. Once you’ve
displayed the Large Tool Set, you don’t need these duplicate tools, so in the next
steps you’'ll replace them with some more helpful tools.

. Choose View — Customize Toolbar to open the “Customize toolbar” window
(Figure 1-6).

At the top of the window, you see the tools that appear on the custom toolbar.
Below, you see a palette with dozens of tools you can add. It’s simply a matter of
dragging tools on and off the toolbar as shown in the next few steps.

. Drag all the tools on the toolbar away from the toolbar.

To remove tools from the toolbar, just drag them off the silver bar area. As you
do, they disappear in a poof of smoke. (Don’t worry, you still have a copy in the
palette below if you need it later.)

. Drag the Undo and Redo buttons to the toolbar.

These handy buttons let you step forward and backward through actions that
you’ve taken in SketchUp.

. Drag the Print button to the toolbar.

With a click of the Print button, you can send your SketchUp image to the
printer.

. Drag the Views tool set to the toolbar.

When you work in 3-D, you change views frequently; in SketchUp-speak, you
move the camera. For example, you can do so to make sure your model is fitting
together properly—sometimes the only way to see whether there’s a gap
between two objects is to view them from a different angle. Put these six view
buttons on the main toolbar, because you’ll be clicking them a lot. The Camera
Standard Views buttons are Iso (short for isometric or angled view), Top, Front,
Right, Back, and Left.

. Drag the Face Styles tool set to the toolbar.

These buttons change the way SketchUp objects appear in the drawing area. For
example, the X-ray buttons make object surfaces semitransparent, which helps
when working with complex models (page 194). The other face styles are wire-
frame, hidden line, shaded, shaded with textures, and monochrome. (Face
Styles are covered in detail in the section on materials, page 193.)
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8. Drag the Get Current View tool to the toolbar.

This tool copies a view from Google Earth so you can use it in your document.
You must have the Google Earth application running to get a snapshot.

9. Drag the Model Info button to the toolbar.

The blue circle with the letter i is the Model Info button, which provides juicy
tidbits about the model you’re building.

10. Click Done to save your changes.

Print Face Styles Get Current View Figure 1-6:
Undo and To customize the toolbar
Redo Standard Views odel Info at the top of the drawing
area, drag the tools you
oo |@] bench_finished.skp - SketchUp (an) want from the WindOW
2 & GORREED COEFEECIiIr) o) ) » into the toolbar area. To
remove buttons from the
ems into the toolbar... toolbar l'ust drag
,
=D T RATT wE oo W them off.
fiews Face Styles UndofRedo Shadows Shadows
[>]n] O O o L > Ly
Slideshow Model Info Section Display Section Cuts X-Ray Mode Compenent Maker Select
P 7 = & @ %
Tape Measure Protractor Dimension Tool Text Tool 3D Text Tool Section Plane Tool Axis Tool
A, = - —=y 'y L ~d

Note: You're free to move your toolbars around as much as you like, but don't move them constantly.
Leave them in one place for a while, and see how your new setup works. If it works well, you'll soon find
yourself automatically clicking tools and zipping right along. If not, you'll be able to see what's not work-
ing and change it.

Creating Your First SketchUp Document

Just as in Microsoft Word or Adobe Photoshop, before you start working in
SketchUp, you have to create a new document to work in. Unlike some other pro-
grams, SketchUp always creates documents from a template that defines the units of
measure and sets up the background colors for the drawing area. Some templates
may even include prebuilt models or other objects. For example, the Architectural
Design templates include a human model as a visual reference. The Product Design
and Woodworking templates include a carpenter’s square for the same purpose. This
section shows you how to choose the right template for your project.
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Choosing a Drawing Template

SketchUp comes with a bunch of templates that give you a head start depending
on the type of model you’re building. When you choose the right template, you
don’t have to begin your project by setting all the preferences—like units of mea-
sure, the way objects snap to each other, the way the ground is represented, and
the geographic location.

Here are the questions to ask when deciding which template to choose:
+ Are you working in feet and inches, or metric?
+ What size is your project? For example, is your basic scale inches or feet?

+ Are you working in 3-D or 2-D? (Yes, once you get used to SketchUp’s tools,
you’ll find yourself firing it up for quick 2-D projects.)

After you answer those questions, it’s easy to make your choice from SketchUp’s
standard templates. Just look over the helpful template names and the description
of typical projects for each template. For each template style, you can choose either
feet and inches, or metric measurements. Here are the templates that come with
SketchUp:

+ Simple Template. This general-use 3-D modeling template offers basic styling and
simple background colors—green for earth, blue for sky. The line styles are simple,
with the sketchy, hand-drawn look used in the other templates. As the name
implies, it’s great for quick sketching and a variety of projects large and small.

+ Architectural Design. Another 3-D template, with a large measurement scale
for designing buildings and their interiors. The line styles in this template
match the hand-drawn effects used by architects.

* Google Earth Modeling. Use this template if you are designing a building and
want to place it on the map in Google Earth (Chapter 14).

+ Engineering. If you’re a mechanical or design engineer, this template is for you.
For example, the Feet and Inches version of the engineering template displays
decimal units of feet. Use this when you’re designing an electric car or the
innards of a blender.

* Product Design and Woodworking. Use this template for smaller-scale projects
like furniture design or building a birdhouse.

You can’t create a SketchUp document without using a template. For this exam-
ple, choose a 3-D template that’s suitable for furniture building: “Product Design
and Woodworking — Feet and Inches”. To change from one template to another,
you change SketchUp template preferences and then start a new document.
SketchUp doesn’t give you a way to change a template in an open document nor,
oddly, a way to choose a template when you use a File + New command.
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1. Choose Window — Preferences (Windows) or SketchUp — Preferences (Mac).

The System Preferences window opens, as shown in Figure 1-7. Along the left
side of the box, you see the all the types of preferences you can set.

2. From the list on the left, choose Template.
You see a list of templates with the heading Default Drawing Template.
3. Choose “Product Design and Woodworking — Feet and Inches” and then click OK.

With this setting, SketchUp starts with a 3-D woodworking template when you
open a new document. It doesn’t change the document that’s already open.

4. To open a new document using the template you just chose, go to File » New.

A new document opens. You may see changes in the drawing area from the last
time you opened a document—Ilike a different background color. More impor-
tantly, the units of measure and other settings are preset for a woodworking project.

— Figure 1-7:

System Preferences

- = Use the System Preferences window

(SketchUp Preferences on Mac) to choose

|

A, (W e o a drawing template that gives you a head
e T Architectural Design - Fee_ ~ |_Browse... | start on the type of projects you do most
Fles 4 thtschches _ often. Templates come with specific units
This template is for architectural
ogiizhil | andinterior desian. B of measurement, and they can even
e | 4 . p
Shortats — 5 include predrawn models. You'll see more
| o | o titcttural Do -t of the preferences when you choose file
? This template is for architectural locations for components and materials.

~ | and interior design.

| Google Earth Modeling - F...
| Units: Inches

L Use this template i you are t
e creating a model for use in Gooaq...

Creating Your Own Templates

Once you’re a SketchUp pro, you’ll probably want to create templates that are set
up for specific projects. For example, imagine you’re designing houses for a devel-
opment; you could save the structure of a basic home in your template. From the
template, you could design a neighborhood full of fancier custom homes by add-
ing extra rooms, five-car garages, or balcony decks.

Here are the basic steps to create and save a new template:
1. Open a new file by choosing File — New.

A new empty document opens.
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FREQUENTLY ASKED QUESTION

Double Document Dilemma

Can | work with two SketchUp documents at the same time? Windows also closes the current document if you try to start
a second SketchUp document from a file. You can work
around SketchUp’s single-minded behavior—start up two
copies of the SketchUp program. For example, in Vista,
while you have a SketchUp document open, press the Win-
dows key. Your cursor is automatically placed in the Start
Search box as shown in Figure 1-8. Type SketchUp and you
see a list of SketchUp-related files. At the top of the Pro-
grams list is Google SketchUp. If it's highlighted, just press
Enter; if it's not highlighted, click it. Either action starts a sec-
ond copy of the SketchUp program. You can open different
models in each copy, and cut and paste between them.

Sometimes you'll want to have two SketchUp documents
open at the same time. Perhaps you're building cars and
you want to copy the wheels from one model to another.
It's easy on a Mac to open a second document. Just choose
File — Open and select a SketchUp document. In Windows,
it's different. If you use the same File - Open command,
SketchUp closes the current document before it opens the
new one. Fortunately, SketchUp asks whether you want to
save the current document before closing it.

Figure 1-8:
Programs To run two copies of the
Google SketchUp — -4 ceagle skeschuin SketchUp program at the
program hlgh]lghted % Google SketchUp Viewer Christopher same time, start your
évhtt*”k:t e . second copy from the
A Windows Start menu or

® http://sketchup.goegle.com/3dwareho... [[eEo—. !
@http:flske'tchup.goog\e‘comIEdwareho..‘ from the QUICk LaunCh

(® hitp//sketchup.google.com/3dwareho.. [IALIE toolbar. With two copies
ghttp:fl;ket(hup.goog\e‘(um/’i’dwareho..‘ running, you can open
http://sketchup.google.com/3dwareho... -
 htp://sketchup.google.com/3dwareho... |8 different Ske,tChUp
TmwE documents in each.
| SketchUp Computer
[ Search Results in SketchUp
= SketchUp Cookbook.pdf Network
| SketchUp

Games

Files

Connect To
Communications

=1 Re SketchUp:MM

(=1 Re: SketchUp evaluation
(-4 SketchUpdate Newsletter, July lssue Default Programs
= [O'Reilly Media] A new file has been up...

anel

Help and Support
2 Search Everywhere
(C Search the Internet

SketchUp icon on Quick Launch toolbar

2. Open the Model Info box with the button that looks like a blue i or with the
menu Window — Model Info.

The Model Info box shows details about your project and gives you a way to
change settings for Units, Text Size and Font, Animation settings, and more.
You’ll learn more about all these features later in this book.
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3. Adjust the settings in the Model Info box.

As you go through this book, you’ll learn about all of these options and which
ones you need for various kinds of projects. In most cases, you change settings
by typing directly into text boxes or choosing from lists. When you’re done,
close the box by clicking the close button in the upper-right corner.

. Choose Window — Preferences (Windows) or SketchUp — Preferences (Mac)

to open the System Preferences window (Figure 1-9).

Change the settings to create the SketchUp environment you need. For example,
you can change the locations where SketchUp saves files, components, and mate-
rials. You can create your own shortcut keys for features you use frequently.
Youll find more details about creating shortcut keys in the box on page 31.

Note: Mac preferences are always in the same spot under the first menu that bears the name of the pro-
gram. In Windows, the Preferences command (sometimes called Options) may appear in different menus.
In many programs, it's under the Edit or the Tools menu. The Windows version of SketchUp stashes Pref-
erences in an unusual spot under the Window menu. There's some logic to this choice, in that the command

opens a window where you set your preferences.

Figure 1-9:

System Preferences

i

Use the System Preferences window to set

Applications
Compatibility
Drawing
Extensions

General
OpeniGL
Shortcuts
2| |Template

L

up preferences for your custom template.
Click the topic on the left, and then fine-

Watermark images: I C:\Users\Christopher\Documents), @

Models: [:\Users\Christopher Documents\ tune your preferences with the settings that

appear in the large panel on the right.

Components: I C:\Users\Christopher \Documents),

T e«

Materials: |C:‘|JJsers‘l,Chrishopher\.D0mmEmE\

Styles: |C:\JJsers‘l,Christopher\,Dou.lmems\Skeh: @

Texture images: I C:\Users\Christopher\Documents), p
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Export... | QK i
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. In the drawing area, add to your SketchUp template any drawings, models, or

components that you want.

Here’s where you can add the geometry for that basic house for your development.

. Choose File — Save As Template (Figure 1-10).

The Save As Template dialog box opens, where you provide a Name and File
Name for the template. It’s also helpful if you provide some more details about
the purpose of the template in the Description box.
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SketchUp automatically saves the template in the proper directory. In Win-
dows, it’s usually C:\Program Files\Google\Google SketchUp 7\Resources\en-US\
Templates. On a Mac, the location is Macintosh HD/Users/username/Library/
Application Support/Google SketchUp 7/SketchUp/Templates.

After you’ve saved your file in the SketchUp Templates directory, it appears in the
list along with the other templates. In fact, any .skp file that’s in your Templates
folder appears on the list, so if you’ve already got a SketchUp document that has
everything you want in your template, just copy it to your Templates folder.

Creating Your First
SketchUp Document

extra room components.|

- template when you create new documents.

File Name: ] Basic Home.skp

¥ Setas default template

Save ] Cancel ]

Save As Template = Figure 1-10: o ] )
When you create a template, give it a name that will appear in
Name: |Basic Home the Preference — Templates view and give it a file name. A
i T S ————— T description is optional, but it's usually helpful for you and

homes. Create custom homes with garage and anyone else who uses the template. Turn on the “Set as default
template” option if you want SketchUp to automatically use this

Changing Your Camera View

When you work in 3-D, you constantly change views, so it’s important to learn
where the view tools are and how to use them. It’s one of the most important skills
you can develop for 3-D work. View tools fall into two categories: tools that jump
to the Camera Standard Views, like the Front, Back, Left, and Right commands,
and tools that let you gradually move from one view to another, like the Zoom tool
or the Pan (hand) tool.

The factory settings for the Standard Views are buried under the Camera menu
(Camera — Standard Views) as shown in Figure 1-11. If you followed the setup
steps earlier in this chapter (page 18), then you added the View toolbar to your
SketchUp window for easier access. In the View toolbar (Figure 1-12), you find
these handy buttons to jump to a new view, in the following order:

* Iso. A slightly angled front view, as you can tell by the icon. It’s great when
you need to get a feeling for perspective and the relationship of objects.

* Top. Viewing your model from the top sometimes makes it seem flat and
two-dimensional, even unrecognizable (here, you're looking down on the
roof and chimney). On the other hand, if something feels odd about the rela-
tionship of objects, it can help to change to a top view and to Zoom out or to
use Zoom Extents (Shift-Z). You may find that the objects are farther from
each other than you think.

+ Front. A straight-on front view, usually a good place to start when you’re
building a model.

CHAPTER 1: BUILDING A BENCH: YOUR FIrRsT SKETCHUP MODEL
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+ Right. It’s common practice to jump back and forth between Front, Right,
and Left views as you build.

+ Back. Depending on the object, the back may get less attention, or it may be
just as important as the other views. This house apparently has no back door,
which helps distinguish it from the front.

+ Left. It’s anybody’s guess why the button for Left view is at the right end of
the toolbar. You can glance at the Front view button to remind yourself that
the left side is the one with no chimney.

¢’ bench finished.skp - SketchUp Pro Figure 1-11:
File Edit View [Camera| Draw Tools Window Help For commands that you use
o eadlh Previois =1L L] cqnstantly, the individual
= Nt views such as Front, Left,
L g _ and Top are oddly buried
Standard Views 3 To
B & I P under two menus: Camera
il_;: Parallel Projection otiom — Standard Views,
. (_\ v Perspective fiont
Two-Point Perspective
‘ @ . Back
_________ Left
:‘ ‘L Match Mew Photo... Right
c E Edit Matched Photo 2 s
> (F _ Orbit 0
\ﬂ 2'\ Pan H \\
& Zoom z
X & Field of View \
%E Zoom Window Ctrl+Shift+W W
Zoom Extents Ctrl+Shift+E
62 \
Q Q Zoom to Photo
_ﬂ_:@ Position Camera
PN Walk
e Look Around
=
2\ @l =
LY \ \ /
Iso Top Front Right Back Left Figure 1-12:
The View toolbar is a handier way to jump to a new standard view.
Think of changing view as positioning your camera in a new location.
;I{|5L [ E Fal = If you have trouble remembering which is which—how does a house
- 11 . . with no door signify “Back”?—just hover your mouse over the button.
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Often, instead of jumping to a completely new view, you want to gradually move
the camera from one spot to another, so you can inspect your model at different
angles along the way. The tools you use to move to a new view are in the Camera
toolbar (Figure 1-13). It’s also the best way to change your angle of view in small
increments. If you followed the setup steps earlier in this chapter (page 18), you
added these tools to your workspace when you selected the Large Tool Set. Here’s a
rundown of the tools, with keyboard shortcuts (when available) in parentheses:

* Orbit (Windows shortcut O; Mac shortcut 8-B). You can move in any
direction with the Orbit tool. Just drag your drawing in the direction you
want to turn it. It may take a little practice to get used to the Orbit tool, but
once you’ve mastered it, you’ll love it. If you have a three-button mouse or a
mouse with a scroll wheel, you can use the Orbit tool by pressing the center

mouse button and dragging.

UP TO SPEED

Four Ways to Do Just About Everything

As you may have noticed, you have four ways to do just
about everything in SketchUp: click a toolbar; use a key-
board shortcut; right-click to display a shortcut menu; or
choose a command from a menu.

Which method is easiest depends on what you're doing at
the time and your preferences. If you've already got a
mouse in hand, it may be easiest to click a toolbar button.
If you've got a hand on the keyboard, a shortcut key might
be just the thing. The biggest problem with shortcuts is that
you have to remember them; however, after using them a
few times, they become second nature. Here are a few
shortcuts to learn early. (As explained in the tip on page 30,
the single-letter shortcuts work on both Windows and Mac;
Mac-only keystrokes are included, too, if you can't keep
your finger off that 88 key.)

View shortcuts:
* Orbit - O (Mac only: 88-B)
* Pan - H (Mac only: 38-R)
+ Zoom - Z (Mac only: 88-\)

Tool shortcuts:
* Select - space bar (Mac only: 88-/)
* Erase-E
» Move - M (Mac only: 88-0)
* Push/Pull - P (Mac only: 88-=)

That's enough to get started. You'll learn your own faves as
you go along.

Menus are seldom the handiest route to a command, but
menus have a few good points. First of all, some commands
are available only in the menus. Also, the way menus are
organized can help you find the command you need. It's
worth checking out the menus when you're first learning
SketchUp, since the menus helpfully list the shortcut keys
(even the ones you create, as described in the box on page
31). Keep an eye out for those shortcut keys, and maybe you
won't have to go digging through the menus next time.

If you're of the Mac persuasion, you may notice different
keyboard shortcuts listed in the menus. In most cases the
Windows shortcut keys such as those listed here work, too.
You can use whichever key suits you best, but you may find
the Windows keys a little more intuitive.
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+ Pan (Windows shortcut H; Mac shortcut 8-R). Using the Pan tool with its
hand icon (hence the H in the Windows shortcut) feels like you're grabbing
the image and dragging it to a new spot. If you have a three-button mouse, an
even easier way to pan is to press Shift, and then drag with the middle button.
(But you know you’re really just changing the camera position, right?)

Zoom (Windows shortcut Z; Mac shortcut 8-\). The grander your model,
the more you’ll be zooming in to see details and then zooming out to view
the big picture. If your mouse has a scroll wheel, you can spin it to zoom.
(Whee!)

Zoom Extents (Windows shortcut Shift-Z or Ctrl+Shift+E; Mac shortcut
88-[).A very handy button, Zoom Extents zooms out just far enough so that
all the objects in your drawing are in view. If you accidentally lose an object
by moving it far away from everything else, you can use Zoom Extents to
find it. Another time Zoom Extents comes in handy is when you’re lost. Per-
haps you’re staring at an empty drawing area and wondering why your
model disappeared. The problem may be that the camera is pointed at noth-
ing. Click Zoom Extents and the camera shows all the objects in your draw-
ing, so you can get your bearings.

Tip: If you like using these keyboard shortcuts and want more, see the box on page 29 for a list of popu-
lar shortcut keys you should memorize. SketchUp even lets you make your own! See the box on page 31
for instructions.

Bonus Tip for Mac Users: Almost all of the Windows single-letter shortcuts work on Macs. So, if you'd
rather use “O" for orbit than use 38-B, go ahead. In general, the single-letter shortcuts are easier to use
because they're mnemonic and they're single letters as opposed to key combinations. To keep things sim-
ple, this book uses the single-key shortcuts when they work on both Windows and Mac. If you need to
look up a shortcut, check out Appendix B. It includes all the shortcuts for every command.

* Previous. Jumps to your previous view. Points of view are automatically
saved as you work in SketchUp.

+ Next. Works just like the Next button on a web browser. For example, if you
used the Previous button, click the Next button to move back to your origi-
nal view.

Figure 1-13:
In SketchUp you're constantly changing views so you can see your

Orbit—l!-‘_E'::p. -"ii':_ Pan project from different angles. In short order you'll become very familiar

Zoom—D\ E‘— Zoom Extents
Previous \/iew—q_.e ﬁ)— Next view

with the camera buttons.
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GEM IN THE ROUGH

Setting Up View Shortcut Keys

Lots of SketchUp artists work with one hand on the mouse
and another on the keyboard. You'll find shortcut keys for
the view tools as described in the list on page 29. You may
want to make some shortcuts for the standard views, too.
That way you can jump to a particular view quickly.

One method is to use the Alt key (Option on a Mac) along
with nearby keys to create a logical pattern of views. To add
new shortcut keys go to Windows — Preferences — Short-
cuts (Windows) or SketchUp — Preferences — Shortcuts
(Mac) as shown in Figure 1-14. In the Function list, click the
command that needs a shortcut.

For Windows: In the Add Shortcut box, type the keys for the
shortcut you want to use, and then click the + button. If
your shortcut key is already being used, you see a warning
that lists the command currently using that shortcut, and
you have a chance to change your mind. When you're done
with all your shortcuts, click OK to save them.

For Mac: Click in the box at the bottom, and then type the
shortcut you want to use. If the shortcut is available, you see
the keys listed next to the command. If the shortcut is
already being used, you hear the Mac warning noise

Here's a layout that some folks find easy to use with their left
hand on the keyboard. For Macs, use Option or Control in
place of Alt. The keyboard layout hints at the keys' functions:

Alt+A: Left
Alt+D: Right
Alt+W: Back
Alt+S: Top
Alt+X: Front
Alt+Z: Previous
Alt+C: Next
Alt+Q: Iso

You can use the same method to create or change the
shortcut keys for just about any command in SketchUp. For
example, if you frequently use Adobe programs, you may
want to change SketchUp's shortcuts to match the Adobe
shortcuts that are embedded in your brain.

Applications
Compatibility
Drawing
Extensions
Files Camera/Pan

General Camera/Parallel Projection
OpenGL Camera/Perspective
Camera/Position Camera
Camera/Previous
Camera/Standard Views [Back
Camera/Standard Views [Bottom
Camera/Standard Views Front
Camera/Standard Views /Isa
Camera/Standard Views [Left
Camera/Standard Views [Right

Camera/Standard Views [Top
Mamars Mun Daint Darcnacfiva

Template

Figure 1-14:

If you're a fan of shortcut keys, you can set
up some shortcuts for the standard views.
In the System Preferences window choose a
command, and type the shortcut in the Add
Shortcut box. Click the + button to save the
command. Here Alt+Q is being assigned to
the Iso view.
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Bench: Starting Your First Model

If you’re building a bench in the real world, you need to go to the lumberyard and
buy some lumber. For this project, building a bench in SketchUp, you’re going to
mill up your own lumber. You’ll create the four boards you need for your bench,
making sure that their dimensions are just right. No sawdust or wasted short ends
in SketchUp! Then you’ll fit the pieces together.

Note: The exercises in the remainder of this chapter focus on building a simple bench. If you'd like to
jump ahead to see the finished bench, you can download the file bench_finished.skp from the Missing CD
for this book found at http,//missingmanuals.com/cds.

Building a Board

The board that makes the seat for this bench is a 2 x 12 that’s 72 inches long. These
boards are kind of expensive at Home Depot, but with SketchUp, you’ve got your
own lumber mill. All SketchUp objects start as 2-D drawings, which you’ll learn all
about in the next chapter (page 59). They get their third dimension when you use
the Push/Pull tool to give them shape. Follow these steps to get a feel for the full
procedure:

1. Open a new SketchUp document with File » New.

A new SketchUp document opens in Iso view. You see colored lines that are
guides for the three axes in your SketchUp world. In this view, the blue line runs
somewhat vertically, representing up and down directions. The red line runs
somewhat horizontally, representing left and right. The green line represents near
(closer to the camera) and far (away from the camera).

Note: If your view is different from the one described in step 1, make sure you've chosen Inches (“Prod-
uct Design and Woodworking - Feet and Inches”)-3D as your Template preference as described in step 3
on page 24.

2. Change to a Front view either by clicking the Front button or by using the
menu Camera — Standard Views — Front.

In Front view, the blue axis runs straight up and down the drawing area, and
the red axis sits on the horizon running straight across the drawing area from
left to right.

3. Choose the Rectangle tool from the toolbar or click Draw — Rectangle; then, to
the right of the blue axis and above the red axis, drag to draw a small rectangle
of any size and shape as shown in Figure 1-15.

When you’re done, don’t click anywhere else or press any keys. Drawing a pre-
cise rectangle in SketchUp is a two-step process. First you draw a basic shape,
and then you enter the specific dimensions as described in the next step.
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. Using your keyboard, type the numbers separated by a comma: 72, 2. Don’t
worry about clicking anywhere; just press the keys.

As you type, the numbers appear in the Measurements toolbar in the lower-
right corner. You never have to click the Measurements toolbar to enter
dimensions—it knows what you’re doing! When you type 72, the Measure-
ments toolbar knows you’re saying you want the rectangle you just drew to be
72 inches long—the width of your bench. The comma is a separator, telling
SketchUp that the next number will be another dimension measurement. When
you enter the 2, you'’re saying you want the rectangle to be 2 inches tall—the
thickness of your bench seat. If you make a mistake while typing, press Esc and
enter new dimensions. You can keep changing the dimensions until you choose
another tool or menu command. To save the dimensions, press Enter.

Chances are your rectangle doesn’t fit in your drawing area or it’s not centered.
You’ll resolve that problem in the next step.

. Click the Zoom Extents (Camera —» Zoom Extents) button to get a complete
view of your rectangle.

The Zoom Extents button zooms the drawing window so every object in your
drawing is in the view. It’s a handy button that you’ll use frequently, so early on,
it’s worth noting its location in the toolbar and memorizing the shortcut key
(Shift+Z for Windows and 88-[ for Mac).
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6. Click the Iso view button, or use the menu command Camera — Standard

Views — Iso.

The Iso button looks like a small house viewed at an angle. The Iso view gives
you a better 3-D view of your rectangle as you turn it into a board in the next
couple steps.

. Choose the amazingly handy Push/Pull tool by clicking its toolbar button or

by choosing Tools — Push/Pull (Figure 1-16).

The Push/Pull button looks like a box with an arrow sprouting from the top.

. Click once on the rectangle’s face (avoid clicking on one of the black edge

lines). Then move your mouse around, but don’t click anywhere else or press
any keys.

As you move the mouse, your bench seat starts to change shape. In the next
step, you specify the width of your bench seat.

. Type 12 and the numbers appear in the Measurements toolbar.

Your bench seat becomes 12 inches wide.

Congratulations! You just finished your first model and created a bench seat that’s

2% 12 %72 inches.
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Tip: The Measurements toolbar makes SketchUp so easy to use. This magic box always seems to know
what you want to do. You never have to click in the Measurements toolbar to enter numbers. Simply type
numbers right after you use a tool. The Measurements toolbar knows what to expect based on your most
recent action. If you change your mind or make a mistake entering numbers, you can press Esc to start over.

Selecting Objects

Before you can move an object you create in SketchUp, you have to select it. Simi-
larly, if you want to change the shape of an object, you need to select the edge or
face of the object that you want to change. In fact, before you can do pretty much
anything in SketchUp, you need to make a selection. If you’ve used drawing or ani-
mation programs, youre probably pretty confident about your selection skills.
That’s great—but SketchUp has a few quirks that you need to know about:

+ All SketchUp objects are made up of edges and faces. Those are the two basic
elements of the SketchUp universe. No matter how complicated a SketchUp
model is, it’s simply a collection of edges and faces.

+ All SketchUp objects are hollow inside. That board you created in the previous
section? It’s not solid wood; think of it instead as a cardboard box. You’ll learn
some of the implications of this hollowness in later chapters.

* When you select an edge, a highlight shows the selection as a blue line.

+ When you select a face, it’s highlighted with a pattern of dots as shown in
Figure 1-17.

+ A single click selects the edge or face that you click, nothing else. So if you click an
edge and then use the Move (M) tool, you change the shape of your object
because you’re moving a single edge. The faces adjacent to the edge you’re mov-
ing change shape, and your object shrinks or grows accordingly. Go ahead and try
it on your board now—you know you can’t wait. Use Esc or Ctrl+Z (88-Z) to
undo any weirdness and to return your 2 X 12X 72-inch seat to its former shape.

+ Double-clicking a face selects the face and all adjacent edges.
+ Double-clicking an edge selects the edge and the faces that it bisects.

« Triple-clicking selects an entire object—all the edges and all the faces. This
move is an important one, because you’ll often want to select an entire object.

+ Ctrl-click (Option-click) to add objects to your selection. (The cursor shows a +
symbol.)

« Shift+Ctrl-click (Shift-Option-click) to remove objects from a selection. (The cur-
sor shows a — symbol.)

« Shift-click to add objects to or remove objects from your selection. (The cursor
shows both a + and — symbol.)
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Turning Your Bench
Seat into a

Component

* Deselecting (making sure that nothing is selected) is just as important as select-
ing. To deselect, click in an empty part of the drawing area, or Edit — Select
None (Ctrl+T or Shift-88-A).

[ : S Figure 1-17:
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Tip: Remember, if you find yourself dragging a finely designed object into a hideous shape because you
didn't completely select it, you can use a couple of standard emergency measures. If you haven't com-
pleted your distortion with a final click, you can always press Esc; the object returns to its original shape. If
you've made that final click, press Ctrl+Z (88-Z) to undo your last action.

Turning Your Bench Seat into a Component

When you place one SketchUp object against another, they tend to glue them-
selves together. Sometimes this behavior is helpful, but other times it’s annoying.
(For complete details see page 313.) Suppose you place a 2x 4 on top of the bench
seat. Later, if you move the 2 x4 with an edge or surface glued to the bench seat,
one of two things happens. Either both the seat and the 2 x4 move, or moving the
2 x4 distorts the lovely shape of your bench seat. The way to keep this from hap-
pening is to turn the bench seat into a component. Components have many advan-
tages and you’ll read all about them in Chapter 5. The immediate advantage for
your bench seat is that a component keeps its shape; you can place it against
another object without gluing its edges and surfaces to that object. Here are the
steps to turn your bench seat into a component:

1. With the Select tool (space bar), triple-click the 2x 12 x 72-inch bench seat to
select all of its faces and edges.

The selected edges turn blue, and the selected faces are highlighted with dots.
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10.

. Press G to open the Create Component box.

You could also click the Create Component button (it’s next to the selection
arrow) or choose Edit —+ Create Component.

. In the Name box, type Bench Seat, as shown in Figure 1-18.

Use a descriptive name that will mean something to you (and others) 12
months from now.

. In the Description box, type 2x12x72 inch piece of lumber.

This description may come in handy later if you’re looking through your com-
ponents for a piece of lumber.

. Leave the rest of the options as they are and click the Create button.

Your bench seat is still selected, and it’s highlighted as a component with an
envelope of blue lines.

. Open the Components window (Window — Components) and click the Select tab.

The Components window has three tabs: Select, Edit, and Statistics. It shows
different details for each.

. Under the tabs, click the button that looks like a house.

The house button is named “In Model” because it’s used to display the compo-
nents that are in your model. You see this button in the Materials and Styles
windows, too. At this point, Bench Seat should be the only component showing.

. In the Components window, click the Bench Seat component to select it, and

then click the Statistics tab.

Notice that the Statistics tab provides details about the selected component. In
the case of your Bench Seat, it shows that there are 12 edges and 6 faces. How
rectangular!

. Click the close button to close the Create Component window.

If there’s a bench seat attached to your mouse cursor, that’s because SketchUp
thought you wanted to add a component to your drawing. Press Esc to make it
g0 away.

Use File — Save to save your project.

A standard file box appears, where you can navigate to a directory and type in a
file name. Even though you’re not finished with your bench, it never hurts to
save early and save often.

So, you turned your bench seat into a component. Now it won’t get confused
when it comes up against other objects. If you want another, identical bench seat
or a 2x12x72-inch board for any other purpose, all you have to do is drag it out
of the Components window. Make sure you’re on the Select tab and drag. In the

CHAPTER 1: BUILDING A BENCH: YOUR FIrRsT SKETCHUP MODEL

Turning Your Bench
Seat into a

Component

37



Turning Your Bench
Seat into a

Component

” Figure 1-18:
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drawing window you can select an entire component with a single click—no triple-
clicking is needed for components. Notice that components are highlighted with
extra blue lines like an envelope when you select them. That’s a visual reminder
that they’re components and that you can’t modify them like other objects. You’ll
learn some more details about components when you make the bench legs. The
complete story on editing components is in Chapter 5. For now, if you’ve got an
extra bench seat in your drawing, click it and press Delete. You’ll only need one
from here on out.

Building a Bench Leg

The legs for this bench are also 2 x 12 pieces of lumber. The legs are 15 inches tall,
which puts the top of the bench seat a comfortable 17 inches off the ground.

Here are the steps to create the first leg:
1. Click the Front view button or choose Camera — Standard Views — Front.

It’s usually easier to draw your initial 2-D shape in Front view or Top view.
That way it’s easier to keep all the edges of your shape on a single axis.

2. Press R to choose the Rectangle tool.

The SketchUp cursor changes to a pencil, indicating that you’re ready to draw
something. A hint that says “Select first corner” appears in the status bar.

3. Below the bench seat, draw a small rectangle of any size and shape, but don’t
click anywhere or press any keys.

You don’t need to worry about the exact placement of the leg in the drawing—
you’ll position it later.
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. Type the following: 2, 15.

Remember, you don’t have to click first; the numbers automatically appear in
the Measurements toolbar. These dimensions create a rectangle that’s taller
than it is wide—just the thing for your bench leg.

. Click the Iso view button or choose Camera — Standard Views — Iso.

You see a 3-D view of the drawing area, which makes it easier to turn your rect-
angle into a board in the next few steps (Figure 1-19). If necessary, use the
Zoom (Z) and Pan (H) tools to get a good view of your bench leg.

. With the Push/Pull (P) tool, click and push the face toward the upper-left
corner of the drawing area.

Stop as soon as you begin to see it change shape, and don’t click anywhere or
press any keys. You want to accurately enter a dimension for the bench leg.

. Type 12 for the width of the bench leg.

As you type, the numbers appear in the Measurements toolbar. (It’s not neces-
sary to click in the Measurements toolbar before you type the dimension.) If
you make a mistake, press Esc and enter the number again. When you’re done,
the bench leg is fully formed as a 2 x 12 that stands 15 inches tall.

Turning Your Bench
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8. Triple-click the leg and then press G to open the Create Component box.

Triple-clicking selects all the edges and faces of the bench leg. When you press
G, the Create Component box appears.

9. In the Name box type Bench Leg, and in the Description box type 2x12x15 inch
piece of lumber.

10. Click Create.

SketchUp saves the Bench Leg component. You now have two components in
your model: Bench Seat and Bench Leg.

Unless you enjoy sitting at an angle, your bench needs two legs. You have two ways
to create an identical second leg component. You can select the leg with the Selec-
tion arrow (space bar), and then copy (Ctrl+C) and paste (Ctrl+V) a new leg com-
ponent into your document. Because your leg is a component, you can also open
the Components window (Windows —» Components), set the drop-down menu
under the tabs to In Model, and then drag a second instance of the Bench Leg com-
ponent into your document as shown in Figure 1-20. Either way, you have two
instances of the Bench Leg component in your document. If you edit the compo-
nent—add color to it, make the leg longer, and so on—the changes take place in
both bench legs in your document.
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Building the Bench Support

At this point, you've milled three pieces of lumber: a bench seat and two legs. You
have only one more piece to go. To make sure that your bench is sturdy, you need
a support piece of lumber that connects and stabilizes the other three pieces.
That’ll cure the wobbles. The bench support is 2852 inches. You’re probably a
pro at milling up lumber by now, but in any case, here’s a short version of the steps
again:

1. Click the Front view button or choose Camera — Standard Views — Front.
Front view makes it easier to draw a rectangle on the red axis.

2. Choose the Rectangle (R) tool, and then draw a small rectangle of any size and
shape.

Don’t worry about the size; you’ll enter the dimensions in the Measurements
toolbar.

3. Type 2, 8 for your dimensions, and then press Enter.

The numbers appear in the Measurements toolbar, creating a rectangle that’s 2
inches wide and 8 inches tall.

4. Click the Iso view button or choose Camera — Standard Views — Iso.

Iso view provides a better angle for pushing the 2x8 rectangle into a three-
dimensional piece of lumber.

5. Press P to select the Push/Pull tool, and then begin to push the face of the rect-
angle into a 3-D shape.

You don’t have to be accurate as you’re pushing, just get the motion started,
and you can enter a precise dimension in the next step.

6. Type 52 and press Enter.

The numbers appear in the Measurements toolbar. The board becomes a 2x 8
that is 52 inches long.

7. Triple-click the support board to select all its edges and faces.
All the edges and faces of the support board are highlighted.

8. Press G to open the Create Component box. Name the component Support,
and for a description, type 2x8x52 inch piece of lumber.

SketchUp adds the Support board to your component library. You’ve created all
the lumber you need to build your bench.

Okay, you’ve milled all the pieces of lumber you need for this bench (Figure 1-21).
Grab your virtual nails. It’s time to put this baby together. Along the way, you’ll
learn how to move and rotate objects and how to show and hide components in
the drawing area.
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Rotating an Object

You’ve got lumber scattered all over the SketchUp drawing window. You may have
noticed that they’re all kind of oriented in the proper direction to piece together
into a bench except for that last piece, the support. You could have designed it to
be properly oriented by simply changing the order of the numbers as you entered
them into the Measurements toolbar (but then you wouldn’t have had an oppor-
tunity to practice rotating objects).

1. Click the Top view button or choose Camera — Standard Views — Top.
You see one of the narrow faces of the 2 x 8, as well as your other bench parts.
2. If necessary, use the Zoom (Z) and Pan (H) tools to drag the support into view.

It’s good to get used to positioning your work so you have just the right view of
your model.

3. Press Q or choose Tools — Rotate.

The cursor changes to a protractor, and you’re ready to apply the Rotate tool to
objects in the drawing area.

4. Move the Protractor tool over the support component.

The protractor flips around depending on which face it hovers over. The dot in
the middle, between the two curved arrows, snaps to endpoints, midpoints, and
edges. This behavior is typical for SketchUp—it tries to anticipate what you
want to do.
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. Position the center of the protractor over the midpoint of the left edge of the
bench support, as shown in Figure 1-22.

Moving the cursor over the left edge of the support, you notice a snapping
action when you reach the midpoint. Pause there, and a tooltip appears that
reads “Midpoint in Component”.

. Click to select the midpoint, and then move the cursor a few inches off to
the right.

A guideline appears between the midpoint and the cursor. The line snaps to a
position that is perpendicular to the support.

. Click to set this first reference guideline, and then begin to move the cursor in
an arc.

When you click, the reference guideline appears on the screen. The support
rotates as you move the cursor. A new guideline follows the cursor. Using this
line, you can accurately select an angle with the protractor. The Measurements
toolbar shows the value of the angle in degrees.

. Move the cursor so the support board rotates 90 degrees.

There’s a snapping action when you reach 90 degrees. The value of the angle
appears in the Measurements toolbar.

. Click to complete the rotation and 90 degrees.

When you complete the rotation, the Rotate tool’s guidelines disappear.
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Tip: Two tools change your cursor into a protractor—the Rotate tool and the Protractor tool (page 283). If
you ever find that the Rotate tool is behaving oddly, double-check to make sure you haven't chosen the
Protractor tool instead, or vice versa if you intended to protract.

Moving, Copying, and Deleting Components

Up to this point you created individual components. Now it’s time to build your
bench by putting those components together. When you’ve done that, you can select
everything and create a Bench component that’s made up of the other components.
The fact that you can have components inside of components comes in very handy
as you build complex models. Assembling your bench requires some patience,
because you have to successfully navigate SketchUp’s 3-D space. The first few times
you try to move your camera view around or to move objects in the drawing area can
be a little disorienting. Here are some tips to help you build and navigate:

+ Save your work early and often. Don’t wait until you’re done and everything is
perfect to save your document. Save frequently when you’re at a comfortable
spot. If you save your SketchUp drawing under different names, like Bench-1.
skp, Bench-2.skp, Bench-3.skp, and so on, you can go back to a previous stage if
something goes wrong.

+ Use the Esc key to undo when you’re in the midst of an action. When you type
numbers, they automatically appear in the Measurements toolbar, but they don’t
become permanent until you click a new tool or click in the drawing area. Up
until that point you can start over by typing a new number or by pressing Esc.

+ Use Ctrl+Z (38-Z) to undo after you've completed an action. As with most pro-
grams, Ctrl+Z (88-Z) is SketchUp’s undo keystroke. It undoes the last complete
command. If you need to go back several steps, just keep pressing Ctrl+Z (88-Z).

+ Use Camera — Previous and Camera — Next to jump back and forth between
camera views. It’s often helpful to view your model from different angles as you
position and tweak its elements. You’ll find the Previous and Next views such
valuable tools that you may want to assign them keyboard shortcuts as
described in the box on page 31.

Moving components

In most programs from word processors to basic paint programs, you move
objects by clicking anywhere on the object and dragging it to a new spot. You can
do that in SketchUp, but you’ll make your life easier if you retrain yourself to use
SketchUp’s best practices:

+ Don’t drag to move objects.

* Do click-move-click to move objects.
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In SketchUp you often want to place objects with precision, because you're trying
to align components like the parts of your bench perfectly. You don’t want sloppy,
overlapping, or misaligned edges. Chapter 2 gives a lot more detail about the intri-
cacies of moving objects. For now, remember these basic steps when you move an
object in SketchUp with the click-move-click method:

+ Click a specific point on the object you want to move. Often that’s a corner or a
midpoint.

+ In your drawing, click the specific point where you want to place that point of
your object. By using specific reference points, you place objects with precision.

To practice, change to Iso view and then zoom in on one of the bench legs in your
drawing. To start off, you can move it from place to place without worrying about
lining it up with any other object.

1. Zoom in so one of the bench legs looms large in the drawing window.

Leave enough room so you can move the leg to a new location a couple
inches away.

Tip: Use the Select None command (Ctrl+T or 88-A) to make sure nothing is selected before you use the
Move command.

2. Press M to select the Move tool, or choose Tools —» Move from the menu.
Your cursor changes to a cross with arrowheads.
3. Move the cursor over one of the broad faces of the Bench Leg component.

Highlights appear on the leg. Blue envelope lines highlight the object, indicat-
ing that it’s a component. Red crosses appear on the face, indicating points you
can use to rotate the component. These marks can also help you to find mid-
points of the component. You’ll have a chance to test these in later steps.

4. Hold the cursor over one of the corners of the bench leg.

A tooltip appears saying “Endpoint in Component”. The tooltip lets you know
that if you click now, you’ll select the Endpoint as your reference point for the
move. Don’t click now though; you’re not done yet.

5. Move the cursor along one of the edges.
The tooltip changes to “On Edge in Component”, as shown in Figure 1-23.
6. Keep moving the cursor down the edge until you find the midpoint.

When you near the midpoint, the cursor snaps slightly and the tooltip reads
“Midpoint in Component”.
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7. Move the cursor over one of the red crosses on the face of the bench leg.

The cursor changes to the protractor, indicating that you can use this point to
rotate the bench leg if necessary. For this model, the bench leg is probably already
correctly oriented. If you spin the leg and realize you didn’t need to, just press the
undo keystroke when you’re done (Ctrl+Z for Windows; 38-Z for Mac).

8. Click the lower corner of the Bench Leg closest to you.

Move the cursor over the corner. When the tooltip reads “Endpoint in Compo-
nent”, click.

9. Move the mouse to a new location in your drawing and click again.

As you move the cursor around the drawing window, the bench leg follows.
When you click a spot, SketchUp places that lower corner of the bench leg
exactly where you click.

Note: \When working with components, one click with the Move tool selects the entire component, mak-
ing it a cinch to move. Not so with non-component objects. If you click a non-component object with the
Move tool, you select only the clicked edge or face. When you make the move, only that edge or face
moves, changing the object’s shape. To move a non-component, triple-click the object with the Select tool.
When you see highlights on all the edges and faces of the object, you can use the Move tool to reposition
it without changing its shape.

B W e
When you hover (that is, pause the cursor) over

an object, a tooltip appears that names the type of
object. Here the tooltip shows that the Move tool is
over one of the component’s edges—a perfect
point to grab to move the bench leg precisely.
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You may want to experiment some more with the Move tool before you begin to
assemble your bench pieces. Get used to finding and selecting endpoints and mid-
points on your bench leg. Notice how you can drag the bench leg completely
through the other objects on the screen. (Can’t do that with real lumber!) You can
even place and leave a component so that it runs right through another component.

While you’re in move mode, drag the bench leg all over the screen. Notice how
sometimes it gets really big as if it’s close to you, and other times it’s really small as
if it’s far away. In fact it sort of jumps and changes size as you move it. That’s
because SketchUp is constantly guessing what type of a move you’re trying to
make. Are you trying to push the bench leg far into the distance? Or are you trying
to move it up and down over the same spot? In Chapter 2 you’ll learn how to tell
SketchUp exactly which direction you intend to move an object.

Copying and deleting components

Copying and deleting components in SketchUp is similar to just about any other
program you’ve ever used. Press the space bar to choose the Select tool; the cursor
looks like an arrow. Then click a component, like one of the bench legs. Choose
Edit —» Copy to copy the object. To paste it back into the drawing, choose Edit —
Paste. At that point, you find that your cursor changes to the Move tool with the
new bench leg attached. Click in your drawing to place the bench leg at that spot.
Copying and pasting a component like this bench leg does the same thing as drag-
ging a new Bench Leg out of the Components window. All of the Bench Leg com-
ponents are identical, and in SketchUp-speak, they’re considered instances of the
Bench Leg component. If you edit the Bench Leg component, those changes
appear in every bench leg instance in your model.

Deleting an object is even easier. You can practice on that third bench leg you just
created: you only need two for this project. Again, use the Select tool (space bar, or
Tools — Select). Click the doomed bench leg and then press Delete. Poof! It’s gone.

SketchUp uses the standard shortcut keys for Copy (Ctrl+C for Windows; 88-C for
Mac), Cut (Ctrl+X for Windows; 88-X for Mac), Paste (Ctrl+V for Windows, 38-V
for Mac), and Delete (Delete).

Component Hide and Seek with the Outliner

In the not too distant future, when you’re a SketchUp wizard, you’ll be building very
complex models made up of dozens of components. At times you’ll want to zero-in
on one specific component amidst a vast confusion of others. That’s when you’ll
turn to the Outliner. To open the Outliner, choose Window — Outliner. The Out-
liner window opens showing a list of the components in your drawing. Your bench is
a simple four-component model, so you should see a list that looks like Figure 1-24.

Clicking a component in the Outliner is the same as selecting a component in the
drawing area. Click the Bench Seat in the Outliner and you see highlights sur-
rounding the seat in the drawing window. In the next section, you’ll assemble the
two legs and the bench support into a single component. Even though your bench
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Outliner

Figure 1-24:

Filter: |
& Untitled
z <bench leg>
<bench seat>
= <bench support>

| ]

The Outliner window provides a list of the components in your drawing. When
you select a component in the Outliner window, it's also selected in the drawing
area, and vice versa. Even though they form one bench, the four parts are
actually individual components. You'll combine them in the next section.

is relatively simple, suppose you want to hide the bench seat while you work with
the other three components. To hide the bench seat, right-click (or 8-click) its
name in the Outliner, and then choose Hide from the shortcut menu. The name in
the Outliner fades to gray. When you want to see the bench seat again, just right-
click its name in the Outliner and then choose Unhide.

Assembling the Bench Components

Okay, now you’re an expert at selecting points on components and moving them.
It’s time to piece this thing together. The first step is to connect one of the bench
legs to the bench support.

1. Move (M) one bench leg and the support so that they’re relatively close to each
other, but not touching.

Remember to use the click-move-click technique (page 44) instead of dragging.

2. Zoom (Z), Pan (H), and Orbit (O) so you can see the objects from the top with
a little bit of perspective to help you judge depth.

You may want to jump to a different view: Front, Left, or Top. Just make sure
the objects are relatively close to each other. If necessary, use the Move (M) tool
to readjust.

3. Press the space bar, and then click an empty portion of the drawing area.

This is a quick way to make sure nothing is selected. You can also use the short-
cut keystroke (Ctrl+T for Windows or Shift-38-A for Mac).

4. Choose the Move (M) tool, and then hover over the top edge of the bench support
closest to the leg.

When the center of the Move tool is over the edge, you see a tooltip message,
like “On Edge in Component”.

5. Move the cursor toward the middle of the edge until the tooltip says “Mid-
point in Component”.

When you’re at the right spot, you see a message like the one in Figure 1-25.

GOOGLE SKETCHUP: THE MISSING MANUAL



Assembling the
Bench Components

6. Click to select the midpoint as a reference point for the move.

Once the bench leg is selected, it becomes attached to the cursor. Move the cur-
sor and the leg follows. If your bench leg is spinning instead of moving, you’ve
clicked the rotation point that’s close to the midpoint. Use Esc or Undo to put
your components back in place and try again.

(@ Untitied - SketchUp Pro Figure 1-25: o .
Hold the Move tool over an edge, a midpoint, or a face, and a tooltip

A T — | @ Appears that identifies the object. Click to select that point as the
[C8H | OO X DN G O reference point for moving the object.
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7. Move the cursor (and the bench leg) to the bench support, and then find the
midpoint of the support.

When you reach the midpoint, there’s a small snapping action as SketchUp
anticipates that you want to move your component to the midpoint.

8. Click the midpoint to complete the move.

Your bench leg is properly positioned next to the bench support as shown in
Figure 1-26.

9. Use the Orbit tool (O) to view your bench parts from a couple of different
angles.

It’s always good practice to check your work to make sure objects are con-
nected as you expect. Sometimes the perspective can fool you.

10. Repeat these steps to attach the second leg to your partially assembled bench.

When you’re done, the three pieces of the leg assembly look like Figure 1-27.
Now that the legs and the support that joins them are positioned just right,
they’ll be easier to work with as a single component.
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& Untitled - SketchUp Pro - o Figure 1-26:

To center the bench leg on the bench support, select the midpoint on

Fle Edt Viw Camera Draw Tools Window the bench leg, and then move it to the midpoint on the bench support.
[OPAPACX(YN&|O][6 SketchUp's sn’apping action signals when you have the cursor near a
[ midpoint. When you pause with the cursor over a midpoint, a tooltip
B G appears that reads “Midpoint in Component”.
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Figure 1-27:

Here’s how the three-
piece leg assembly looks
when you're done
attaching the two legs to
the support board. Once
you save it as a
component, you can
select the whole
assembly with a single
click and move it as

one piece.

11. Ctrl-click (Option-click) both legs and the support.

Each component shows a highlight envelope when it’s selected.
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12. Press G to open the Create Component box, name the component Leg Assembly,
and for a description, type 2 legs and support piece for bench.

This new component is made up of three other components.
13. Click Create.

By combining the three parts into a single leg assembly, you’ve made it easier to
move and position the entire assembly as a single unit.

Placing Components with Precision

Fitting the bench seat on top of the leg assembly takes a couple of steps to get
everything positioned precisely. The width of the bench legs and the seat is the
same, 12 inches, so the components fit snugly front and back without any over-
hang. The first step is to place the bench seat on top of the leg assembly and to
make sure the 12-inch bench seat is centered properly over the 12-inch legs.

The bench seat is longer than the leg assembly, so the sides of the bench seat hang can-
tilevered over the leg assembly. So the second step is to center the bench seat over the
leg assembly lengthwise. To do this, you use one of SketchUp’s handiest tricks, known
as an inference. An inference is SketchUp’s way of helping you find a particular point. It
may show up as a dotted line or a colored point on an edge. The following steps also
illustrate why it’s best to use the click-move-click method instead of dragging.

Note: If you hid the bench seat while working through the previous section, reveal it again now. Open the
Outliner (Window — Outliner), right-click Bench Seat, and then choose Unhide from the shortcut menu.

1. Use the Move (M) tool to position the bench seat so it’s close to the leg assembly.

To accurately position objects, it’s sometimes necessary to move the objects,
change your camera position, and then move the objects again.

2. Use the Orbit (O), Pan (H), and Zoom (Z) tools to get a good view of the
bench seat and the top of one of the legs.

Be patient and find the camera view that makes the job easier.

3. Use the Move (M) tool to move the lower-right corner of the bench seat to the
upper-right corner of the leg, as shown in Figure 1-28.

When the two endpoints (corners) are close, the bench seat snaps into position.
4. Change to the Front view (Camera — Standard Views — Front).

Using the Front view makes it easier to move the bench seat along the red axis
(left to right) without inadvertently changing its position on the green axis
(front to back).
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& Untitled - SketchlUp Pro - Figure 1-28:
L4

Move the corner (or “endpoint” in SketchUp-speak) of the
bench seat to the corner of one the legs, and you line up the
seat along two axes: the height (blue axis) and the depth
(green axis).
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The last step (not shown here) is to center the bench seat over
the legs by moving it in the direction of the red axis.
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5. Use the Move (M) tool and select the bench seat’s midpoint.

It doesn’t matter if you choose the midpoint on the top edge or the bottom
edge of the seat, because in the next step, you’ll restrict the movement of the
seat to movement along the red axis.

6. Slowly start to drag the bench seat to the left and then pause.

When you pause, a tooltip appears reading, “On Red Axis”. If you don’t see this
tooltip, you may be moving the bench seat off the red axis. Press Esc (or Undo
if you’ve completed the move), and try again with a steady hand.
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Tip: If you don't see the message “On Red Axis”, or if the bench seat starts to slip off in the wrong direc-
tion, press Esc and start over, dragging the seat at a slightly different angle. It may help to use the Orbit
(0) tool to view the bench at a slightly different angle.

7. When you see the “On Red Axis” tooltip, as shown in Figure 1-29, press Shift.

Pressing Shift restricts the movement to the red axis, keeping it aligned prop-
erly over the bench legs. You see a red dotted line that signals the movement is
restricted to the red axis. As long as you press Shift, you restrict the bench seat’s
movement, and you can’t move the bench seat up or down (blue axis) or back
into your drawing area (green axis).

| Untited - SketchUp Pro Sl  Figure 1-29:
[ File Edit View Comera Draw Tools Window Hep || |When the tooltip reads
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Tip: There’s another way to restrict movement to a particular axis by using the arrow keys. For example,
to move up and down on the blue axis, press the up arrow. Use the right arrow for the red axis and the
|eft arrow for the green.

8. Move the cursor down to find the support’s midpoint.

With the bench seat’s movement restricted, you can move your cursor away
from the bench seat without dragging the seat off track. The bench seat moves
in a level trajectory as you move the mouse cursor to find the midpoint of the
support. All you need to do now is line up the center of the bench seat with the
center of the leg assembly. You’ll feel that familiar “snap to” action and see a
tooltip that reads “Constrained on Line from Point”, as shown in Figure 1-30.
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9. When you find the support’s midpoint, click to place the seat.
At this point the bench seat is perfectly centered over the Leg Assembly.
10. Use the Orbit (O) tool to check the bench from different angles.

Check to make sure it fits and is centered properly. If necessary, make adjust-
ments by realigning the midpoints.

11. Ctrl-click (Option-click) to select both the bench seat and the leg assembly,
and then press G to create a new component named Bench.

As always, give your Bench component a name and description. You can create
new instances of your bench by dragging them from the Components window.

@ bench finished,skp - SketchUp Pro T [P Figure 1-30:
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Painting Your Bench with Materials

In SketchUp world, you can apply color or materials to the faces of your 3-D
objects. SketchUp materials are patterns that simulate the look of real-world mate-
rials such as concrete or wood, giving your models a more realistic appearance.
Since none of the faces in your bench component have been painted with a color
or material, you can paint the entire bench at once by dragging a color or material
from the Materials window (Window — Materials) onto the component. How-
ever, in this exercise, you paint the different components individually to get a feel-
ing for the way nested components work. Youll see how you can open
components for editing by double-clicking them or by using the Outliner window.
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Here are the steps to apply a cherry wood material to the bench leg components.

1.

With the Select tool (space bar), double-click the bench.

A marquee box appears around the bench to show that you are editing a com-
ponent. With one click you can select either the bench seat or the leg assembly.
Remember, the bench legs and support are part of a component called the Leg
Assembly.

. Right-click (Control-click) the Leg Assembly and choose Edit Component.

The Edit Component command opens the Leg Assembly for editing. That means
you can select the individual parts inside the component—in this case the bench
legs and support. These parts are also components that group their individual edges
and faces. A dotted bounding box appears around the component that’s open for
editing. Objects that are outside of the component appear faded out.

. Double-click one of the legs.

Double-clicking a component is the same as choosing the Edit Component
command above; it opens the Bench Leg component, so you can edit the indi-
vidual edges and faces. At this level, clicking selects a single edge or face.

. Triple-click the leg to select all of its edges and faces.

You want to apply the cherry wood material to all the visible faces of the Bench Leg.

. Open the Materials window (Figure 1-31) by choosing Window — Materials.

The Materials window opens, showing a square of material in the upper-left
corner. Below are two tabs: Select, where you choose materials to apply, and
Edit, where you can create your own custom materials.

Painting Your Bench
with Materials

Hu[\u
-

Figure 1-31:
Materials = In the Materials window, you can apply and create materials to shade and
~ [Ceraut B color your models. Use the Select tab to choose and apply a material using
B 5 the drop-down menu and sample palettes. Use the Edit tab to create new
. £ materials by adjusting existing materials.
Select |edt | P
P —
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Tip: The Mac Materials window appears with the name Colors at the top and looks a little different from
the Windows version. Click the icon that looks like a brick to see the SketchUp materials.

6. Click the Select tab, and then choose Wood from the drop-down menu.

You see a palette of wood samples. Hold your cursor over a sample, and a tool-
tip appears showing the sample’s name.

7. Click a sample you want to use for your bench.

The Wood_Cherry_Original material is a good choice for outdoor furniture.
After you select a material, your cursor becomes a paint bucket when it’s in the
drawing area.

8. Click the selected bench leg.

SketchUp “paints” your bench leg with the material. Best of all, you have no
messy brushes to clean up. In fact SketchUp paints both legs with the material,
since the legs are both instances of the Bench Leg component. When you edit
the component, it automatically changes every instance of the component.

9. Press Esc three times.

The first time you press Esc, you close the Bench Leg component. Press it one
more time, and you close the Leg Assembly component. With a third Esc, you
close the Bench component and you’re back where you started. Both your
bench legs have the material you applied.

Tip: As an alternative to pressing Esc, you can choose Edit — Close Group/Component.

Using the Outliner to Select Nested Components

There’s another way to select components and apply materials. You can use the
Outliner—the same tool you used to hide and show components. Choose Win-
dows — Outliner to open the Outliner window (Figure 1-32). Just like the outline
you write for a thesis, the Outliner shows which parts and components belong to
larger components.

From the Outliner window, you can select a component like Support by clicking
its name. Triple-click Support and you drill-down through the Bench and Leg
Assembly components and open the Support component, selecting all the edges
and faces, ready for editing. That’s a lot of action for a single click. You simply
click your material in the Materials window and then click the support. To finish,
also use the Outliner to apply a material to the Bench Seat component.

Now that your bench is complete (Figure 1-33), it’s a good idea to save it (File
— Save). If you want to keep your finished bench separate from other exercise files,
use File — Save As and give it a unique name.
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Figure 1-32:
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Adding to Your Scene

If you’ve followed the steps up to this point, you have one snazzy-looking bench in
your SketchUp world, but things around it look a little dull. You can fix that in a
hurry by borrowing some components from the Components window (Windows —
Components). Choose the Select tab, and then choose Landscape from the drop-
down menu. Inside you find folders with names like Built Constructions or Exte-
rior Furniture. Browse through the folders and drag out some additions to go
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along with your bench. You can find everything from arbors to picnic tables to
water fountains. Experiment to see the wild variety SketchUp gives you, as in
Figure 1-34. If you change your mind and want to remove a component, just select
it and press Delete. If you’re really adventurous, you can double-click your way
into some of the other components to see how they’re built.

Congratulations on building your first SketchUp model. Happy landscaping and
exploring!
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Figure 1-34:
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CHAPTER

2

Starting Off in Two
Dimensions

Every SketchUp model begins with drawing lines and shapes in two dimensions—
and that’s the focus of this chapter. After you create 2-D shapes, you use the Push/
Pull tool to turn them into 3-D objects, as you’ll see in the next chapter. The bet-
ter you understand all the nuances of drawing lines and creating surfaces in two
dimensions, the more success you’ll have creating 3-D models.

If you’ve used other 2-D graphics programs like Adobe Illustrator or CorelDraw,
you may be tempted to skip this chapter and jump right into the juicy 3-D stuff,
but at least give this chapter a quick review. SketchUp breaks some of the rules
when it comes to drawing—that’s part of the reason the program can create accu-
rate 3-D objects so quickly. In the first part of this chapter, youw'll learn about the
behavior of SketchUp’s edges (lines) and faces. Also important, you’ll learn to take
advantage of the unique Measurements toolbar to set precise dimensions quickly.

Drawing Lines with the Line Tool

For any artist, the line is one of the most basic tools, and that’s true for SketchUp
masters, too. In SketchUp, lines are called edges because they define the edges of 2-
D shapes and 3-D objects. When you use a shape tool like the Rectangle, you cre-
ate four edges and a single face in one stroke. SketchUp has so many great tools for
creating standard shapes such as rectangles, circles, and polygons that you’ll probably
use the Line tool mostly to modify other shapes and to make complex or irregu-
larly shaped objects.




Drawing Lines with
the Line Tool

Think back to geometry class, and you’ll remember that a line connects two points.
That’s a good way to remember that in SketchUp you should draw lines by click-
ing a start point, moving your mouse, and then clicking the endpoint. As is almost
always the case in SketchUp, the click-move-click method works better than the
click-and-drag method you may use in other programs.

For this exercise use the Architectural Design — Feet and Inches template. If that’s
not the template that appears when you create a new document, go to Help —» Wel-
come to SketchUp. When the welcome window opens, click the Template button,
and then choose the “Architectural Design — Feet and Inches” template. When you
create a new document, “Architectural Design — Feet and Inches” template dis-
plays a plane for the ground, a slightly blue sky, and the 2-D SketchUp model,
Sang. If you don’t need Sang’s supervision while you work, you can delete him
from the scene.

Note: Sang is one of the many two-dimensional people models that you find in the Components win-
dow (Window — Components). You use these models to dress up architectural or outdoor scenes and to
provide a sense of scale. SketchUp has a tradition of using people from the SketchUp programming team
as models. Sang—as well as Bryce in earlier versions of SketchUp—are so honored.

1. Choose Camera — Standard Views — Top.

Your view changes so you’re looking down at the drawing area. When you’re
drawing 2-D objects in SketchUp, it’s easiest if you're in one of the standard
views: Front, Back, Top, Left, or Right. Because these views are aligned with one
of the basic axes, you're less likely to create off-axis lines or shapes that straddle
a plane in 3-D space.

2. From the toolbar, choose the Line tool (pencil icon).

The cursor changes to a pencil, and right away the status bar (lower-left corner)
suggests what to do next: “Select a start point.”

3. In the drawing area, click where you want the line to begin.

The status bar hint changes to “Select endpoint or enter value.”

Tip: You can use the keyboard here to type a precise length value for your line in lieu of eyeballing and
clicking. You'll see an example of that in step 6 on page 62.

4. Move the mouse.

A rubber band line follows the pencil cursor around the screen, showing you
where your line will be when you click. In the lower-right corner the Measure-
ments toolbar tells you what length the line will be when you click.
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5. Click to finish your line.

Your line is drawn. There’s still a rubber band action from the tip of the pencil
cursor: SketchUp’s all ready for you to draw another line. Your drawing area
looks something like Figure 2-1.

6. Draw another line from the endpoint or press Esc to stop.

SketchUp can’t imagine that you’d want to draw just one line, so you’re ready
to keep on drawing lines. Just keep clicking to draw more lines. If you don’t
want to draw a line from the last endpoint, press Esc or choose another tool.

Top view Drawn line Figure 2-1:

As you draw lines with the
Line tool (pencil icon), the
status bar (lower left) gives
you hints about what you
should do next. The
Measurements toolbar
(lower right) tells you the
length of your line. Once
you complete a line,
SketchUp expects you to
draw another. The rubber
band line attached to the
pencil cursor shows where
your line will be when
you click.

Pencil tool —
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Esc vs. Undo

Remember (page 44) that the Esc key cancels a current You clicked to create your starting point for your line and
action, so if you're in the midst of drawing a line with the now choose the Undo command. SketchUp deletes your
rubber band on the tip of the Line tool, pressing Esc stops rectangle, because that was the last completed action. On
that action. The Undo command (Ctrl+Z on a PC; 88-Z on a the other hand, if you press Esc in the same situation,
Mac) undoes the last action that you completed. So sup- SketchUp removes the line's starting point, and the rubber
pose you just drew a rectangle and then chose the Line tool. band line disappears.

Drawing a Triangle with the Line Tool

You can draw shapes using the Line tool, or you can use one of the specific shape
tools—Rectangle, Circle, or Polygon. If your shape is irregular, though, the Line
tool is the only way to go. One of the reasons you can draw so quickly in SketchUp
is that it always anticipates what you want to do and gives you hints to make the
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job easier. Drawing shapes with the Line tool is a perfect example. Follow these
steps to draw a triangle:

1. With the Line tool, click to create a start point.

Make sure you’re in the Top view, as you were in the previous exercise. You’re
creating one of the top points of your triangle, so be sure to start near the top of
the drawing window, and leave room to draw your triangle below.

2. In the drawing area, move the pencil cursor vertically from the start point.

The rubber band line follows your cursor around the drawing area. When the
rubber band line is nearly parallel to the green axis (which indicates vertical in
Top view), it snaps into position and a tooltip appears that says “On Green
Axis”, as shown at top in Figure 2-2. To create the top line of the triangle, you
have to draw a horizontal line, so...

3. Move the pencil cursor horizontally away from the start point.

When the rubber band line is nearly parallel to the red axis, it snaps into posi-
tion and temporarily turns red; a tooltip appears that says “On Red Axis”.
When your line isn’t aligned with any of the axes, no tooltip appears, as shown
at the bottom of Figure 2-2.

Tip: Once your line is “on axis,” holding down the Shift key constrains it to the axis. In other words, even
if your mouse drifts a bit, the line is still drawn on the axis.

4. Click a point on the red axis to draw one edge of the triangle.

Your first line (known as an edge in SketchUp-speak) is complete. The rubber
band line is still attached to your pencil cursor, ready to draw the next line.

5. To draw the second edge of the triangle, move the cursor down.

When the rubber band line is parallel with the green axis, you see the tooltip
message “On Green Axis”. The Measurements toolbar tells you how long your
second line will be if you click now.

6. Type 12 and the foot mark ('), and then press Enter.

Your second line is completed using the exact length you entered: 12'. To draw
a line that’s a precise length, it’s easiest to enter a number in the Measurements
toolbar. Remember, you never have to click in the Measurements toolbar to
enter a number; just start drawing your line and then type the number. It auto-
matically appears in the Measurements toolbar as you type.

Tip: Use the standard ' symbol for feet to tell SketchUp you're entering a dimension in feet; otherwise
SketchUp assumes you're entering a dimension in inches. To enter a dimension that includes both feet
and inches, just type it as you normally would. For example: 72'6"
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®00 Untitled - Sk Figure 2-2:
O & GRS  OEIEIEICIE SketchUp knows that many of your lines will be parallel to one
o - of the three axes, so as you draw lines, they snap to the axes,

and a tooltip appears telling you when you're drawing along
the red, green, or blue axis.
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7. Move the pencil cursor horizontally back in the direction of the very first start-
ing point as if you were drawing a rectangle.

If your cursor is parallel to the red axis, you’ll see the tooltip confirmation.
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Note: When your cursor approaches a point perpendicular to the starting point of the first line, it snaps
to that point—and you see a green dotted line from the starting point of the first line to the cursor. That's
the inference line. It's SketchUp's way of saying “click now and you'll be aligned with this point.”

8.

Move the pencil cursor to the midpoint of the first (horizontal) line.

When you get close to the midpoint, the cursor snaps into place and a tooltip
appears that reads “Midpoint”, as shown in Figure 2-3.

Untitled - SketchUp Figure 2-3:

— i Move most tools along a line, and they
i .. | , snap to the midpoint. As confirmation,
you see a tooltip with the message
“Midpoint”. As you practice with
SketchUp, get used to finding midpoints
Z and endpoints in edges (lines), since

Midpoint | you'll be using them a lot.

9.

10.

11.

Move the Line tool straight down in the drawing window to create an inference
line.

As long as you move parallel to the green axis, you see a dotted, green inference line.
Don’t click the inference point yet; you'll learn what to do with inference points in
later exercises. (You can find more details on inferences in the box on page 66.)

Move the Line tool to the midpoint in the second (vertical) line, and create an
inference line from that midpoint by moving the cursor horizontally.

SketchUp displays tooltips and displays inference lines whenever you near the
midpoint for any edge (line) in your drawing area. This feature comes in handy
when you’re drawing more complex shapes.

Complete the triangle by clicking the starting point of your first line.

When your cursor gets near the endpoint of the first line, it snaps to that point.
SketchUp is guessing where you’re headed. When you’re done drawing the last
line, all the lines turn into thick lines, and the face formed by the lines fills in
with a color.
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SketchUp fills in the face between edges under two conditions:
+ First, all the edges must be connected in a closed loop.

+ Second, the endpoints for those edges must be on the same plane. Figure 2-4
shows what happens when one of the endpoints isn’t on the same plane.

In other words, when three or more edges form a closed loop, and they’re all on
the same plane, SketchUp fills in the interior face formed by the edges. If there’s a
break in the loop, there’s no face to fill in.

0

®00 Untitled — SketchUp Figure 2-4:

0D & Nk CIEISCE i) o Top: When you view this
Ton object from the top, it
may look like a
trapezoid, with all the
endpoints on the
same plane.

Bottom: Viewed from the
front it’s clear that one of
the endpoints is not on
the same plane, so
there’s actually no
complete trapezoid.

O@@ ® Select objects. Shift to extend select. Drag mouse to select multiple. Measurements

Untitled - SketchUp
e & EnaEED) (50 vey < @

Front

— |

e

O@@ @ Select objects. Shift to extend select. Drag mouse to select multiple. Measurements
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UP TO SPEED

Your Friend, the Inference

One of the concepts that makes SketchUp such a quick and
easy drawing tool is the inference. Want to find the mid-
point on a line? Slowly move your cursor down that line; it

Because you've shown recent interest in that particular
point, SketchUp shows inference lines when you reach
related points in the drawing area.

snaps to an inference point and sprouts a tooltip that reads
“Midpoint”. Want to align the endpoints of several parallel
lines? It's easy if you let inference lines guide you. SketchUp
is pretty good at guessing where to draw temporary infer-
ence guidelines. If it's not showing you a line you need, let
the program know by showing interest in a particular point.
Just hover your cursor over a point long enough to coax a
tooltip from the point. Then return to drawing your line.

If an inference line is showing and your mouse moves away
from the inference line, the line disappears. SketchUp
assumes that you're not interested in that particular infer-
ence. Sometimes it takes a steady hand and a little practice
to move the cursor and keep an inference line displayed.
Just move slowly and steadily. If necessary, try zooming in
on the drawing area a little more.

Tip: If you can't see the status bar or the Measurements toolbar at the bottom of your SketchUp window,
the bottom of the window may be extending below the bottom edge of your screen. Use the maximize
button to make your window fill the available screen space. On a PC, the maximize button is the rectangle
button in the upper right; on a Mac, it's the green dot in the upper left.

Turning a Triangle into a Rectangle

As mentioned earlier in this chapter, you can use the Line tool (pencil) to modify
existing shapes. For example, with the help of inference lines, you can use the Line
tool to turn your triangle into a perfect rectangle.

1. With the Line tool (pencil), click your triangle’s upper-left endpoint.

A green dot appears on the endpoint, signaling that it’s an endpoint for the new
line you’re drawing.

2. Move the cursor along the green axis (vertically) until you see the red inference
line coming from the triangle’s lowest endpoint.

When you reach a point level with the lowest point of your triangle, a dotted
red inference line appears, as shown in Figure 2-5. It’s dotted to indicate that
it’s an inference line; it’s red to indicate that it’s aligned with the red axis.

3. Click to finish the line.
You still need to connect one more line to complete the rectangle.

4. Draw a final line over to the lowest endpoint of your triangle to complete your
rectangle, as shown in Figure 2-6.

The second triangular face you created fills in, completing a rectangular face.
Your rectangle now has four heavy lines around the perimeter.
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Erasing Lines and Surfaces

Often when you modify existing shapes to create more complex shapes, you end
up with extra, interior lines, like the diagonal running across the rectangle in
Figure 2-6. A little cleanup with the Eraser tool (Tools — Eraser or E) takes care of
the problem; just click the line you want to remove and it disappears.
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You can erase a shape’s face, too, but you can’t do it with one click of the Eraser
tool. If you could, it would be too easy to accidentally erase faces when you’re try-
ing to click edges! To erase a face, you need to choose a command from a shortcut
menu, as shown in Figure 2-7. You can bring up the shortcut menu simply by
right-clicking the face. (If you’re on a Mac and don’t have a three-button mouse,
press Control as you click.) Shortcut menus, by the way, show commands related
to the selected object or to the object immediately below the cursor. So, for exam-
ple, you can access a command like Erase even when you’re using a drawing tool.

Note: Shortcut menus are also called pop-up menus or context menus, because their commands are
related to the item beneath the cursor.

®00 Untitled - Sketc ~ Figure 2-7:
. ; SR _ To erase a face, right-click the face and then
L) WIS W choose Erase from the shortcut menu. You can
Top always erase lines and faces by using the
shortcut menu, no matter what tool is selected.

Entity Info

Hide

Select >
Area >
Intersect >
Align View
Align Axes

Reverse Faces
Orient Faces
Zoom Extents

Make Unique Texture
T

To renew a surface that you've erased or that’s disappeared while you were editing
an object, use the Line tool to trace back over the edges that form the surface. Even
though you appear to be drawing a second line on top of an existing line, when
you’re done, SketchUp just sees a single line. Technically, the process of renewing a
surface is called healing the surface.

You can practice by erasing the edges in your rectangle. Use the Undo command
(Ctrl+Z or 88-Z) to restore the lines you want to keep. When you erase the diago-
nal edge that’s shared by the two triangles, only the line disappears and the rectangle
has a single face.
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Note: The thin lines are known as shared edges because they're shared by two surfaces. See the box on
page 76.

If you erase one of the four edges that form your rectangle, a face disappears
because the edges no longer form a closed loop. If you close the loop by drawing a
line between the two open endpoints, the face fills in again.

When you’re finished experimenting, save your SketchUp document so it has a
simple rectangle without the diagonal edge.

Adding a Face to Create a New Shape

On page 66 you modified a triangle by adding lines and surfaces to create a rectangle.
You can also modify shapes by divvying them up and removing lines. The follow-
ing steps remove part of your rectangle to create a triangle. Start with a simple
rectangle with no interior lines, like the one from the previous exercise. Or create a
new one for good practice.

1. Draw a diagonal line across the rectangle to divide it into two triangles.

Make sure your line is connected to the endpoints in the corners of the rectangle.
It’s not difficult, since SketchUp’s snap-to action takes over when you click near
an endpoint.

2. With the Eraser tool, erase the left and bottom edges.

When you erase the first line, you break the loop that creates the face, so the
face disappears, as shown in Figure 2-8.

As the previous exercises show, the Line tool is great for modifying existing shapes
(whether you draw them with the pencil or with the shape tools described later in
this chapter). You can modify shapes either by adding new lines outside the shape
to create larger shapes, or, with the help of the Eraser tool, you can draw interior
lines to slice and dice a shape.

Drawing Polygons and Circles

Drawing polygons and circles is easier than drawing shapes with the Line tool. For
perfect shapes like the ones in this section, the radius—the distance from the center
to an endpoint on the perimeter—is the key dimension that determines its size. The
other defining element is the number of sides. Begin with a new document (File
— New), and then follow these steps to create the simplest of polygons—the triangle.

1. Click on the Polygon tool in the toolbar, or choose Draw — Polygon from
the menu.

The cursor for polygons is the pencil, just like the one for drawing lines.
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Figure 2-8:

When you erase a perimeter edge that defines a face
(top), the face disappears (bottom), because the
edges are no longer a closed loop.

2. Click a point in the drawing area, and then release the mouse button.

Remember to click-move-click—don’t click and drag. Your first click defines
the center point for the polygon.

3. Move the cursor to define the radius of the polygon (but don’t click yet).

As shown in Figure 2-9, SketchUp initially uses a six-sided polygon, but it’s easy

enough to change the number of sides, as shown in the next step.
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Figure 2-9:

You draw polygons by clicking a center point and then clicking a
perimeter point to set the radius. As you move the cursor, the VCB
lists the radius.

Radius 6'11/16"

£

4. Type 3s for three sides and then press Enter.

The polygon changes to a triangle (Figure 2-10). As always, there’s no need to
click in the Measurements toolbar to enter a number; just start typing. But you
do need to set the number of sides before you click anywhere. In fact, you can
set the number of sides as soon as you click the Polygon tool. Just remember to
type the number of sides, the letter s (so SketchUp knows you’re talking sides,
not dimensions), and press Enter.

5. In another part of the drawing area, create a second polygon.

SketchUp creates a triangle because it remembers the last type of polygon you
created. If you want, you can change the number of sides by typing a new value.

Figure 2-10:

Set the number of sides for your polygon by entering the number and the
letter s. Set the radius by entering a number and the unit of measure. (If
you don't enter a unit of measure, SketchUp uses inches.)

Radius |2'10 9/16"
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Tip: If you ever need to break a polygon or a circle into parts so that you can work with the pieces, right-
click its edge and then choose Explode Curve from the shortcut menu. This maneuver breaks the shape
into a face and individual lines—all selectable and movable.

Changing the Radius of a Polygon

After you've clicked to mark your polygon’s center point, you can set a precise
dimension for the radius. Just type a number along with the appropriate unit of
measure, such as feet (') or inches ("). Table 2-1 shows the different symbols you
can use for units of measure.

Table 2-1. The Measurements toolbar is very obliging when it comes to units of measure. It uses
whatever you throw at it, as long as you include the correct symbol. You can mix symbols, as in 6'5". You
can even mix English and metric in the same document.

Unit of Measure Measurements Toolbar Symbol

Inches "
Feet !
Millimeters mm
Centimeters cm
Meters m

Changing a Polygon Using the Entity Info Window

Suppose you’ve created an octagon and a few steps later decided that what you
really need is a hexagon. How do you edit a polygon after you’ve moved on and
done other things in SketchUp? Easy—turn to the Entity Info window (Windows —
Entity Info), as shown in Figure 2-11.

Before the Entity Info window can give you details, it needs to know which of the
many items in your SketchUp drawing you want to examine. So the first step is to
select an object. When you click one of your polygon’s edges, you select all edges
defining your polygon, and the Entity Info window provides details like the radius
and the number of segments (sides). The Length entry gives a rough estimate of
the distance around the polygon’s perimeter.

If you select the polygon’s face, the Entity Info window provides information
about the face rather than the edges. So instead of Length, for example, you’ll see a
number defining the face’s surface area. That’s handy if you're calculating how
much flooring or siding you need for your new beach cottage.

To make changes to your polygon, you edit the same numbers you used to create
it. Make sure you've selected the edges, not the surface. Then type a new number
of segments (sides) and a new radius. In fact you can use the Entity Info window to
examine and modify anything in the drawing area.
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Figure 2-11:
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\ The Entity Info window not only provides info, it also gives you a
0 Entity Info quick way to edit selected objects. A simple version of the Entity Info
— ® window (top) shows the options you most often want to change.
Click the triangle button to see more entity info (bottom).
Layer: |Layer0 - ]
Radius: '].22—‘

Note: You can't change a polygon when its surface is selected, and you can't directly change the length
or area settings. Instead click the edges of the polygon and make changes to the radius.

Drawing Circles

Once you’ve mastered polygons, creating circles is a cinch, since they work almost
exactly the same way. Click to set the center point; release the mouse button; move
to a new point to determine the radius; and click again. The face of your circle fills
in because it’s automatically a closed loop in one plane.

If you want to create a precise circle, you can enter a specific dimension for the
radius. In that case, click to set the center point, and then type the dimension and
measurement symbol—like 6—and then press Enter. SketchUp automatically
draws your circle using 6 feet as the radius. You can change the dimension in the
Measurements toolbar as many times as you want by typing a new number and
pressing Enter. (After you go on to a new tool or command, you’ll need to use the
Entity Info window to make changes.)

When you open the Entity Info window, you learn one of SketchUp’s little
secrets—a circle is not a circle. It’s actually a 24-sided polygon, as shown in
Figure 2-12.
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When you examine a circle with
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Three circle segments

Tip: If you're doing more complicated work with circles, you may find it easier to change the segments
from 24 to 36 segments. That not only smoothes your circle slightly, it makes it easier to perform circle
math in 360 degrees.

Creating Complex Shapes

Whether you’re designing a new luxury home, an Adirondack chair, or a new hi-
tech device, chances are you're going to use some irregular shapes. You can create
complex shapes from scratch with the Line tool, or you can use circles and poly-
gons as a starting point. Then you can use the Line and Eraser tools to make modi-
fications. That process is sometimes called editing an object’s geometry, and it
involves adding or subtracting edges and surface area from the original object. The
next few examples focus on drawing a two-dimensional, cartoonish character—
you can call him Skeeter. If you want to add some of your own touches, feel free.
This section is all about drawing complex and irregular shapes.

1. Using the Line tool (pencil), draw Skeeter’s face—a four-sided polygon like the
one in Figure 2-13.

Make your polygon in the top half of the drawing area, and leave some room at
the top to add to it. (The polygon doesn’t have to align with the axis.)

2. Click the Select tool, and then select the polygon’s top line.

The entire line changes to a highlight color when it’s selected showing that it’s a
single line segment.
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Top-left comer endpoint Figure 2-13:
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3. With the Line tool (pencil) hover over different parts of the polygon, and note
how the point of the pencil changes color and shape.

When you’re over the face of the polygon, the pencil point is a blue square and
a tooltip says “On Face”. Hover over an endpoint, and the point turns into a
green circle and the tooltip says “Endpoint”. For midpoints, the circle changes
to cyan (light blue), and, you guessed it, the tooltip says “Midpoint”. When
you’re on the edge but not over an endpoint or midpoint, the color is red, and
the tooltip reads “On Edge”. (Please note, when it says “On Edge”, SketchUp
isn’t reporting on its emotional well-being.)

4. With the Line tool, click the top-left endpoint to begin drawing a line, as
shown in Figure 2-13.

When it’s near the endpoint, the Line tool snaps to the point. After you click, a
rubber band line extends from the endpoint to the tip of the pencil cursor.

5. Draw a triangle that projects from the top of the polygon with both of the
bottom points attached to its top line, as shown in Figure 2-14.

By drawing the lines for the triangle, you split that top line of the polygon into
two segments. You can double-check this by moving the Line tool along the top
line. You now have two midpoints, one for each line segment.
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Tip: Anytime you draw a line that intersects another line, you break the lines into segments at the inter-
section point.

6. Still using the pencil, continue to draw a series of jagged lines like the ones in
Figure 2-14. You're creating Skeeter’s hair.

When you complete the jagged line at the endpoint on the right, the face fills in
with a solid color.

Figure 2-14:

One of the jagged lines in Skeeter’s cap touches the top
line of the original polygon. When lines intersect, the
program breaks them into segments at the intersection
point. Two segments now make up the top line of

the polygon.

O & QORI

7. Use the Eraser to remove the thin interior lines in the drawing.

The thin lines are known as shared edges because they’re shared by two surfaces.
See the box on this page.

8. Choose the Arc tool, and then click the polygon’s lower-left endpoint.

As shown in Figure 2-15, creating an arc is a three-point affair. First you draw a
straight line between two points, and then you set a third point to bend your arc
into the desired shape.

UP TO SPEED

Edges Bold and Thin

The Architectural Design template uses a feature called Pro-
files, which gives you visual cues about the edges in your
drawings. Edges with bold lines are profiles or perimeter

edges. Erase a profile edge, and the face disappears
because you broke the closed loop that forms the face.
Edges with thin lines are called shared edges, meaning that
the edge is shared by two surfaces. Erasing a shared edge
joins the two surfaces, creating a larger, single face. Sometimes

as you create complex or irregular shapes, you end up
with unneeded shared edges as a natural result of the
drawing process. The shared edges are unneeded
because they no longer define the shape. In that case,
you're best off erasing the shared edges. Always keep
your model as simple as possible, and you'll be able to
work faster with fewer headaches.
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9. Click the rectangle’s lower-right point to complete Skeeter’s chin.
You’re creating a straight line that’s identical to the rectangle’s lower line.
10.Move the Arc tool below the rectangle, and then click to set the arc’s radius.

As you move the cursor, the arc changes shape. There’s a snapping point that
creates a half circle. For the chin, you want an arc that’s a little shallower than a
half circle.

To draw an arc, set two endpoints of a line, and then
set the radius of the arc with a third point. When it’s
complete, this chin arc joins with the existing face
polygon to create a closed loop, so the face fills in.

@00 Untitlec  Figure 2-15:

Drawing Rectangles and Arcs

If you’re like most SketchUp artists, you’ll be drawing lots of rectangles. Some may
stay rectangles, while you might slice and dice others into more complex shapes.
It’s easy enough to create a rectangle. You can simply click-move-click to set two
points in the drawing area, or you can click to set a corner and then type in spe-
cific dimensions. Drawing arcs is a three-click process in SketchUp. You click twice
to set the endpoints of a line, and your third click sets the curve of the arc. The Arc
tool even snaps to a point to create perfect half circles.

You’ll see rectangles and arcs in action as you create Skeeter’s shirt and mouth.

1. Choose the Rectangle tool, and then draw a rectangle in the lower portion of
the drawing area.

As you size your rectangle, you may notice that the Rectangle tool snaps to
either of two shapes—the square or the golden section—usually known as the
golden rectangle.
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Architect’s Glossary: Architects and artists have called the golden rectangle the “divine proportion”
for centuries. The proportion is roughly 1:1.618. This proportion is the “golden ratio” symbolized in math
by the Greek letter phi. If you remove a square from a golden rectangle, the remainder forms another
golden rectangle.

The Parthenon in Ancient Greece is an early example of the golden section used in architecture. Centuries
later, Leonardo da Vinci was another big fan.

2. Adjust the size of the rectangle by typing two numbers separated by a comma,
asin 28, 16". Press Enter to complete the change.

You enter two dimensions to form a rectangle: the width and the height, using a
comma to separate the numbers. As always, you don’t need to click in the Mea-
surements toolbar to enter a number. You can always change your rectangle’s
dimensions by entering new numbers (Figure 2-16).

Figure 2-16:

The Rectangle tool’s cursor is a pencil with a square. You size
your rectangle by typing dimensions. Be sure to use the ' symbol
for feet. Otherwise SketchUp assumes your dimension is in inches.

Dimensions 16'.12'

78

3. With the Arc tool, click the rectangle’s left edge.
You can choose any spot near the middle of the edge.

4. Move the Arc tool to the top edge of the rectangle, and click to set a point that
creates a 45-degree angle.

As you move the cursor over the top line, the tool snaps to a point that creates a
45-degree angle. The line formed by the Arc tool turns magenta.

5. Set the third point to form an arc that’s tangent to both edges.

As you move the Arc tool, the curve formed by the arc is black, unless it’s snap-
ping to a specific form. When the arc is tangent to the edge, the arc line turns
magenta and a tooltip says “Tangent to Edge”.
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Architect’s Glossary: A tangent line is a line that touches a curve at a single point where it's closer to
the curve than at any other point.

6. Create an arc on the other side of the rectangle so that it’s also tangent to
both edges.

When you set your first two points, make sure they create a 45-degree angle.
Otherwise the arc can only be tangent to one of the two edges. (Sorry, nothing
you can do about it; that’s just geometry.)

7. Erase the line segments to create curved corners on the top of the rectangle, as
shown in Figure 2-17.

If the surface disappears after you erase the edges, you can heal the surface
(page 68) by tracing over one of the existing edges.

Figure 2-17:

When you first draw the arcs in the rectangle, they each
create a shared edge and an additional face. When you
erase the line segments at the corner, the face disappears
and the arc becomes the perimeter edge, as shown by the
bold line on the left.

B

lide, Option=Soften... Measurements

8. On Skeeter’s head, erase the shared edge (straight line) that connects the top of
the arc.

When the shared edge is erased, Skeeter’s head and hair consist of a single face
defined by many different perimeter edges.

9. Using the Arc tool, draw a mouth on Skeeter’s face surface.

Initially, the arc is simply an arc. As far as SketchUp is concerned, the arc does
not define any surfaces.

10. Use the Line tool to draw a straight line that closes the arc.

Once you create a closed shape, you have two separate surfaces (inside the
mouth and outside the mouth), so the edges become shared edges.

Now Skeeter needs some eyes, which you can create with simple circles.
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Using the Freehand
Tool

11. Use the Circle tool to draw two eyes.
The complete circles also create shared edges.

12. Right-click (8-click on a Mac with a single-button mouse) each eye and the
mouth, and choose Erase from the shortcut menus.

The interior faces for the eyes and mouth disappear. You don’t have to choose
the Eraser tool to erase the surfaces; just right-click them and choose Erase from
the shortcut menu.

Using the Freehand Tool

In the toolbar you find the Freehand tool under the Line and Arc tools, or choose
Tools — Freehand. There’s an exception to almost every rule, and for SketchUp,
it’s the Freehand tool. This tool is the one drawing tool that you use by dragging,
not click-move-clicking. This flexibility gives you the ability to draw a line that fol-
lows any shape you create. Freehand lines have a starting point, where you first
click, and an ending point, where you release the mouse button. In between the
two points, the line follows everywhere you go with your mouse. SketchUp considers
a freehand line to be a single object and keeps that shape unless you bisect the line,
in which case it turns into separate line segments.

In these steps, you’ll use the Freehand tool to draw two ears for Skeeter SketchUp:

1. Using the Freehand tool, find a good point for the top of the ear. Click and
hold the mouse button.

When the mouse is over the line that qdefines the head, you see a tooltip message
“On Edge”, meaning that’s where you’ll connect the ear to the head.

2. Drag to trace the shape of the ear, and then click another point on the head’s
edge to complete the ear.

As you trace, a line forms in the trail of your Freehand cursor.

3. When you’re back over the edge of the face, release the mouse button to set the
ear’s endpoint.

The face defined by the ear shape fills in when you close the shape. The line
dividing the surface of the ear and the surface of the face is a shared edge, as
shown in Figure 2-18. If your results are different, consult the box on page 81.

4. Repeat the steps to create a second ear for Skeeter.

When you finish the second ear, Skeeter has two eyes, two ears, and a mouth. If
you think he also deserves a nose, you’re on your own.
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Moving Objects
Figure 2-18:

If your freehand line is connected properly to two points on
the edge of the face, the line between the ear and the face is a
thin line, indicating that it's a shared edge.

GEM IN THE ROUGH

Freehand Line Gotchas

One of the benefits of the Freehand tool is that you can cre- freehand endpoint to the face’s surface; that won't create a
ate an irregular line that moves as a single object. It doesn't closed loop. Also, the endpoints of your freehand line can

lose its shape, even if you connect it to other parts of your touch only on a single point. For example, if at the end of
drawing, as with Skeeter’s ears. For it to work properly, the the line you trace over part of the edge, the ear breaks up
freehand line's endpoints have to be connected to single into several line segments instead of remaining a single,
points of the edge defining the head. You can't connect the fixed shape.

Moving Objects

It’s highly unlikely that you’ll draw everything exactly where you want it. Instead,
you’ll probably move objects around all the time. The Move tool looks like a cross
with arrowheads on each tip. You use the click-move-click method to move
SketchUp objects, and more often than not, you want to move them with preci-
sion. For example, suppose you want to place a door at a specific location in a wall.
First you click the corner of the door; then you move the mouse to the wall and
find exactly where you want to place that corner of the door. Click that spot and
voila! Door installed, as shown in Figure 2-19.
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Moving Objects

82

_door - SketchUp

< O

Framing corner Door corner Figure 2-19:

~ Tofit this door precisely within the
> framing of the wall, click the door’s
corner endpoint, and then click the
wall’s corner endpoint. Using

endpoints, midpoints, and inference
lines, you can move and place
objects with precision.

=T

A major part of moving something is the selection process, especially if you want
to move just an edge or a point and not the complete object. Skeeter, the little guy
you drew earlier in this chapter, makes a good testing ground for different selec-
tion and moving techniques.

Moving a Face

To move a face (surface), choose the Select tool, and then click anywhere on the
face, as shown in Figure 2-20. Move the cursor to a new spot, and then click to
place the face there. You can think of this action as clicking to pick up an object
and then clicking again to place it down. When you move an object by selecting
the face, the face and the edges that define it all move together. If you’re in the
midst of a move and change your mind, pressing Esc undoes the move, putting
you back at the beginning. If you’ve completed the move with the second click, use
Edit - Undo (Ctrl+Z or 38-Z).

If you want to move a precise distance, begin the move, type a number for the dis-
tance, and then press Enter. The number appears in the Measurements toolbar,
and the object moves that distance. You can make an object move in the opposite
direction that you started moving by typing a negative number. The object goes
back to the original spot and then moves in the opposite direction by the distance
entered in the Measurements toolbar.

You can select an object with the Select tool and then use the Move tool. In this
case you don’t have to click the object to move it. Click anywhere in the drawing
area to set a start point; then as you begin to move, the selected object moves the
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same distance and the same direction. This scheme is helpful when you want to
make a move measured by other existing objects. Suppose you want to place a
series of windows in a wall. With the select-and-move method, you can use the dis-
tance between the first two windows to create the distance between all of the rest.

Moving Objects

| skeeter - SketchUp Figure 2-20:

second click sets it down.

{On Red Axis |

Move, then click to finish

i — — Like most actions in SketchUp, using the Move tool is
jo) QL ARVARAR AL RS (O @ a click-move-click affair. The first click picks up the
object, the move carries it to a new location, and the

You can move more than one object by selecting multiple objects first and then
moving them. Using the Select tool, choose the first object. Then press Shift and
choose the second object. You can keep choosing as many as you like. If you want
to remove an object from the selection, just click it again while pressing Shift.
When you press Shift while using the Select tool, you see + and — characters on the
cursor—a handy reminder that whatever you click will be added to or removed
from the selection.

Tip: When using the Selection tool, the Shift key lets you both add and remove entities from a selection.
There are other modifier keys that perform similar functions. Hold down Ctrl (88) to add to the selection,
or use Shift+Ctrl (Shift-88) to remove objects from the selection.
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Moving Objects

Moving a Point

Moving a single point is a special case. You can’t preselect a point with the Select
tool. If you try, you end up selecting an entire edge. You can select it only with the
Move tool. Click the center of the Move tool on the point you want to select, move
it, and then click again to set the new point. Because you can use just the Move
tool to select a point, you can move only a single point at a time (see Figure 2-21).

Figure 2-21:

|| skeeter - SketchUp I ] i
- Moving a single point changes

O @ ©|® Pick two points to move. Option=copy, Shift=lock inference, Command=:

the shape of the adjacent edges
and faces. You can’t preselect a
point or a series of points; you
can only move a single point at a
time. As you move a point,
SketchUp shows you where the
edges will be drawn. The white
area shown here disappears
once the point is set.

84

Also, you can’t have anything else selected when you move an endpoint. When
you’re using the Select tool, the quickest way to make sure nothing is selected is to
click an empty spot in the drawing window. You can also use the command Edit —
Select None (Ctrl+T or Shift-38-A).

The Effects of Moving

When you’re moving things, what you grab hold of makes a big difference. For
example, if you grab an edge (line) in the middle, the whole edge moves. If you
grab it by one of the endpoints, that point moves, making the edge longer, or
shorter, or angled in a different direction. Practice your moves on Skeeter.
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Moving Objects

(Don’t worry if he yelps a little bit in the process.) The following steps give you
some things to try, but don’t be afraid to perform your own nefarious experiments:

1. Use the Move tool to move the line that forms the ear.

The freehand line that makes the ear moves as one piece. The other edges
connected to the ear change shape to stay attached to the ear (Figure 2-22).

@00 |9 skeeter - SketchUp Figure 2-22:

: e = The freehand line that forms the
l= . .. L _ = ear moves as a single piece if
Top ' you grab it in the middle; but if
you grab an endpoint, you can
resize and rotate the line.

O G) ©|® Pick two points to move. Option=copy, Shift=lock inference, Command=a

2. Move the ear again, but choose one of the endpoints of the freechand line.

The point you selected moves, and the freehand line scales larger or smaller
depending on where you move. The endpoint that’s not selected remains in place.

3. Use the Move tool to select the arc of the mouth, and then move the mouth.

The arc of the mouth changes to a highlight color when you hover over it with the
Move tool. When you select and move, the entire mouth moves as one piece.

4. Use the Move tool to move the endpoint that’s at the corner of the mouth.

A tooltip says “Endpoint” when you hover over the endpoint with the Move
tool. When you move the endpoint, the mouth changes shape, scaling larger or
smaller as the endpoint moves (Figure 2-23).
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Moving Objects

O @ ©|® Pick two points to move. Option=copy, Shift=lock inference, Command=a

|| skeeter - SketchUp Figure 2-23:

Moving the endpoint of the
mouth changes the size and
rotation of the mouth.

5. Move the line that makes the top of the mouth.

When you move the line that forms the top of the mouth, the mouth moves as
one piece, unless you select one of the endpoints.

. Click the endpoint of the arc that’s in the middle of the curve, and then move

the cursor.

Every arc has one endpoint that changes the shape of the arc when it’s moved
(Figure 2-24). As you move your cursor along the curve, every so often it snaps
to a point and displays a tooltip that says “Endpoint”. When you move the mid-
dle endpoint, you set a new radius and the arc changes accordingly. Move any
of the other interior endpoints and you move the entire arc. Move either of the
endpoints at the very ends of the arc and you reshape the arc.

. Click the edge of one of the eyes and move the eye.

The circle forming the eye shows the highlight color when you hover over it with
the Move tool. When you make the move, the entire eye moves as one piece.
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Moving Objects

._4_:*

Figure 2-24:

When you move the endpoint of
an arg, you change the radius of
the arc.

® @ ©|® Pick two points to move. Option=copy, Shift=lock inference, Command=a

8. Click one of the controlling endpoints of the eye circle and move the endpoint.

Every circle has four controlling endpoints spaced 90 degrees apart. When you
move a controlling endpoint of a circle, you’re setting a new radius for the cir-
cle, making the eye larger or smaller. To learn how to make it easier to find the

endpoints of your circles, see the box on this page.

GEM IN THE ROUGH

Making Circles Easier to Edit

Every circle has four endpoints 90 degrees apart. You can
find the endpoints by moving the cursor around the circle
until it snaps to the endpoint. The edge of the circle loses

its highlight, since you're no longer selecting the entire
edge; you're just selecting a single point. You can make it
easier to find the endpoints if you use one of the three axes
when you create your circle. Remember, you create a circle
by setting two points. Click the center point and then, when

you move to set the radius, make the temporary guideline
run parallel to one of the axes. When you're moving along
an axis, you see the tooltip that says “On Red Axis” or some-
thing similar. When you set the endpoint on the perimeter
of the circle, SketchUp creates the other three endpoints in
90-degree increments from that point. Create your circles
this way and you'll find the endpoints are always at the 3,
6,9, and 12 o'clock positions.
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Editing Geometry

Editing Geometry

When you’re building complex models, the difference between perimeter edges
and shared edges (page 76) becomes more important. In SketchUp 7, when you
draw shapes that overlap, they create intersections where the lines meet. In earlier
versions of SketchUp this wasn’t the case. In a two-dimensional image that differ-
ence may not be important, but when you start working in 3-D, the relationships
of edges and the way shapes intersect become important (see page 112). This sec-
tion shows some tricks of the trade to turn perimeter lines into shared edges that
you can then erase, simplifying your model.

In the following steps, you’ll use this technique to lengthen Skeeter’s shirt:
1. Draw a rectangle that crosses over the bottom of the rectangle of Skeeter’s shirt.
When you’ve created the rectangle, it should look like Figure 2-25.
2. With the Select tool, select some of the different lines in the rectangle.

The longer lines were broken up into shorter line segments wherever the lines
intersected.

Note: SketchUp 7 behaves differently than previous versions. In SketchUp 7, two lines or edges crossing
in a single plane split into four segments at the point of intersection. In previous versions, crossing lines
had to be explicitly split by tracing over the lines.

3. Use the Eraser tool to erase the shared edges so that Skeeter’s shirt becomes a
single face.

You can delete each shared edge using the Eraser tool. If you lose a face that you
intended to keep, like the shirt itself, you can heal the surface by tracing over
the edges that form that face.

Tools Tour

This chapter covered several tools from the Large Tool Set (Figure 2-26). Here’s a
quick review of the tools, their keyboard shortcuts, and some related tips:

+ Select (space bar). The cursor changes to an arrow, and you click objects to
select them. Shift-click to select more than one object or to deselect an object.

+ Eraser (E). The cursor changes to an eraser. Click directly on objects you want
to erase. If you're already using another tool, you can always erase an object by
right-clicking and choosing Erase from the shortcut menu. You can also select a
line and then press Delete.
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®00 Figure 2-25:

. ) The lines in the two rectangles shown here have both

A0 = G MNl=ll=lis thick profile lines and thin shared edges. It may not

Top : be a big deal for 2-D Skeeter, but the difference is
major when you create 3-D objects, as you'll see in
the next chapter.

m

.

Thin shared edges

O®© @ Select objects. Shift to extend s

* Rectangle (R). The cursor changes to a pencil with a small square. You can create
a rectangle by clicking two points, or you can click once and enter dimensions
in the Measurements toolbar.

+ Line (L). The cursor changes to a pencil. You set the two endpoints for a line by
clicking, moving the cursor, and clicking again. You can create lines of a spe-
cific length by entering a distance in the Measurements toolbar.

+ Circle (C). The cursor changes to a pencil and a circle. Click once to set the center
of the circle, and click again to set the radius. You can also set the radius using
the Measurements toolbar.

* Arc (A). The cursor changes to a pencil with an arc. Click to set each endpoint
for the arc, and then click a third time to set the radius. You can set the radius
using the Measurements toolbar.
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+ Polygon. The cursor changes to a pencil and a polygon. Click to set the center
point; click again to set the radius. Enter a number and the letter s to set the
number of sides for the polygon. For example, 6s creates a hexagon. You can
also set the radius using the Measurements toolbar.

* Freehand. The cursor changes to a pencil. Drag to create frechand lines. Free-
hand lines move as a single shape as long as they aren’t bisected by other lines.

* Move (M). The cursor changes to a cross with four arrowheads. Click an object
to pick it up. Move the object to a new position, and click again to set it down.
You can preselect one or more objects with the Select tool and then move them
together. The only object that you can’t preselect is a point.

+ Pan (H; think hand). Changes the camera view as if the camera were pivoting
on a tripod. With a three-button mouse, hold down the Shift key, and then drag
with the middle mouse button.

Figure 2-26:
000 Working in two dimensions, you use several of the tools in the Large Tool Set
Move—t- & @ palette. Icons give you pretty good hints at the purpose of the tool. When in
doubt, hold the cursor over the tool, and its name appears along with the
@ 7 keyboard shortcut if there is one.
i 9§ / —+—Eraser
Rectangle /— —Line
Circle (\— —Arc
Polygon— w @ Freehand
Move J-',
o Ik

The Large Tool Set (Figure 2-27) has several handy view tools:

+ Orbit (O). Moves the camera view as if it were moving about in 3-D space to
view the scene from different angles. On a three-button mouse, you can press
the middle button or scroll wheel to use the Orbit tool.

+ Zoom (Z). Shows you more or less of a scene, like the zoom lens on a camera. On
a mouse with a scroll wheel, you can use the wheel to zoom in and zoom out.
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+ Zoom Extents (Shift+Z). Great tool if you’re lost. Zoom Extents brings every
object in your model back into view.

+ Zoom Window. Drag to create a marquee in the drawing area, and SketchUp
zooms to show the area within the marquee.

* Previous. Use this button to toggle back and forth between the most recent
views.

Tip: The Undo key doesn't affect the view. If you want to go back to a recent view, you have to use the
View Previous tool.

L\ Figure 2-27:

You can choose the view tools from the Large Tool Set, by using keyboard
‘_.Ii f‘(\ shortcuts, or with the help of a three-button mouse.
i

Orbit—‘fﬁ’ @— Pan
Zoom—q c& t—Zoom Window
Zoom Extents—ar{ %—View Previous

Qe
& D
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CHAPTER

3

Drawing in Three
Dimensions

When you work with SketchUp in three dimensions, it feels less like drawing and
more like model building. It’s exciting building an object piece by piece and being
able to look at it from different angles. You almost feel like you're holding the
model in your hands. Above all, a 3-D model is a much more powerful communi-
cation tool than a 2-D drawing. Whether you’re an architect showing ideas to a
client or the owner of a beach house trying to entice renters, SketchUp lets you
show a building inside and out. Unlike with many more complicated 3-D pro-
grams, with SketchUp you can opt for instant gratification, and pull something
together quickly. And when it’s worthwhile, you still can spend more time and
create models with elaborate details.

If you followed the steps in Chapter 1, you got a taste for building 3-D models.
This chapter expands on the concepts introduced in those exercises. You’ll be for-
mally introduced to the blue axis, and learn some survival skills for navigating 3-D
space. Yowll also learn even more about SketchUp’s amazing Push/Pull tool,
which you can use to stretch your 2-D shapes into 3-D masterpieces. Also, you
already saw how the Move tool changes 2-D shapes (page 82). In this chapter,
you’ll see how it works when you add another dimension.

Navigating 3-D Drawings

Navigation is an important skill when you’re working with 3-D graphics. For some
folks, it’s a cinch; for others, it doesn’t come naturally. If you’re good at looking at
blueprints and then visualizing the building in three dimensions, you may be one
of the lucky ones. If not, this section has tips that will help.
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Navigating 3-D
Drawings

In the SketchUp world, you can view objects from absolutely any angle—and that
includes from the inside looking out. You can even view and or build objects
upside down. After all, there’s no gravity in the SketchUp universe! On the other
hand, things are a little easier if you follow the formula SketchUp suggests in its
Front view, where the blue axis represents up and down, the red axis represents left
and right, and the green axis represents near and far. If you stick with this orienta-
tion, it’s easier to find your way around your 3-D world.

Sometimes as you’re working, you may get completely lost. All the walls are in the
wrong place, and the stairs that you laboriously constructed are nowhere to be
found. Don’t panic. You may just be viewing your model from an unfamiliar view-
point. Before you do anything drastic, perform the take-me-home two-step:

Note: You need some objects in your document to see how this works. You can use the bench from
Chapter 1, or just draw a few random shapes in the window.

1. Click the Front view button, or choose Camera — Standard Views — Front.

SketchUp changes to a Front view of your drawing area, as shown in Figure 3-1.
No matter where your camera view may have been, you return to the Origin
(where the three axes meet), and you’re positioned right side up.

2. Click the Zoom Extents button (Shift+Z).

Zoom Extents zooms your viewing area so you see all the objects in the drawing
area. It zooms out or in to accommodate everything. Why is this helpful? Some-
times bits of your model may get pushed off to the side. It’s like losing your car
keys; you know they have to be somewhere. When you know your carefully
sculpted garden trellis is somewhere, use the Zoom Extents command to find it.

AL VT Figure 3-1:
- e S — - When you're lost and want
ted X9NQ 0 *EAE LAASA L 1) to find your way back home

{Front

o B P& [

y to familiar territory, go to
B G the Front view, as shown
B/ here. In Front view, the blue
" Yai ~Front view  axis always runs up and
ve Blue axis  down, the red axis left to
&4 right, and the green axis
83 runs from near to far.

o (F Sang
2

i Green axis
rz| ~

= ~Red axis
w»

@

.;:\;)

®

€]

© | (@ Select objects. Shift to extend select. Drag mouse to select multiple Measurements
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Introducing the Blue Axis

When you open a new SketchUp document using the “Architectural Design — Feet
and Inches” template, you see Sang, the faceless SketchUp model standing next to a
blue line that rises up into infinity. Meet the blue axis, as shown in Figure 3-1. When
you create 2-D works of art, like those in Chapter 2, the blue axis is there, but it’s
irrelevant. You have the green axis, which appears to run up and down the drawing
area, and the red axis, which runs left to right. The blue axis runs perpendicular to
that plane, but you never draw lines or move objects along that axis. When SketchUp
opens a new document with the “Architectural Design — Feet and Inches” template,
you start off in an angled view that gives you a better feeling for the three axes and
the three-dimensional world. As you work in SketchUp, you’ll find it helpful to use
one of the head-on views—Top or Front—when you want to draw on a particular
plane. Then use the Orbit tool to see an angled view, where it’s easier to visualize all
three dimensions and inspect your project, as shown in Figure 3-2.

Note: If you need a refresher course on setting up templates, see page 23.

Front view is a head-on view, similar to Top view. In Front view, the blue and red
axes rule, and the green axis isn’t really available. The thing to remember is that if
you want to make sure a line runs along a particular axis, use one of the head-on
views that presents the axis you need.

Navigating 3-D
Drawings

Hint

Z e s s =iy Figure 3-2:

Fie Gt View Camen Orw Todk Window Welp _ | Select the Orbit tool, and then
DR XONGOPEAENEH TIYIW drag to change your view of
the model. With a three-

B G button mouse, drag the

B/ middle button to orbit

" Yal Probably the most

A XT entertaining view tool,

- the Orbit tool makes

LAY your model come alive
Orbit tool =7 in three dimensions.
cursor o . .

B = The model for this classic

. i 1938 Alfa Romeo 8C 29008
Orbit tool —<s 2 came from the Google 3D
button QR Warehouse.

® #

el

o D

O ® O | @ orate orbi shiét = Pan Meaturements

As you’ve seen in the earlier chapters, SketchUp helps you draw with its snapping
action, making it easy to draw lines along a particular axis. To get a feel for draw-
ing lines in 3-D, follow these quick steps.

CHAPTER 3: DRAWING IN THREE DIMENSIONS



Navigating 3-D
Drawings

1. Go to Top view Camera — Standard Views — Top.
Your drawing area changes to look like Figure 3-3.

2. With the Line (L) tool, draw a line parallel to the green axis, and then press
Esc.

When you click the first point, a rubber band line stretches from that point to
the Line cursor. When you’re on the green axis, the rubber band line turns
green and a tooltip says “On Green Axis”. When you click a second time, you
set the endpoint for the line. The rubber band line is replaced by your newly
drawn line, and a new rubber band line connects your cursor to the last clicked
point. When you press Esc, the rubber band line disappears.

3. Draw a second line (not connected to the first) parallel to the red axis, and
then press Esc.

Your two lines are on the same plane. In Top view, you can’t position objects
up and down the blue axis, but you can see a diagonal blue line that represents
the blue axis.

T - Figure 3-3:

0 /1@ [E fl} g ﬁf E $ "if“f/'? :1’)' V ﬁ ii move objects along the red

When you're in Top view,
it's easy to draw lines or

N\

and green axes. Because
the Top view is one of the
head-on views, everything
feels very two-dimensional.
The blue axis isn’t available
until you change views.

First line on
green axis

Il-Second line on
red axis

On Red Ads

Sang looking two dimensional

4. Change to the Front view Camera — Standard Views — Front, and use the Line
(L) tool to draw two more unconnected lines parallel to the blue and red axes.

In Front view it’s easy to snap your lines to the blue and red axes, but you can’t
draw on the green axis.
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5. Change to the Iso view (Camera — Standard Views — Iso).

In this view you have a better 3-D view of the drawing area. The line you drew
in the blue axis is obviously in a different plane from the first two lines you
drew. In Iso view you can draw along all three axes, but it takes a little more
patience to get the right angle to show the “on axis” tooltip.

Architect’s Glossary: |sometric projection is a drawing method that provides an accurate scale for
measurements. It's a useful design tool, but it doesn't simulate the way we see objects in perspective.
SketchUp's Iso view is simply an angled view, not an isometric projection. You can get an approximate
sense of an isometric projection by clicking Iso and then choosing Camera — Parallel Projection. To switch
back from Parallel projection, choose Camera — Perspective.

6. With the Line tool, draw a line parallel to the blue axis, and then (without
pressing Esc) draw a connected line parallel to the green axis.

The two lines create an L shape. If you find it difficult to draw a line on the blue
axis, press the up arrow key. This key forces the line to be drawn on the blue
axis. (Use the right arrow for the red axis and the left arrow for green.)

7. Draw a third connected line parallel to the red axis, and then press Esc.

Remember, when the lines are on axis, they change to the color of the axis. This
three-part line clearly lives in 3-D space.

8. Use the Orbit (O or middle mouse button) tool to examine your creation,
Sticks in Space (Figure 3-4).

Move around so you can see this abstract masterpiece from top, bottom, front,
back, left, and right. As you move, you get a sense of the spatial relationship
between the lines.

As you work in 3-D, remember that if you want to draw on a single plane, you can
use one of the head-on views: Front, Back, Top, Bottom, Left, or Right. These
views make it easy to draw on two axes and prevent you from accidentally spilling
over into another plane. If you want to understand the 3-D relationship of objects,
the Iso view and the Orbit tool are your friends.

Finding 3-D Inferences

In the 2-D drawings in Chapter 2, you saw how inference points and lines help you
align and scale the objects you draw. When you add a third dimension to your
drawings, inference lines are even more helpful. You might even say they’re criti-
cal when it comes to drawing accurately and quickly. Suppose you want to scale a
group of Ionic columns so they’re exactly the height of a certain wall—SketchUp
inferences provide a quick and easy solution (Figure 3-5).
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In this exercise, you begin to create 3-D objects, starting with a simple box, and
then you learn how to use inferences to speed up the process.

1. Open a new document, and then change the camera view to Top.

In the Top view, the red appears to run horizontally in the drawing area while
the green axis runs vertically. The blue axis appears as a diagonal line if you’re
in Perspective view (Camera — Perspective). If you’re in Parallel projection
(Camera — Parallel Projection), you won’t see any indication of the blue axis.
Whether they’re all visible or not, the three axes meet near the middle of the
drawing area at a point called the Origin point.

Tip: If your friend Sang, the faceless SketchUp model, is in your drawing area, you may want to remove
or hide him. You can right-click — Erase or right-click — Hide him. As an alternate method for hiding him,
open the Outliner (Window — Outliner). Right-click (Control-click) the word <Sang>, and then choose
Hide from the shortcut menu. You may be wondering how to unhide something. After all, it's difficult to
click an object you can't see. Hidden groups and components appear grayed out in the Outliner list. Right-
click a hidden item and choose Unhide.

2. With the Rectangle tool, draw a rectangle over the Origin point.

The Origin point is where the colored axis lines meet, as shown in Figure 3-6.

Greer\] axis Figure 3-6:
When you first begin a
- AEEEREEE \ model}/{n SketchU,g, you
Fi!e Edit \llew .Camera Draw Tools Window H.elp - — seeda point known as the
DR DX [N G S ™ M| |8 51T Origin This point is
Top where the three colored
; \ axes meet, and it’s a
‘7 good reference point to
use when navigating
your model.
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3. Use the Orbit tool to move to a three-dimensional view of the rectangle with

the blue axis pointing up and down in the drawing area, and the red and green
axes pointing to the right, as shown in Figure 3-7.

This angle makes it easier to work in three dimensions and to draw lines along
the blue axis. Your flat rectangle takes on a different shape when you begin to
view it from different 3-D angles.

Figure 3-7:

When you draw a line along the
blue axis, the rubber band line
turns blue and a tooltip says
“On Blue Axis”.

On Blue fuois

4. With the Line (L) tool, click the topmost point in the rectangle, and then draw

a new line along the blue axis.

As you draw with the Line (L) tool, from the endpoint adjust the angle until
your line turns blue and you see a tooltip that says “On Blue Axis”, as shown in
Figure 3-7. Hold down the Shift key to lock the line to the blue axis. When your
line is on the blue axis, it’s perpendicular to the rectangle’s surface. Don’t press
Esc, because the next line is drawn from this endpoint.

. Draw a line along the red axis, and click to set the endpoint directly above the

right-rear corner of the rectangle. Use an inference line to find the exact point.

If you merely try to eyeball the exact point that’s above the corner, you're
unlikely to get it right. You need the help of an inference line to find the precise
point to end the line. When you’re in the right location, SketchUp shows an
inference line from the corner to your Line cursor. If the inference line doesn’t
show up, you can coax it out of hiding by hovering over the corner until you see
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a tooltip that says “Endpoint” (Figure 3-8). Then slowly move up from the cor-
ner. As you move the cursor, you see a dotted inference line from the corner to
the tip of the Line tool. When you’re in just the right spot, you still see the infer-
ence line, and the line that you’re drawing turns red, because it’s aligned with
the red axis.

Figure 3-8:

Top: If an inference line doesn’t appear
when you need it, place the cursor over
the point until you see the tooltip
identifying the point.

Bottom: As you slowly move the cursor
from that point, you see the inference
line attached. When the line you're
drawing turns red, it’s parallel to the
red axis.

¢ [From Point]

6. Complete the back surface of the box by drawing a line down, to the rear-right
corner.

When you click to set the point, the back face of your box-to-be fills in, and you
have two rectangles at a right angle to each other. One rectangle is on the red/
green plane, and the other is on the red/blue plane.
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7. Use Orbit (O) to admire the shape of your two rectangles.

Every so often, use the Orbit tool to view the model you're building from different
angles. It gives you a feeling for the three-dimensional shape you’re creating,
and you can catch any problems sooner rather than later. What kind of prob-
lems, you ask? Problems can arise when lines and points aren’t actually on the
axis you intended. See the box on this page.

TROUBLESHOOTING MOMENT

Checking for Off-Axis Edges

Sometimes when you're drawing in 3-D, things aren't
exactly lined up as you think. For an example, check
Figure 3-9, where the box has the requisite number of
edges, but one face isn't filled in. (If you'd like to see this
example in a SketchUp file, go to http;//missingmanuals.
comy/cds and download this book's file called off_axis.skp.)
The most common cause for a missing face is that one of
the endpoints isn't on the same plane as the others, which
means a couple of the edges are off axis. They're straddling
a plane, instead of being truly coplanar.

Here's a way to identify which lines are off axis. Open the
Styles window: Window — Styles. At the top of the Select
tab, choose In Model from the drop-down menu. Then click
the Edit tab. At the bottom, use the Color drop-down menu

to select “By axis”. This option changes the color of the
edges (lines) in your model. For example, if an edge is
aligned with the red axis, it's red. Lines not aligned to an
axis are black.

So what's the solution to endpoints that are off axis? Erase
the black lines and redraw the edges. Make sure that you
see both the “on axis” tooltip and the inference line when
you click to set the endpoints. If you think the Line tool is
snapping to an unintended point, try using the Orbit tool
(page 28) to slightly change the 3-D view.

Sometimes with really complex models the edge Styles col-
ors stop being reliable. Hopefully, this is something the
SketchUp programming wizards can resolve.

On Red axis Off axis

On Green axis

Figure 3-9:
This box has the
o § standard number of
’m edges (12), but is shy the
Lme i abiinellL." standard number of

Select EdE [mx |
|@oone tige
F¥ Doty Edges
Fomcles [
I ompthen [1
 edemen [1
F indoors [7

faces (6). The problem is
that one of the endpoints
isn’t on the same plane
as the others. This
creates edges that are off
axis, as described in the
box on this page.
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8. Draw two more lines to create the left face of your box.

Align the top edge to the green axis and the left edge to the blue axis. The faces
of your box fill in when the edges form a closed loop on a single plane.

Remember, if you need to coax the inference line from an endpoint, hover over
the endpoint until you see a tooltip, and then slowly move the line cursor along
the axis on which you want your line.

9. Create the front panel of the box with two more lines.
Align the top edge to the red axis and the right edge to the blue axis.
10. Connect the two upper-right corners.

When you draw the last edge, the last two faces of the box fill in as shown in
Figure 3-10. If some of the faces didn’t fill in the way you expected, see the box
on the previous page.

11. Use the Orbit tool to check your box from different angles.

All six faces of the box should be filled in with a surface. If you can’t seem to
find your way back to the original view, use the take-me-home two-step
described on page 94 (click Front and then click Zoom Extents).

12. Save your model as box_finished.skp.
You’ll use this model again in the next exercise.

When you think about how your box was created, it’s worth noting that SketchUp
objects are hollow like cardboard boxes, rather than solid like blocks of wood. This
feature makes it easy to create buildings that have interior spaces.

Using the Push/Pull Tool

If you’ve ever seen those camping tents that spring from flat to fully formed, you
have an idea how SketchUp’s Push/Pull tool works. You start with a flat 2-D draw-
ing, and you stretch it to whatever length you want. Push/Pull works its magic on
any shape that forms a face.

In these steps, you use the Push/Pull tool to alter the simple box created earlier in
this chapter. If you need a box model to start with, as shown in Figure 3-10, go to
http://missingmanuals.com/cds and download the file box_finished.skp.

1. Open the file box_finished.skp, and then click the Iso button or Camera —
Standard Views — Iso.

You may even want to use the Orbit tool to get a good view of three faces of the
box.
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. Choose the Rectangle (R) tool, and move the cursor over the different faces

and points of the box.

When the cursor is over a face, a tooltip says “On Face”. When the cursor is
over an endpoint or midpoint, the marker at the tip of the pencil changes color,
and you see appropriate tooltip messages. In the next step, you’ll use an end-
point and a midpoint to draw a rectangle on the box’s top surface.

. With the Rectangle tool, click the front upper-right corner, and then click the

upper midpoint on the back of the box, as shown in Figure 3-11.

After you create the rectangle, your box has an edge down the middle that
divides it in half. The top of the box has two separate faces.

. With the Push/Pull (P) tool, click the top-left face, and move the mouse up

and down.

As you move the mouse, the model changes shape. When you pull up with the
Push/Pull tool, you’re adding geometry (in more familiar terms, adding volume)
to your simple box. When you push it down, you’re subtracting geometry.

. Pull the face up a bit, and then click when you’re done.

This leaves the face pulled up, creating a new vertical face in the model.
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Finish at midpoint Figure 3-11:

Start at corner

Start drawing from the front corner,
and then stretch the rectangle out to
the midpoint on the back side.

6. With Push/Pull, push the vertical face back.

As you push the face as shown in Figure 3-12, you subtract volume from the
model, making it smaller.

7. Continue to push the face until you reach the back edge of the box; then click.

The face snaps to the back edge, and then when you click, the face disappears.
Your box looks as it did when you started.

As you’ll see in the next sections, the ease of Push/Pull, combined with the accu-
racy of the Measurements toolbar and inferences, gives you a rapid way to build
3-D models.

Aligning Surfaces and Finding References

In addition to letting you pull shapes from existing shapes, the Push/Pull tool helps
you to accurately align different faces. Remember the tiresome insistence that you
use the click-move-click technique when drawing and moving? Now your well-
learned habit pays off. In the next few steps, you’ll use Push/Pull to create 3-D
shapes and align their surfaces with other objects in the model. No need for elabo-
rate measurements—you do it all with Push/Pull and inferences.

1. With the Rectangle tool, draw a square in the middle of the box’s top surface.

You see a diagonal line and a tooltip that says “Square” when the Rectangle tool
forms a square shape.
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it entirely.

Push face back to remove

. With the Circle tool, draw a circle on the outside of the broad side of the box to

the left.

The snap-to action is even more evident with the Circle tool’s cursor. You see
the initial circle shape change angle as it affixes itself to the different surfaces.

. With the Polygon tool, draw a polygon on the right side of the box.

Initially the polygon is a hexagon, but you can change it to any number of sides
by simply typing the number and the letter s, like this: 8s.

. Use the Push/Pull tool to pull out the square, circle, and polygon surfaces so

they extend from the box, as shown in Figure 3-13.

Many SketchUp models begin with simple shapes. The surfaces are then sliced
and diced using either the pencil cursor or the shape tools such as the Rectangle,
Circle, and Polygon tools.

. Use the Rectangle tool to draw a rectangle in front of the box, and then pull it

up to a height roughly equal to the first box.

Now you have lots of different surfaces in the drawing area, but what if you want
to align the flat surface of the cylinder with the front surface of the new box?
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6. With the Push/Pull tool, click the flat face of the cylinder and release the
mouse button.

As you move the cursor back and forth, the cylinder shrinks and grows. Now
that you’ve released the mouse button, you can move the cursor all over the
drawing area, and the cylinder just keeps shrinking or growing depending on
the position of the cursor.

7. Hold the cursor over the front face of the new box, and then click to align the
two faces, as shown in Figure 3-14.

When the cursor is over the face, a tooltip appears saying “On Face”, and you
see a dotted inference line from the face of the box to the face of the cylinder.
When you click, the faces of the cylinder and the box are aligned.

8. Use the Orbit tool to confirm that the two surfaces are actually aligned.
You can also use the Top view to confirm that the two faces are aligned.

You can align any of the surfaces using the Push/Pull tool and the On Face infer-
ence points. Try aligning the top surface of the new box with one of the top
surfaces on the original box or on the box you pulled out the top. Try to align the
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face of the polygon with the face of the new box. You can also use a point such as a
midpoint as a reference. Try aligning the surface of the cylinder with the midpoint
of the box.

Pop Quiz: Put the Circle Back

Here’s a chance to practice your new push/pull and alignment skills without seeing
each step written out.

1. Draw a circle on the face of your new box, pull it out from the box, and then
click to set the distance.

2. Realign the face of the circle with the face of the box again.

So how did you do? Here’s a quick and easy way to align one face with another that
always works. Click the face of the circle, and then click the face of the box. You get
perfect alignment every time. If you laboriously try to align, pushing and pulling
by sight, chances are you’ll get it wrong.
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Bonus Question: Bore a Round Hole Through the Box

How do you push the circle through the box so that it aligns perfectly with the
back side? Click the surface of the circle, and then click any point on the back edge
of the box, as shown in Figure 3-15. The circle aligns perfectly with the back face,
which means it disappears. Go ahead, orbit around and check it. You should have
a clean hole.

Surface Orientation
and Surface Colors

Figure 3-15:

edge, boring a hole through the box.

Click circle with Push/Pull  Then click back edge

Whenever you want to align a Push/Pull move with a
particular face or point, click the surface you’re moving,
and then click the point or surface you want to align to.
Here the surface of the circle is aligned with the back

Click and Rotate to Find a Reference

If you have a three-button mouse, you can use another trick to align to a con-
cealed surface. For example, after you've clicked the circle’s surface to start the
Push/Pull procedure, you can hold down the middle mouse button or scroll wheel.
The cursor temporarily changes to the Orbit tool, and you can maneuver around
to the back side of the box. Release the middle mouse button, and you’re still in
Push/Pull mode. Now just click the back face, which is now visible, and you have
yourself a hole.

Surface Orientation and Surface Colors

You may have noticed in your Push/Pull adventures that SketchUp faces have two
colors. One side is white (if you want to be technical, it’s actually off-white). The
other side is blue. But these shades aren’t just eye candy. SketchUp uses this color
system to designate the inside and the outside of objects.

This section continues from the earlier exercises. If you’d prefer, you can down-
load the SketchUp file surface_orientation.skp from the Missing CD page (www.
missingmanuals.com/cds).
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To get a better view of this topic, you’ll lift the lid off that box with the circle on
the front. Then you’ll use the Push/Pull tool to see how SketchUp determines the
inside and outside colors for models. Sometimes SketchUp’s view of your model
may not coincide with your plans. In those instances you can use a few tricks to
change the surface orientation.

Other times when you use the Push/Pull tool, the surface colors can get a little
confused. Follow these steps and you’ll see how that happens:

1. Start with a box with a circle drawn on its face.
Make your own box and circle or use surface_orientation.skp.

2. With the Select tool, right-click the top, and then choose Erase from the
pop-up menu.

After popping the top, you see the outside of the box is white and the inside is
blue, as shown in Figure 3-16.

Figure 3-16:

SketchUp uses color to designate the inside and
outside surfaces of objects. In this scene, the
outside of the box is white, while the inside is blue
(shown as gray here).

3. Pull the circle out from the box.

The outside of the cylinder is white because it’s on the outside.
4. Push the circle inside the box.

Inside, the surface of the cylinder is blue. So far, so good.
5. Push the circle all the way through the box.

Where the cylinder extends beyond the back face of the box, it’s still blue, even
though it’s an outside surface, as you can see in Figure 3-17.

At first you might think this isn’t such a big deal. But as you work in SketchUp,
you’ll find situations where inside and outside faces behave differently. In those
cases it’s more than a cosmetic issue. Fortunately SketchUp gives you a way to
remind it where the interior and exterior surfaces are supposed to be. Read on.
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Figure 3-17:

like all the other exterior faces.

When you push the cylinder through two faces of
the box, SketchUp gets a little confused. The face
of the cylinder outside of the box should be white,

Changing Surface Orientation: Reversing Faces

SketchUp has a command called Reverse Faces that lets you turn a face inside-out
(see Figure 3-18). It comes in handy when you Push/Pull shapes from the inside to
the outside of a model and SketchUp’s interior/exterior facing colors get confused,
as described in the previous section (Figure 3-17). To use Reverse Faces, right-click
(Control-click) the object that you want to turn inside-out, like the cylinder in this
example, and choose Reverse Faces.

However, when you try this command on the cylinder sticking out of the box, it
changes the face of the entire cylinder. Now the part of the cylinder that’s inside the
box has turned white. You now have the opposite problem: an inside surface has
the white coloring of an outside surface. If this image leads you to believe the cylin-
der and the box are 3-D shapes passing through each other like a ghost walking
through a wall, you’re exactly right. The two shapes don’t intersect where they
meet, so there’s no shared edge. Click the curved surface of the cylinder, and you
see that the selection includes surfaces inside and outside of the box, as shown in
Figure 3-18. If there’s no shared edge, there’s no way to divide the cylinder and to
color each section appropriately.

The solution is to create an intersection or a shared edge, much like the 2-D shared
edges in Chapter 2 (page 9, for example). In the next section, you’ll see how to cre-
ate a 3-D shared edge for the box and cylinder.
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Figure 3-18:

SketchUp has a handy Reverse Faces
command on the shortcut menu. Just
right-click (Control-click) the surface you
want to change, and choose Reverse
Faces from the pop-up menu.

Entity Info
Erase Delete
Hide

Select 3
Area 3
Intersect 3
Align View

Align Axes

Reverse Faces

Orient Faces I}
Zoom Extents
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Intersections in 3-D Objects

When two objects share no edges, they aren’t joined—they merely pass through
each other. One way to join objects is to trace from intersection point to intersec-
tion point until you create a shared edge. Remember that circles are made up of 24
segments, as shown in Figure 3-19. So you could create a shared edge by tracing
from intersection point to intersection point all around your cylinder—24 seg-
ments’ worth. Fortunately, there’s an easier way, using the Intersect with Model
command. First, choose the Select tool, and then right-click (Control-click) —
Intersect — Intersect with Model. This single command does all the tracing for
you. To confirm that it did a thorough job, select the cylinder surface inside the
box and then outside the box. Notice how each surface shows independent selec-
tion highlights.

Now you can use Reverse Faces (right-click - Reverse Faces) on the faces so that
all outside faces are white and inside faces are blue, as shown in Figure 3-20.

Because the cylinder is now divided into two parts, you can perform other opera-
tions on the individual parts. For example, you can use the Eraser (E) or right-click
— Frase to delete the part of the cylinder that extends beyond the box and the face
of the circle, leaving you with a box that has a hole bored through the middle. And
that’s exactly what you need to begin the next section.
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Line tool Figure 3-19:

One way to make two objects intersect is to
trace from intersection point to intersection
point all around the object, as shown here. It's
a tedious process, so SketchUp offers a better
method, the Intersect with Model command
(right-click — Intersect — Intersect

with Model).
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NEW IN SKETCHUP 7

Changes in Joined Edge Behavior

In previous versions of SketchUp, the whole issue of joined shared edges. Old SketchUp pros may have to get used to
edges was a little more complicated. When you were work- this change in behavior. For SketchUp newbies it's likely to
ing in two dimensions, shapes almost always overlapped make life easier.

each other, rather than creating shared edges. If you
wanted to create a shared edge, you had to laboriously
trace from point to point. In SketchUp 7 that's no longer the
case. Now, instead of overlapping, two lines crossing a sin-
gle plane automatically break into four segments, creating

Still, sometimes 3-D objects don't divide the way you'd like,
as is the case with the cylinder in the square. When that
happens, as explained on page 112, you need to use the
Intersect with Model command and Reverse Faces.

Working with Complex Intersections

As your SketchUp models become more complex, their connections and intersec-
tions naturally become more complicated. As an example, consider the box with
the hole bored through the center, at the end of the previous section. (If you don’t
have that, you can download two_holes_begin.skp from the Missing CD page.) Sup-
pose you want to bore another hole through the other sides of the model? In other
words you want a box crossed by two hollow, intersecting holes, as shown in
Figure 3-21.

1. Open two_holes_begin.skp, or use your project from the previous exercise.
The file holds two models from earlier exercises in this chapter.
2. Use the Orbit tool to get a good view of one solid face of the box.

In the drawing area, you have a box with the top removed. There’s a large hole
bored through the box from one side to another.

3. With the Circle tool, draw a circle on one of the solid sides of the box.

After you click the Circle tool, move the cursor over one of the edges until you
find a midpoint. Then slowly move to the middle of the face until you see the
inference line from the midpoint on an adjacent edge. When you see inference
lines from both midpoints forming an L, you’re in the center of the face. Click
the center to begin drawing your circle.

4. With the Push/Pull tool, click the circle, and then create a hole all the way
through to the back side.

After you click the circle’s face, click the box’s back edge. This move pushes the
circle all the way through to the back edge.

5. Use the Orbit tool to examine the holes in the box.

You may be surprised to see that your hole intersection is somewhat obstructed.
That’s because the two holes are passing through each other. They aren’t joined
by shared edges.
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Surface Orientation
and Surface Colors
6. Through the top of the box, with the Select (space) tool, right-click (Control-
click) one of the cylinders and choose Intersect — Intersect with Model.

The Intersect with Model command creates shared edges where the two holes
intersect with each other. You still have pipe obstructions, but you’ll fix those in
the next step.

7. One by one, select each of the obstructions and then press Delete.

You may need to use the Orbit tool to get a good view of the obstructions
before you select and delete them. When you’re done, you should be able to see
all the way through the holes, as shown in Figure 3-21.

Figure 3-21:
After you've erased the obstructions,

you can see all the way through each
of the openings in the box.

Note: For a finished copy of this model, go to http;/missingmanuals.com/cds and download two_
holes_finished.skp.

Double-Clicking with Push/Pull

The Push/Pull tool has another timesaving trick that lets you repeat your last Push/
Pull action by double-clicking a new surface. Here’s how it works:

1. In a new document, draw two rectangles next to each other.
Make sure they’re both on the red/green plane.

2. Use the Push/Pull tool to pull one of the rectangles up into the shape of a box.
Then double-click the second rectangle.

The second rectangle springs up to exactly the same height as the first. That’s
because the Push/Pull tool remembers the last action, and you can repeat that
action with a double-click.
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3. Draw a rectangle in the top of one of the boxes, and then double-click the

rectangle.

Instead of pulling up, the rectangle you double-clicked moves down, creating a
rectangular hole through your box, as shown in Figure 3-22.

Figure 3-22:
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So why the reverse action when you double-clicked? It has to do with that
white/blue, inside/outside face orientation issue. The Push/Pull tool keeps track
of face orientation and the direction related to the faces. When you drew the
rectangles, the white surfaces faced down, and you pulled them up toward the
blue face. When you double-clicked the rectangle on the top of your box, it also
moved in the blue direction—that is, toward the inside of the box. It moved
exactly the same distance, aligning with the face on the bottom and creating a
rectangular hole in the box.

You may not encounter this behavior frequently, but if double-clicking with
Push/Pull does the opposite of what you expect, check the face orientation of
your objects.

Using the Move Tool in 3-D

When you build 3-D models in SketchUp, you’re always moving something. Per-
haps you’re moving model furniture around the inside of your model beach house.
Or maybe your hot tub needs to be bigger, so you’re moving one of the endpoints
on a circle. In any case, you’re moving, tinkering, and fiddling. It’s all part of the
3-D design process.
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When you use the Move tool with 2-D objects, you click a point, release the mouse
button, and then move the cursor. The shape seems to be attached to the cursor
until you click a new spot to set the shape down. It’s the same drill when you move
3-D objects in 3-D space. One obvious challenge is that you can move the objects
in three dimensions instead of just two. Also, remember how moving surfaces,
edges, and endpoints of 2-D shapes had different effects? That’s true with 3-D
objects, too.

SketchUp tries to make movement easier by initially restricting the motion along
axis lines. It’s pretty good at guessing which direction you want to move a face or
an edge most of the time. What about the other times? If you want to overcome
movement restrictions, you use a keyboard toggle dubbed Auto-fold (for the ori-
gin of that name, see page 118). On a PC, you press and release the Alt key. On a
Mag, the toggle is the 88 key. The Auto-fold toggle turns off movement restrictions
until you press the key again.

In the following steps, you’ll learn how to move objects along the three axis lines,
and how to overcome movement restrictions:

1. In Top view, draw a triangle with the Line tool.
Any type of triangle will do. Remember to click-move-click.

2. Orbit to a 3-D angle, and then pull the triangle up with the Push/Pull tool.
The triangle becomes a 3-D object.

3. With the Move tool, click one of the points and move it up and down.

The endpoint moves along the blue axis, as shown in Figure 3-23.

Using the Move Tool
in3-D

Figure 3-23:

green axes.

On Blue fuds

In this scene the selected point moves
easily up and down, along the blue
axis, but it can’t move along the red or
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4. Click and move the top surface up and down.

The entire face moves up and down, along the blue axis. A blue dotted line sig-
nals the direction of the movement. The object increases or decreases in volume
with the motion.

5. Try to move the surface in either the red or green direction.

You can’t move in red or green directions. SketchUp figures that most of the
time you want to move along a particular axis, but it gives you an escape hatch
for the occasions when you want to do something different. In the status bar in
the lower-left corner a message says “Alt = toggle Auto-fold” on a PC and “%8 =
toggle Auto-fold” on a Mac.

6. Press and release Alt (8 on a Mac), and then try to move the face off the
blue axis.

Two diamond shapes appear on the Move cursor to show that Auto-fold is on,
as shown in Figure 3-24. With Auto-fold on, you can move the face, edge, and
endpoints and edges in any direction. To turn the move restrictions back on,
just press the Alt (or 88) toggle key again.

Figure 3-24:

To remove the motion restrictions, press and release Alt on a
PC (or 3 on a Mac). Two diamond icons appear on the Move
cursor, and you're free to make your move in any direction.

— Auto-fold Move cursor

Notice that when you move a single point of the triangle, the shape changes—new
edges and faces are added to the object as shown in Figure 3-25. These new edges
are called folds. SketchUp adds them automatically to accommodate the move-
ment of the endpoint. When you move a point off axis, SketchUp has to create
new faces for the object. For more details see the box on the next page.

Understanding Auto-Fold

SketchUp creates faces (surfaces) when coplanar edges (lines) form a closed loop.
If any point on the edges isn’t on the same plane, SketchUp can’t create a face. So
when you move an endpoint or an edge off of that plane, SketchUp has to create
additional faces and edges. The process is called Auto-fold because the new edges
look like folds added to the original object.
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in 3-D
Point moved off axis  Figure 3-25:

If you move a point off axis, as shown here, the
P surfaces of your object are no longer coplanar.
SketchUp can only create faces for coplanar
surfaces. To resolve the issue, SketchUp creates
new faces and new edges. The process is called
Auto-folding.

New fold created

In general, if a movement has to create multiple fold lines, SketchUp restricts that
movement, just to make sure you really want to do it. Toggle the Auto-fold with
the Alt key (88 key on a Mac), and you can do as you please.

Moving the faces, edges, and endpoints on rectangles and polygons works much
like the triangle example in the previous section. If you’d like a little practice mov-
ing faces, edges, and points, draw some polygons and rectangles. Push/Pull (P)
them into 3-D objects. Then, use the Move (M) tool to select and move the
objects’ different parts. Try moving the faces, edges, and points with Auto-fold
toggled off, and then try it with Auto-fold toggled on.

GEM IN THE ROUGH

Motion Restrictions and Auto-Fold

In many ways, SketchUp'’s behavior when you move a face, + Moving an edge. You select an edge by dlicking any-
an edge, or a point is the same in 3-D as it is in 2-D. The where except an endpoint or midpoint. The entire
main difference is that moving any part of a 3-D object edge moves as one piece. With Auto-fold off, edges of
changes the shape and volume of that object. 3-D objects only move perpendicular to the edge.

 Moving a face. Faces retain their shape. The face Moving a point. Click the endpoint or midpoint of

and all the edges move together, with or without an edge, and you can move that single point, which

Auto-fold on. With Auto-fold off, faces of 3-D objects can have a dramatic effect on the shape of an

can only move perpendicular to the surface. object. Moving a point changes the shape of the
connected edges and adjacent faces.
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Using Auto-Fold with Circles and Cylinders

Circles and cylinders behave a little differently than polygons. Follow these steps to
see how you can use the Move tool and Auto-fold to create a cone:

1. Open a new SketchUp document and draw a circle.

Use the Origin point as the center of your circle, and click the red axis to set the
radius. Now you can easily find one of the four endpoints with the Move tool.

2. Use the Push/Pull tool to pull the circle up to a cylinder.

Your cylinder takes shape. If you zoom in close, you can begin to see the 24
segments that make up the circular shape, as shown in Figure 3-26.

Figure 3-26:
File Edit View Camera Draw Tools Window Help Circlesaremadeupof24

very close, you begin to see the
individual segments and their
endpoints. See page 74 for details
78 on how to change the number of
segments in a circle.

0 %’H n“ O X [© QN @ o S B segments. When you zoom in
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Circle endpoints

3. With the Move tool, click the curved surface of the cylinder, and then move a
little to another position and click again.

The entire cylinder moves.
4. Click and move the top surface of the cylinder.

The circular face moves up and down the blue axis, and the cylinder shrinks
and grows.

5. Place the Move cursor over the edge of the top circle. Find a spot where the
circle is highlighted, and then click and move the edge.

When you click and move the highlighted edge, the cylinder shrinks and grows
as it did when you selected the top face. If the entire edge isn’t highlighted, that
means you found one of the four controlling endpoints, and the result of the
move is different.
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6. Find and then move one of the four controlling endpoints at the top of the
cylinder.
The controlling endpoints are along the red axis and the green axis. Move a
controlling endpoint, and you change the radius of the circle. You can change
the bottom and top radii independently.

Tip: Having trouble finding a controlling endpoint? When you hover over a controlling endpoint, the cir-
cular edge of the cylinder changes from a thick blue line to a thin black line, as shown in Figure 3-27. If
this sounds confusing, see the box on this page.

Using the Move Tool
in 3-D

No blue highlight Figure 3-27:

Every circle has four endpoints that you can use to change the
radius. When you hover over a controlling endpoint with the
Move tool, the circle’s edge is not highlighted.

Controlling Endpoint

:

7. Move the endpoint all the way to the center to create a cone, as shown in

Figure 3-28.

Your cylinder becomes a cone. The bottom is still made up of 24 separate seg-
ments and endpoints, but at the top, everything is smushed together. What if
you want to turn it back into a cylinder? You’ll do that in the next steps.

TROUBLESHOOTING MOMENT

Clearing Up Circular Endpoint Confusion

The endpoints on circles and cylinders can be a little con-
fusing because circles have two types of endpoints.
SketchUp makes circles by creating 24 line segments. End-
points are everywhere these segments meet. Four of these

endpoints are special, because when you move them, you
change the radius of the circle. You could call them control-
ling endpoints. Unfortunately SketchUp tooltips simply call
them endpoints, so it can be tough to distinguish one end-
point from the other.

One easy way to see if an endpoint is a plain old endpoint
or if it's a controlling endpoint is to hover over it with the
Move tool. When you're over a plain old endpoint, the
entire circular edge is highlighted with a thick blue line.
When you hover over a controlling endpoint, the circle
changes to a thin black line. If you're working with a cylin-
der, you can find a dotted highlight line that bisects the
curved surface running from controlling endpoint to con-
trolling endpoint. Move this line (technically, it's an edge)
to simultaneously change the radius of both circles that
define the cylinder.
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8. Use the Move tool along the curved surface of the cone until you find the
dashed line that marks the controlling edge of the cylinder.

When the cursor is over the controlling edge, you see a thick, dotted highlight
line as shown in Figure 3-28.

Controlling endpoint Figure 3-28:

Cylinders and cones have
four controlling edges that
bisect the curved surface,
connecting the controlling
endpoints. Move the
controlling edge, and you
change the radius of the top
and bottom circles.

Controlling edge

Controlling endpoint
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9. Move the edge away from the center of the cone.

The radii of both the top and bottom circles increase. You can now change the
radius of either the top or bottom circle independently, by using one of the con-
trolling endpoints.

Using Info Entity to Edit 3-D Objects

If you mangled your cylinder as described in the previous section, you may have
ended up with a shape similar to the one in Figure 3-29.

What's a precise yet easy way to return it to its former cylindrical glory? The Entity
Info window is the right tool for the job (Figure 3-30). Use the Select (space bar)
tool to select the top circle, and then open the Entity Info window (Windows —
Entity Info), as shown in Figure 3-30. Set the radius to a specific dimension, such
as 12°. Repeat the process with the bottom circle, and you have a perfect cylinder.
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¢ Untitled - Sketchlp Figure 3-29:

File Edit View Camera Draw Tools Window Help A cone with the top
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Another way to change a cone or frustrum back into a cylinder is to click one of
the controlling edges and then push the edge all the way to the center and pull it
back out.

Tip: The status bar in the lower-left corner is always working hard to provide helpful, pertinent informa-
tion. You saw how it provided a timely hint about the Auto-fold toggle. If you get in the habit of glancing at
the status bar when you're using other tools, you'll learn about other handy modifier keys. For example, if
you're using the Orbit tool, the hint says “Shift = Pan.” That's SketchUp’s shorthand way of saying: “Wanna
use the Pan tool? Hold the Shift key down now.”
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CHAPTER

4

Drawing a Basic House

It’s time to apply the drawing techniques you’ve learned to a practical project. In
this chapter, you’ll build a house with an overhanging roof and a garage. You’ll
model the doors and windows and trim them out in realistic detail. To complete
the project, you’ll add a driveway and a front path.

Along the way, you’ll add some new skills and techniques to your SketchUp toolkit.
To start with, you’ll learn new techniques for coaxing inferences from the points,
edges, and faces of your model. Equally important, youw'll learn how to lock your
drawing tools so they move only along specific inferences and axes. After you've
mastered these techniques, you’ll use them time and again. They’re one of the main
reasons SketchUp artists are able to draw so quickly and accurately. You’ll also learn
how to use the Offset tool to quickly model new elements—Ilike trim details—based
on the outlines of existing objects like doors and windows. So hop in your pickup
truck, and drive out to the construction site. It’s time to start building.

Locking an Inference

Chapter 3 introduced inferences (page 97)—handy lines that pop up from time to
time to show you what SketchUp thinks you want to do. Inferences appear as tem-
porary, dotted lines. They help you align your work to SketchUp’s main axes or
find an edge’s midpoint or endpoint (Figure 4-1). You use these inferences as
guides when you draw new lines and shapes. Letting SketchUp do the aligning and
measuring for you makes your work go a lot faster.
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Inference line

Cursor  Blue axis Figure 4-1:

As you move your cursor around your drawing, SketchUp
displays inference lines. Use these inference lines to measure
and align the new parts of your model.

+

¥ From Point
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As you move a drawing tool (like the Line tool) around in 3-D space, SketchUp
works behind the scenes to figure out which inference you need. When it sees a
likely candidate, the program displays an inference line or highlights a particular
point. Inference lines usually run from your cursor back to a point that you might
find helpful. When specific points are highlighted, you see a large colorful dot
under the cursor. For example, when your cursor is over an edge, a green dot indi-
cates an endpoint, and a blue dot indicates a midpoint. Usually, accompanying
tooltip messages explain the inference.

In earlier exercises when you saw an inference that you needed, you moved your cur-
sor slowly and carefully, so you didn’t lose the inferences as you drew new shapes
and lines. In this exercise, you learn how to lock an inference, so you can work more
quickly instead of making your mouse tightrope walk to use the inference.

1. With the rectangle tool, draw a 20 x 10-foot rectangle.

Draw the rectangle on the plane formed by the red and green axes. The blue axis
is perpendicular to the rectangle.

2. With the Push/Pull tool, pull the rectangle up into a box.

Pull the box up so it’s a good height for a one-story house—about 8 feet works
well.

3. Click the Iso view button or choose Camera — Standard Views — Iso.
You see an angled view of the box.

4. Click the box’s lower-left corner to start a line, and then move along the
green axis, as shown in Figure 4-2.

When you move your cursor along the green axis, you see a thin green line. If
you happen to move off the green axis, your cursor changes to a black line.
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5. While the line is still green, press and hold Shift to lock the inference in place.

When you press Shift, the thin green line changes to a thick green line, as shown
in Figure 4-2. Once you lock in the green inference, you can move your cursor
all over the drawing, and no matter where you move the cursor, the line you’re
drawing is locked to the green axis.

Figure 4-2:

Inferences first appear as thin lines. Press Shift, and the
inference changes to a thick line. With the inference
locked, you're free to move your cursor anywhere in
the drawing, making it easy to grab a measurement
from another reference point.

Locked————
inference e y
(thick line)
Constrained on Line
Line cursor

6. With the Shift key still down, click to finish the line.

The line is drawn parallel to the green axis. SketchUp assumes you want to con-
tinue drawing lines, so there’s a rubber band line between your cursor and the
recently clicked point.

7. Position the cursor so that the rubber band line is aligned with the red axis.

When your line is parallel to the red axis, the rubber band line changes to a thin
red line.

8. Press and hold Shift to lock the red inference line.

The thin red line changes to a thick red line. You can move the line cursor
around your drawing to reference other points, edges, or faces.

9. Move the line cursor to the box’s lower-right corner to reference that point.

When you move the cursor to the corner of the box, the line that you’re draw-
ing extends along the red axis. SketchUp displays three signals when you move
the cursor to the corner of the box—kind of like a basketball coach waving
wildly from the sidelines:

+ A green dot appears at the box’s corner.

* A new dotted inference line runs from the corner to the tip of the line you’re
drawing.
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+ A tooltip appears that reads, “Constrained on Line from Point.” This is
SketchUp’s cryptic way of saying that you’re using the corner point as a ref-
erence for the new line.

10. With your cursor still referencing the corner point, click to complete the line

11.

12.

13.

along the red axis.

A new line appears along the red axis. This line is parallel to the bottom edge of
the box, and it’s exactly the same length. Best of all, you didn’t need a carpenter’s
square or a tape measure to draw it.

Draw the next line to the corner point on the box.

This line’s a cinch, and it completes a rectangle that’s attached to the box.
There’s no longer a rubber band line attached to the cursor, because SketchUp
knows you’ve completed the shape. Now that you’ve built out, in the next steps
you’ll build up.

Click the new rectangle’s lower-left corner, and then begin to draw a line up
the blue axis.

When your line is on the blue axis, the rubber band line changes to a thin blue
line (see Figure 4-3).

Press and hold Shift to lock the blue inference.

The rubber band line changes to a thick blue line, and the line is locked to the
blue axis.

14. Move the line cursor to the top edge of the box, and then click to complete the

15.

16.

17.

18.

line.

You can reference any point on the top edge or face of the box to set the height
of your line.

Continue by drawing a new line along the green axis back to the box.

This should only take one click, because SketchUp’s all ready for you to draw
another line. When you’re done, a new face fills in.

Draw a new line along the blue axis from the right corner of your rectangle.

Use the same techniques (steps 12-14) to lock the inference and reference a
point on the top of the box to set the height for your line.

Draw a horizontal line to the corner of the first box to complete the face of
this new box.

After you’ve drawn the line, the face fills in.

Complete your new box by drawing a line from top corner to top corner, as
shown in Figure 4-4.

Once this last line is drawn, the faces on top and to the right fill in. You’ve
drawn a perfect, new box by using inferences from the first box.
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® SketchUp File Edit View Camera Draw Tools Window Help Fig’”’e 4-3:

- When you're drawing a
new line along the blue
axis. pressing Shift locks
the inference to the blue
axis. To make the line
exactly the height of the
box, you can reference

Rorerareor e e e SRR any point along the top
' m g edge of the box.

Figure 4-4:

Drawing this last line
from corner to corner will
complete the new box.
With a click of the mouse,
the last two faces fill in.
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Working with Sloped Surfaces

Up to now, most of the exercises have concentrated on edges and faces that are
parallel and perpendicular to each other. Most of the edges and faces have been
aligned with one of the three main axes: red, green, or blue. However, the world is
filled with odd angles and sloped surfaces. And for good reason—a sloped surface
is a great way to keep rainwater off your roof. In this section, you learn how to
create sloped surfaces and how to reference an existing sloped surface to create a
second sloped face at exactly the same angle.

Follow these steps to create a sloped roof for the first box you created in this chapter:

1. Click the corner that’s farthest to the back, and then draw a short line along
the blue axis.

A new line extends above the top of the boxes. SketchUp is ready for you to
draw another line.

Tip: Press the up arrow to force the line to the blue axis, or wait until you see a tooltip that says “On Blue
Axis”, and then press and hold Shift. Pressing Shift locks your line to the blue axis.

2. Draw a line down to the endpoint shared by the two boxes to create a triangu-
lar shape at the front of the box.

The angle of a sloped roof begins to take shape. Use Figure 4-5 as a reference for
this second line.

3. Repeat steps 1 and 2 to create an identical triangle on the box’s right side.

As you draw the vertical line along the blue axis, hold down the Shift key to lock
the inference on the blue axis. Then move the cursor to the top of the first line
as shown in Figure 4-5 to set the height for the new line.

4. Draw a ridgeline that connects the top point of each triangle.

Once the ridgeline is drawn, the back face and the sloped face fill in, creating
the new roof.

Referencing a Sloped Surface

The first box you drew now has a handsome sloped roof. Suppose you want to create
a sloped roof for the second box that continues along the same angle. You can
draw this line the hard way, the inaccurate way, or the easy way. The hard way is to
pull out SketchUp’s protractor tool (see page 283) and to create a guideline that
you use to create the new roofline. Well, that’s not too hard, but it takes unneces-
sary steps and clicks. The inaccurate way is to change to a side view and just try to
eyeball your roofline. You can get close, but it’s unlikely you’ll draw a truly accu-
rate line. Creating your roofline the easy way takes only two clicks and a hover.
Here are the steps:
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. With the Line (L) tool, click the point where your two boxes meet at the top.

A rubber band line appears, attached to the end of the Line cursor on one end
and to the corner point on the other.

. Move the cursor over the sloping line above the first box and hover along
the edge.

Don’t click or do anything else; you're just expressing your interest in the
angled line. SketchUp takes note when you hover over an edge or face.

. Move your cursor to extend that line across the vertical face of the second box,
as shown in Figure 4-6.

When the line is at about the same slope as the roof line, it changes to a
magenta color. This inference shows that the slope of the new line is identical to
the line you hovered over in step 2. You can think of magenta as the parallel
inference color.

. Press and hold Shift to lock the inference.

The thin magenta line turns into a thick magenta line. You can move your line
cursor anywhere in the window, and the line stays locked to the roof’s slope.
You lock the inference to the sloped line with the Shift key, just as you locked
inferences that followed the main axes.

. Click the box’s right edge to finish the line.

Continue to hold Shift, and click any point along the right edge to complete the line.
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Hover over sloped edge Figure 4-6:

After hovering over the edge of
the sloped roof, the Line tool
displays a magenta inference line
that shows the continuation of
the slope. Press and hold Shift to
lock in the inference and to
complete the line.

g
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Parallel to Edge

Magenta inference line
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6. Use the Push/Pull tool to remove the portion of the box above the roofline, as
shown in Figure 4-7.

Start by clicking the upper triangle, and then click on the back edge of the box
to reference the back face. When you click the back face, the excess portion dis-
appears as it’s pushed out of existence.

It was easy to match the slope of the original roofline by using the magenta infer-
ence. You’d already drawn that second box, so it was simple to determine the end-
point for your new sloped roof. But what if you wanted to create a new 3-D shape
by using that same slope? Perhaps you’d like to continue this roofline all the way to
the ground. SketchUp gives you an easy way to figure out the dimensions of this
new addition.

1. Click the house’s bottom corner, and then drag a line along the green axis.

When the line is oriented to the green axis, its color changes from black to
green.

2. Press and hold Shift to lock the green inference line.

Holding the Shift key locks the line to the green axis and changes it to a thick
green line. Now you can move the Line cursor to any point in the drawing win-
dow without changing the line’s orientation.

3. Move the Line tool to the surface of the roof and then click.

Make sure your cursor is over the face of the sloped roof (as shown in
Figure 4-8). When you click, SketchUp creates a line that’s the perfect length to
extend the slope of the roof to the ground.
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Reference back edge Figure 4-7:

After creating the new slope
line for the second roof, use
the Push/Pull tool to push
away the excess portion.
Click and start your push,
and then click the back
edge of the box to remove
the section entirely.

Figure 4-8:

By referencing the slope of the
roof, you can draw a line exactly
the right length to extend the roof
to the ground. To reference the
slope, make sure your tool is over
the face of the roof (as shown
here), not over one of its edges.

4. Click the corner of the roofline to complete the new triangle.

If you want to examine the new triangle you created, use the Orbit (O) tool.
Inspection shows that it’s a perfect extension of the other rooflines.
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5. Draw a line along the red axis, using the back of the box as a reference point.

Use Shift to lock this new line to the red axis, and then click the house’s back
edge to determine its length.

6. Draw a line to connect to the bottom of the box.
SketchUp is ready to draw a new line, so all you have to do is click the corner.
7. Draw a sloping line to complete the back triangle and enclose the new 3-D shape.

When you draw the last line (Figure 4-9), the top face forming the roof fills in,
and the new addition is complete.

Figure 4-9:
When you draw the last line, the last
two faces of the new addition fill in.

Yet Another Way to Reference a Slope

By now you’re probably confident that as long as you have a sloped edge or face to
reference, you can create a matching slope for any circumstance. That’s true, but
for the sake of complete disclosure, here’s one more example. If you're following
along doing the examples in SketchUp, use the Eraser tool to remove the addition
you built in the last example. (For a tip on erasing several edges at once, see the
box on the next page.)

In the previous example, you saw how to extend a line to just the right length to
continue the slope of the roof. You can also use an inference to create a vertical
line that’s just the right height to continue the roof. As shown in Figure 4-10, the
method is almost exactly the same. Click to start drawing a vertical line. When the
line is blue, indicating it’s aligned with the blue axis, press and hold Shift to lock in
the inference. Then you can move your cursor to reference any point, edge, or face
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in your model. Move the cursor over the face of the sloped roof and then click;
SketchUp references the slope of the roof and creates a vertical line of exactly the
right height. Finish up by drawing an edge that connects the top points.

Figure 4-10:

Top: To create a vertical line that's exactly the right height to
continue the roofline, press and hold Shift to lock the inference
for the blue axis. Then click the face of the roof to reference
the slope.

Bottom: After you draw the vertical, connect the top points for
a perfect continuation of the roofiine.

GEM IN THE ROUGH

Batch Erasing: The Smudge Technique

When you're drawing in SketchUp, you find that erasing
edges is nearly as important as drawing edges. It's sort of
like that old joke about how to sculpt an elephant—you get
a piece of marble and then chip away everything that
doesn't look like elephant. In SketchUp, after you've added
and modified your model, you're often left with extra,
shared edges in your model. Not only are they unneces-
sary, but extra edges also can lead to unexpected behavior
later on. You can erase edges one at a time by clicking them
with the Eraser tool, or you can erase multiple edges by

clicking and dragging over all the edges you want to
remove. As you drag over the edges, they're highlighted.
When you release the mouse button, they disappear.
Another method for batch erasing is to use the Select
(space bar) tool to drag a selection window and then press
Delete. When you drag to the right, SketchUp includes any
entity entirely in the selection window in the selection. Drag
to the left, and you select any entity partially in the selection
window. If you accidentally erase an edge that the model
needs, don't panic. Just press Ctrl+Z or 38-Z and try again.
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Inference Locking with the Move Tool

Inference locking works with all of the drawing tools, including those that draw
lines and shapes. It also works with the tools that modify existing objects, such as
the Move tool. To get a feeling for inference locking with the Move tool, start with
a box like the one in Figure 4-11. Make sure the box has only six faces. If you’re
using a model from the previous exercise, remove any extra shared edges.

Figure 4-11:

This box has a sloped
roof. Using the Move tool
and inference locking,
you can even the sides.

1. With the Move (M) tool, click the top edge of the short side of the box.
The entire edge is highlighted, and the edge moves as you move the cursor.
2. Move the edge up, along the blue axis.

When the edge is moving along the blue axis, you see a blue dotted line and a
tooltip that says “On Blue Axis”.

3. Press and hold Shift to lock the movement along the blue axis.

When you press and hold Shift, the dotted line becomes thicker, and move-
ment is constrained to the blue axis. You can move the cursor to any point in
the drawing area, and the edge continues to move along the blue axis.
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4. Move the cursor to the opposite edge, and click to reference the height of the
opposite wall.

When your Move cursor is over the opposite edge of the box, a tooltip appears
saying “Constrained on Line Intersect Plane”, as shown in Figure 4-12. This
message is SketchUp’s cryptic way of telling you that you're referencing the
height of the opposite edge.

Working with
Sloped Surfaces

Figure 4-12:
You can use the Shift-key
ry inference locking
Sl el technique with many of
SketchUp's tools. Here
the Move tool is moving
a top edge while it's
locked into the blue axis.
The opposite face of the
box is referenced to
create walls (faces) of
equal height.

If you want to experiment some more using the Move tool, try this exercise. You
can use the box from the previous exercise, or create a new box similar to the one
in Figure 4-13. Find the midpoint along one of the long edges, and draw a line
from midpoint to midpoint, dividing the top of the box into two halves. Doing
that divides the long edges into two parts, where each part has its own midpoint.
Divide the two parts again, so that the top of your box looks like Figure 4-13.

Use the Move (M) tool to pull up one of the lines to create a peaked roofline.
When the movement is along the blue axis, you see a blue dotted line and a tooltip
message that says “On Blue Axis”. Press and hold Shift to lock the movement to
that axis. Click to complete the movement and the reshaping of the roofline. Next
click one of the other lines in the roof, as shown in Figure 4-14. Pull it up in the
same manner, locking it to the blue axis. Then move your cursor over to the first
ridgeline and click. This creates two roof ridges of exactly the same height.
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Figure 4-13:

The top of this box was
divided into four parts.
First, it was divided in
half by drawing a line
from midpoint to
midpoint. Then each new
section was divided in the
same manner, from
midpoint to midpoint.

~
'| Constrained on Line from Point

Figure 4-14:

As you pull the second
roof ridge along the blue
axis, hold down the Shift
key to lock in the
inference. Then reference
the first ridge line to set
the height of the edge.
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You can use inference locking as you move an entire face and all its edges. For
example, click one of the middle roof faces. Begin to move the face along the blue
axis, and lock the inference by holding Shift. Once the inference is locked, refer-
ence the opposite sloping face, as shown in Figure 4-15. Click the face, and you
create a tall roof with a single, off-center ridgeline.

Working with
Sloped Surfaces

>
Constrained on Line Intersect Plane

Move tool referencing Figure 4-15:
' ~ opposite face You can change the orientation of
Face being moved  Blue axis an entire face by using the Move

tool and inference locking. Here
the roof changes from two
ridgelines and four sloping
surfaces to a single ridgeline with
two sloping surfaces.

Using Inference Locking with Shape Tools

If you’ve followed all the exercises in this chapter, you’re probably a pro at locking
inferences and referencing points, edges, and faces in your model. All that practice
will come in handy as you work in SketchUp. This last example shows you how you
can use references from one object, such as a house, to align shapes and faces that are
completely unattached to that object. Again, this power comes from a combination
of inference locking and SketchUp’s click-move-click drawing method.

Start with a model that has a couple of sloped surfaces, like the house model from
the previous exercises. Select one of the shape tools, like the Circle or Polygon tool.
Notice that when you hold the shape tool over one of the surfaces of the house, the
tool automatically orients itself to the surface underneath. Move to a different sur-
face, and the tool snaps to that orientation. Move the tool to one of the sloped roof
surfaces, and then press and hold Shift. Move the tool away from that surface, and
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then click-move-click to draw the shape in mid-air, away from the house model.
When you’re done, it should look something like Figure 4-16. The shape should be
oriented to the same slope as the roof. Use the Orbit (O) tool to maneuver around
and see the shape from different angles. If you want some more practice, draw
shapes with the Rectangle and Polygon tools that are aligned to some of the other
surfaces of the house.

Figure 4-16:

You can use inference
locking with the shape
tools, like Circle (C),
Polygon (P), and
Rectangle (R). Hover
over a surface to
reference the orientation;
then press Shift and
move to a new position
in the drawing area. Still
holding Shift, draw your
new shape.
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Making Doors and Windows

When you’re building a house in the real world, you spend a lot of time measuring
and aligning the different elements. You may want to align several windows so
they’re at the same height. Perhaps you’d like to position a garage door so it’s per-
fectly centered underneath the eaves. In the real world, that takes a lot of quality
time with your tape measure. In SketchUp you can take advantage of computer-
assisted shortcuts, most importantly, that old friend the inference.

For this exercise, start with a house-shaped box that looks like the one in
Figure 4-17. You create and position openings for doors and windows. Later you’ll
create framing and trim for these features.

1. With the Rectangle (R) tool, draw a front door on the house.

Position the door to the left of the midpoint, as shown in Figure 4-18. For this
exercise, it’s fine to eyeball the dimensions. Just drag out a rectangle that
appears to be a reasonable size.
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'g_r:a : P — 5 s begin et akp - Sl = Figure 4-17:
T S E R S S RN E If you don't have a house

model from the previous
exercises, you can
download house_begin.
skp from the Missing CD
page at http://
missingmanuals.com/cds.

D@ @) oeag o orbie. Shift = Pan Meanumment

2. Hover over the door’s upper-right corner, and then move horizontally to the right.

When you see a tooltip that says “Endpoint”, move the cursor to the right. As
you move the cursor horizontally, you should see a dotted inference line—if
not, try moving up or down just a smidgen.

3. Press and hold Shift to lock the inference.
The thin, dotted inference line becomes a thick, dotted inference line.
4. Click-move-click to draw a window, with the top edge the same height as the door.

Your window can be square as is the one shown in Figure 4-18, or it can be rect-
angular. SketchUp displays a tooltip message when a rectangle is a square or a
golden section.

5. On the left side of your house, draw a large rectangle for a garage door.

You can place the garage door anywhere along the left side of the building.
You’ll position it precisely in the following steps.

6. With the Select tool, click the garage door.
After you preselect the garage door, the face and edges show highlights.
7. Choose the Move (M) tool and click the midpoint at the top of the garage door.

After you click the midpoint, the garage door moves with the cursor. It’s con-
strained to moving along the face of the wall.
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Using the Offset
Tool

Figure 4-18:

Hover over the top
corner of the doorway,
and then slowly move
the Rectangle tool
horizontally. An
inference line helps you
to draw the window at
the same height as

the door.
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8. Press and hold Shift, and then move the cursor to point at the peak of the
garage, as shown in Figure 4-19.

The garage door moves horizontally as you move the cursor.
9. Click to finish the move.

The garage door is centered beneath the peak of the roof.

Using the Offset Tool

The world is full of symmetry—both natural and human made. This fact was not
lost on SketchUp’s software engineers; they created the handy Offset tool so you
can easily copy and use the existing shapes and edges in your drawing. The Offset
tool is in the toolbar, near the Move and Push/Pull tools, or you can choose Tools —
Offset. For some tips and details about using the Offset tool, see the box on the
next page. In this next exercise, yowll trim out the window and doors of your
house model. Trim out is a carpenter’s term for applying wood trim around some-
thing like a door or window. Trim hides the seams and provides a more finished look.
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Figure 4-19:

By using the Move (M)
tool and an inference
line, you can align
elements like this garage
door to other parts of
your model, like the peak
of the roof.
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Garage opening midpoint

UP TO SPEED

Saving Time with the Offset Tool

The Offset tool does more than simply copy and paste. The
Offset tool lets you copy, paste, and modify with incredible
speed. Consider a common architectural detail like the
wood trim around windows. Perhaps it's a simple 1 x 4-
inch piece of wood. You draw a rectangle for the window
that's exactly the right dimensions. Then you need another
rectangle (or two) with slightly different dimensions. With
the Offset tool, you can select the rectangle for the window
opening, and then enter a value such as 4" in the Measure-
ments toolbar, and voila—you've created window trim.
Need to create window trim for 6, 12, or 24 more windows?
Just double-click the window openings. The Offset tool
remembers your last operation and applies that preset
value to any thing you double-click.

Go ahead and try it using an empty or unused area of a
SketchUp document. Change to Top view, and then create a
3-inch circle. Zoom in to get a good view. Grab the Offset tool
and move it toward the circle. When you get close, you see a
red square jump to the edge of the circle. That's the magic of
auto-selection—SketchUp is always trying to figure out what
you're going to do next. Drag slightly away from the circle,
type 3", and then press Enter. A new circle appears around
the original circle. Double-click the outer edge of the circle a
couple more times. Each time you do, SketchUp creates a
new circle 3 inches away from the perimeter of the last circle.
When you're done, you have a perfectly formed target sym-
bol like the one shown in Figure 4-20. Just add color, and
you're ready for archery practice.
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For the purposes of learning SketchUp, the trim out process provides a great intro-
duction to the Offset tool. Before you use the Offset tool, make sure nothing in
your model is selected by pressing Ctrl+T (Shift-88-A).

Window  Help Figure 4-20:

: This 2-D design that

- k. looks like a target was
= G TN l=ll=ifa? CAEANANIE 253 ! created by drawing a

3-inch circle and then

repeatedly creating a

new edge using the

Offset tool.

SketchUp File Edit View Camera Draw Tools

X
<
B3,
2
&
*
&
QE
2
9
&

1. Select the Offset tool and then move the cursor over different parts of your
house model.

As you move the cursor around your model, auto-selection kicks into action.
Different faces are highlighted and a red square snaps to different edges. The
square marks the target of the offset operation.

2. Click once while the red square is on the edge of the window.

The square locks in place on the edge. Now as you move the cursor, you see
another rectangle that indicates the shape to be created by the offset. Drag the
cursor away from the opening to create an offset on the outside of the window
opening, or drag it toward the center of the opening to create an offset inside.
As you drag, the offset distance is displayed in the Measurements toolbar, as
shown in Figure 4-21. If you want to be precise, you can type a value in the
Measurements toolbar.
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3. Move the cursor toward the middle of the window, and when you’re happy
with the size of the window trim, click once.

A new rectangle appears within the original window opening.

Using the Offset
Tool

B Figure 4-21:
Initial click Offset tool New offset edges 9

Distance .T ji/n2”

[
Measurements toolbar

The red highlight marks the edge or edges
being duplicated in the offset action. Here
the inner rectangle shows where the new
edges will appear. The Measurements
toolbar gives you an idea of the
dimensions of the offset.

4. Double-click the edge of the inner rectangle.

The Offset tool creates another rectangle inside of the window with the same
offset distance.

5. Use the Push/Pull tool to push back the “glass” at the center. Then push back
the frame about half that distance. Finally, pull out the trim so that it’s about
an inch or two in front of the surface of the house.

Adjust these features to taste for now. If you want, you can enter precise values
in the Measurements toolbar.

Tip: \When you're creating the trim and window frame details with the Push/Pull tool, it helps to change
the camera view so you see the details from a slight angle. That makes it easier to judge the distance
between the surfaces.

At this point the window trim looks pretty good. You've got an inset window
frame and an outset window trim. For many buildings, the window and door trim
are similar if not identical. When you look at the door, it’s easy to see that it would
look good with the same trim around the sides and top, but you don’t really want
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UP TO SPEED

More Offset Tool Tips

Once you begin thinking about it, you find many ways to
use the Offset tool. For example, in the real world, walls
have a specific thickness, whether in a house or in a garden.
Using the Offset tool, you can speed up your wall construc-

tion. Here are some tips to remember when using the Off-
set tool:

+ To offset all the edges of a single face, select the
shape, and then dick the edge with the Offset tool.
Drag in either direction.

* You can't offset a single straight line or lines with
complex connections—like a T or an X.

* You can offset lines with several straight or curved
segments—like an M or an S.

You can offset connected lines, but they must be
coplanar. You can't offset lines that straddle a plane.

To offset with precision, enter a value in the Mea-
surements toolbar.

If you only want to offset some but not all of the
edges in a face, preselect the edges you want to use.

To repeat the measurement of your last offset, just
double-click your new target. It's much faster than
entering a new dimension.

trim on the bottom, where the door meets the floor. This calls for a little preselec-

tion before you apply the offset.

1. With the Select (space bar) tool, preselect both sides and the top of the door

opening.

Click one edge and then hold down the Ctrl (38 on a Mac) key. The arrow cur-
sor displays a + sign to indicate that you can add elements to the selection. Click
the other two edges to select them.

. Change to the Offset (F) tool, and then click the top edge of the door.

Because you preselected the edges of the door, the Offset tool automatically
snaps to one of the three selected edges. Even if you hover over other parts of
your drawing, it doesn’t change the selection.

When you click the top edge of the door, you see new offset lines for the three
edges in the selection.

. Move the cursor over to the inside corner of the window trim.

With the selection locked in, you can move your cursor anywhere in the draw-
ing window. In this case, you use the window trim as a reference to create the
door trim.

. When you see a tooltip that says “Endpoint” (as shown in Figure 4-22), click

the corner.

SketchUp creates an offset for the door trim that’s similar to window trim. The
three edges that were originally selected are still selected, making it easy to
repeat the process to create the door frame.
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5. Again click the door’s top edge.

The Offset tool goes into action, once again displaying new edges as you move
the cursor.

6. This time, move the cursor to reference the inside edge of the window frame
and then click.

Another set of three lines appears, giving you an edge for the door frame.
7. Press P to select Push/Pull, and then click the door opening.

After clicking, the face of the door moves back and forth as you move the cursor
around the drawing area.

8. Click the window opening.

When you click the window opening, Push/Pull uses that as a reference for the
door and sets the door at the same depth in the wall.

9. Click the door frame, and then click the window frame.

The door frame is the next section moving from the center to the outside of the
door. You set its depth by referencing the window frame.

10. Click the door trim, and then click the window trim.

The final clicks set the door trim so that it stands out from the wall the same
distance as the window trim. Where you’re done, your trimmed out door and
window should look like Figure 4-23.

For consistency, you probably want to add trim to the opening for the garage door;
however, it doesn’t need an inset frame like the front door and window. You can
trim out the garage door using the same technique you used for the front door.
Preselect the two sides and the top edge, and then click the top with the Offset tool.
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Figure 4-23:

By using inferences along with
the Offset and Push/Pull tools,
you can quickly trim out your

doors and windows.

Use the front door trim to size the trim for the garage door. You can use Push/Pull
to set the garage door back in the wall, and then use it to pull the trim out from the
wall surface.

Building a Roof with an Overhang

As you add details your model begins to look less like a modified shoebox and
more like a real house. Another detail that’s important for real houses is a roof
with an overhang. The body of the roof holds beams and rafters that support the
roof, and the overhang protects the walls and siding from sun and weather. In the
real world the laws of gravity and nature seem to have more effect than they do in
SketchUp.
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In this next exercise, you use the Offset tool to create a profile for your new roof,
and then you use Push/Pull to give it shape. The first step is to modify the overall
contour of the roof using the Move tool.

1. Click the roof’s left ridgeline, and move it down in along the blue axis.

When you move the ridgeline along the blue axis, you see a dotted blue line and
a tooltip message that says “On Blue Axis”.

2. When you see the “On Blue Axis” tooltip, press and hold Shift.
The Shift key locks the movement of the edge to the blue axis.
3. Click the house’s left edge.
The roof flattens, eliminating the ridgeline.
4. Erase the shared edge.

You no longer need the shared edge that divides the ridgeline; remove it now so
it won’t interfere with other parts of the model.

5. Move the outside edge down just a bit.

Creating a slight slope here helps drain moisture and gives the building a bit of
character, as shown in Figure 4-24.

Figure 4-24:

When you adjust the roof
line, make sure there’s
enough room between
the roof and the garage
door.

6. At the front of the house, select the edges that define the roof’s profile.

Your selection should include three lines at the top of the house.
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7. Use the Offset tool to offset the edges up.

You can eyeball this offset, or type dimensions. Something between 6 and 8
inches is appropriate for a roof.

8. With the Line (L) tool, connect the edges between the original lines and the
new lines created by the offset, as shown in Figure 4-25.

You close this new shape by drawing a line on each end. Once the shape is
closed, the face fills in.

New line Figure 4-25:

Line created by offset Draw a line on each end of the
roof to connect the original edges
with the new edges created by the
Offset tool. Once the shape is
enclosed, a new face appears
between the edges.

T2

Endpoint

9. Choose Push/Pull (P), and then push the new outline of the roof back to cover
the rest of the house.

Click the new surface once with Push/Pull, and then push it to the back of the
building. You can reference one of the back edges to temporarily align the roof
with the back of the building.

10. Pull out the overhang on the front.

Click the front face again, and begin to pull the face forward to create an overhang.
A 9- or 10-inch overhang works well, but you can use any dimension you want.
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Figure 4-26:

Once the front face is
complete, use Push/Pull
to extend the new roof to
the back wall of the
building.

11. Pull out the overhang on the sides and the back.

The overhang should be the same on all sides of the building. Use the Mea-
surements toolbar to accurately create overhangs of equal dimensions. After
you’ve pulled out all the overhangs, you may notice that the process leaves
some extraneous lines.

Note: You can't just double-click to repeat the overhang distance. This is due to SketchUp's interior
(white) and exterior (blue) face issues. For more details, see page 115.

12. Change your view so you can see the bottom of the overhang, and then erase
the extra lines.

As shown in Figure 4-27, delete the shared edges that separate faces on the same
plane. Don’t delete the edges where the roof changes angle; that also erases the faces.

13. Orbit (O) around the place and admire your construction skills.

Unless you’ve gone off on a creative tangent, your model looks something like
the house in Figure 4-28. You'll take care of the initial landscaping in the next
few steps.
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Don't delete this edge Delete this edge  Figure 4-27:

Delete the extra shared edges
that you find under the eaves. If
you accidentally erase one of
the wrong lines and the
adjacent faces, use your trusty
Undo key (Ctrl+Z or $8-2).
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Driveway

Initial Landscaping:
Front Walk and Driveway

You’'ll do some more extensive landscaping in the next chapter, but for now you
can give your house a plot of earth and a couple of basic paths for cars and people.
These basic features are created using the Rectangle and Line tools. You want to
draw these elements at the ground level, so it’s best to change to the top view
before you begin. Once you’ve drawn the outline of the yard at ground level, the
other shapes and paths will align to that surface.

1. Change to the Top view.

This gives you a bird’s eye view of your estate. You may want to zoom out a lit-
tle so there’s room around the house to create a yard. Press Z to change to the
Zoom tool, and then drag to change the view.

2. With the Rectangle (R) tool, click-move-click to draw a rectangle around the
house to represent the yard.

Give yourself enough room for the kids and dog to play. And who knows, some
day you may want to add a pool.

3. Right-click (or Control-click) the face of the new yard, and choose Reverse
Faces from the shortcut menu.

Because it’s a two-dimensional shape, it’s more than likely that your rectangu-
lar yard is displaying the blue face that indicates an interior. Reversing faces
changes its color to white.

4. Select the Line tool, and then draw two lines to create a drive from the garage
to the edge of the yard.

Use Figure 4-28 as a reference for placing the edges of the driveway. It’s easiest
just to click the point where the garage door frame meets the yard.

5. Use the Line tool to create the left edge of an L-shaped path from the door to
the driveway.

Click the point where the front door meets the yard, and draw a short line
toward the street. Then create another line segment that turns to the driveway,
shown in Figure 4-29.

6. Choose the Select (space bar) tool, and then select the two lines that mark the
edge of the path.

When they’re selected, the thin black lines become thick blue lines.
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7. With the Offset (O) tool, click the selected lines, and then click the other
corner where the front door meets the yard.

Your walkway has two edges and is the same width as the house’s doorway.
8. Save your model with the name house_finished.skp/.

Not bad for a day’s construction. You can use this model in the next chapter,
where you tackle fence building and learn about the joys of SketchUp components.
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CHAPTER

5

Working Smarter
with Groups and
Components

SketchUp views the world as edges and faces. You might call them lines and sur-
faces, but then again, it’s a computer program and you’re a human being. It’s natural
that you’d like to organize those edges and faces into groupings that make sense to
you. For example, some of the edges and faces in your house might form windows
or doors or a roof. As you’re working on that house model, you may want to hide
the roof so you can look inside. Or you may want to show a client several different
window styles. It would be a nuisance to have to select all of a window or roof’s
individual edges and faces every time you want to move it as a unit.

In this chapter, you learn two ways to collect those edges and faces into meaning-
ful objects that are easier for you to work with. One method is to create a group,
and the other method is to create a component. You’ll learn how and when to use
one or the other of these methods. Along the way yow’ll see how the Outliner keeps
track of all the groups and components in your model. You’ll learn how arrays can
help you make multiple copies of objects. Most of the exercises focus on the job of
building a simple picket fence.

Groups and components have many features in common, but components have
some additional tricks up their sleeves. So it makes sense to take a look at groups
first to explore the features they have in common.

Note: This group of exercises continues the SketchUp house project started in Chapter 4. You can use
your own file or download fence_begin.skp from http,//missingmanuals.com/cds.

157


http://missingmanuals.com/cds

Creating a Group

Creating a Group

Have you ever noticed how sometimes one entity in SketchUp gets glued to
another? Sometimes that’s a good thing. When it’s not, you can change this behav-
ior by creating a group. A group is simply a collection of edges and/or faces. What
you include in a group is entirely up to you. The entities in a group don’t have to
be connected, touching, or even close to each other. However, much of the time
you do group adjacent edges and faces to together for the purpose of making them
easier to handle.

Note: In SketchUp the word entity simply refers to any object in the drawing window that can be
selected. A single edge or face is an entity. A group with lots of edges and faces is an entity, too.

In the next two exercises, you build a planter that fits next to the house. Along the
way you’ll see how helpful groups can be.

1. With the Rectangle tool, begin to draw a new rectangle on the gray rectangle
that represents the yard, and then type 4',1.5".

This size makes a planter that fits under the window on the right side of the
house.

2. With the Push/Pull (P) tool, begin to pull the rectangle up into a box; then
type 1.5".

You have a large box in your yard, as shown in the top of Figure 5-1. Five of the
faces are exposed above the yard. The bottom face is concealed unless you Orbit
(O or middle mouse button) the entire model and look at it from underneath.
Then you see that the box has no bottom face, just shared edges with the rectangle
that forms the yard, as shown in the bottom of Figure 5-1.

Tip: If you Orbit around to see the bottom, make sure you come back to the surface for the next step. A
quick way to do that is to use the View Previous button. Below the Orbit and Zoom tools in the toolbar, it
looks like a magnifying glass with a back arrow.

3. With the Select tool, triple-click the box.

When you triple-click the box, you select not only the box, but also the yard, the
driveway, the walkway, and the entire house. That’s because the box is connected
to the yard, and the yard is connected to everything else. Remember, a triple-click
selects all the connected faces and edges. You may think of the box as a separate
entity, but to SketchUp, it’s just a few of many connected faces and edges. There’s
a better way to make a planter that’s not connected to everything else.

Tip: If you absolutely had to select the box in this situation, you could Ctrl-click (88-click on a Mac) to
select all the faces. But there's a better way to build a box for your planter.
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Bottom: You may think of it as a
complete box, but SketchUp
doesn’t always build the way you
expect. Viewing from underneath,
you see there’s no bottom face to

. Click in an empty part of the drawing window or press Ctrl+T (88-Shift-A).

After you click on nothing or use the keyboard shortcut for Select None, noth-
ing in your model is selected. If you use the click nothing method, which is
faster, make sure you click nothing and that you don’t click the yard surface.

. Press Ctrl+Z (88-Z) to undo the Push/Pull action.

Stop your undo actions when you’re back to a rectangle on the surface of the
yard. Back at square one, the next steps show a better way to build a planter that
isn’t attached to everything else in your model.

. With the Select (space bar) tool, click one of the edges of the rectangle.

The edge you click is highlighted, but the rest of the rectangle isn’t selected.
That’ll change once you’ve grouped the rectangle.
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7. Select the face of the rectangle.

When you select the face of a shape like this rectangle, SketchUp automatically
selects the edges that define the face.

8. Choose Edit -+ Make Group.

The four edges and single face of the rectangle are now a group. Now if you
click an edge, the entire group is selected.

9. Choose Window — Outliner.

The Outliner displays a list of all the groups and components in your docu-
ment (Figure 5-2). Right now the list shows one group—the one you just created.
The solid square next to the word Group is the Outliner icon for groups. (The
icon for components is four small squares.)

Note: The Outliner is covered in greater detail in Chapter 7.

Figure 5-2:
era Draw Tools Window Help The Outliner keeps track of groups and
o 5 components in your SketchUp model. In the
ﬂ X 6 @ | ‘ ol @ . ﬁj E ﬁ 5”‘ Outliner window click the name of the group,
and the group is selected and highlighted in
your model.
owirer i 0 =]
FthEr:I 9
|:§| fence begin
(S W Group

10.In the Outliner window, right-click the word Group, and then choose Rename
from the shortcut menu.

When you right-click the word Group, a shortcut menu appears listing more
than a dozen things you can do with a group. Down at the bottom of the list is
Rename.
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12

13.

14.

15.

16.

17.

18.

Type Planter and then press Enter.

In the Outliner your group is named Planter. It’s not such a big deal when
you’ve only got one group in your model. But imagine if you’re working on a
model of a college campus. It could be really helpful to organize buildings and
the parts of buildings into groups.

. Press M and then use the Move tool to move the rectangle around the yard and

off of the yard.

The entire rectangle, face and edges, moves as a single group. Moving the
rectangle off the yard doesn’t leave a hole in the yard rectangle.

With the Select (space bar) tool, double-click the rectangle.

A dotted box (sometimes called a bounding box) appears around the rectangle.
The rest of the SketchUp model is dimmed or grayed out. That’s your signal
that you’ve opened a group for editing. When you’re in this mode, you can
select individual faces and edges of the group and make changes.

Use Push/Pull (P) to begin to pull the rectangle up into a box. Then type 1.5".

You’ve got a large box in your yard. Again! But now it’s not connected to the
rest of the yard, since it’s a group unto itself.

With the Offset (F) tool, click one of the top edges of the planter and begin to
move to the center. Then type 2" and press Enter.

An offset interior rectangular face appears on the top of the planter box.
With Push/Pull, begin to push the interior face down. Then type 1.2".

This push “removes geometry” from the box, creating the hollow interior for
the planter.

With the Select tool, click outside of the bounding box.

The group closes, the bounding box disappears, and you’re back in SketchUp’s
normal editing mode. You can use Edit — Close Group/Component to leave the
group edit mode, but it’s faster just to click outside the group.

Use the Move (M) tool to move the Planter group around the yard, and then
place it under the window.

It’s easier to build the planter and then move it into place than to build it in place.
The click-move-click method works as expected. It’s easy to select and move the
Planter group independently of the other faces and surfaces in your drawing.

Editing and Modifying a Group

So groups are great for organizing the edges and faces of an object. Once they’re
grouped, you can select and move them easily. But what if you want to make
changes or additions to a group? You already did a little group editing in the previ-
ous exercise, when you double-clicked on the Planter group and pulled the rectangle
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up into a 3-D box. However, you’re not limited to modifying what’s already in a
group; you can add a new planter to the Planter group as shown in these steps:

1. With the Select (space bar) tool, double-click the Planter group.
The group opens up for editing. The rest of the model fades to gray.

Note: [f there's a checkmark next to View — Component Edit — Hide Rest of Model, everything except
the group disappears.

2. Use the Rectangle tool to draw a 3 x 1-foot rectangle in front of the box.
The new rectangle appears in front of the box as shown in Figure 5-2.

3. Select the face of the new rectangle and then choose Edit -+ Make Group.
A blue highlight appears around the newly created group.

4. In the Outliner, right-click the new group and rename it Small Planter.

This time, the Outliner shows a dotted line branch leading to the new group,
indicating that the Small Planter group is contained in the Planter group. In
other words Small Planter is a subgroup of the Planter group. See Figure 5-3.

¢ fence_begin_testskp - SketchUp Pro Figure 5-3:
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. In the Outliner double-click Small Planter.

The subgroup opens for editing. You can double-click either the group or its
name in Outliner to open a group for editing.

. Using Push/Pull (P), begin to pull the small rectangle up and then type 12.

The small planter is now a 12-inch-tall box. It’s time to hollow it out.

. Using the Offset tool, click the top edge of the box, and move the cursor to the

middle. Then type 2.

An offset interior rectangular face appears on the top of the planter box.

. With Push/Pull, begin to push the interior face down. Then type 11.

The small planter is a miniature version of the first planter.

. Choose Edit — Close Group.

The Small Planter group is closed, and you’re back in the Planter group. Every-
thing except for the two planters is grayed out.

Tip: Another quick and easy way to close a group is to right-click outside of the group, and then choose
Close Group.

10. With the Select tool, triple-click the larger planter, and then choose Edit —

11.

12.

13.

Make Group.

A new group is created within the Planter group because you’re still editing
with the group.

Right-click Group and choose Rename. Then type Large Planter.

Your Planter group contains two subgroups: Large Planter and Small Planter.
Choose Edit — Close Group.

The Planter group closes, and you see your entire model.

Notice what happens when you click different group names in the Outliner. You
can select the entire group by clicking Planter. When you click Large Planter or
Small Planter, the parent group automatically opens and the subgroup is selected.

With the Move (M) tool, click anywhere on either of the planters. Move your
cursor around the window and then press Esc.

The Planter group moves when you move your cursor. Both planters move with
the group. Even though they aren’t connected, they’re both part of the Planter
group. When you press Esc, the move is canceled and the planters return to
their original position. If you want to move one of the planters independently,
you have to open the Planter group for editing.

Now’s a good time to practice opening and closing the Planter group and working
with the subgroups. Try centering both planters under the house’s window.
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Remember, when you move an entity, you click a point like a corner and then click
the exact point where you want the corner. This method is a good way to place the
large planter against the house and the small planter against the larger. To center
objects, find the midpoint on the object you want to move. Use the arrow keys to
constrain the movement to a particular axis: right arrow = red, left arrow = green,
up arrow = blue. With the movement constrained, you can move the cursor to
find the midpoint on the window or on one of the planters. When you’re done,
your model looks like Figure 5-4.
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If you followed the exercises so far in this chapter, you've got a good idea of how
handy groups can be, especially if you’re working on a large project with lots of enti-
ties. In fact you’ve just scratched the surface when it comes to groups and compo-
nents. For example, right-click one of the groups in the Outliner and examine the
shortcut menu (Figure 5-6). You see the same shortcut menu if you right-click in
Outliner or if you click the object itself. From the menu you access a number of com-
mands, some of which may be grayed out if they don’t apply to the selected entity:

+ Entity Info opens the Entity Info window for a group, where you can rename,
hide, or lock the group. You can also change the way the group casts shadows,
and move the group from one SketchUp layer to another. (Layers are covered in
more detail on page 275.)
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+ Erase, as you might guess, deletes the group and any subgroups contained in
that group from your model. In Outliner you can select and delete a subgroup
within a larger group.

+ Hide is a particularly handy command when your model becomes more com-
plex. It’s very helpful to be able to hide an entity such as a roof or wall to get a
better view of other parts of your model.

+ Lock is a safety feature. You can lock a group (or component). Once locked, it
can’t be changed or edited unless it’s explicitly unlocked.

+ Edit Group is the same as double-clicking on a group to open it in editing mode.

+ Explode is used to “ungroup.” While it sounds a little violent, it simply turns
the grouped entities back into ordinary old SketchUp parts like faces and edges,
or groups if the entity contains subgroups.

+ Make Component turns a group into a full-fledged component (page 166). Keep
reading this chapter for more details on the special features you find in components.

+ Unglue changes the sticky behavior of components (see page 332 for details).

* Reset Scale returns a group or component to its original dimensions. You can
change the dimensions of an entire group by using the Scale (S) tool. When this
is done to the entire group or component, as opposed to opening and editing
the group, you can undo the changes with the Reset Scale command.

* Reset Skew returns a group or component to its original dimensions. You can
skew an entire group by making multiple changes with the Scale (S) tool. When
you skew an entire group or component, as opposed to opening and editing the
group, you can undo the changes with the Reset Skew command.

+ Intersect — Intersect with Model changes how edges and faces are divided when
entities meet. For more details see page 111.

+ Flip Along repositions an object along one of the three major axes. As shown in
Figure 5-5, Flip Along doesn’t create a mirror image.

* Soften/Smooth Edges smoothes the angles formed where faces meet at an edge.

Figure 5-5:
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+ Zoom Extents is great for zeroing in on a particular group or component. Simi-
lar to the Zoom Extents command that gives you a view of everything in your
model, this command gives you a great view of the selected entity.

* Rename lets you give your group or component a new name, as explained in
step 10 on page 160.

4 Figure 5-6:
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Creating Components

Your house looks a little lonely here on its plot of earth with only a driveway and
walkway. It could use a little dressing up. How about a fence to keep the kids and
dog in the yard? If you followed the bench exercise in the first chapter, you saw
that having SketchUp is like owning a lumber mill. You can whip up the materials
you need for a fence in no time, starting with a basic fence board. Identical objects
like fence boards or fence posts are perfect candidates for SketchUp components.
Create one component, and you can use it over and over. Make a change to one
fence board, and every fence board changes.

Note: This group of exercises continues a SketchUp project started earlier. If you need a file to work with,
you can download fence_begin.skp from hitp.//missingmanuals.com/cds.

1. Zoom into an area slightly in front of the rectangle that designates the yard.

You may want to use Zoom (Z), Orbit (O), or the Pan (H) tools to find just the
right spot.
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2. With the Rectangle (R) tool, draw a rectangle on the red/green plane at
ground level.

It shouldn’t be difficult to draw a rectangle at the same level as the yard. If you
have trouble, try orbiting around to a more downward view. This time you
don’t want the new rectangle to be on top of the rectangle that represents the
yard—position it just in front of the yard.

3. Type 6,1 and press Enter (Return on a Mac).

Your rectangle takes on the dimensions of a 1 X 6-inch board. You don’t need to
include the inches symbol when you use the “Architectural Design — Feet and
Inches” template. The long edge of the rectangle is parallel to the front of the
house. If for some reason the orientation is different, press Ctrl+Z (88-Z) to
Undo. Then reverse the order of the dimensions, typing in 1,6.

4. With Push/Pull, pull the rectangle up. Then type 4’ and press Enter.

You just milled up a 4-foot, 1 X 6-inch fence board. You’re going to need a lot of
them to keep the dog in the yard.

5. With the Select (space bar) tool, triple-click the fence board.

Triple-clicking selects all the faces and edges of the fence board. As shown in the
steps beginning on page 158, if the fence board is attached to any other objects,
triple-clicking selects all of the faces and edges of those objects, too. So, for
example, if in step 2 you drew the initial rectangle on top of the yard, instead of
in front of the yard, triple-clicking could end up selecting the yard, the walk-
ways, and the house. In that case, you’re better off using the Select tool to drag a
selection window around the rectangle. For some tips on using this technique,
see the box on page 171.

6. Press G.

The G keystroke turns the selected items into a component and opens the Create
Component window, as shown in Figure 5-7.

In SketchUp you have two ways to turn multiple faces and edges into a single
element—groups and components. For the lowdown on when to use groups
and when to use components, see the box on page 190.

Note: It's a little odd that the G command creates components instead of groups. The name is a result of
the way SketchUp evolved from one version to the next. Just try to remember G for components not
groups. Mac users may prefer to use 88-G for groups and Shift-88-G for components.

7. In the Name box, type fence board. In the Description box, type 4-foot 1x6
fence board or some description of your choice, and then click Create.

After you click Create, the window disappears, and your fence board is now a
component. As a result you see a special component highlight around the fence
board when it’s selected.
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#’ fence_begin_test.skp - SketchUp Pro Figure 5-7:
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8. Select the Move (M) tool, and then hold the cursor over the fence board
component.

When the Move tool is over the fence board, the component displays a high-
light around its perimeter. The fence board shows the red crosses that you can
use to rotate the component, as shown in Figure 5-8.

9. Click to select the fence board, and then move it into the yard, to the right of
the driveway.

The fence board moves as a single object, the same way a group moved.
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. Figure 5-5:
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10. Choose Window — Outliner.

The Outliner opens showing <fence board>. Components appear bracketed in
the Outliner list, and the icons for components and groups are different, as
shown in Figure 5-9.

In many ways, components behave like groups, as described in the previous sec-
tion. For example, you can select a component with a single click. Components
display a blue highlight that envelops the entire component. As with groups, you
can keep track of the components in the Outliner. To make changes to a compo-
nent, you have to open it for editing. The next section shows how to build a fence
the speedy way, by using an array.

Tip: You can find more details on creating different types of arrays in Google SketchUp Cookbook by
Bonnie Roskes (O'Reilly).

Speeding Up Construction with Arrays

Once you create a component, it’s easy to add a copy of it to your model. Open the
Components window (Window — Components), and then click the In Model but-
ton (it looks like a house). In Model shows the components that are in your document.
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Figure 5-9:
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Click your fence board component in the Components window, and then click in
the drawing area. If you built the bench covered in Chapter 1, you've already
placed copies of components. In SketchUp-speak, the copies are called instances of
the component. Placing components from the Components window is incredibly
handy when you’re adding a few windows to a house or adding benches to a pub-
lic park. When you’re building something like a fence, where you need dozens of
fence boards perfectly spaced and aligned, there’s a better method. You can create
an array of fence boards. What’s more, arrays aren’t limited to components. In
SketchUp if you can select it, you can create an array consisting of any number of
identical objects. That means you can make an array of a single edge, a simple
shape, a group, or a ridiculously complex component.

First here’s a quick and easy way to make a single copy, and then in the following
steps you learn how to create an array:

1. Press M to select the Move tool.

You can also select the Move tool from the toolbar if that’s handier. Once the
tool is selected, your cursor changes to a cross with an arrowhead at each point.
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UP TO SPEED

Selection Direction Matters

If you select objects in SketchUp in a willy-nilly manner, you
may be in for some surprises. First, it's worth noting that the
Select tool is one of the few SketchUp tools that use the
click-drag method. Sure you can Shift-click to select multi-
ple objects, but often it's faster to click and drag a selection
window around several edges and faces to make your
selection. However, this is where things get tricky. SketchUp
behaves differently when you select from left to right than
it does when you select from right to left.

+ Left to right selection selects the faces and edges
that are completely within the selection marquee.
Google documents call this a Crossing Selection.

+ Right to left selection selects all the faces and edges
that are partially within the selection marquee. Goo-
gle documents call this a Window Selection.

For a visual example of the differences, see Figure 5-10 and
Figure 5-11. Once you get the knack of these two selection
methods, you'll find that they're another SketchUp feature
that speeds up your work. For example, when an
ungrouped object (such as the fence post) is sitting on
another object (such as the rectangle that designates the
yard), it sticks to that surface. If you want to move the fence
post to another location, it can be a sticky business (pun
intended). You want to move all the faces and edges of the
post, but you don't want to mess with the yard. Make your
selection from left to right. Make sure that the only com-
plete edges and faces within the marquee are those of the
fence post, and you can safely extract the post from any
adjacent objects.

As your models become more complex, either of these
selection techniques can lead to disaster if you accidentally
select part of your model before a Move or an Erase com-
mand. This is another good reason for protecting entities in
groups or components and selecting them with single clicks
or from the Outliner.

Selection left to right

Figure 5-10:

When you drag from left to right with the
Select tool, SketchUp selects all the edges
and faces that are completely within the
selection marquee. This technique is
good for separating an object from
background objects.

Selected item
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Figure 5-11:

When you drag from right to left with the
Select tool, SketchUp selects any edge and
face that's partially within the selection
marquee. This technique is great for
selecting all parts of a model quickly.

Selection right to left Selected items

2. Move your cursor over the fence board component.

In the lower-left corner, SketchUp displays hints for using the Move tool. In
Windows, one hint says “Ctrl = toggle copy.” On a Macg, it says “Opt = toggle
copy.” The hint means that you can use the Move tool to copy an object and
then move the new copy to a new location.

3. Press and release the Ctrl (or Option) key.

The Ctrl (or Option) key works as a toggle. Press it once and a + sign appears
on the Move cursor, indicating that you’re in copy mode, as shown in
Figure 5-12. Press the toggle key a second time, and the + sign disappears.

4. While the + sign is showing, click the fence board component, and move the
copy along the red axis as shown in Figure 5-13.

Press and hold Shift to lock the movement to the red axis. The original fence board
component stays put, and you place a second fence board in front of the house.

5. Click to place the new fence board.

Don’t press Enter or do anything else at this point. Now’s the moment when
you can perform some array tricks.

Note: You can duplicate any SketchUp entity using the Move tool's copy toggle. It doesn't have to be a
component or even a grouped object.

6. Type 20, and then press Enter.

When you type 20, the number appears in the Measurements toolbar, and
SketchUp spaces your two fence boards so the center of one board is 20 inches
from the center of the next board. In carpenter-speak, that’s known as “20
inches on center.” Sometimes you may see it written as “20" o.c.”
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Figure 5-13:

Here the copied fence
board is constrained to
movement along the red
axis. After you click to
place the new fence
board, you can type
changes to set the
distance between fence
boards or the number of
fence boards you want in
an array.

Note: \When you're using the Architectural Design - Feet and Inches template, SketchUp assumes you're

providing dimensions in inches unless you include a symbol, such as the foot symbol.
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7. Type 12 and then press Enter.

After you type the number, the fence boards move so they’re 12 inches on center.
As long as you don’t choose another command or tool, you can change the dis-
tance. This is handy when you’re visually positioning objects and you don’t
know the exact measurement.

8. Type 10x and then press Enter.

Instead of just one new fence board, you see 10 new fence boards, as shown in
Figure 5-14. They’re all spaced perfectly using the most recent measurement
you typed. The x symbol is a signal to SketchUp that you want multiple copies
of the item you’re moving and copying. If you decide you need more or fewer
fence boards, just type a new number followed by the letter x.

 test.skp - SketchUp Pro Figure 5-14:
Camera Draw Tools Window Help By typlng in 10x, you
Xoago||etanEmN™E e FTowew create 10 copies of the

~  original fence board.
// Even better, those copies
are perfectly spaced and

— aligned.
e

]
]

Original fence board Ten new boards

Tip: When you create an array—like these fence boards—you can keep changing the distance between
the elements and the number of elements. Just type your change. The change appears in the Measure-
ments toolbar, and the changes appear in the drawing area. As soon as you choose another tool or command,
you won't be able to change your array.
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Like many features in SketchUp, arrays are simple in concept, but can save you a
ton of time in practice. Not only do arrays help you to make multiple copies of a
component, but they also do all the hard work of aligning and spacing them
evenly. As you're working, remember that you can create an array of anything
from a single edge to a component.

Creating an Array Between Two Points

Here’s another handy trick. Suppose you know that you want your fence boards to
stretch from the edge of the driveway down to the corner of the lot. Instead of trial
and error, you can use some array magic to make the job easy.

1. Press Ctrl+Z (88-Z) until you have only a single fence board component in
your front yard.

If you did the previous exercise, chances are you’ve got a bunch of fence boards in
the yard. Undo them or delete until you’re back to one fence board component.

2. Press M to select the Move tool, and then move it over the fence board component.

When you put the Move cursor over the fence board, you see the component
highlights on the fence board. In addition to the blue envelope, you see red
crosses at different points of the component. Move the Move tool over one of
these crosses, and the tool changes to the Rotate tool. This gives you a quick and
easy way to position and move a group or object with a single tool.

3. Press and release the Ctrl key (Option on a Mac).

The + sign appears on the Move cursor, indicating that you’re going to make a
copy of the fence board and move the copy.

4. Click the fence board, and then move the copy along the red axis to the end of
the yard.

Hold the Shift key down to keep the fence board moving along the red axis, as
shown in Figure 5-15.

5. Type 12/ and then press Enter.

After you type 12/, SketchUp creates 12 copies of the original fence board and
spaces the copies evenly between the original board and the board you placed at
the corner of the yard (Figure 5-16).

Note: \When you create arrays, you always have your original plus the number of copies you created. So
if you type 72x or 12/, that means you have 13 fence boards.

6. Type 20/ and press Enter.

As with the other array techniques, you can make adjustments up until you
choose another command or another tool.
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Figure 5-15:

You can put fence boards
at two points and then
have SketchUp fill in any
number of fence boards
you need. Just set the
points and type in a
number and a slash, as
in12/.

First fence board

t tool, or pick one thing to move/rotate

Moved fence board

Length 12/ ,

I I
Array created Measurements toolbar

Figure 5-16:

This array of fence
boards was created
between two points. As
with the other array
commands, you can
continue to adjust the
number of fence boards
until you're happy with
the appearance.
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Editing Components

In some ways, editing a component is similar to editing a group, as explained on
page 161. You can’t just jump in and start moving edges or push/pulling the faces,

since components live inside that protective envelope that enables you to select

them with a single click. First, you must open the component for editing. You
open components with a double-click or by right-clicking and choosing Edit Com-
ponent. Then you can edit the edges and faces as you do other objects. Note one

important difference when it comes to components: Any change you make to a

component appears in every other instance of that component. This next exercise
illustrates the point.
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Editing Components

1. With the Select (space bar) tool, double-click any one of the fence board
components.

The component opens in editing mode. A bounding box appears around the
component you're editing. The other entities in the modeling window are tem-
porarily grayed-out or faded.

2. With the Push/Pull (P) tool, click the face of the fence board, and then move
the cursor back and forth.

As you make changes to the fence board component, all the other fence boards
change, too. See Figure 5-17.

Figure 5-17:
File Edit View Camera Draw Tools Window Help When you edit one instance Ofa
DEQ T OAXOQN G OEBEAMEN component, all the other
components change, too. That's
IR one of the main differences
B G between components and
Bounding box groups, and one of the features
| WA that makes components so
@C useful.
v®e
2¢
23
Te (F
2
& Component
F being edited
/2
QAR
Instances of edited component

3. Make the fence boards any thickness you like. If you liked the original thickness,
press Esc.

The Esc key cancels the Push/Pull action and returns the fence board to its
original shape. You’re still in edit mode.

4. Choose the Line (L) tool, and then click the midpoint at the top of the fence
board.

The Line tool snaps to the midpoint of the top edge. A rubber band line runs
from the midpoint to the tip of the Line cursor.
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5. Move the Line tool to create a diagonal line to one of the edges.
Choose an angle that looks like your basic picket fence.
6. Draw another line from the top midpoint to the other edge.
Use an inference to make sure the two lines are symmetrical.
7. Use Push/Pull to push away the excess corners, as shown in Figure 5-18.

Push the face of the section you want to remove, and click a back edge of the fence
board to align the push action with that back face. The excess sections disappear.

8. With the Select tool, click outside the component’s bounding box.

You leave component edit mode. All the fence boards have a nice picket-shaped
top.

I

' fence beginskp - SketchUp Figure 5-18:
File Edit View Camera Draw Tools Window Help Trim the top of one of your fence boards to

[Dedl b

v

#* Ve
&8

' &
AR

P ! 5 T look like a proper picket. When you're done,
o A= X 6 (\‘ | Q | ol | ﬁﬁ EH m E‘ every other fence board component sports a
new look.
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Using the Make Unique Command

With the help of components and arrays, the front yard’s fence is beginning to take
shape. The fence boards look like fence board, but they’re kind of floating in mid-
air, not attached to anything. In the real world, fences have posts. These thicker
pieces of lumber support the rest of the structure. You can turn one of your pick-
ets into a fence post, but before you do that, you need to let SketchUp know that
you only want to make changes to one fence board. You do that by using the Make
Unique command.
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Here’s how you do it:

1. With Select (space bar), right-click the fence post next to the driveway. From
the shortcut menu (Figure 5-19) choose Make Unique.

After you choose Make Unique, nothing much appears to change, but rest
assured, it has.

Using the Make
Unique Command

¢’ fence begin pickets.skp - SketchUp Figure 5-19:
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2. Double-click the fence board.

The fence board component opens for editing. That’s right, the fence board is
still a component.

3. Use Push/Pull to pull the face about 5 more inches.

You want to turn this board into a 6 x 6-inch post. You can type 5 if you want
to do it accurately, or you can eyeball it. The Push/Pull changes only affect the
selected fence board.

4. Use the Line (L) tool to draw a line separating the picket’s point from the rest
of the board.

The Line tool snaps to the angled endpoints on the picket.
5. Use Push/Pull to remove the point.

Push the triangular face of the picket to the back edge of the post.
6. Use the Orbit tool to get a good view of the top of the fence post.

In the next few steps you create a beveled top for the fence post.
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7. Use Offset to create a new rectangle on the top of the post.
Make the offset about a half inch in from the edge.
8. Select the Move (M) tool, and then press and release the Alt (88) key.

This turns on the auto-fold toggle. To create a beveled top, SketchUp needs to
add some new folds to the post. (For more details on auto-fold see page 118.)

9. Click the face of the rectangle centered in the top of the post, and pull it out
slightly from the top.

When you’re done, your post should look similar to Figure 5-20. You may need
to press the up arrow key to pull the face straight up parallel to the blue axis.

&’ fence begin pickets.skp - SketchUp Figl"'e 5-20:
File Edit View Camera Draw Tools Window Help After applying the Make Unique command
= to this fence board, you can transform it
D a g | \%‘ x | 0 @ | & | o @ ‘ m E into a fence post without affecting the other
fence boards.
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10. Click outside the bounding box to leave component edit mode.

Back out in the SketchUp modeling window, you see that the changes only
affected the end post.
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Exploring the Components Window

In the previous exercise, you made one of the fence board components unique,
and then you modified it, turning it into a fence post. By making a component
unique, you're actually creating a new component. You can verify this by opening
the Components window (Window — Components) and looking for two board-
like components. The Components window is a little deceiving—lots of features
are packed into that little box. For example, it has three tabs: Select, Edit, and
Statistics. Each leads to different tools and settings (Figure 5-21). It’s worth learn-
ing about these features if you want to get the most out of your components. The
Components window (sometimes called the Components Browser) remembers its
last view. So if you close it when you’re looking at the Statistics tab, that’s what you
see the next time you open the Components window.

Components Window: Select Tab

To find your fence components, make sure you’re on the Select tab. Click the little
Navigation button next to the house icon (shown in Figure 5-21), and then choose
In Model. This option shows you all the components in your SketchUp model
whether they’re visible or not.

1L Figure 5-21:
Components Click the component Navigation button to choose a
component library or to display the components in your
! SketchUp model. As a shortcut to the In Model
| \ components, you can click the button that looks like
[ ‘ a house.
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~| @ [][co
In Model
Compenents L\\’
My Models
My Collections
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1V Components Sampler
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Construction

People
Playground

Transportation

Recent:
v Components Sampler

Components
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The In Model view may vary if you’ve been experimenting in your SketchUp docu-
ment. If you've been following these exercises, you probably see two board-like
components and your good friend Sang, similar to Figure 5-22. Click Sang, and in
the description box you see that he’s a member of the SketchUp development
team. Click the board components, and you see that the one shaped like a picket is
named “fence board,” and the one that looks like a post is “fence board#1.”
SketchUp isn’t very creative when it comes to naming new components, SO now’s a
good time to rename that component to something like “fence post.” Just click in
the box at the top of the Components window and type in the new name. You can
change the description, too. Something like 6x6x4 fence post would be appropriate.
(It’s not unusual for carpenters to refer to a 4-foot 6 X6 as a 6 x6x4 even though
the dimensions are mixed feet and inches.)

Figure 5-22:

11 T Usethe Components window’s Select tab to edit the
fomponents =] names and descriptions of your components. Click the
|| fence post 0 View Options button to change the size of the
|[4xax4 fence post component thumbnails.
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Components Window: Edit Tab

On the Edit tab (Figure 5-23) you see options for changing the behavior of the
selected component. Using the “Glue to” drop-down menu, you can control a
component’s “sticky” behavior. For example, you want doors and windows to stick
to vertical walls. The options on the “Glue to” menu include None, Any, Horizon-
tal, Vertical, and Sloped. A checkbox lets you determine whether your component
cuts an opening in the face it’s glued to. This option is great when you’re making
doors and windows. Not only will your window create an opening, but also if you
reposition the window on the wall, you don’t have to mess around cutting a new
opening—the opening moves with the window. The other two checkbox options
apply to two-dimensional components like Sang or 2-D trees. Ever wonder how
Sang always faces the camera no matter how you change the view? He does that
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because the “Always face camera” option tells him to. The “Shadows face sun”
option helps 2-D art to cast better-looking shadows. At the bottom, the Loaded
From box tells you where the component came from. Components you created

with this document are listed as “(Internal Component)”.

Note: Sadly, the “Cut opening” feature works only on a single face; it doesn't work if you create realistic

walls with two parallel surfaces. For details see page 330.

Using the Flip Along
Command

Ll j_———__ Figure 5-23:
Components |  Use the Edit tab to change the behavior of your components.
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Components Window: Statistics Tab

Use the Statistics tab (Figure 5-24) if you want to see the numbers on your compo-
nents. Perhaps the most useful number is the one in the lower-left corner. That
number tells you how many times your component appears in the model. For
example, in Figure 5-24 you see that there are 25 instances of the fence board com-
ponent in the model. In addition, the Statistics tab tells you how many faces and
edges are in the component, along with a slew of other details, many of which are
covered later in this book.

Using the Flip Along Command

Back to fence building: You want a fence on both sides of the driveway, but you
don’t need to build a brand-new fence. You can use the Move/Copy technique that
was covered on page 172. Here are the steps to copy the fence and then to flip it
around so that it’s oriented with the fence post next to the driveway.
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L y——___  Figure 5-24:
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Tfence board 5 know about the components in your model. In the lower-left

1x4x4 fence board

corner, you see how many instances of the selected
component appear in the model-helpful when you need to
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. Use the Select (space bar) tool to select the post next to the driveway and some

fence boards.

Choose enough fence boards to reach from the driveway to the left end of the
yard. You can drag a marquee around the boards, or use the Shift-click method
to make a selection.

. Choose the Move (M) tool, and then press the Ctrl (Option) key.

Pressing Ctrl (Option) turns on the copy toggle. You see a + sign on the Move
cursor.

. Click the selected fence boards, and drag them across the driveway, as shown

in Figure 5-25.

Your new fence is in place, but it’ll look better with the thicker fence post next
to the driveway.

. While the fence is still selected, right-click any of the boards.

A pop-up menu appears with several options, including Flip Along
(Figure 5-26, top).

. Choose Flip Along — Red Direction.

Your fence changes its orientation so the thicker post is next to the driveway, as
shown at bottom in Figure 5-26. When you use Flip Along, remember that it
flips as shown in Figure 5-5. It doesn’t mirror.
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Figure 5-25:

Use the Move tool’s copy
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driveway.

e BLE KUV VO 4O
O BXEWREFEY FISE DD

Note: In this example, you used Flip Along with a multiple selection. You can also use the command
with any SketchUp entity including groups or individual components. When you flip a single component,
SketchUp uses the axes defined by the component. You can change these axes when you create a compo-
nent, so they may not always be the same as the axes in your model.

Exploding Components and Groups

Sometimes you may want to turn a component or group back into its individual
parts and strip it of its special features. Suppose you have a fence where all the
fence boards look the same except for one. You could create the fence using fence
board components, and then simply modify the one that looks different. To make
that change, you need to strip that one fence board of its component status. You
could use the Make Unique command (page 178), which turns a component into a
new component. Another option is to Explode one of the fence board compo-
nents, which turns that instance back into separate edges and faces without creat-
ing a new component.

The process is easy. Just right-click the component, and then choose Explode from
the shortcut menu (see Figure 5-27). Afterwards your component or group looks
pretty much the same, except when you select it, you no longer see the special
component highlights. After you've exploded the component, you can select the
individual edges and faces with a single mouse click. You can modify it to your
heart’s content, with no effect on the other fence boards.
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Deleting Components

Deleting a component is completely different from exploding a component, as
described in the previous section. Though exploding a component sounds some-
what violent, deleting a component has more serious consequences. When you
delete a component, you remove the component from the list of components in
the Components window, and you remove all the instances of that component
from your drawing. Suppose you have a picket fence that’s made up of 12 fence
board components. If you delete the fence board component from the Compo-
nents window, all 12 fence boards disappear, too. To delete a component, open the

186 GOOGLE SKETCHUP: THE MISSING MANUAL



Deleting
Components

Ll Figure 5-27:

Entity Info

Erase Delete
Hide

Lock

shortcut menu.

Edit Component
Make Unique

Explode

Unglue
Reload
Save As

Change Axes
Reset Scale
Reset Skew

Scale Definition

Intersect 3
Flip Along 3
Soften/Smooth Edges

Zoom Extents

Dynamic Components 4

Ly

You can turn a component back into its individual parts by right-
clicking the component and then choosing Explode from the

Components window (Window — Component). Then right-click the component
you want to delete, and choose Delete from the shortcut menu, as shown in
Figure 5-28. A message appears that says: “Warning! All instances will be deleted.”
Click OK, and the component disappears from the Components window, and all
the instances of the component in your model disappear, too. If that’s what you
wanted—great. If not, you can undo the deletion with Ctrl+Z (8-Z), and every-
thing is back to the way it was.

Purging Components

SketchUp keeps track of the components you add to your document. Even after
you delete the component from the drawing window, SketchUp shows a copy in
the In Model window and stores a copy of the component in the document file.
SketchUp keeps it handy in case you want to pop it back in someplace. When you
want to get rid of all the components except the ones that are actually in your doc-
ument, follow these steps:

1. Choose Window — Components.

The Components window opens. Three tabs are on the Components window,
and you see whichever tab was displayed when the window was closed.
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Figure 5-28:
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2. Click the Select tab, and then click the In Model (house) button.

The Select tab displays components and on the right side shows the Details
button, which looks like an arrow with a menu on top.

3. Click the Details button and choose Purge Unused.

SketchUp removes from the document any components that aren’t used in the
drawing window; they no longer appear in the In Model display.

Using Dynamic Components

When you were browsing around in the Components window, you may have
noticed lots of components. One of the great things about SketchUp components
is that you don’t have to create them all yourself. Need a sofa, a Doric column, or a
1972 Ferrari? You can find just about anything under the sun using the Compo-
nents window’s Search box (Figure 5-29). SketchUp searches Google’s 3D Ware-
house, which is filled with components developed by artists like you and shared
under the terms listed at www.google.com/intl/en/sketchup/3dwh/tos.html.

With SketchUp 7, you can use dynamic components, which are smarter and even
more useful than ordinary components. Continuing with your quest to fence in
the dog and the kids, suppose you don’t have time to model your own fence?
Instead turn to the Components window and type fence in the Search box.
SketchUp does a quick search in the 3D Warehouse and displays some likely candi-
dates in the Components window. A couple of the fences have the Dynamic Com-
ponent icon in the thumbnail’s lower-right corner, as shown in Figure 5-30. Click
the component, and you may see some additional details in the description box.
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Figure 5-30:

You can identify dynamic components by the special icon
(circled) in the lower-right corner of their thumbnail in the
Components window.
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FREQUENTLY ASKED QUESTION

When Should I Use Groups Instead of Components?

In SketchUp, groups and components share a lot of fea-
tures. You create them and edit them in a very similar man-
ner. You can hide, unhide, explode, and erase groups and
components in the same way, too. So the question comes
up, when should you use groups and when should you use
components?

As a rule of thumb, use groups to create a unique entity,
and use components when you want to reuse an entity
either in your current model or in some future SketchUp
project. Components provide many features you won't find
in groups. Some of those features are described in this
chapter, and more are covered in Chapter 10. For example:

* You can reuse components through the Compo-

Components provide detailed statistics, including the
number of instances used in a model.

Using the “Glue to” options, you can control compo-
nents’ sticky behavior (page 321).

Components such as doors and windows can cut
openings in other faces such as walls.

Components help conserve your computer
resources because your computer only has to keep
track of the details of a single component. As a
result, your SketchUp files are smaller and your work
in SketchUp goes faster.

You can customize two-dimensional components to

nents window. always face the camera. (Using 2-D components in

. . I i .
* You can easily share them with other SketchUp S S LT

modelers.

You place components in your model in the same manner whether they’re ones
you made, or from the 3D Warehouse, or dynamic. Just click the component, and
then click somewhere in your modeling window. One of the problems with off-
the-shelf ordinary components is that they may not fit your project just right. For
example, see the top of Figure 5-31. It’s not unusual for stairs, fences, benches,
bookshelves, or other components to look great but not quite fit the space you
need to fill. If you're working with a standard component, you must open the
component and make changes—not so with dynamic components. With dynamic
components, fences can automatically add or remove posts and boards as you
resize them. Stairs can add new treads when you stretch them.

Handling size changes is just one of the ways dynamic components are smarter
than the average model. Component designers can add customizable features to
their components. You, as the component user, can tweak these features by right-
clicking the component and then choosing Dynamic Component —» Component
Options. The Component Options window opens (Figure 5-32), where you can
customize the component. You’ll find different options depending on the dynamic
component you're using. It’s the designer of the component who decides what fea-
tures you get to tweak.
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itself. Now that’s one smart component!
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That’s not the only way that you, the dynamic component user, can make changes
to a component. Some components let you interact with them. For a demonstra-
tion, you need assistance from your friend Sang. Drag him from the Components
window into your model. If you don’t see him in the Components window, just
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N,  Figure 5-52:
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type Sang in the Search box. He’ll show up. Once Sang is in your model, go to
Tools — Interact. Your cursor changes to a hand with a pointing finger. Click
Sang’s shirt, and it changes color. Each time you click, you see a new color. Again,
it’s the dynamic component designers who decide how you can interact with their
components. It might be that you click the hood of a car and it opens so that you
can see the motor. Doors and windows may open and close when you interact with
them. The possibilities are many, and as time goes on, the SketchUp community is
sure to come up with ever more intriguing components.

Tip: If you're interested in creating your own dynamic components, see page 459.
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Changing Styles and
Applying Materials

The name “SketchUp” says a lot about how you might use the program. You can
work quickly, with an end result that looks hand-drawn rather than like some pol-
ished special effect from George Lucas’ Industrial Light and Magic. After all, you
could have plenty of reasons to show someone a sketch rather than a photo-realistic
image. From architects to advertising types, artists know that presenting sketches
to their clients is a way of showing that the project is still in progress, open to sug-
gestions and change. Photorealistic images and tightly drawn plans, on the other
hand, imply that a project is finished and unchangeable.

By choosing different edge styles, you can give your model either a hand-drawn
look or one that has machine-like precision. How and when you use different
looks is up to you, but once you work through this chapter, you’ll have the tools to
create whatever look you want.

In this chapter, youwll learn how to change the whole look of your SketchUp
project with just a mouse click or two. You’ll delve into styles, which let you
change the look of all the faces and edges in your model. You can make faces semi-
transparent, so you can look through walls to see the inside workings of a model.
Or you can apply materials that look like wood, metal, glass, or concrete.

Changing Face Styles

When you work in 3-D, you’re constantly changing your view. It seems that some-
thing you want to see is either out of the picture or hidden by something else.
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Changing Face
Styles

If you followed some of the earlier exercises, you’ve been orbiting around your
model and jumping from Front view to Back, from Iso view to Top. Here are a
couple more tricks to add to your model-viewing toolkit. For example, in some
cases it’s more helpful to see through your model than it is to view it from a differ-
ent angle. Perhaps you need to select an edge on the back wall of your house. Use
the X-ray (View — Face Style » X-ray) to make the faces semitransparent, or the
Wireframe view (View — Face Style - Wireframe) to make the faces disappear
entirely. Then with the Select tool, you can select an edge that’s on your model’s
backside. The Face Style toolbar puts these and other views just a click away. If you
set up your SketchUp environment using the suggestions on page 18, your toolbar
looks like either the Mac or PC version shown in Figure 6-1.

Note: You can use any model for your Styles and Materials exploration. The examples in this chapter
continue to use the same house model created in previous chapters. You can use your own model or
download materials_begin.skp from http;//missingmanuals.com/cds.

X-ray

Hidden Line

Figure 6-1:
There are some slight differences between the Mac (top)

Shaded With Textures

fence b and PC (bottom) versions of the View toolbar and the
Styles window. The figures in this chapter show the Mac
[ | B | 17T ] | tools unless there are enough differences to warrant
L . £ .
d showing both.
Wireframe Shaded  Monochrome
X-ray Hidden Line Shaded With Textures

e

L]
Ml"/\

mL¢¢$

Wireframe

Shaded Monochrome
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Click one of the buttons to change the way SketchUp displays the faces in your
model. You can also access these same options under View — Face Style. Here’s a
rundown of the available choices:

+ X-ray. The X-ray button works like a toggle. No matter which face style is
showing, clicking the X-ray button gives you a view that shows semitransparent
faces. In this view, you can select edges in the back of your model that would
otherwise be hidden. Also, this view casts shadows. When you’re done, just click
the X-ray button again to go back to your previous style.

Note: The X-ray button is the only button in the Face Style group that works as a toggle. In the Mac tool-
bar, all the buttons change visually as if they're toggles, but only X-ray functions as a toggle.
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* Wireframe. Similar to X-ray view, in Wireframe you can select edges that would
otherwise be hidden (Figure 6-2). The difference is that no faces are in Wire-
frame and shadows aren’t cast; the only entities you can see and select are edges.
This view can help you understand a model’s geometry, but it’s limited in that
you don’t see and can’t select faces in the usual way. As a result you can’t use
tools like Push/Pull in Wireframe.

Tip: In Wireframe view, double-clicking and triple-clicking selects edges in the normal way. Double-click
an edge to select adjacent faces. Triple-click an edge to select all connected faces.

+ Hidden Line. Use the Hidden Line view to show your model without any shad-
ing or textures. All faces are displayed using the background color. Shadows are
displayed, and you can select both edges and faces.

+ Shaded. If you’ve applied colors or materials to your model’s faces, the Shaded
view shows colors but no textures. Shaded is a great style to use when you’re
building your model; you can see and work with faces, edges, and shadows.
Faces show a basic color, but they don’t show any textures. This view is easier
for you (and your computer!) because it’s simplified and cleaner.

+ Shaded With Textures. The most complete view, Shaded With Textures shows
it all. In some cases, with complex models, this view may slow down your com-
puter. If you find changing views, orbiting, or zooming painfully slow, consider
using the Shaded view while you work. You can always use Shaded With Tex-
tures for printing or making presentations.

* Monochrome. As you might guess, the Monochrome view gives you the 1950s
television view of your model—black, white, and shades of gray. At first glance,
Monochrome looks similar to Hidden Line view, but the difference is that Mono-
chrome displays shading. Monochrome lets you select both faces and edges.

Changing Face
Styles

|| fence begin.skp - SketchUp Figure 6-2:

Use the View toolbar to quickly change from one view
to another as you work. The Wireframe view, shown
here, and the X-ray view make it easy to select an
edge that would otherwise be hidden from view.
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You may want to work in one or two styles and use a completely different style for
your printouts. When presenting a project to a client, you may jump back and
forth between a few styles, showing your model from both inside and outside.
Once you get used to the versatility of the face styles, you may find yourself chang-
ing fairly frequently. That’s why it’s helpful to have the Face Style toolbar visible as
you work.

In the next section, you apply colors and materials to individual faces. Windows
and Macintosh computers have quite different ways of working with colors, so this
book handles them separately. If you're working on a PC, just read on. If you're
working on a Mac, jump ahead to page 207.

Note: You can find some great practical techniques for working with both styles and materials in Google
SketchUp Cookbook by Bonnie Roskes (O'Reilly).

Applying Colors and Materials (Windows)

When you use the Face Style toolbar (page 193) to change the look of your model,
the changes you make apply to all the faces of the model. When you want to
change the appearance of individual faces within your model, you change the color
or materials of the face using the Paint Bucket (B) tool and the Materials window
(Window — Materials), as shown in Figure 6-3.

Note: The tools for applying colors and materials are different on Macs and Windows. This section cov-
ers the Windows tools. If you're of the Mac persuasion, go to page 207.

1. Click the Shaded face style button, or choose View — Face Style - Shaded.

Your model shows the base color for faces, but doesn’t show textures. If you
haven’t applied color or textures to any faces, you won’t see much of a change
at this point. (To get the full picture for this exercise, make sure the X-ray but-
ton is toggled off.)

2. Choose Window — Materials.

The Materials window appears, as shown in Figure 6-3. You use this window to
apply both solid colors and materials, which mix colors and images to create a
textured appearance. At the top you see a preview of the selected material and
its name. Below that is the Collections drop-down menu. The individual colors
or materials in the collection appear below the menu.

Note: You can also display the Colors window by selecting the Paint Bucket tool from the menu (Tools —
Paint Bucket) or from the Tools palette or just by pressing B.

3. From the drop-down menu, choose the Colors-Named collection.

The Colors-Named collection shows a variety of colors that are named with
words and numbers.
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4. Scroll to the bottom and select 0135_DarkGray.

When you click a color or material, its name appears at the top of the Materials
window, and a preview appears in the upper-left corner.

5. Move your cursor over the house, and click the three faces that make up
the roof.

When you click a face, SketchUp paints it with the selected color. The gray roof
may show in slightly different shades depending on shadows and orientation,
contributing to the 3-D effect.

6. Click the Details button (Figure 6-4), and then choose “Open or create a
collection”.

The “Browse for Folder” window opens, where you can navigate through the
folders on your computer.

7. Navigate to a location where you want to save your new collection.
Click the triangle button to open folders, and then click a folder to select it.
8. Click the Make New Folder button, and then type a name for your collection.

A new folder appears beneath your selected folder. As you type, the new name
appears next to the folder icon. You can name it whatever you want, but House
Materials works well for this exercise.
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9. Click OK.

The “Browse for Folder” window closes. Your new collection is already selected
in the Collections window. It’s empty at this point, so it doesn’t have much to
show.

10.In the Materials window’s upper-right corner, click the “Display the secondary
selection pane” button.

At the bottom of the Materials window, the secondary selection pane opens, as
shown in Figure 6-5. It has similar controls to the top pane, including an In
Model button and a Collections drop-down menu.

11. Click the In Model button.

Several color chips appear in the In Model collection. These may be colors
applied to the house, or they may be colors applied to Sang, who may or may
not be visible in your model.

12. Find the color you applied to the roof, 0135_DarkGray, and drag the color
chip up to your House Materials collection.

When you hold the cursor over a color or material, its name appears as a tool-
tip. Your House Materials collection now contains a copy of 0315_DarkGray.
This collection is available whenever you use SketchUp for any model. By creat-
ing your own collections, you can save colors and materials that you know you
want to reuse. The next time you need them, you won’t have to search all over.
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13. Use the Collections menu in the secondary selection pane to display Colors-
Named, and then select 0133_Gray.

The lighter shade of gray appears in the preview at the top of the Materials window.
14. Drag the 0133_Gray color chip to the House Materials collection.

A copy of 0133_Gray is now included in the House Materials collection. You
can drag colors and materials between any of the collections to create copies.

15. Apply 0133_Gray to the roof fascia.

The vertical trim at the edge of a roof is called fascia. On homes, it’s usually made of
wood. It can be painted to match the roof material or the other trim on the house.

Tip: If you preselect faces with the Select (space bar) tool, you can apply colors to several faces at once.
Just click with the Paint Bucket on any of the selected faces.

Now that you’ve applied a couple shades of gray to your roof, why not go ahead and
apply colors to the rest of your house model. It’s just a matter of selecting the color in
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the Materials window and then clicking a face with your Paint Bucket (B). Paint the
walls and the trim. For the window surface, open the Translucent collection and
choose Translucent_Glass_Blue, as shown in Figure 6-6. Don’t worry about the yard.
In the next section, you’ll apply some textured materials for the landscaping.

See-through window Translucent blue glass Figure 6-6:

Create a see-through window by
choosing Translucent_Glass_Blue from
J the Translucent materials collection.
Translucent materials are indicated in
the Materials window by a diagonal
slash through the color chip.
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Finding and Applying Materials (Windows)

In real life, objects seldom appear as a single color. For example, wood almost always
has a mixture of colors and textures. Materials can look like just about anything, from
wood siding to a lawn. You add materials to the faces of your model to give it a more
realistic appearance, or at least to hint at the underlying material. Some materials, like
those for fencing, may have transparent areas. For those times when you want a solid,
nontextured color, you can choose from the Colors or Colors-Named collections.

When SketchUp applies a material to a face, it takes a small image and repeats it
many times over the surface. This process is called filing. You may have seen it
used on web pages where an image is repeated.

In Windows, you apply materials the same way you apply solid colors. For example,
here are the steps to apply materials to the yard in your house model:

1. In the Materials window (Window — Materials), use the Collections menu to
choose Vegetation.

The Vegetation collection shows several natural textures, including a couple of
grass options.

Tip: To get the full view of material textures, click the Shaded With Textures button or choose View —
Face Styles — Shaded With Textures.
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2. Click Vegetation_Grassl.

A sample of the grass texture appears in the preview at the top of the Materials
window.

Tip: The names of materials that come with SketchUp are the same on PCs and Macs, so you can go
ahead and specify materials by name when you're talking to your Mac-using colleagues.

3. With the Paint Bucket, click the yard.

The yard surrounding the house fills in with the green grass texture. (You didn’t
even have to use fertilizer!)

4. In the “Asphalt and Concrete” collection, select Concrete_Aggregate_Smoke,
and apply it to the driveway.

The “Asphalt and Concrete” collection has several options that might work for
the driveway. The Concrete_Aggregate_Smoke is light gray. (Only in SketchUp
is it as easy to pave a driveway as it is to plant a lawn.)

5. In the Stone collection, select Stone_Pavers_Flagstone_Gray, and apply the
paving material to the walkway.

Your walkway has an attractive stone texture.

6. In the Groundcover collection, select Groundcover_gravel_linch, and apply
the gravel to the area between the front door and garage.

At this stage, your yard should look something like Figure 6-7.

Figure 6-7:

Your house model gets
dressed up with a variety
of different materials.
Browse the collections
and try out different
materials until you're
happy with the results.
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Materials go a long way toward dressing up your model. At this point, you may want
to explore some of the material opportunities by adding materials to the house. Look
under Roofing for different types of shingles and roofing materials. Look under
“Brick and Cladding” for materials to apply to the sides of the house. You can choose
one of the species in the Wood collection for the front and garage doors.

Mixing Your Own Colors and Materials (Windows)

Right off the bat, SketchUp gives you quite a few colors and materials to work
with, but sooner or later you’ll want more variety. You can use several ways to mix
up your own colors. If you’ve ever selected colors in Adobe Photoshop or Hlustra-
tor, you’ll feel right at home.

1. Make sure the Materials window is open (Window — Materials) and then click
the Create Material button.

The Create Material button is on the right side of the window, directly below
the “Display the secondary selection pane” button. When you click the button,
the Create Material window appears, as shown in Figure 6-8.

2. Choose a color model from the Picker menu.

The Create Material window provides four different ways to mix and create
colors: Color Wheel, HLS, HSB, and RGB.

Figure 6-8:
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3. Use the color model controls to mix a color.

If you’re using the Color Wheel, click a color in the circle to select a hue, and
then use the slider to the right to adjust the brightness.

The controls for HLS (Hue Luminance Saturation), HSB (Hue Saturation Bright-
ness), and RGB (Red Green Blue) color models are very similar. They consist of
three sliders that affect the different aspects of the color model (Figure 6-9). Drag
the sliders to create a color. As an alternative, you can type a numeric value in the
boxes at the right. For example, if you work with a team of artists, you may be
given an RGB color value to use for parts of a project. If someone says that the
walls of the house should be the RGB color 79, 255, 80, then all you need to do is
type numbers into the boxes to create the specified color.

4. In the box at the top the Create Material window, type the name of your new
color.

After you’ve created a color or a material, give it a unique name so you can find
it and use it again.

If all you’re doing is creating a new color, your work is done. You can click OK
to close the Create Material window. If you're creating a textured material,
complete the rest of the steps.

5. If you’re creating a textured material, turn on the “Use texture image” box,
and complete the rest of the steps.

The boxes and tools under Texture and Opacity are grayed out until you turn
on the “Use texture image” box.

6. Click the “Browse for Material Image File” button shown in Figure 6-8.

The Choose Image window opens, where you can navigate through the folders
and files on your computer.

7. Navigate to the material image file you want to use and then click Open.

The image is loaded in the Create Material window and a preview is displayed.

Tip: If your image is on the desktop or in an open folder, you can drag it right to the image box in the
materials editor.

8. Adjust the width and height dimensions (Figure 6-9) if necessary.

You can edit materials by changing width and height that the textured image
covers. Use smaller numbers for a smaller pattern that repeats more frequently.

9. Adjust the color if necessary.

After you've loaded a texture image, you may want to readjust the color. Turn
on the Reset Color checkbox if you want to remove the current color. Use any
of the color models to set a new color for the material.
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Figure 6-9:
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10. Adjust the opacity if necessary.

Materials can be semitransparent. Use the Opacity slider to set the level. All the
way to the right is 100 percent—completely opaque.

Tip: Shadows pass through materials that are less than 70 percent opaque. For more on shadows see
page 381.

11. Click OK.

SketchUp creates your new material and loads it into the Materials window,
ready to go. To apply the material, just click one of your model’s faces.

Finding New Materials (Windows)

SketchUp comes with quite a few different materials when you first install it. You
can find additional materials on the Google SketchUp site or from other artists. If
you’re looking for something specific, try a Google search. Type something like
SketchUp materials bathroom tile or SketchUp materials redwood and see what pops
up. Materials are stored in image files.

Note: If you're talented at such things, you can create your own texture images to create a new material,
and share them with others. Creating texture images is something of an art, and it isn't covered in this book.
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Loading with the Eyedropper (Windows)

Sometimes when you’re applying colors with the Paint Bucket (B), you want to
load the bucket with a new color or texture. Sure, you can go back to the Colors
window and hunt down the color you need. However, if the color is already
applied to one of the faces in the model, you have a quick way to fill the Bucket
with that color. Press Alt, and the bucket cursor changes to an eyedropper, as
shown in Figure 6-10. Click the eyedropper on the face with the color or material
you want to copy. Release the Alt key, and the bucket cursor reappears. You’re all
set to paint some new surfaces.

Applying Colors and
Materials

(Windows)

Figure 6-10:
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Editing Materials (Windows)

Sometimes you want to make changes to materials. Perhaps the brick pavers aren’t
exactly the color you want. It’s best to apply the material to a face in your model
and then to make changes to that material. That way you don’t change the original
material, and it will still be available for other projects.

Note: You can download edit_brick.skp from http.//missingmanuals.com/cds for your material editing
experiments.

1. In the edit_brick.skp document, choose Window — Materials.

The Materials window opens, showing the tab that was selected the last time
you closed the window.
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2. Click the Select tab, and then click the In Model button (a house).

The materials used in the model are displayed.
3. Click the red brick material.

The material’s name, Brick_Basket_Two, appears at the top of the window.
4. Click the Edit tab.

The Edit tab shows the settings for the selected red brick materials. The settings
are divided into two parts—Color and Texture—the two elements that give a
material its character.

+ Color options. The Picker drop-down menu lets you choose between the dif-
ferent color systems discussed on page 202. Mixing your color is a matter of
selecting a hue from a color wheel or making adjustments with sliders. You
can use the eyedropper buttons to load colors into the material.

+ Texture options. Use the texture options to load a texture image and to
make adjustments to the image. The “Use texture image” checkbox deter-
mines whether or not a material uses a texture image. The file name for the
image is shown below. Use the Browse button to find and load a new image.
Click “Edit texture image in external editor”, and the JPEG image file opens
in a separate image-editing or image-viewing program.

Tip: Go to Window — Preferences — Applications to choose the program you want to use for image
editing.

5. Click the “Match Color of object in model” button, and then click one of the
gray colors in the water fountain.

As you make color changes, you see the effects immediately in your model. If
you want to undo the color changes, click the color swatch to the left of the eye-
dropper buttons.

Of the two eyedropper buttons, you use the one on the left to load colors from
objects in your model. Use the one on the right to select colors that are on your
screen but not in the SketchUp model.

6. In the width box (it’s labeled with a double-headed arrow), type 12.

The bricks in the texture image shrink. Changing the dimensions of a texture
image is one of the easier ways to edit a texture. The tile size for the brick tex-
ture is 32".

7. Click the chain links next to the dimension boxes and then, in the height box,
type 32.

The links icon changes to a broken link, and you can change the width-to-
height proportion of the texture image.
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Figure 6-11:

Materials are made up of a color and a texture image. Use the Materials Edit
tab when you want to make changes to either of these properties. Before you
make changes to a material, apply it to a face in your model, and then
change the material in your model.
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8. Click the arrows to the left of the dimension boxes.

The arrows look more like labels than buttons, but clicking them resets the
dimensions to the original values.

Applying Colors and Materials (Mac)

When you use the Face Style toolbar to change the look of your model, the changes
you make apply to all of your model’s faces. When you want to change the appear-
ance of individual faces within your model, you change the color or materials of
the face using the Paint Bucket tool and the Colors window.

Note: The tools for applying colors and materials are different on Macs and in Windows. This section
covers the Mac tools. If you're of the Windows persuasion, go to page 196.

1. Click the Shaded face style button, or choose View — Face Style — Shaded.

Your model shows the base color for faces but doesn’t show textures. If you
haven’t applied color or textures to any faces, you won’t see much of a change
at this point. (To get the full picture for this exercise, make sure the X-ray but-
ton is toggled off.)
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2. Choose Window — Materials.

In SketchUp 7 the Colors window appears as shown in Figure 6-12. (Oddly, the
name on the window is “Colors” not “Materials”, as it is in the menu.) You use
this one window to select both colors and materials. At the top of the window
five buttons display different panels where you can choose colors or materials.

Note: The color and materials tools for Macs and Windows are different for a reason. The Mac version of
SketchUp uses the Mac's accelerated graphics hardware. It also makes use of the Apple color system. The
Color Picker in SketchUp extends Apple’s version to include textures and SketchUp materials.

Color Wheel
Color Sliders

Image Palettes
SketchUpColorPicker
| ==

Crayons

N
Colors

0

0

0

(=]

p(.

i

Opacity
|

ﬁ 100 | %

Figure 6-12:

Use the Colors window to apply colors or materials to
the faces in your model. All five of the buttons lead to
different color-picking methods. The button second
from the right (SketchUpColorPicker) also provides
options for applying materials.

Tip: You can also display the Colors window by selecting the Paint Bucket tool from the menu (Tools —
Paint Bucket) or the Tools palette, or just by pressing B.

3. Click the rightmost button, which looks like a box of crayons.

The panel underneath takes on the look of a box of crayons, as shown in
Figure 6-13. This panel is the simplest of all the color pickers, providing a varied
but limited selection of colors.
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4. Choose the middle gray-colored crayon named Iron.

Iron is in the third row from the top, second crayon from the right. When you
click a crayon, its name appears in the space above. When you select a color, the
color appears in the preview bar above the color options.

Figure 6-13:
g/ The Crayons color view provides a

limited number of named colors.
joo00 Colors =] N Choose a color, and the name and a

VDE=EG™ preview of the color appear at the top
S— of the window.

Preview bar

/

fron Aluminum

5. Move your cursor over the house, and click the three faces that make up
the roof.

When you click a face, SketchUp paints it with the selected color. The gray roof
may appear in slightly different shades depending on shadows and orientation,
which contributes to the 3-D effect.

6. Drag the Iron color from the preview bar down to one of the small boxes at the
bottom of the Colors window.

These small boxes (Figure 6-14) make up your personal palette. You can store
colors here and quickly retrieve them later without having to search all over.
You can store textured materials in your palette, too. (Materials are covered on
page 215.)

7. Choose the light gray Aluminum (second row from top, rightmost), and apply
it to the roof fascia and under the eaves.

The vertical trim at the edge of a roof is called fascia. On homes it’s usually
made from wood. Fascia and the eaves can be painted to complement the roof
material or to match the house trim.

Tip: If you preselect faces with the Select (space bar) tool, you can apply colors to several faces at once.
Just click the Paint Bucket on any of the selected faces.
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8. Drag Aluminum to the second slot in the color palette at the bottom of the
Colors window.

You can replace a color in the bottom palette by dragging a new color on top of
it. In this case you want both Iron and Aluminum available, so drop the new
color in an empty slot. You can reorganize this palette by dragging colors to dif-
ferent boxes. If you want to remove a color from the palette, drag one of the
empty boxes to the color you want to remove.

Drag to save color

Figure 6-14:
6060 o e Store colors or materials you want to reuse by dragging
VEEF™ them to the palette at the bottom of the Colors window.

Click a color in the palette, and it’s ready to apply with
Q _ . the Paint Bucket. If you run out of space, drag the bar at

the bottom to show more boxes.
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Opacity
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=== 1

[
Drag to add palette space
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Mixing Your Own Colors (Mac)

The Crayons are quick and easy to use, but they offer only a few colors. Soon you’ll
want more variety. For example, you can get more colors in several ways by using
the Colors window. These color pickers may look familiar if you’ve used a color
wheel or RGB values in other applications.

1. If necessary open the Colors window (Window — Colors), and then click the
Color Wheel.

The Color Wheel button is the first button from the left. The wheel in the cen-
ter displays a wide range of colors. The slider on the right controls the brightness/
darkness. The bottom slider controls the opacity/transparency.

2. Drag the brightness/darkness slider (right) to change the colors in the wheel.

As you drag the slider toward the top, the colors in the wheel become lighter.
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3. In the wheel, click a color, and then if necessary make more adjustments with
the brightness/darkness slider.

Using the color wheel to select a color is a trial-and-error process. Go back and
forth adjusting the hue by clicking the wheel and then adjusting the brightness
with the slider.

4. With the Paint Bucket (B), click one of the house’s walls.

The face of the wall changes immediately. As in real life, sometimes the color on
the wall doesn’t look the same as it did in your color palette. The solution is to
mix up another color and repaint. You may want to store the final color in the
palette at the bottom of the Colors window.

5. Select a light blue color, and then set the opacity/transparency slider to about
40 percent, as shown in Figure 6-15.

The Opacity slider is at the bottom of the window. Adjust the opacity to taste.
All the way to the right is 100 percent or completely opaque. Somewhere
between 30 and 50 percent works well for windows and other glass objects.

000 Colors = Figure 6-15:
OIEE &= > Drag the slider at the bottom of the Colors window to the

left to reduce the opacity of the selected color. A diagonal

Q [P || i line appears in the color preview at the top to indicate it’s

transparent partially transparent.
color

Brightness/
Darkness slider

Opacity PR N X
! : . | 40 —O0pacity as
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Opacity/Transparency slider

6. With the Paint Bucket (B) click the face of the window.

The face is painted with the transparent blue color. You can see through the
window into the house. You may need to use the Orbit (O) tool to get a good
view of the back edges, as shown in Figure 6-16.
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Figure 6-16:

This window is a transparent blue color. Viewing from
the right angle, you can see the back corner and edges
of the house. The front door and the garage door have a
wood material applied.

212

Mixing colors with sliders

If you prefer, you can use the color sliders to mix up your colors (Figure 6-17).
Click the second button from the right (Figure 6-12, page 208) to bring the sliders
into view. These controls adjust the amount of red, green, and blue in the previewed
color. Numerical values for red, green, and blue appear to the right of the slider.
The RGB (Red Green Blue) color model is often used to specify colors shown on
computer monitors. If you work with a team of artists, you may be given an RGB
color value to use for parts of a project. If someone says that the walls of the house
should be the RGB color 79, 255, 80, then all you need to do is type numbers into
the boxes to use the specified color.

You can control the opacity/transparency of the colors you create by using the slid-
ers. Just use the Opacity slider at the bottom of the box. When you have colors you
want to save, store them in the palette at the bottom of the Colors window.

Choosing colors with image palette

Image palettes give you a unique way to serve up colors. Suppose you have a photo
of a building with colors that you’d like to use. You can load the image into your
image palette, and then click areas in the picture to make color selections. It
doesn’t have to be a photo—you can load a graphic image, like a company logo,
into the image palette. The first time you display the image palette, you see
SketchUp’s spectrum image (Figure 6-18). It’s similar to color models you’ve seen
before and doesn’t give you a clue as to the true usefulness of the image palettes.
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000 Colors = Figl”'e 6-17:
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Follow these steps to load an image into the image palette:

1. If necessary, open the Colors window (Windows — Materials). Then click the
Image Palette button.

The Image Palette button is third from the right, as shown in Figure 6-12. The
panel for the Image Palette appears, as shown in Figure 6-18.
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2. At the bottom of the window, click the Palette drop-down menu.

Several options appear on the menu, as shown in Figure 6-19. If you haven’t yet

added an image, a couple options are grayed out.

+ New from File. Load an image from a file on your computer or network.

* Rename. Edit the name of a loaded image.

+ Remove. Remove an image from the image palette.

+ Copy. Make a copy of the selected image.

* New from Clipboard. You can copy (8-C) an image or portion of an image
from another program such as Photoshop or Preview. Then use this com-

mand to paste it into the image palette.

000 Colors =

o I

Image: [ rose HH

[ Palette e H
x

| MNew from File...

Copy L |
MNew from Clipboard rr—/

| Rename... 100 |%
j Remove

Figure 6-19:

Here an image of a rose is used as a color palette. Images are added from
files or from the Mac’s Clipboard. To select a color, click anywhere on

the image.

3. Choose “New from File”.

When you choose “New from File”, a Finder window opens where you can

browse to find the image you want to load.

4. Select the image you want to load and click Open.

SketchUp loads the image into the image palette and displays it in the preview.

The image appears in the drop-down list at the top of the window.

5. In the image, click a color and then use the Paint Bucket (B) to apply that color.

Once you load an image, you can click anywhere on that image to select a color.
Use the Opacity slider if you want some transparency in the color. You can save

selected colors in the palette at the bottom of the Colors window.
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Finding and Applying Materials (Mac)

In real life, objects seldom appear as a single color. For example, wood almost
always has a mixture of colors and textures. In SketchUp, materials are colors with
a texture applied. Materials can look like just about anything from wood siding to
a lawn. You add materials to your model’s faces to give it a more realistic appear-
ance, or at least to hint at the underlying material. Some materials such as those for
fencing may have transparent areas.

When SketchUp applies a material to a face, it takes a small image and repeats it
many times over the surface—a process called tiling. You may have seen it used on
web pages where an image is repeated left and right as well as up and down a page.

You apply materials pretty much the same way you apply colors. There’s just one
extra step—first you choose a list. Click the button that looks like a brick to find
the lists of materials. Then click the menu at the top to select one of the lists, as
shown in Figure 6-20. Some of the lists are colors while others hold materials.
Then you click to choose a material. A preview of the material appears at the top of
the Colors window. Finally, click a face in your model to apply the material. If you
want, you can adjust the transparency of materials using the slider at the bottom of
the window. You can save materials along with colors that you plan to reuse in the
boxes at the bottom of the Colors window.

Tip: To get the full view of material textures, click the Shaded With Textures button or choose View —
Face Styles — Shaded With Textures.

Follow these steps to apply materials to bring your yard to life:

1. Make sure the Colors window is open, and then click the SketchUpColorPicker
button.

The SketchUpColorPicker icon looks like a brick, as shown in Figure 6-12.
Hold your mouse over the brick for a second or two, and you see a tooltip
that says “SketchUpColorPicker”. When the Colors window displays the
SketchUpColorPicker tools, you see the menu where you can choose one of
the color/material lists.

Note: The PC version of SketchUp refers to these lists as collections, so don't be surprised if you see a
reference to collections in some of Google's help tools.

2. Use the menu to select the Vegetation list.

The Vegetation list shows several natural textures including a couple of
grass options.

3. Click Vegetation_Grassl.

A sample of the grass texture appears in the preview at the top of the Colors
window.
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Figure 6-20:

The SketchUpColorPicker holds both colors and materials that you can
apply to your model. From the menu at the top, you can choose from
several collections with names such as Roofing, Groundcover, and
“Carpet and Textiles".
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Tip: The names of materials that come with SketchUp are the same on Macs and PCs, so you can go
ahead and specify materials by name when you're talking to your PC-using colleagues.

4.

With the Paint Bucket, click the yard.

The yard surrounding the house fills in with green grass texture. You didn’t
even have to use fertilizer!

. Choose the “Asphalt and Concrete” list, and then select Concrete_Aggregate_

Smoke. Apply the material to the driveway.

The “Asphalt and Concrete” list has several options that might work for the
driveway. Concrete_Aggregate_Smoke is light gray. Amazing—it’s as easy to
pave a driveway as it is to plant a lawn.

. Go to the Stone list to select Stone_Pavers_Flagstone_Gray, and then apply the

paving material to the walkway.

Your walkway has an attractive stone texture.

. Use the Groundcover list to select Groundcover_gravel_linch, and then apply

the gravel to the area between the front door and garage.

The surface of the yard looks good. All it needs are some trees and shrubs.
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8. As a finishing touch, choose a wood material from the Wood list, and apply it
to the front door and the garage door.

At this stage your yard should look something like Figure 6-21.

Applying Colors and
Materials (Mac)

Opacity

P

Figure 6-21:

After you apply materials
to the yard surface, your
house begins to look
more at home.

Materials go a long way toward dressing up your model. At this point you may
want to explore some of the material opportunities by adding materials to the
house. Look under Roofing for different types of shingles and roofing materials.
Look under “Brick and Cladding” for materials to apply to the sides of the house.

Adding New Materials (Mac)

SketchUp comes with quite a few different materials when you first install it. If you
need more variety, you can find additional materials on the Google SketchUp site
or from other artists. If you’re looking for something specific, try a Google search
for something like SketchUp materials bathroom tile or SketchUp materials redwood
and see what pops up. (Materials are stored in image files.)

Here are the steps for adding a new material to your SketchUpColorPicker lists:

1. Make sure the Colors window is showing (Window — Materials) and displaying
the SketchUpColorPicker.

The button for the SketchUpColorPicker is fourth from the left and looks like
a brick.
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2. At the bottom of the window, click the pop-up menu on the left that says

Color.

The menu opens displaying several options, including Edit, Remove, Duplicate,
and New Texture.

3. Choose New Texture from the menu.

A Finder window opens, where you can navigate to a folder holding the image

files.

4. In the Finder window, click the Open button.

The texture is added to the current list of textures and displayed in the preview.

A box opens where you can give the texture a new name.

You can create your own materials and share them with others. Creating new tex-
tures and materials is something of an art and isn’t covered in this book. However,
if you want to tweak a material to make each tile cover a greater or smaller area,
you can find the controls in the SketchUpColorPicker. Select the material you
want to modify. Then at the bottom of the window, click the Color pop-up menu
and then choose Edit. A new section opens at the bottom of the Colors window, as
shown in Figure 6-22. You can type new dimensions for the tile’s width and height.

Tip: The link to the right of the dimension boxes locks the dimensions, making them proportional. Click

to break the link, and then you can enter nonproportional values in the Width and Height boxes.
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Figure 6-22:

You can edit materials by changing the width and height that the
textured image covers. Use smaller numbers for a smaller pattern that
repeats more frequently.
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Loading with the Eyedropper (Mac)

Sometimes when you’re applying colors with the Paint Bucket (B), you want to
load the bucket with a new color or texture. Sure, you can go back to the Colors
window and hunt down the color you need. However, if the color is already
applied to one of the faces in the model, there’s a quicker way to fill the bucket
with that color. When you press 88, the bucket cursor changes to an eyedropper, as
shown in Figure 6-23. Click the eyedropper on the face with the color or material
you want to copy. Release the 88 key, and the bucket cursor reappears. You're all
set to paint some new surfaces.

Working in the
Styles Window

Figure 6-23:

want to select.

When you're painting with the Paint Bucket (B), you can select
colors and materials from your model. Press 8, and the cursor
changes to an eyedropper. Then click the color or material you

Changing Face Styles: Take 2
(Mac and Windows)

Now that you’ve added a variety of colors and textures to your model, it’s a good
time to take another look at the effect of the different face style options. If you have
the Face Style toolbar showing, simply click each button to compare the differ-
ences (Figure 6-24). To check out the way shadows are displayed with the different
face styles, choose View — Shadows.

Working in the Styles Window

In SketchUp a style defines the look of face styles, edge styles, and backgrounds.
The Styles window (Window — Styles) puts you at the artist’s drawing board. You
apply a style to your model by clicking one of the styles in the window (see
Figure 6-26). By applying different styles, you give your model dramatically differ-
ent looks. The Styles window also gives you tools to organize styles into collec-
tions. For example, if you work with teams of other SketchUp artists, you may
want to collect all the styles used on a project into a single collection. When someone
on the team develops a new style, he can store it in the collection where everyone
has access to it.
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Figure 6-24:

With colors and textures applied to your
model, you can begin to see the
differences between the face styles. The
top image shows the Shaded face style.
You see the base colors but no textures.
The bottom image is the Shaded With
Textures view.

GI=N=

Note: In previous versions of SketchUp, style collections were called libraries. In SketchUp 7's menus,
they're called collections. In Google's documentation, you may still see them referred to as libraries.
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Applying a New Style to Your Model
1. Choose Window — Styles to open the Styles window.
The Styles window has three tabs and displays whichever tab you used last.
2. Choose the Select tab.

SketchUp displays previews of several different styles. A drop-down menu
above the previews determines which previews are shown.

3. From the drop-down menu, choose the Assorted Styles collection
(Figure 6-25).

The top of this menu always shows two choices: In Model and Styles. The In
Model option displays styles for any style that you applied while viewing your
model, even if it’s not currently being used. To purge unused styles see page
224. The Styles option displays a folder view of all the collections.

Beneath the In Model and Styles options, SketchUp displays named collections
of styles. You can create your own styles and collections, so the content changes
over time. Initially you see the styles that come with SketchUp. These include
Assorted Styles, Color Sets, Default Styles, Sketchy Edges, Straight Lines, and
Style Builder Competition Winners.

, Figure 6-25:
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4. Click the “Pencil on Tracing Paper” style.

As soon as you click a style, it’s applied to your model. The name and descrip-
tion appear at the top of the Styles window, and a thick highlight line marks the
selected style.

5. From the drop-down menu choose In Model.

You see the new style you’re using listed in the In Model view of the Styles
window. Any other styles you’ve used with the model are also listed.
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SketchUp comes with dozens of styles in premade collections. These include col-
lections named Assorted Styles, Color Sets, Default Styles, Sketchy Edges, Straight
Lines, and Style Builder Competition Winners. The best way to get a feeling for the
different styles and possibilities is to apply some of the styles to one of your models,
such as the house model that’s been used in this chapter. For variety, try some of
the styles in the Assorted Styles collection. Then check out some of the styles in the
Sketchy Edges collection. When you’re done, you may want to go back to the

Default Styles and choose the style named Default.

N (6] Styles
— | [Architectural Design Style I']
R | Endpoints ecge tfects enbied &
o
_ Select | Edit  Mix |
¢ > iy [DefaultStyles 13— Collections menu

[f

ws]ieliEls
B GBED
i [ hE

Figure 6-26:

To give your model a whole new look,
just click one of the styles. Styles are
stored in collections. Use the Collections
menu to see the variety of styles
available.
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Organizing Styles

If you’ve already used the Components window, the Styles window probably feels a
little familiar. At the top, the Styles window shows a preview and two text boxes:
Name and Description. You're free to change the name or description just by typ-
ing in the boxes. You use the three buttons to the right of the preview area to manage
your style collections:

+ At the top, the Display the secondary selection pane button opens a new pane
at the bottom of the Styles window that displays and lets you select styles
(Figure 6-27). At first this may seem redundant, but actually it’s helpful. The
primary job of the Styles window is to apply styles. With the secondary selec-
tion pane showing, you can apply a style no matter which tab you’re on in the
Styles window.

+ Click the Create new Style button to make a copy of the selected style. When
you create a new style, you start with an existing style and make a copy using
this command. After you’ve modified the style, you save it with the “Update
Style with changes” command below.
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Styles Window
« If you've made changes to a style, Update Style with changes saves those
changes in the style. If you don’t want to overwrite a style, you should make a

copy using the “Create new Style” command above before saving changes with
this command.

Figure 6-27:
S] Styles _ The button in the upper-right corner of the
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@] Desaturated colors. Profile, Extension and g secondary Secondarypanel that shows Styles. On the
Endpolms edge &ffects enabled. o selection pane  Select tab, it's easy to copy styles between

collections. On the other two tabs, the

Select | Edit  Mix panel gives you a way to select a style.

¢| ¢ Q | Default Styles
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HHED -

Select

¢| ¢ Q [ Color Sets ‘

Lt

i
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-+—Secondary
selection
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Tip: If you click the “Display the secondary selection pane” button, the secondary selection pane remains
at the bottom of the Styles window no matter which tab you selected.

The three tabs in the Styles window are Select, Edit, and Mix. You use the first tab
to select and organize your styles. The other two tabs let you modify and create
new styles.

+ Use the Select tab to preview and apply Styles to your model. You can view the
Styles that you already used in your model, or you can view and organize all the
Styles available.

+ Use the Edit tab to modify the appearance of styles and create new styles.

+ The Mix tab provides another method for modifying styles by combining the
characteristics of one style with another.
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Note: The Styles window remembers which tab was visible when it was closed and displays that tab the
next time you open the window.

Purge Unused Styles from the In Model View

If you try several different styles as you're working on your model, all the styles
you tried remain in the In Model view. If you’d like to clean house and get rid of
the styles that you tried but didn’t want to use, follow these steps:

1. If it’s not already open, go to Window — Styles to open the Styles window.
The Styles window has three tabs and displays whichever tab you used last.

2. Choose the Select tab.
The Select tab is where you preview and select the styles you apply to your model.

3. Click the In Model button (it looks like a house), or choose In Model from the
Collections menu.

In the In Model view, you see a list that includes all the styles that are in your
model. Any styles that you’ve applied since you created your model or since you
last purged this list appear.

4. To the right of the Collections menu, click the Details button and then select
“Purge unused”.

The icon for the Details button looks like an arrow with a small menu on top
(see Figure 6-28). After you purge the unused styles from your list, SketchUp
displays only the styles used in your model.

Editing and Modifying Styles

When you install SketchUp on your computer, it comes with a whole slew of
styles. The variety of styles is remarkable. Some look like blueprints; others look
like hand drawings on the back of an envelope. You can work in SketchUp for a
long time using only these premade styles. Doing so will save you large chunks of
time, because once you start tweaking styles using the Edit and Mix tabs in the
Styles window, there may be no turning back.

Changing Edge Styles

Earlier in this chapter, you learned how to change the style of the faces in your
model. When it comes to choosing styles for the edges, you have a lot more deci-
sions to make. Here’s where you determine just how “sketchy” you want your
model to look. When you look at the collections of styles, it’s obvious that there’s a
big difference between the Sketchy Edges styles and the styles that look more com-
puter generated, such as the style SketchUp uses automatically. One of the goals of
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_workPC 2.skp - SketchUp Figure 6-28:
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SketchUp, as you can tell by its name, is to produce artwork with a hand-drawn
appearance. You can do so in a few different ways. Using the Edit tools, you
change the way edges (lines) are drawn. The styles in the Sketchy Edges collection
combine different effects to give drawings a random, human quality. These effects
include doubling up on lines at endpoints, fading lines at junctions, using images
to simulate lines with varying thickness, and so on.

Follow these steps to explore some of the options you use to change the appearance
of edges:

Note: This exercise uses the same house model from the earlier exercises. If you need a new copy, you
can use materials_begin.skp found at http,//missingmanuals.comycds.

1. With your house model open in SketchUp, choose Window — Styles.
The Styles window opens, displaying the same tab as when you last closed it.

2. Click the Select tab, and then use the Collections menu to choose Sketchy Edges.
You see a collection of SketchUp styles with a distinctly hand-drawn look.

3. Click the Airbrush style.

Your model takes on the look of a hand-drawn sketch, as shown in Figure 6-29.
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Figure 6-29:
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4. Click the Edit tab, and then with your cursor, hover over each of the buttons
beneath the tabs.

The icons for the buttons look like boxes, as shown in Figure 6-30. When you
hold the cursor over a button, a tooltip appears. The buttons are Edge Settings,
Face Settings, Background Settings, Watermark Settings, and Modeling Settings.

Edge Settings Figure 6-30: _
Face Settings Use the buttons in the Edit tab to
Background Settings access the different settings you can
Watermark Settings apply to edges, faces, backgrounds,
odeling Settings watermarks, and modeling.
i v ————
A0 Styles
A

Bketchy ainbrushed lines

- ‘ Airbrgsh

[ Select | Edit | Mix |

=D 0O

M Display Edges

[ Profiles W Extension
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5. Click the Edge Settings button.

The Styles window changes to show the Edge Settings (Figure 6-31), where you
customize the look of edges. Because you started with one of the Sketchy Edges
styles, you see the related options. They include the following:
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+ Profiles emphasizes the outlines or outer edges of the major shapes in your
model. A technique used by traditional artists, this reinforces some of the
3-D visual cues, while giving your model a hand-drawn appearance.

* Depth cue enhances the 3-D look of a drawing by making the lines that are
nearer the viewer thicker, while the lines farther back are thinner.

+ Extension emphasizes the hand-drawn look by extending lines slightly past
their endpoint. Don’t worry; this doesn’t affect other aspects of SketchUp such
as the position of inference lines. You can choose the distance of the extension
by typing a number, measured in pixels, in the box next to Extension.

+ Halo changes the way lines overlap in a drawing by ending the lines before
the overlap. It’s another effect that gives SketchUp models a distinctive
hand-drawn look.

Editing and
Modifying Styles

o — Styles Figure 6-31:

You see different edge settings depending on

Airbrush : : = whether you begin with a Sketchy Edges style or a
Sketchy airbrushed lines - ] standard edges style. This figure shows the edge
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6. Choose various Edge Settings to get the hand-drawn look you desire.

To examine the effects of individual settings, turn all the checkboxes off, and
then turn each back on by itself. Type a large number such as 20 into the Exten-
sion and Halo boxes to see their effects exaggerated. Drag the “Level of Detail”
slider all the way to the left, and notice how it removes edges and the ends of
edges from the model. Test the three settings in the Color menu: “All same”,
“By material”, and “By axis”.

7. Click the “Display the secondary selection pane” button.

The secondary selection pane appears at the bottom of the Styles window,
showing the Sketchy Edges styles.

8. Select different sketchy styles, examine the Edge Settings and their effects, and
choose which one you’d like for your drawing.

Notice how the styles show different hand-drawn lines in the Stroke box. These
images are used in creating the unique look of the styles.

9. From the Collections menu, select Default Styles and then select Default.

The Edge Setting options change. Some options such as Halo and “Level of
Detail” are only available with Sketchy Edges. Other options such as Jitter and
Endpoints are only available with standard edges.

+ Endpoints doubles up the stroke at endpoints, making corners and joints
appear thicker and contributing to a hand-drawn look.

+ Jitter draws multiple lines, slightly offset at random, also providing a hand-
drawn, traced-over appearance.

Choosing Face Settings for a Style

Earlier in this chapter, you saw how much face styles change the look of your
model. When you edit or create a new style, you specify which face style is used.
Click the Face Settings button (shown in Figure 6-30), and you see the face set-
tings (Figure 6-32). You have a choice of all the face styles described on page 193.
They include Wireframe, Hidden Line, Shaded, Shaded With Textures, Mono-
chrome, and X-ray. X-ray is a toggle and can be used in combination with the
other face styles.

In addition to letting you choose a face style, the Face Settings panel has a check-
box that lets you turn transparency on and off. Transparency uses more computer
resources and may slow it down, so SketchUp gives you some options for making
transparency work on your target machine. Use the “Transparency quality” menu
to choose one of three options: Faster, Medium, or Nicer. Choose Faster if you
need transparency but find that it slows your computer. Choose Nicer if you want
the best-looking transparency effect your computer can provide. Medium, as you
might guess, is for you middle-of-the-roaders.
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Wireframe Figure 6-32:
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Tip: Tired of the colors SketchUp uses for the front and back side of faces? You can choose your own
colors using the “Front color” and “Back color” buttons shown in Figure 6-32.

Adjusting Background Settings

Click the Background Settings button (Figure 6-33) to choose background options
for your style. All styles always show a single background color. You can’t turn off
the background, but you can choose its color. Click the button to the right of the
word Background, and the Materials (Windows) or Colors (Mac) window appears.
Select a color to use for the background.

Other background options include Sky and Ground. If you don’t want to show
backgrounds for the Sky and Ground, turn off their checkboxes. SketchUp simu-
lates sky and ground planes. The sky color is softly faded at the horizon. The
ground plane includes a couple of extra options. You can adjust the ground’s
transparency using the slider. A checkbox controls whether the ground plane is
visible when viewed from below the ground plane.
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Using a Watermark with a Style

In SketchUp a watermark can serve as a different type of background. For example,
see Figure 6-34, where a watermark simulates a textured paper. Watermarks place an
image in your SketchUp modeling window. You use the controls in the watermark
settings to add the image file and to adjust the appearance of the image in SketchUp.

To add a watermark, follow these steps:

1. In the Styles window, click the Edit tab, and then click the Watermark Settings
button. Click the Add button.

The Choose Watermark window appears. Click the Select button to open a new
window where you can browse for an image file to use as a watermark.

Note: If you need an image file for watermark experiments such as this exercise, you can find paper_
watermark.jpg at http,//missingmanuals.com/cds.

2. After selecting an image file, click Next.
Two radio button options appear: Background and Overlay.
3. Choose Overlay and then click Next.

The Overlay option places the watermark in front of your model, so that the
edges of your model appear to be drawn on top of the watermark, as shown in
Figure 6-34. The Background option displays the watermark image behind your
model. Faces in your model hide the watermark.

When you click Next, new options appear.
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4. Use the Blend slider to adjust the image. Leave Create Mask unchecked.
Click Next.

Pulling the Blend slider to the right increases the visibility of the watermark,
while moving it to the left fades it.

The Create Mask option is used to create vignette-style effects.
When you click Next, new options appear.
5. Click the “Stretched to fit the entire window” radio button.

The stretched option takes a single image and extends it to cover the entire
modeling window. This option is likely to distort the image, but with images
such as the textured paper it doesn’t look too bad. The “Tiled across window”
option uses the image file at its original size and repeats the image to fill the
modeling window. The “Positioned in the window” option shows the water-
mark at its original size one time in the window. This option works well for
company logos or stern messages such as “Copyrighted Material.”

6. Click Finish.

The Choose Watermark window closes, and you return to the Watermark
Settings as shown in Figure 6-35.
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Figure 6-35:
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Even after you've finished adding a watermark, you can make changes to it. You
can add more than one image or mask to a watermark by clicking the + button and
repeating the previous steps. Use the arrow buttons (as shown in Figure 6-35) to
position the watermark images and the model in front of or behind each other. If
you want to make changes to the settings of a watermark image, click the button
that looks like a couple of gears. To remove a watermark image, click the image in
the list and then click the — button.

Changing the Modeling Settings for a Style

The modeling settings change how different entities appear in the modeling win-
dow. On the Styles window’s Edit tab, click the Modeling Settings button
(Figure 6-36) to view the options. Use the six colored buttons at the top of the
Modeling Settings to choose the colors for different entities in the modeling win-
dow. For example, if you want to change the color of the highlights that indicate a
selected edge or face in your model to yellow, click the button labeled “Selected”.
Then in the Materials (Windows) or Colors (Mac) window, choose yellow. Use
this technique to set colors for:

+ Selected. The color of highlights that appear on selected edges as a thick line or
appear on faces as dots.
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+ Locked. The color used to indicate locked components (page 244).

* Guides. The color used for guides that you create using the Tape Measure tool
(page 281).

+ Inactive Section. You can use section cuts to slice a model into parts so that you
see a cross section of your model. Using this button, you can set the color for
the Inactive portion of a section.

Note: Sections are covered in more detail on page 417.

+ Active Section. The color used to highlight the active portion of a section.

* Section Cuts. The color used to define the active section plane’s slice line
(page 417).

+ Section cut width. Enter a number (in pixels) to set the width of the section cut
line (page 421).

Modeling settings Figure 6-36:
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The rest of the Modeling Settings consist of checkboxes that show or hide
SketchUp features. All of these options except for “Color by Layer” can also be
found on the View menu.

+ Hidden Geometry. Reveals items that you’ve hidden using the Outliner or pop-
up menus. Hidden geometry appears with a cross-hatched pattern on the faces
and dashed lines on the edges.

+ Color by Layer. You can assign entities to different layers in SketchUp. Turn on
this box to apply materials to geometry by layer, using the colors associated
with the layer.

Note: Layers are covered in more detail on page 273.

* Guides. Displays guidelines and guide points (page 281). (Guides are some-
times called construction lines.)

+ Section Planes. Displays Section Planes (page 417).
+ Section Cuts. Displays Section Cuts (page 421).
+ Model Axes. Display the red, green, and blue drawing axes (page 17).

Modifying Styles Using the Mix Tab

The Mix tab gives you another way to make changes to your styles. The way it
works is unique and kind of clever. When you click the Mix tab, you see the set-
tings shown in Figure 6-37. You’re forgiven if you haven’t got a clue about what
you should do next. At the top of the Mix tab you see five sections labeled “Edge
Settings”, “Face Settings”, “Background Settings”, “Watermark Settings”, and
“Modeling Settings”. SketchUp calls these sections wells.

In the bottom of the window, you see a selection pane with a Collections menu
and styles. Suppose there’s a style that has a watermark you want to use. You can
easily add that watermark to any other style. First use the Select tab to select the
style you want to modify. Then click the Mix tab. Use the Collections menu and
the selection pane at the bottom of the Mix tab to find the Style with the water-
mark you want. Then drag that style onto the Watermark Settings well. SketchUp
applies all the watermark settings from the dragged style to the style you’re modi-
fying. It’s quick and easy to transfer any of the settings from one style to another.
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Organizing with
Outliner and Layers

As models get more complicated, managing the different parts becomes a chal-
lenge. With complicated models, for example, you often want to hide one part of
the model so you can work on another. As far as SketchUp is concerned, all edges
and faces are equal. You may think of part of your model as a roof, a fence, or a
wall, but to SketchUp, it’s just a few edges and faces. It’s up to you to decide how
to organize those entities into something meaningful.

Your tool for the job is the Outliner. After you turn parts of your model into
groups or components, the Outliner keeps track of them. You can define the rela-
tionships between parts of your model in a structured outline style, with one group
nested inside of another. Using the Outliner, you can hide parts of your model and
protect them from accidental changes. In this chapter, you build a set of entry
stairs (like the one in Figure 7-1) and in the process learn how to use the Outliner
to organize parts of your model.

Layers are another SketchUp feature that lets you organize parts of your model.
Layers, covered on page 273, are used to show and hide parts of your model, but
you need to use them with care. Yowll find layer tips and warnings at the end of
this chapter.

Note: You may find this chapter a little more challenging than some of the previous ones. To complete
the staircase model in this chapter, you need to be able to adjust your view of the model (page 27), work
with groups and components (page 157), and move entities with precision (page 44).
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Organizing with Outliner

Your main tool for organizing the parts of your model is the Outliner, which keeps

track of both groups (page 158) and components (page 166). (You first met both
of these grouping tools in Chapter 5.) To recap, here are some of the benefits of

groups and components:

+ Groups keep faces and edges together, making it easy to move objects as one piece.

+ Groups don’t stick to other faces and edges, which helps you avoid accidental

changes to your model.

+ Groups can be as simple as a 2x4 or as complex as an entire floor of a skyscraper.

+ Components are easily reusable. Design it once and you can use it many times.

+ Components conserve computer resources when you need multiple copies or

an object.

+ Components are modifiable. Modifying a component changes all instances of

that component.

* Both groups and components can contain other groups or components.

+ Both groups and components can be locked to prevent accidental changes.

+ Both groups and components can be hidden, giving you easier access to other

parts of your model.

File Edit View Camera Draw Tools Window Help

¢’ modem house Lskp - SketchUp
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o BPE RV VOY 4dOB &~
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Figure 7-1:

In this chapter, you
construct this set of stairs
and use the Outliner to
organize the stair parts.
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The stairs in this example extend from a concrete step up to a landing. The land-
ing includes a slanted roof that keeps rain off visitors at the door. Although fairly
simple, the stairs and landing have a number of duplicate components and a few
unique items. You can divide the entire project into two major elements: the stairs
and the landing.

As far as SketchUp is concerned, you can tackle the different parts of this project in
any order you want. For example, you could build the stairs suspended in mid-air
and then build the landing. In real life, where gravity rules, it would be more sensi-
ble to build the landing, place the concrete step, and then build the stairs in
between, so that’s the order you’ll use in this chapter.

The first step is to create the floor of the landing. It consists of a piece of plywood
flooring that’s framed around the bottom with 2x 6 pieces of lumber. The fram-
ing helps hold the posts in place. (You may want to cover the plywood flooring
with solid wood or some other more attractive floor covering, though that’s not
part of this project.)

1. Start a new SketchUp document using the “Architectural Design — Feet and
Inches” template.

When the template opens, you see Sang, the SketchUp model, standing near the
Origin point, where SketchUp’s axes meet. If you prefer a little more background
color for your model, you could use the “Simple Template — Feet and Inches” (as
shown in Figure 7-1).

Note: If you need a refresher on how to start a document using a particular template, see page 23.

2. Using the Rectangle (R) tool, click the Origin, and begin to pull out a rectangle
on the horizontal (red/green) plane. Then type the dimensions 6'6,4' and press
Enter (Return on a Mac).

The lower-right corner of the rectangle should be at the Origin. When you type
the dimensions and press Enter, the rectangle takes shape. Its dimensions are
6 feet, 6 inches by 4 feet.

Tip: Remember, when you're using the Architectural Design - Feet and Inches template, you never have
to enter the inches symbol. SketchUp assumes you're talking inches unless you say otherwise.

3. Use the Push/Pull (P) tool and begin to pull the rectangle up, and then type 1
and press Enter.

The plywood flooring is now 1 inch thick.
4. Choose File — Save and then name your new document Entry Stairway.skp.

It’s always good to save your document early in your project and to continue
saving each step of the way. If you think you may want to go back to an earlier
stage in the project, save the file under a different name.
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5. With the Select (space) tool, triple-click the plywood flooring. Then choose

right-click - Make Group.

You’ve created the first group for the Entry Stairs project. It makes sense to use
the group option for the floor of the landing, because there’s no other object
like it in the project. (If it’s an element that you’re going to reuse, you should

create a component, as covered later in this exercise.)

6. Open the Outliner (Window — Outliner), right-click the word “Group”,
choose Rename from the shortcut menu, and then type floor.

The plywood flooring is the only object in your model at this point. When you
turn it into a group, it’s the only item named in the Outliner, as shown in

Figure 7-2.

@ Entry Stairway.skp - SkeichUp
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Zoom Extents
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Delete
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Figure 7-2:

The file name appears at
the top of the Outliner
list. New groups are
called “Group” until you
provide a different name.
It's good to get in the
habit of naming groups
as you create them; that
way you won't end up
with a bunch of
unidentifiable objects
each named “Group.”

7. Use the Orbit (O) tool to get a view of the bottom of the plywood flooring.

If necessary, use Zoom Extents (Shift+Z for Windows, 88-[ for Macs) to get a
good close view of the bottom of the flooring. In the next steps, you create a
frame around the bottom of the landing.

8. On one of the long edges of the flooring, from a corner, begin to draw a rectan-
gle, and then type 6'6,1.5 and press Enter.

Your rectangle is 6 feet, 6 inches long and 1.5 inches wide.
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9. With Push/Pull, begin to pull the face of the rectangle down, and then type 5.5
and press Enter.

Now your rectangle looks like a 2 X 6 piece of lumber that’s 6 feet, 6 inches long.

Carpenter’s Glossary: Lumber used for construction typically is available either rough or dressed.
Dressed lumber is planed smooth so its actual dimensions are less than the nominal dimensions. For
example, a 2 x 6-inch piece of dressed lumber is actually 1.5%5.5 inches. In this project, you use the

actual dimensions.

10. With the Select tool, triple-click the new framing piece and then press G.

11.

Triple-clicking selects all the faces and edges of the 2 X 6. When you press G, the
Create Component window appears (Figure 7-3), where you can provide a
name and description for the component. You can also use this window to set
the alignment and “Glue to” behavior of components.

Type frame in the component Name box; type 2x6 framing for landing in the
Description box; and then choose Create.

You don’t need to make any changes in the Alignment section for this simple
component. The main reason for turning this object into a component is that
you need a duplicate for the back portion of this frame.

. Entry
File  Edit

View

Camera

Draw  Tools

Window Help

PP HEOXONG OB aHME/

» o
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Create Component

General

MName: I frame

Description: | 2xg framing for landing

Alignment

[T cut opering
[~ Always face camera
I Shadow

V¥ Replace selection with component

Cancel | Create I

Glue to: iNone vI Set Component Axes |
b

Figure 7-3:

Use the Create Component window to
give your component a name and
description. You can also use this
window to set the alignment and “Glue
to” behavior, although you don’t need
those options for this simple 2 x 6 piece
of framing.
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12. Use Orbit or the other camera tools to change to a view like the one in

13.

Figure 7-4.

It’s always good to plan ahead when you’re building your model. An important
part of preparation is to get the best view of the pieces you’re moving, trans-
forming, or shaping. In this case, you want to align a second piece of framing
on the back end of the flooring. The easiest way is to move the corner of a new
piece of framing to the corner of the flooring, as shown in Figure 7-4.

Choose the Move (M) tool and then press the Ctrl (Option) key.

A + sign appears on the Move tool cursor when you press Ctrl (Option), indi-
cating that the Move tool is in copy mode. Now when you click an object, the
original stays behind and you place a duplicate elsewhere in your model.

14. Click the upper-right corner of the 2 x 6 frame, and then click the lower-right

corner of the floor component.

When you click the 2 X 6 frame, a new copy of the frame component is attached
to the Move cursor. Clicking the corner of the floor component places the new
frame board at that position. The second piece of the frame for the landing
snaps into position.

Figure 7-4:
It's easiest to align objects like this 2 x 6 frame

Comer of floor and the plywood floor by selecting a corner point
of one piece and then moving it to the corner
point of the other.

Corner of
frame selected
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15.

Use the Rectangle tool to begin to draw a rectangle on the inside of the frame,
as shown in Figure 7-5. Type 1.5,5.5 as the dimensions, and then press Enter
(Return on a Mac).

The rectangle is displayed near the end of the 2 x 6 frame. You want to create a
rectangle that’s taller than it is wide. If your rectangle is oriented differently,
reverse the dimensions so they read 5.5, 1.5.

16. Use Push/Pull to pull the rectangle to the edge of the opposite frame board.

You have a new, shorter piece of framing that connects with the ends of the
other pieces. For a perfect fit, click the inside edge of the lumber board.
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Figure 7-5:

their independent nature.

e BLPG
D9 W E.

You can draw a rectangle on the frame
component without worrying about “sticky”
behavior. Groups and components keep

17. Use Orbit or the other camera tools to view the floor from the opposite side.

Maneuver until you have a view where you see the bottom of the plywood
flooring and all three pieces of frame.

18. With the Select tool, triple-click the short piece of frame and then press G.

The short piece was the last one you created. When you press G, the Create
Component box opens.

19. Type frame short in the Name box, and then type 2x6 framing for landing sides
in the Description box. Then choose Create.

You’ve created the model’s second component. You have to give each compo-
nent a unique name. The description is less important, but it can be helpful
when your project becomes big and complicated.

20.Choose the Move (M) tool and then press Ctrl (Option).
This key toggles the Move tool’s copy mode. A + sign appears on the Move cursor.

21. Click the upper-left corner of the short frame component, and then click the
upper-right corner of the frame board on the left, as shown in Figure 7-6.

The move operation places a duplicate piece of framing at the end of the flooring.
When you’re finished, the frame around the bottom of the floor is complete,
and it looks like Figure 7-6.

Creating a Group in Outliner

With the first part of your project finished, SketchUp’s Outliner (Window — Out-
liner) shows a list of four components and one group (Figure 7-7). They’re all
listed under the file name, which is fine for the moment, but it might be helpful to
group all these elements under the name “Landing”. That will protect the group
from inadvertent changes as you work with other parts of the model. For example,
when the group is not in edit mode, it prevents you from accidentally dragging one
of the framing pieces away from the floor.
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Figure 7-7:
In Outliner, the icon indicating components is four small
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You can create the Landing group from within the Outliner. Select the four frame
components and the floor group. Then right-click the selected names, and choose
Make Group from the shortcut menu. In Outliner all the selected items move to
the right a notch and “Group” appears above them. You can tell by the dotted line
that the frame and floor items are contained in the group (Figure 7-8). Right-click
the word “Group”, and choose Rename from the shortcut menu. Then change the
name of Group to Landing.

Locking a Group

If you'd like to give your group some added protection against inadvertent
changes, you can lock the group. Once you lock a group, you must unlock it before
you can make changes. To lock the group in Outliner, right-click the name, Land-
ing, and then choose Lock from the shortcut menu. A small padlock appears on
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Figure 7-8:

thin dotted lines.

Outliner

Filter: |

| @ Entry Stairway
=

You can expand and collapse groups by clicking the +/- box

===t =1 next to the name. Items inside a group are indented below
D 5 ‘ | Q | Q A 4 ﬁ i| the group name and are connected to the group name by

the icon next to the word “Landing”, and a similar padlock appears next to the
names of all items that belong to the group (Figure 7-9). When you select a group
that’s locked, a red highlight appears, rather than the traditional blue highlight of a
group or component.

To unlock a locked group, right-click its name and then choose Unlock from the
shortcut menu. OK, so it’s not exactly Fort Knox, but it does add a little more
security by saving you from yourself. Unlock the Landing group before you pro-
ceed with the rest of the exercise.

Note: You can individually lock any item in the Outliner list. So, for example, you could lock the floor
group in the Landing group, but leave the frame components unlocked.

Hiding and Unhiding in Outliner

In this next exercise, you create posts to support the landing, and you see how easy
it is to hide and unhide groups and components in the Outliner. When items are
well-organized in logical groups in the Outliner, it’s much easier to use features
such as Hide and Unhide.
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Tip: Right-clicking an entity's name in the Outliner brings up the same shortcut menu as right-clicking the
entity in the drawing window. Use whichever method is easiest to reach the Hide/Unhide and Lock/Unlock
options.

1. Use the Orbit (O) tool and Pan (H) tool to view the landing from underneath.

The next task is to create the posts that hold up the landing. The posts extend
from the landing down to the ground, and they also extend upward from the
landing to hold the small roof.

Tip: For this next step, to make sure you're not working inside the Landing group, click Entry Stairway in
the Outliner.

2. Using the Rectangle tool, begin to draw a rectangle on the floor group in the
corner where two pieces of frame meet. Type 3.5,3.5 and then press Enter.

The dimensions 3.5x 3.5 inches are the actual dimensions for most smooth-
planed 4 x 4s that you find at the lumber yard.

3. Pull the square out from the floor, type 7'6, and then press Enter.
The post extends the right distance to reach the ground.

You also want to pull the top of the post so that it extends above the landing;
however, you can’t select the top of the post because the landing is in the way. So
you must take the extra step of hiding the landing before you Push/Pull the post.

4. In Outliner, right-click the Landing group, and choose Hide from the shortcut
menu.

The landing disappears and all you see is your 4 X 4 post.
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5. Orbit around so you see the top of the post.

Get a good view of the top, so you can operate on the top face with the Push/
Pull tool.

6. With Push/Pull (P), click the top face and begin to pull it up. Then type 6'10.
Your post grows to a new height.

7. In the Outliner, right-click the Landing group, and choose Unhide from the
shortcut menu.

The parts of the Landing group reappear, and your post is positioned so that it
extends above and below the landing (Figure 7-10). Perfecto!

Figure 7-10:
File Edit View Camera Draw Tools Window Help This post extends above and below the
Ded v X ©™ & @@ ma™A ™||§ o landing’s floor. You can position the post
- 5 = : perfectly by drawing it on the bottom of
] the floor and pulling the bottom face out
& to the proper length. Use Outliner to hide
B the landing, and then you can pull the top
® of the post to the right length.
v
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8. With the Select tool, triple-click the post and then press G. When the Create
Component window appears, type post front in the Name box and 4x4 post 14
feet, 2 inches in the Description box and then press Create.

Your new component is listed in Outliner. You made the post a component instead
of a group because you need a 4x4 post of exactly the same height for the other side
of the landing. Sure, you could duplicate a group or create a brand-new post for the
job, but using components reduces the size of your SketchUp document and uses
less computer horsepower. Smaller and faster—that’s what you want.
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9. Use the Move (M) tool in copy mode to drag a duplicate post to the other side
of the landing.

Press Ctrl (Option) to toggle copy mode. It’s best to view the landing from
underneath to position the post so it’s in the corner of the frame, as shown in

Figure 7-11.
Figure 7-11:
File Edit View Camera Draw Tools Window Help .
CELPEOXPN GO PHANNT¥ TR Moving the second post
into position is a little

% P tr_icky. First get a good
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xd (Option) for copy mode.
LAY Click the first post where
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ﬁ : and then click the inside

corner of the frame to
position the new post.
Click here to select Click here to move  yse the arrow keys to
lock the movement to a
particular axis: right
arrow = red (shown
here), left arrow = green,
and up arrow = blue.

Using the Make Unique Command in Outliner

The posts in the back are 1 foot, 2 inches taller than the ones in the front. They’re
designed to hold the small roof at an angle so rainwater runs off. The easiest way to
create the back posts is to make another instance of the front post. Then you can
make that instance unique.

1. Repeat the last step in the previous exercise to create yet another post, and
move it to one of the back corners of the landing.

The Move tool leaves the original post in place and puts a duplicate on the
back of the landing. Each copy of a component is an instance (page 169) of
that component.

2. In Outliner, right-click the duplicated component and choose Make Unique
(Figure 7-12).

The Make Unique command turns the selected component into a separate new
component. This new component, <post front#1>, is no longer an instance of
the original post component.

Note: Sometimes when you're working in the drawing window, it's quicker to right-click a component
and choose Make Unique from the shortcut menu.
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3. Right-click <post front#1>, and then choose Rename from the shortcut menu.
Then type post back and press Enter.

It helps to give your new component a descriptive name.

4. Use the Select (space bar) tool to double-click to open the post in Edit Compo-

nent mode.

The post back component opens in edit mode, and you can change the dimensions

of the post.
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Figure 7-12:

The back posts are very
similar to the front posts,
but they need to be
longer. An easy way to
achieve that is to
duplicate one of the front
posts and then use
Outliner’s Make Unique
command. Then you can
change the length
without affecting the
other components.
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5. Using Push/Pull (P), start to pull the top face of the post up, type 1'2 and then
press Enter.

Because you made a unique component, the front posts won’t be affected.
6. Click outside of the component (or choose Edit + Close Component/Group).

Clicking away from the component closes the component so it’s no longer
being edited.

7. Use the Move (M) tool in copy mode to position a new copy of the back post in
the last corner.

Now you have two instances of <post back> in your model (Figure 7-13).
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Reorganizing Groups with Outliner

There’s no reason the four post components shouldn’t be part of the Landing
group. Moving items in and out of groups is a simple drag operation. In Outliner,
Ctrl-click (88-click on a Mac) each of the four posts to select them, and then drag
them on top of the Landing group name. The four posts are now listed under the
Landing group as shown in Figure 7-14.

The next step in the construction of the landing is to create two 4 x4 beams that
reach across the top of each set of posts. If you’ve been following the steps up to
now, this one is a cinch. Click the Right view button and then draw a vertical 3.5 X
3.5-inch square on the top of one of the posts, and then Push/Pull to create a
beam. Click the edge of the opposite post for alignment, as shown in Figure 7-15.
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Here the four posts were added to the Landing group. Reorganizing your
groups in Outliner is a drag-and-drop affair.
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You need an identical beam to span the back posts, so it makes sense to create a
“beam” component. Triple-click to select the entire beam and then press G. Name
your component beam (unless you want to get creative), and give it a description
like 4x4 roof beam. Then use the Move (M) tool in copy mode to create a copy, and
place it over the back posts. Then, to keep things organized, look in Outliner and
drag your beams into the Landing group.
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Building a Small Angled Roof

The roof for this landing is pretty simple. It consists of four 2x4s that serve as
rafters and a single piece of plywood for the roof. The only thing that’s slightly
tricky about it is the angle, but SketchUp has some tools to help with that.

1. Click the Back view button.
The view changes so the taller posts are closest to you.

2. Using the Rectangle (R) tool, draw a vertical rectangle beginning at the corner
of the top beam, type 1.5,3.5 and press Enter (Return on a Mac).

Your 2 X 4 rafter has actual dimensions of 1.5 % 3.5 inches.

3. With Push/Pull (P), push the rafter so it extends way beyond the lower beam
(as shown in Figure 7-16).

You don’t have to be precise about the length, because you will trim the end
later. The rafter extends horizontally into space. In the next steps you rotate it

into place.
Figure 7-16:
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. Triple-click the rafter and then press G. Name the component rafter and type
2x4 rafter in the Description box. Then click Create.

. With the Rotate (Q) tool, click the point where the rafter meets the inside edge
of the top beam.

You want the rafter to rotate around this point.

. Drag the Rotate tool to the left along the bottom end of the rafter and then
click. Then move the cursor toward the lower beam. Click when the rafter rests
on the lower beam.

As you move the cursor, the rafter follows, rotating around the first point you
clicked. When you’re done, the top of the landing looks like Figure 7-17.

. Double-click to open the rafter component in edit mode.

The rafter component opens for editing. You may want to zoom in a bit to get a
good view of the end of the rafter as you trim it in the next step.

. With the Line tool, draw a vertical (parallel to the blue axis) trim line about an
inch or two from the beam.

You can draw a line flush with the end of the beam or one that lets the rafter
extend slightly beyond the beam as in Figure 7-17.
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Figure 7-17:
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9. Use Push/Pull to lop off the unneeded portion of the rafter, and then click
outside of the component to leave edit mode.

Push on the face of the unneeded portion, and then click the back side of the rafter.

Creating an Array of Rafters

You first met SketchUp arrays on page 168, where you used them to build a fence.
You can use an array here to duplicate and position the rafters. It all starts with the
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Move tool in copy mode. After you move and place a second rafter, you use the
/ key to create an array of rafters in between the first two.

1. Choose the Move tool and press Ctrl (Option).
A + sign appears on the Move tool cursor to indicate it’s in copy mode.
2. Click the rafter and move a copy to the opposite end of the beam.

You have rafters at both ends of the roof, and all you need to do is add some in
between. For tips on how to accurately move and position the rafter, you may
want to refer to the explanation for moving beams in Figure 7-11.

3. Type 3/ and press Enter (Return).

SketchUp creates two new rafters and spaces them evenly in between the others,
as shown in Figure 7-18.
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Putting a lid on it

The last step for this little roof is to place a piece of plywood on top. The easiest way
to create a 1-inch piece of plywood for the roof that’s angled just right is to use the
Line (L) tool to draw a rectangle that reaches from rafter corner to corner. Then
select the three edges that aren’t next to the house, and use the Offset (F) tool to cre-
ate a 4-inch overhang on the two sides and the front. You don’t want to offset the
back side, because it’s up against the house. After using Offset, you may need to do a
little cleanup work with the Line tool to connect the edges on the back corners.

Finally, use Push/Pull (P) to pull the face up an inch. Your plywood face may be
divided into a couple of faces where the rafters or the Offset tool create unwanted
edges. If that’s the case, just pull up the faces to the same 1-inch level and then use
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the Eraser (E) to delete the extra edges. Check all the sides and the bottom when
you’re removing unneeded edges. If on inspection, you have some missing faces,
use the Line (L) tool to retrace the edges. After an operation like creating this ply-
wood roof, you may need to do some cleanup using right-click — Reverse Faces or
the Eraser (E). Your completed roof looks like Figure 7-19.

After youw've finished creating the piece of plywood that serves as the roofing, tri-
ple-click it and choose Edit + Make Group. Then rename the group roofing. By
turning the plywood roofing into a group, you make it appear in the Outliner,
where you can organize it along with the other parts of the landing.

Organizing with
Outliner
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@ Entry Stairway 3.5kp - SketchUp I-'igure 7-19:
e — You create the plywood
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drawing a rectangle on
top of the rafters. Use the
Offset tool to create a
small overhang on the
sides and front.

Drawing Guides with the Tape Measure

One side of the landing leads to the front door of the house, and another side of
the landing leads to the stairs (Figure 7-1). The remaining two sides have 2 X 4 rail-
ings. The top of the high railing is 32 inches from the floor of the landing. The top
of the lower railing is 16 inches from the floor. Before you make the railings, you
use the Tape Measure (T) tool to place guides to mark their position. You may
have used guides in two-dimensional drawing programs such as Adobe Photoshop
or Adobe Illustrator. The guides you draw with the Tape Measure are similar to
those, but because you’re drawing a guide in 3-D space, you need to attach it to
something. So in SketchUp, you click an edge in your model and then move the
Tape Measure away from that edge. As you move, the tape measure displays the
distance between the edge and your cursor. To set a guide, click again. A dashed
guideline appears that runs parallel to the edge you first clicked.
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Here are the steps for creating guides for the landing’s railing:

1. In your Entry Stairway.skp document, press T or select the Tape Measure tool
from the toolbar.

In the modeling window the Tape Measure tool looks remarkably like a tape
measure with a plus sign next to it. Click anywhere and drag the cursor, and the
distance appears in the Measurements toolbar and in the tooltip attached to the
cursor. The little diamond-shaped selection point near the end of the Tape
Measure snaps to edges, points, and intersections. When it snaps to an edge,
you see a square. When it snaps to a point, you see a circle. When it snaps to an
intersection without an edge, you see an X, as shown in Figure 7-20. SketchUp
can’t create a guide from an intersection, so first you need to create an edge
where the post passes through the floor of the landing.

Figure 7-20:

Here the cursor on the Tape Measure has snapped to an
intersection where there’s no edge. The X is a reminder that
the Tape Measure can't create a guide from this selection
point. First you must draw an edge along this intersection.
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2. In Outliner right-click the “floor” group, and then choose Intersect — Intersect
with Model from the shortcut menu.

Edges appear where the posts pass through the landing’s floor.

Tip: Selecting or right-clicking a group or component in Outliner is the same as selecting or right-clicking
it in the modeling window.

3. With the Tape Measure, select the edge and then move the cursor up the post.
Type 16 and press Enter (Return).

A guideline appears 16 inches from the floor. The Tape Measure is similar to
the drawing tools. Type a measurement, and it appears in the Measurements
toolbar. This gives you a quick way to accurately create guidelines. You can
change the measurement by simply typing a new number, as long as you
haven’t selected another tool or command.
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Tip: Sometimes you just want to measure a distance and don't need to create a guide. Use the Ctrl
(Option) key to toggle between Tape Measure’s two modes. The cursor shows a + sign when it's in guide-
creating mode. When no + shows, Tape Measure is in measure-only mode. In either case, the distance
appears in the Measurements toolbar.

4. Click again on the edge where the post meets the floor. Move the cursor up the
post, type 32, and then press Enter (Return).

A second guide appears 32 inches above the landing’s floor.

5. Zoom in a bit and then using the Rectangle (R) tool, start drawing a rectangle
from the point where the 16-inch guide meets the corner of the post. Type 1.
5,3.5, and then press Enter (Return).

A rectangle appears on the post, as shown in Figure 7-21. The top of the rectan-
gle is 16 inches from the landing’s floor. At 1.5 % 3.5 inches, the rectangle is the
actual dimensions of a smooth-planed 2 x 4.

Figure 7-21:
The Rectangle cursor snaps to the guideline the same way it
snaps to other edges and points in your model.
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6. Use Push/Pull (P) to pull the 2 x4 so it extends to the post on the other side of
the landing.

Click the edge of the right post to align the end of the 2 x4 rail.
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10.

. Triple-click the rail and then press G. Type front rail in the Name box, and

type 2x4 front rail for landing in the Description box.

You can use an instance of this component to create the top rail, which has the
same dimensions.

. Use the Move (M) tool in copy mode to create a top rail aligned to the guide 32

inches from the landing’s floor.

When you’re done, two rails are at the front of the landing, as shown in
Figure 7-22. Use the Ctrl (Option) key to put Move into copy mode. Press the
up arrow key to lock the move to the blue (vertical) axis.

. Use the techniques in the steps above to create an upper and lower rail for the

right side of the landing.
This completes the construction of the landing. Next up, you build some stairs.
Choose File — Save or File — Save as to save your document.

Sometimes it’s helpful to save your SketchUp project at different stages of
progress. So occasionally you may want to use the Save As command and then
save your work using sequential numbers such as Entry Stairway 1.skp, Entry
Stairway 2.skp, Entry Stairway 3.skp, and so on.
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—— 1 = | i position of the railings.
LI I The top guide is 32
&’ k?} inches above the

landing’s floor. The
bottom guide is 16 inches
above the landing’s floor.
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Erasing and Hiding Guides

It can be distracting to have lots of leftover guidelines in your model. If you know
you won’t need a particular guide again, it makes sense to delete it. To delete a
guide, press E to switch to the Eraser tool, and then click the line you want to erase.
If you want to erase more than one guide, you can click and drag the Eraser over
the lines.

Hiding guides

What if you don’t want to erase the guidelines permanently; you just want to hide
them for a while? To hide guidelines, choose View — Guides. The Guides option
on the View menu displays a checkmark when guides are visible. Click to remove
the checkmark, and all guides are temporarily hidden.

Creating a Nested Group in Outliner

Now that the landing is finished, it’s a good time to reorganize the entities in the
outline. For example, the beams, rafters, and roof form a discrete element in the
model. At times you may want to hide the roof so you can see other elements. You
can create a Roof group that’s nested inside the Landing group.

1. In Outliner select the two beams, and then choose Edit - Make Group.
A new group (cleverly called Group) appears nested inside the Landing group.

2. Right-click Group and then choose Rename from the pop-up menu. Type Roof
as a new name.

The new Roof group contains two beams. It’s time to put the rest of the roof
inside the group.

3. Drag the four rafter components and the roofing group into the Roof group.

When you’re finished with reorganization, your Outliner looks like the bottom
image in Figure 7-23.

You can create and rearrange your groups and nested groups on the fly. Use the
Outliner to organize your model in any way that might be helpful while you're
working. For example, you may want to group the landing’s floor and floor framing
into another nested group in the Landing group.

Building Stairs: The Divide and
Conquer Method

Talk to any carpenter and she’ll tell you, you won’t enjoy designing and building
stairs unless you like geometry and division. To build stairs in the real world, you
need to:

» Measure the horizontal distance the stairs travel.

» Measure the vertical distance the stairs travel.
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; Figure 7-23:
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..... . Bottom: By nesting some
groups inside others, you
create a nested outline.
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to the outline, making it
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* Determine the angle and the angled distance the stairs travel.

+ Determine the number of steps the stairs require.

+ Calculate the vertical distance between the steps, known as the rise.

+ Calculate the horizontal distance between the steps, known as the run.

If that doesn’t sound like fun to you, perhaps you aren’t among that group of
humans who enjoy geometry and division. In that case, you’ll love how SketchUp
does the work of stair building for you. The tool that does the hard work is the
Divide command. Once you know the horizontal and vertical distances the stairs
span, SketchUp does all the other calculations automatically. Keep in mind that
when you build stairs, you need to follow the standards for your community; see
the box on the next page.

In this example, the stairs reach from the middle of the concrete step to the mid-
dle of the landing frame. Building from the ground up, it makes sense to create
and position the concrete step before building the stairs. So mix up some concrete
and follow these steps:

1. In the Entry Stairway.skp document, change to Top view (Camera — Standard
Views — Top), and then with the Rectangle (R) tool begin to draw a rectangle.
Type 2',4" and then press Enter (Return).

SketchUp draws a 2 x 4-foot rectangle on the ground level.
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CONSTRUCTION TIP

Stairway to Success

The trickiest part of designing and building stairs is design-
ing the stringer. This is the point where the rise and fall for
each step must be calculated along with determining the
total number of stairs. Designing and building stairs is a
safety issue, too, so standards and codes apply. In the U.S.,
the Occupational Safety and Health Administration (OSHA)
defines the minimum standards for stairs in the workplace.
When you're designing and building stairs, it's important to
check your community building code because different
communities use different standards, and they're usually

Carpenters use some general guidelines. The treads for
residential outdoor stairs such as these are often about 9
to 12 inches in width. This dimension provides solid foot-
ing without requiring a long stride to reach the next step.
Sometimes a portion of the tread slightly overlaps the
step below, making each tread slightly longer then the
run. Rise is usually between 5 and 8 inches. OSHA's stan-
dard for the angle formed by the stairway to the horizon-
tal surface is 30 to 50 degrees; however 30 to 40 degrees
is a more comfortable angle for residential exterior stairs,

stricter than OSHA’s minimum standards. such as the ones in this chapter.

2. Using Push/Pull (P), begin to pull the step up. Type 6 and then press Enter.

The concrete step is 6 inches tall. Because you drew the first rectangle in Top
view and then pulled the step up, the bottom of the step is properly aligned to
the ground level in the model. The ground level is the plane formed by the red
and green axis guides.

3. Triple-click the concrete step and choose Edit + Make Group. Then in Out-
liner right-click the new group and choose Rename. Type concrete step and
press Enter.

The faces and edges are all grouped together and named “concrete step.”

4. Change to Front view by clicking a button or by choosing Camera — Standard
Views — Front.

At this point you may notice a problem with the landing. The posts and the
landing frame extend beyond the ground level. This little problem occurred
when you created the posts by pulling them down from the landing. In the next
step, yowll level things up.

5. In the Outliner, click to select the Landing group.
All the parts of the landing are selected.

6. With the Move (M) tool, click the bottom edge of one of the Posts and press
the up arrow.

The entire landing moves with the Move tool cursor, as shown in Figure 7-24.
Pressing the up arrow locks the movement to the blue axis.

7. Click the bottom of the concrete step.

The bottom of the step and the landing are now both aligned to the ground level.
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The bottom of both the

'[ concrete step and the

L landing structure should
—I be at ground level. Click
the bottom of one of the

landing’s posts to

position the landing at
the ground level in

your model.

‘ H H H ‘ Figure 7-24:
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Concrete Step Constrained to  Post bottom
bottom edge blue axis edge

Next you move the step the proper distance from the Landing. Hope you’re
feeling strong. That concrete is heavy.

8. Deselect the Landing group. Then using the Move tool, click the lower-right cor-
ner of the concrete step, and then click the Origin point, where all the axes meet.

The step moves to the Origin point.

9. Click the lower-left corner again; then press the right arrow key. Begin to move
the step to the left, and then type 8'2. Press Enter.

The concrete step moves into position, ready to support the stairs. In this case,
the distance between the concrete step and the landing is dictated by the design
of the house (Figure 7-1). The stairs need to reach the ground a reasonable dis-
tance before the garage door.

Using Divide to Build Stair Stringers

Using the Tape Measure (T) tool described on page 281, measure the right angle
formed between the midpoint of the concrete step and the midpoint of the land-
ing’s frame. You need to know both the vertical and horizontal distances spanned
by the stairs. So click the top edge of the concrete step, and then press the up arrow
to lock the cursor’s movement to the blue axis. Then move the cursor over to the
midpoint of the landing’s frame. As you can see in Figure 7-25, a tooltip appears
displaying the distance. For the model in this section, that distance is 6' 9 1/4". (If
your measurements vary by an inch or two, don’t worry about it. Follow these
steps and SketchUp makes the stairs to fit.) You might as well click to place a guide
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marking the midpoint; it may come in handy later. To measure the horizontal dis-
tance, click the edge of the landing’s frame, and press the right arrow to lock the
cursor’s movement to the red axis. Then click the midpoint of the concrete stone.
Tape Measure reports the horizontal distance is 9' 2"

Figure 7-25:
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Armed with these two measurements, the vertical and horizontal distance, you can
create your stairs. SketchUp does the rest of the calculations courtesy of the Divide
command. It’s easier to build the steps first and then place them in the model, so
begin your drawing in front of the concrete step and the landing.

1. Using the Rectangle tool, begin to draw a rectangle. Type 9'2,4', and then press
Enter (Return).

Your measurements provided the horizontal distance the stairs must travel:
9 feet, 2 inches. You want the stairs to be as wide as the landing: 4 feet.

2. With the Select (space bar) tool, right-click the front edge and choose Divide
from the shortcut menu. Then move the cursor left or right to adjust the divi-
sion. Click when the tooltip says “11 segments”.

SketchUp displays red squares to mark the division of the edge. As you move
the cursor to the right, SketchUp displays fewer segments; move it to the left,
and the tooltip shows more segments. Below the number of segments, you see
the Length and a measurement in inches. The number showing will be the run
for your stairs and roughly the size of the stair tread. As explained in the box on
page 261, you want your run to be between 9 and 11 inches.
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3. Choose the Line (L) tool, and then move it along the divided edge. When you see
a tooltip that says “Endpoint”, draw a perpendicular line to the opposite edge.

Your line creates a new face in the rectangle that looks suspiciously like a stair
tread.

4. Continue to draw lines at the endpoints to divide the large rectangle into 11
faces, as shown in Figure 7-26.

If you have trouble drawing a line on axis, press the left arrow to lock the cur-
sor’s movement to the green axis.

When you’re finished, you’re done with the horizontal work. The next steps go
vertical.

Figure 7-26:
Remember, only draw
lines at the endpoints.
Don't be fooled by the
midpoints on the edge.
When you're finished,
you've divided the
rectangle into 11 stair
treads.

5. With the Line (L) tool, start to draw an edge from the front right corner of the
rectangle along the blue axis. Type the height for the stairs.

Press and release the up arrow to lock the line to the blue axis. The height for
the model in the figures is 6'9.25. Your mileage may vary.

6. With the Select tool, right-click the new vertical edge, and then choose Divide
from the pop-up menu. Type 11 and press Enter.

This one’s easy: you already know that you have 11 steps and need to measure
11 vertical positions. The Divide command does the work of figuring out just
how much rise is required. The line divided into 11 segments serves as your
measuring stick.

7. With Push/Pull (P), click the face closest to the divided vertical edge, and then
pull the face up to the top of the line.

Your top stair step snaps into place.
8. Continue to pull the rest of the steps into position, as shown Figure 7-27.

At this point, your rectangle is Push/Pulled into a shape that looks remarkably
like a set of stairs.
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Figure 7-27:

For some models these
quick-and-dirty stairs might
be enough. In some cases
you may prefer simplicity
over realism. Stairs like
these provide some design
information without using
a lot of computer
resources.

9. Clean up your stairs by erasing the extra edges in the model, as shown in
Figure 7-28. If necessary reverse the faces (right-click — Reverse Face).

Make sure to erase the extra edges on the back of the stairs that were created
during the Push/Pull operation.

At this stage the stairs are the right dimensions to drop in place—4 feet wide. If you
want, go ahead and use the Move tool to put them temporarily in position. When
you're finished checking them out, bring the stairs back out in front of the landing.
For some models where you want to limit the detail, quick-and-dirty stairs like these
may be fine. For this model, you’ll create a few more stair details. If you take another
look at the stairs in Figure 7-1, you see that they’re made from two stringers and 11
treads for the steps. The stringers are made from 2-inch lumber. In the next steps,
youw’ll trim your stair stringer down to size and turn it into a component.

1. Using the Move (M) tool, click the face of the stairs, and then begin to push
back (Figure 7-29). Press the right arrow key to lock the movement to the
green axis. Type 3'10 and then press Enter (Return on a Mac).

The stairs were 4 feet wide. Trimming them down by 3 feet 10 inches creates a
stair stringer that’s 2 inches wide. If you have any leftover edges or faces that
aren’t part of the string, clean them up with the Eraser (E).
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e Figure 7-28:
_________ St You can drag to delete the extra
e LS | : b edges in the stairs. If you
oo comen = accidentally erase the wrong edge,
S one of the faces may disappear. In
that case, just press Ctrl+Z (%-2),
and then try again.

Note: Lumber used for construction is usually available either rough or dressed. Dressed lumber is
planed so its actual dimensions are less than the nominal dimensions. So far in this chapter, most of the
lumber was planed. For the stringers, you're specifying rough lumber with actual dimensions that are
close to the nominal 2 inches. The stringers are hidden from view and touch, so rough lumber doesn't
present an aesthetic problem. The stairs can benefit from the extra strength of thicker lumber, too.

2. With the Line (L) tool, hover over the top stringer’s first inside corner as
shown in Figure 7-30. Move on the red axis to the edge and click the edge.

An inference line appears as you move the cursor back to the edge.

3. Move to the bottom edge of the stringer, and find an inference from the bottom
inside corner, as shown in Figure 7-30. Click the bottom edge of the stringer.

A diagonal line marks the angle for the bottom edge of your stringer. Get out
the power saw.
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Figure 7-29:
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4. With Push/Pull (P), click the triangular front face of the stringer, and then
click the back edge.

The excess material that was attached to the stringer disappears. It now looks
more like a real piece of lumber sawn into a stringer. And you don’t even end
up with any sawdust on the ground. If you have any leftover edges or faces that
aren’t part of the string, clean them up with the Eraser (E).

5. Triple-click the stringer and press G. In the Create Component window, for
the name, type stringer and for the description, type 2-inch stair stringer. Then
choose Create.

You’ve created a new stringer component. For these stairs you need two string-
ers. Wider stairs often use more stringers to provide support in the middle of
the tread.

6. With the Move (M) tool, click the bottom-back corner of the stringer. Then
click the midpoint on the back of the concrete step.

The stringer is installed. The bottom edge is aligned with the midpoint of the
concrete step. The top edge is aligned with the midpoint of the landing’s frame.
The back edge of the stringer is flush with the back edge of the landing.

7. Still using the Move tool, press Ctrl (Option) to switch to copy mode. Click the
bottom-front corner of the stringer, and then click the midpoint on the front
of the concrete step.

A new stringer is positioned on the other side of the concrete step.

Making and Placing Stair Treads

Your landing and stair stringers are in place, just waiting for the last element—the
stair treads. Measure your stringer to determine the run, the distance each step
covers horizontally. For the model in the figures, the distance is 10 inches. The
treads are going to be an inch wider, and their exposed edge will be rounded over.
Because you need 11 identical treads, it makes sense to create a single component.

1. With the Rectangle (R) tool, begin to draw a rectangle on the ground next to
the stairs. Type 11,4' and then press Enter (Return on a Mac).

The treads are 11 inches wide and 4 feet long.

2. Using Push/Pull (P), begin to pull the face of the tread up. Type 1.5 and then
press Enter.

The tread is 1.5 inches thick, the actual dimension of 2-inch lumber that’s been
planed smooth.
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the tread, like the one shown in Figure 7-31.
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midpoint.
Figure 7-31:
File Edit View Camera Draw Tools Window Help The stair treads have a round edge that you can create using the
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4. With the Arc tool, click the tread’s edge about a half inch from the end.

If you want to be precise, use the Tape Measure (T) tool to add a guide at the half-
inch point, as shown in Figure 7-31. Otherwise you can eyeball the distance.

5. Click the tread’s opposite edge, and then click the midpoint at the end.
A curved edge forms an arc on the end of the tread.
6. With Push/Pull, click the corner face, and then click the back edge of the tread.

Remove both the top and bottom corners to create a round nose on the front of
the tread.

Tip: You can use the Eraser (E) with the Soften/Smooth modifier key (Ctrl for Windows; Option for Mac)
to soften the edge in the curve.

7. Triple-click the tread and then press G. In the Create Component window,
name the component tread, and for the description, type 2-inch stair tread.
Then click Create.

8. Using the Move (M) tool, click the bottom-right corner of the stair tread, and
then click the corner formed by the stringer, as shown in Figure 7-32.

When you move the corner of the tread to the corner of the stringer, the treads
snap into place.
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Figure 7-32:
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9. Use the Move (M) tool in copy mode. Press and release Ctrl on a PC (Option
on a Mac). Copy and place the rest of the stair treads.

As you place the stair treads, you may find that you inadvertently select the
stringer. You can minimize this by right-clicking the stringer Outliner and then
choosing Lock from the pop-up list. A padlock appears next to the stringer, and
the outline in the modeling window turns to red (instead of blue). With the
stringer component locked, you can’t select it with the Move tool.

Tip: You can use an array to place the stair treads quickly. Move the second tread into place and then
type 10x.

Building the stair’s railing

The railing for the stairs matches the railing at the top of the landing. There are
two 4x 4 posts that support the railing. One post is on the sixth or middle step,
and the other is on the bottom step. The top rail is a 2 X 6 (actual dimensions 1.5 X
5.5 inches). The top rail rests on top of the posts. The bottom rail is a 2 x4 (actual
dimensions 1.5 % 3.5 inches). The bottom rail meets the posts at an angle, about 16
inches above the tread.
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The techniques for building the railing are very similar to those used building the
landing’s railing, so only an abbreviated version appears here. If you need extra
help, review the more complete steps described on page 255.

+ Create posts by drawing a 3.5 square on the treads, and use Push/Pull (P) to
make them about 36 inches tall. (You’ll trim them later.)

+ Use the Rectangle (R) tool or Line tool to draw the 1.5 3.5 lower rail on the post
at the landing. The top of the rail should be 16 inches from the floor of the landing.

+ Use Push/Pull (P) to pull the bottom rail out horizontally. Make it too long.
(Later you rotate it into position and trim it.) Turn it into a group named stair
rail bottom.

The railings should be oriented to the same angle as the bottom edge of the
stairs. Use the Protractor to measure that angle. See page 283 for details on
measuring angles with the Protractor.

Use Rotate (Q) to tilt the bottom rail into place. Type the angle you measured in
the preceding step. The rail passes through the posts with its top face 16 inches
from the tread. Create a guide on the bottom post if you want to be precise.

Double-click the bottom rail to open the group in edit mode for some cleanup
operations. Right-click and use the Intersect — Intersect with Model command
to break the railing into smaller segments where it meets the posts. Use Push/
Pull to trim the excess at the end of the rail. Use the Eraser (E) to remove
unwanted edges on the posts. If you lose faces in either the rail or the posts,
trace over the edges with the Line (L) tool to bring the faces back.

At 1.5x5.5 inches, the top rail is wider than the posts. Draw the rectangle on
the face of the post so that its top edge is 32 inches above the landing floor. Use
the rectangle’s midpoint to center it on the post.

Follow the same steps described above to tilt the top rail into place. Use Inter-
sect — Intersect with Model, the Eraser, and the Line tool to clean up the extra
edges and faces.

+ As a final touch, you may want to bevel or trim the ends of the top rail to give it
a more finished look.

Note: If you want to see a model for comparison, you can find entry_stairs_finished.skp at http;/
missingmanuals.com/cds.

Using Outliner’s Filter

You’ve added a bunch of new components and groups to your model, and the
names are all showing in the Outliner. Your landing parts are carefully organized
in a group named Landing. It makes sense to do the same with the stairs.
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Building Stairs: The
Divide and Conquer

Method

1. Open the Outliner window (Window — Outliner), and then click the Details
button and choose Expand AlL

All the groups and components in your model appear in the Outliner list. If
any groups or components were collapsed, they expand completely. Use the
menu under the Details to expand and collapse the Outliner list and to sort
the list by name.

2. In the Filter box at the top of Outliner, type tread.
All the items except for the 11 instances of tread disappear from the Outliner.

3. Select all the treads and then right-click the selection. From the shortcut menu,
choose Make Group.

You see a blue highlight on the selected tread components. You can right-click
any part of the blue selection highlight. The menu displays the same options
you see if you right-click the components in the modeling window.

The treads are contained in a new group called Group.
4. Right-click Group and choose Rename. Type Stairs as the new name.

The group Stairs and its contents, the treads, are the only items in the Outliner,
shown in Figure 7-33. It’s still being filtered by the word “tread”.

. [ W Figure 7-33:
S i Here the word “tread” is entered in the Filter box. The Outliner displays
all the items with “tread” in the name. The treads are contained in the
Filter: ! tread E’ Stairs group.
@ Entry Stairway 4 -
Bom
- 33 <itread>
- 33 <itread>
- mn <tread>
. mn <tread> -

- g1 <tread:>
- g1 <treads
- g1 <treads
I - g1 <treads
i - g1 <treads
- g1 <treads |
- gg <tread>

5. In the Filter at the top, type stringer.

The Outliner shows the two stringers. If one of the stringers is still locked from
the previous exercise, unlock it now.

6. Select the two stringer instances, and then select and delete the word “string”
in the Filter.

When you delete the word in the Filter box, the Outliner displays all the elements
in the outline. The two stringers remain selected.
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7. Drag the stringers and the concrete step into the Stairs group.
All the groups and components are now in one of two groups: Landing or Stairs.

That wraps up the construction of the Entry Stairway and the exploration of the
Outliner. The Outliner serves several functions in SketchUp. It gives you a way to
organize parts of your model in a logical way. The Outliner is great for hiding and
unhiding parts of your model. With complicated models, it’s often easier to select a
group or component in the Outliner than it is to select it in the modeling window.
The same is true when you want to right-click an entity to use a command from its
shortcut menu.

Working with Layers

SketchUp layers are another way you can organize your model. You may have used
layers before in a CAD (computer aided design) program or in two-dimensional
art programs like Adobe Photoshop or Illustrator. At the outset it’s important to
understand that SketchUp’s layers are different from those programs. In other pro-
grams, you may use layers to group objects, and then you work on those objects in
their respective layers. That may not be the best way for new SketchUp artisits to
work, since layers don’t protect parts of your model from accidentally changing.

Adding, Naming, and Deleting Layers

You can use two primary tools when it comes to working with layers: the Layers
window and the Entity window. You use the Layers window to create, name, and
remove layers. You use the Entity window to move entities (preferably groups or
components) to a particular layer. Here are the simple steps for creating and nam-
ing a new layer.

1. Choose Window — Layers.

The Layers window appears, as shown in Figure 7-34. The first layer in
SketchUp is always there and it’s named Layer0.

Working with
Layers

Figure 7-34;
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. \ tents of a layer.
/ \1 Layers contents or a layer.
=8 Details

D pA ilfﬁﬂ&l visble | Color | button
O (“ Laygrd
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Add layer Delete layer  Visible Color button
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The Layers window is pretty simple compared
B =N o with some of the others in SketchUp. Use the
Lo % H O & 0 + and - buttons to add and remove layers.
Use the Visible checkbox to hide or show the
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2. Click the + (plus) button.

A new layer is created. As you create them, SketchUp numbers your layers
sequentially, starting at 0. So the second layer in your model is named Layerl.
When you create a new layer, the layer name is already selected so you can
rename it by simply typing the new name.

Note: Starting a count at 0, as in the case of SketchUp layers, is a computer programmer thing. It makes
sense to programmers, but leaves the rest of the world puzzled.

3. Type Furniture and then press Enter (Return on a Mac).

You now have a new layer named “Furniture”. You can use any name you want
for layers that you create, but you can’t rename Layer0.

If you want to rename an existing layer, double-click the layer name, and then
type the new name.

4. Click Layer0 and then click Furniture.

The individual layers are highlighted when you click the name. You need to
select a layer in this manner before you can remove the layer.

5. With the Furniture layer selected, click the — (minus) button.

The Furniture layer disappears. Your Furniture layer didn’t contain anything,
so deleting the layer didn’t change your model. If content had been on the layer,
SketchUp would have warned you with the message box shown in Figure 7-35.
The message box gives you three options:

Move contents to Default layer. Use this option to move the contents to
Layer0—generally a good move, especially if you’re planning on making any
changes to the content.

+ Move contents to Current layer. You can use this option to send the contents to
a layer other than Layer0.

* Delete contents. Use this option to delete all the entities on the layer at the same
time you delete the layer.

Tip: If your workspace is tight, use the Layers toolbar to select the current layer. In Windows, choose View
— Toolbars — Layer. On a Mac, Ctrl-click the top of the document window and choose Customize Toolbar.

Moving Entities to a New Layer

The main reason for creating a layer is to show and hide several entities at the same
time. For example, you may have a house model with lots of furniture components
inside. The furniture looks great in your house, but it really slows things down when
you work on your model. Even with today’s fast computers, it takes quite a bit of
graphics horsepower to render all those detailed components. So if you put all your
furniture components on a layer named “Furniture”, you can hide all your furniture
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| Figure 7-35:

===

Delete Layers Containing Entities

.

along with the layer.
Layer(s) to be deleted are not empty. Choose what to do with the
contents.
& Move contents to Default layer
" Move contents to Current layer

" Delete contents

If you try to delete a layer with contents, SketchUp
displays this message box giving you the options to move
the contents to a different layer or to delete the contents

with one click while you’re working. Then you can bring it back when you’re print-
ing or making a presentation. With architectural models, landscape components are
another part of the model that’s frequently moved to a separate layer.

Note: In SketchUp, an entity is anything that can be selected. An entity can be a line, a face, a group, or a
component. You can examine an entity using the Entity Info window (Window — Entity Info).

You may be tempted to place different parts of a building on separate layers, such
as the roof or different floor levels. However, if you’re coming to SketchUp from a
program such as Photoshop, it’s important to understand the way SketchUp layers
are different. Being on a separate layer doesn’t protect those entities from being
changed accidentally. It’s best to use layers for self-contained groups or compo-
nents such as furniture and trees. Remember, if you want to show and hide some-
thing like your roof or the second-storey walls, you can always right-click or use
Outliner to hide and unhide groups and components.

With those warnings out of the way, here are the steps for moving a group or com-
ponent to a new layer:

1. With the Select (space bar) tool, click the group or component you want to move.

Shift-click to select more than one entity. You may select the entity you're moving
in the modeling window, or you can select it in the Outliner.

2. Choose Window — Entity Info.

The Entity Info window appears. At the top is a drop-down menu named Layer.
If you right-click a group or component in the Outliner window, you can
choose Entity Info from the shortcut menu.

3. Click the Layer drop-down menu and choose the destination layer.

When the menu closes, the layer for the selected group or component is displayed
as shown in Figure 7-36.

Tip: If you don't know which layer a group or component is on, you can always select it and then open
the Entity Info window. The name of the layer is shown in the Layer menu.
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Setting the Active Layer and Hiding Layers

If you’re new to SketchUp, it’s easiest to always work in Layer0 and keep it as the
active layer. If you find it necessary to make another layer the active layer, click the
radio button next to the layer name. In Figure 7-37 the Furniture layer has been
selected as the active layer and Layer0 has been hidden. While the Furniture layer is
active, any objects drawn will be placed on the Furniture layer.

To hide a layer, turn off the Visible checkbox to the right of the layer name. You
can hide several layers at a time, but you can’t hide the active layer.

Viewing Layers by Color

You can assign colors to different layers. This gives you a quick and easy way to fig-
ure out which entities are on which layers. Click the Details button and choose
“Color by layer” from the menu. Then in your modeling window, entities take on
the colors assigned to their layers, as shown in Figure 7-38. You turn off “Color by
layer” by using the same menu.
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Figure 7-37:
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Details button Figure 7-38:

Here the “furniture” layer is blue, the “cars” layer is green,
and Layer0 is red. The “Color by layer” command appears on
a menu under the Details button.
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Layer colors

You can change the color assigned to a layer by clicking the colored square.
SketchUp shows the standard color tools for your system. Windows and Macin-
tosh use different color systems. (See page 196 for details on Windows colors; see
page 207 for details on Mac colors.)
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Purging Layers

If you have lots of layers in your model and some are empty and unneeded, you
can get rid of the empty layers with the Purge command. In the Layers window,
click the Details button and choose Purge from the menu. SketchUp deletes all the
layers that have no content. You don’t have to worry about SketchUp deleting part
of your model when you use this command.

Tips for Working with Layers

If all the warnings in this section gave you the feeling that working with layers can
get you into trouble—good! It’s awfully easy to make unwanted changes when part
of your model is on one layer and another part is on a different layer.

Here are some layer tips that will help you stay out of trouble:

« If you’re new to SketchUp, keep Layer0 as the active layer when you work. If
you don’t follow this rule, it’s easy to end up with entities scattered on different
layers. Later when you’re used to working with layers, you can explore some
other layer techniques.

+ Do all your editing and modeling work on Layer0. This rule is really just a reitera-
tion of the first rule; it keeps you from making accidental changes to your model.

+ Before you move entities to another layer, group them or turn them into a com-
ponent. This helps prevent those accidental changes. In a way, it puts a protec-
tive envelope around the entities you move to a different layer.

+ Use layers to show and hide parts of your model. This is the primary use for layers
in SketchUp.

+ Use Layers to organize discrete objects such as furniture or trees. That way
you’re less likely to foul up the main, more complex part of your model.

* Be careful about putting connected entities on different layers. For example, if
you keep the different levels of a building on separate layers, it’s very easy to
make accidental changes.
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CHAPTER

3

Drawing a Hipped Roof
and Using Follow Me

The world is full of patterns and symmetry. Several SketchUp tools, including the
Follow Me tool, take advantage of this happy fact. In earlier chapters, you saw the
Push/Pull tool in action. Push/Pull takes a two-dimensional shape and expands it
into a three-dimensional object. The process is called extrusion. Follow Me is another
SketchUp tool that extrudes 2-D shapes. The difference is that Follow Me extrudes
shapes along a path, rather than just in a straight line. In this chapter, you extrude
the profile of a roof around the top edge of a building. Like other SketchUp tools, the
Follow Me tool is a great timesaver. You provide the minimum amount of informa-
tion needed to define the shape of the roof, and SketchUp takes that information and
draws it with all the proper edges, faces, corners, and angles.

This chapter also explores the Protractor tool. You use the Protractor to measure
angles and to create angled guides in your model. For those cases when you can’t
simply align an edge along one of the main axes, the Protractor tool comes in
handy. The hipped roof created in this chapter is just one of those cases. So roll up
your sleeves. Find the Follow Me and Protractor tools in your SketchUp toolbox.
It’s time to build a roof.

Making Construction Lines

Before you can build a roof, you need a building and a plan. The simplest shapes
will do the trick, so this section starts off by making a couple of building-shaped
boxes. Then using the Tape Measure tool, you place some guides that you’ll use to
draw the profile shape for a hipped roof.
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1. Choose File = Open to create a new SketchUp document.

A new document opens and Sang, the SketchUp model, greets you. It’s proba-
bly best to hide or delete him at this point. You don’t need anyone looking over
your shoulder.

Note: The figures in this chapter use the “Simple Template - Feet and Inches”, but you can also use the
“Architectural Design - Feet and Inches” template. If you need a refresher on how to open a document
using a particular template, see page 23.

2. Using the Rectangle (R) tool, begin to draw a rectangle. Type 20',30" and then
press Enter (Return on a Mac).

A rectangle appears on the plane formed by the green and red axes.

Starting at the rectangle’s upper-right corner, draw a second rectangle. Type
20',10" and press Enter.

You’ve got the beginnings of an L-shaped floor plan, as shown in Figure 8-1.

Figure 8-1:

Most SketchUp projects
begin with simple, basic
shapes. This house starts
off as two rectangles.
One is 30 x 20 feet. The
smaller rectangle is 20 x
10 feet.

F

9% BB &HY

3. With Push/Pull (P), begin to pull the large rectangle up vertically, along the
blue axis. Type 10" and then press Enter.

The large rectangle pops up to a story-size, 10-foot height.
4. Still using Push/Pull, double-click the small rectangle.

The small rectangle duplicates the last Push/Pull action moving the same dis-
tance and the same direction. You may have to reorient the faces after you've
pulled up the second box.
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. With the Push/Pull tool still selected, press the Ctrl (Option) key.

A + sign appears on the Push/Pull cursor, showing that it’s now in copy mode.
See the top of Figure 8-2. The copy mode for Push/Pull is similar to the copy
mode with the Move tool. Using Push/Pull in copy mode is similar to using the
Move tool in copy mode. The original shape or entity stays put, and Push/Pull
creates new edges and faces. In this case, it’s a great way to create a second story.

. Click the top face of the box and begin to pull up. Then type 10" and press Enter.

The larger box now appears to be a two-story building with a horizontal edge
separating each floor. Because you used the copy mode with Push/Pull, a hori-
zontal edge is between the top and bottom stories.

. Use the Eraser to remove the extra vertical line on the side of the second story.

It’s always best to remove any unneeded edges as you see them. This edge could
cause trouble when you create the roof.

. With the Tape Measure (T) tool, click the top edge of the second story, and
begin to move vertically (parallel to the blue axis). Type 10 and then press
Enter.

Make sure there’s a + sign showing on the Tape Measure tool. When there’s a +
sign showing, the Tape Measure creates guides in your model. If the + sign isn’t
showing, press Ctrl or Option to toggle copy mode on.

Before you click, you should see a red dot at the cursor’s selection point indicat-
ing that it’s on the edge. Then as you move the cursor, you see a blue, dashed
line when the Tape Measure is moving on the blue axis.

Note: There’s no need to include the inches symbol when you're working in the “Architectural Design -
Feet and Inches” template.

9. With the Tape Measure tool, click the right edge of the building, and then

move horizontally, parallel to the red axis. Type 12 and press Enter.

As shown in Figure 8-4, (page 286) the two guides intersect at a point 10 inches
above the roof and 12 inches to the right of the second story. As you move the
Tape Measure, the distance appears in a tooltip. Still, it’s usually faster and
more accurate to type distances when you’re placing guides in your model.

Using the Protractor Tool

SketchUp inferences are great as long as you’re drawing lines along one of the
main axes, but they’re not as much help when you’re drawing angles. That’s a job
for the Protractor tool. The Protractor is similar to the tape measure; you can use it
to measure and to create guides.
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It takes three clicks to place a guide in your model using the Protractor. The first
click sets the corner of the angle; or if you think of the 360-degree arc of a circle,
that first click is the center of the circle. The second click sets a reference guide.
This line isn’t permanent; it’s only displayed while you’re measuring the angle. As
you move the cursor between the second and third click, the Measurements tool-
bar shows (in degrees) the angle between the reference line and your cursor. You
can create a guide by clicking, or by entering a value for the angle, as shown in
Figure 8-3. Values can be expressed in degrees down to one tenth of a degree. Or,
angles can be expressed in architectural slope notation. If you're unfamiliar with
that notation, see the box on page 288.
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Figure 8-3:

3 Protractor

Angle

Reference
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(temporary)
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Measurements toolbar

4 The Protractor displays two lines when
. ———— Guide you're working with it. The reference line,
- (displayed  shown as a dotted red line, appears
e after US”‘% while you're using the Protractor. The
second line, a dashed gray line, is the
guideline that stays behind when you're
done using the protractor.

Protractor Modifier Keys

The Protractor has two modifier keys. If you need a reminder, you find them listed
in the status bar hints in the lower-left corner:

* Guide Mode (Ctrl for Windows; Option for Macs). As with the Line tool, you
can use the protractor to simply measure an angle, or you can use it to place a
guide. Press Ctrl (Option) to toggle between the mode that creates guides and
the one that doesn’t.

* Lock Orientation (Shift). When you move the Protractor around your model, it
snaps to orient itself with the faces under the cursor, and it displays a color rela-
tive to the axis (red, green, or blue). You can lock the Protractor’s orientation
by pressing and holding Shift before your first click. Then, you’re free to move
it around the modeling window without the Protractor changing orientation.

In the next few steps, you use the Protractor tool to create the angle of the hipped
roof, and then you draw in the profile shape that’s used to create the roof.

Tip: The cursor for the Protractor and the Rotate tool are nearly identical, and they're located close to
each other on the toolbar. If either tool seems to be misbehaving, double-check to make sure you
selected the tool you want.

1. Choose the Protractor tool and then move it over the different faces of the
building.

The cursor automatically orients itself to the faces of the building, and the
cursor changes color to indicate an axis.

CHAPTER 8: DRAWING A HipPED RoOF AND UsING FoLLow ME

285



Using the Protractor
Tool

2. While the Protractor is colored green, hold down the Shift key.

The Protractor is locked to the green axis. Now you can move the cursor away
from the face of the building, and it keeps its orientation and its green color, as
shown in Figure 8-4.

. Move the center of the Protractor over the point to the right of the building,

where the two Tape Measure guides intersect, and then click.

The Protractor tool requires three clicks. The first click marks the center point.

. Move along the horizontal construction line and then click again.

The Protractor (Figure 8-4) displays a line as you move away from the point of
that first click. When you click, SketchUp displays a line that’s used as a refer-
ence as you determine the angle. This line doesn’t remain after you’re finished
with the Protractor.

®00 Untitled - SketchUp Figure 8-4:

& G TAlallcle CIEASAEAY 163 -~ It takes three clicks to

2nd click

3rd click Protractor tool Tst click displays the angle

create an angled guide
using the Protractor tool.
The first click creates a
center point. Move the
cursor away from the
center point and click
again to establish one
line that forms the angle.
Move again and click a
third time to create the
angled guide. The
Measurements toolbar
(not shown here)

|

in degrees.

286

5. Release the Shift key and move the cursor up along the blue axis, and then type

2:12.

SketchUp draws the guide at an angle that rises 2 vertical inches for every 12
horizontal inches it spans.

Releasing the Shift key lets you move the cursor off-axis. As you move,
SketchUp displays the value of the angle in the Measurements toolbar
(Figure 8-5). The value, typed as 2:12, expresses the angle in architectural slope
notation. For more details, see the box on page 288.

. With the Line (L) tool, click the midpoint of the front edge of the roof; then press

and release the up arrow key. Move the cursor vertically and then click a second
time when the cursor reaches the angled guide that was created by the Protractor.

This line (shown in Figure 8-6) is one edge of the shape that you’ll extrude to
create the hipped roof.
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Figure 8-5:

When you work with the
Protractor, you use the
Measurements toolbar to
enter precise values. The
value can be expressed as
degrees, or it can be
expressed in slope notation,
asin 2:12.

)|(@) Define guide angle. Option = toggle create ...

ad - Sketchlp Figure 8-6:
CANASI T E IR TR - ; Use the midpoint in the
as a starting point. Then
draw a vertical line that
reaches up the guide
created by the
Protractor tool.

7. Continuing with the Line tool, click the point where the two Tape Measure
guides intersect.

This point is also the one that you first clicked with the Protractor.
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8. Next move down vertically and find the inference from the top edge of the
building.

If necessary you can lock the line on the blue axis by pressing the up arrow key,
and then click the corner of the roof.

9. Move the cursor back to the starting point—the midpoint on the front edge of
the roof.

The face fills in, forming a roof profile that extends from the eaves to the ridge
of the roof, as shown in Figure 8-7.

' 3 Figure 8-7:

ST Gl Brill=l=la "L ISR 2102 The shape of the roof is
complete. Using the
Follow Me tool, you'll
extrude this shape along
the path that's formed by
the top edges of the
building.

ARCHITECT'S TOOLBOX

Architectural Slope Notation

Architects use a standard form of notation to indicate the slope notation. If you're using degrees, you don't need to

rise and run of a slope. For example, a 2:12 slope rises ver- enter any special units of measure. If you want to use slope
tically 2 inches for every 12 inches it covers horizontally. notation, the presence of the colon (:) is enough for
When you're using the Protractor tool, the Measurements SketchUp to understand.

toolbar accepts angle measurements in either degrees or

288

Using the Follow Me Tool

You use the Follow Me tool to extrude a two-dimensional shape along a path. As
you see, with this project the path can take a few corners, and the extruded shape
follows suit, creating corners and angles as needed. In the previous steps, you
created a simple building-shaped box and the profile of a roof—or more accu-
rately, the profile of half a roof. In the next steps, with the Follow Me tool, you
extrude that path around the top edge of the building.
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1. Click the Follow Me tool in the toolbar or choose Tools — Follow Me.

The cursor changes to the Follow Me tool. The hint in the status bar says “Select
face to extrude.” When you hold the cursor over different faces in your model, a
highlight of blue dots appears on the faces.

2. Click the face that’s the profile of the roof.

After you click the face, the shape is attached to the cursor. It’s similar to using
the Push/Pull tool. When you hover over an edge like the top edge of the build-
ing (Figure 8-8), the edge displays a highlight, and the extruded shape follows,
perpendicular to the selected edge.

_ Untitied - Sketchlp Figure 8-8:
S GAINAN=O<IE) CIEABECAL ICD ) When the Follow Me tool
is over an edge, the edge
is highlighted, and the
i selected face is extruded
REC " . {  along the path formed by
{  the edge.

3. Move the cursor all the way down the edge on the right side of the building,
and then turn the corner and follow the back edge of the building.

As you turn the corner at the back of the building, the extruded face turns to
follow the new edge, forming perfect angles and sloped faces. It may take a little
practice to move the cursor along the edge.

4. Turn the far corner and move the cursor back toward the front of the building.

Each time you move the cursor over a new edge, the roof shape follows, creating
clean edges and a well-shaped roofline.

5. Turn the corner and then move the cursor across the front edge of the building,
finishing up at the closest corner.

When the extruded shape passes the midpoint at the front edge of the building,
some excess geometry appears. SketchUp isn’t yet aware that you’re near the
end of the line with the Follow Me tool. When you click the building’s front
corner, SketchUp figures it all out and creates the proper edges and faces for a
perfect roof, as shown in Figure 8-9.
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Figure 8-9:

roofing business, the
finished result looks like
this. If not, you can use
Undo (Ctrl+Z for
Windows, $-Z for Mac)
and try again. Or you
may want to clean up by
using the Eraser (E) and
Line (L) tools.
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Tip: If your extruded roof doesn't come out as expected, make sure no extra edges or faces are in your
model that interfere with the Follow Me tool. Make sure the profile is touching the path—in this case, the
top edge of the roof. At the end of the Follow Me action, you may want to zoom in to make sure you're
clicking the corner of the roof and not one of the guides. If you continue to have problems, try the prese-
lection technique described in the next section.

If your results don’t look like Figure 8-9, then it’s possible that the last point you
clicked wasn’t the corner of the building—perhaps it was the corner of the roof. If
that’s the case, it’s likely you have some extra lines and extra geometry in your
roof. You can undo the Follow Me operation by pressing Ctrl+Z (8-Z on a Mac).
Then take another crack at it. When you get to that last point, try to make sure
you’re clicking the corner of the building and not the edge of the roof or one of the
guides. You should see a tooltip that says “Endpoint”.

An alternative solution is to clean up the excess architecture in your roof. Use the
Eraser (E) to remove extra edges. Then if you have missing faces, use the Line (L)
tool to trace over some of the edges until the faces appear. As you work in
SketchUp, you’ll find many other instances where your models need some
cleanup, so a little practice at the art is never wasted.
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Preselecting the Path for the Follow Me Tool

You can use a faster way to create the perfect, hipped roof. When you move the
Follow Me cursor over the edge of the building, you’re showing SketchUp the path
you want to follow. What if you show SketchUp the path before you apply the
Follow Me tool? Here’s how it works:

1. Press Ctrl+Z or 88-Z until you’re back to the point before you used Follow Me.
Your model should look like Figure 8-7.

2. With the Select (space bar) tool, Ctrl-click (Option-click) the edges all the way
around the top of the roof.

As you click, the selected edges show a blue highlight. Be sure to select both seg-
ments of the edge in the front. (SketchUp divided that front edge when you
drew the vertical line from the midpoint to create the roof profile.)

3. Choose the Follow Me tool from the toolbar or from the menu Tools — Follow Me.

When you change tools, the highlight disappears from the selected edges, but
don’t worry. SketchUp remembers.

4. Click the profile shape of the roof.
Bang! SketchUp draws the entire roof, making perfect corners all the way
around. The result looks exactly like Figure 8-9.

One more path to hipped roof nirvana

Believe it or not, you can use an even faster way to build your roof. You can select all
the edges in a closed shape like the top of this building by clicking a face. It’s easier
than selecting every edge, and it makes building the roof a two-click operation.

1. Press Ctrl+Z or 88-Z until you’re back to the point before you used Follow Me.
Your model should look like Figure 8-7. Yes. Back here again.
2. With the Select (space bar) tool, click the building’s top face.

When you select a face (as shown in Figure 8-10), SketchUp automatically
selects the edges that form the face.

3. Choose the Follow Me tool from the toolbox or from the menu Tools —
Follow Me.

When you change tools, the highlight disappears from the selected face.
4. Click the profile shape of the roof.

SketchUp draws the entire roof, and again the results look exactly like
Figure 8-9.
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Untitled - SketchUp Fiylll'e 8-10:

IR ) You can preselect the
path you want the Follow
Me tool to use. Here, the
face at the top of the
building is selected,
which means that all the
edges are selected, too.
Follow Me uses the path
to create the roof.
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So you have three ways to extrude the roof shape around the edge of a building.
Now it may have seemed a little repetitive drawing the hipped roof three times. But
each method for selecting the path is useful. With some models, you’ll have to
carefully follow the path with the Follow Me cursor. With other models, you can
manually select different edges to identify a path. Thankfully, on many models,
especially buildings, one click on a face does the trick by automatically selecting the
adjacent edges.

Practice using the Follow Me tool with different shapes such as the molding shown
in Figure 8-11, and you’ll be a pro in no time. You can experiment with different
types of paths, too. On page 298, you see how to use the Follow Me tool like a lathe.

Note: Save a copy of the model you made in this chapter with the name hipped_roof_finished.skp. You
can use it in the following chapters.

The Follow Me tool is capable of other tricks, too, as you’ll see in the rest of this
chapter. The ability to extrude a profile along the path has some surprising uses.

Making Spheres with Follow Me

Follow Me might not be the first SketchUp tool that jumps to mind when you
need to create a sphere, but it works great. All you need are two circles on perpen-
dicular planes. It’s best if the “path” circle is slightly larger than the circle being
used as the profile. The circles need to have exactly the same center point, as
shown in Figure 8-12. With those ingredients, you can create a circle with a single
click of Follow Me.
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L Figure 8-11:

S GAEEAl=l=E €5 The Follow Me tool works
great when you need to
create molding, whether

e —————— 5 ifsontheoutsideor

inside of a building.

Figure 8-12:

You can use the path of one circle to extrude the profile of
another circle. The trickiest part is creating two circles that are
perpendicular to each other and aligning them both on the same
center point.

The cursor for the Circle tool looks like a pencil. At the point of the pencil is a cir-
cle that changes color depending on its orientation. If you experiment a little with
the Circle (C) tool in an empty document, you notice that the circle likes to snap
to one of the three axes. If you move the circle down below SketchUp’s horizon
and have a slightly downward view, the Circle cursor usually snaps to the blue axis.
That means the circle will be drawn on the ground, perpendicular to the blue axis.
Move the cursor above the horizon line, and it usually snaps to either the red or
green axis, depending on your view.

Tip: Want the Circle tool to align to a different axis above the horizon? Use the Orbit (O) tool to change
your view so it's closer to a perpendicular angle with that axis. It doesn't have to be perfectly perpendicular—
just closer.
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1. Open a new document using the “Architectural Design — Feet and Inches”

template.

Hide or delete Sang, the SketchUp model. You won’t need his services for this

project.

Note: These steps work best if you don't change your view after you open the template.

2. Use the Circle (C) tool and begin to draw a circle on the blue axis. Type 5' and

press Enter (Return on a Mac).

SketchUp draws a circle with a 5-foot radius perpendicular to the blue axis. This

is your “path” circle.

Draw your circle so that it doesn’t intersect with any of SketchUp’s axis lines.

The area in between the solid red and green lines, as shown in Figure 8-13, is a

good spot.

| Radius I5

Figure 8-13:

SketchUp tries to
anticipate the axis where
you want to draw your
circle. If your view is
looking down toward the
ground and the cursor is
below the horizon,
SketchUp guesses you
want to draw on the
ground.
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3. Move the Circle cursor above the horizon line, and then press and hold the

Shift key.

When you move the cursor above the horizon, the circle snaps to the green axis.

Holding Shift locks the circle to the axis, so even when you move back down

below the horizon line, the circle displayed on the cursor stays green.
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4. Still holding Shift, move the cursor to the center of the circle, as shown in

Figure 8-14, and then click.

When the cursor is over the center point of the “path” circle, a tooltip appears
that says “Center”. Clicking sets the center point for the new “profile” circle.

Figure 8-14:
If you have trouble finding the center,
find one of the outside endpoints, and
—SketchUp move the cursor slowly along the
horizon inference line from that point to the
middle of the circle. Zooming in a little
may help as well.

Circle tool on
green axis

Circle center

5. Release the Shift key and move the cursor away from the circle’s center point.
Then, type 4.5" and press Enter.

A new circle appears with a 4.5-foot radius. This is your “profile” circle—its
curved profile will be extruded along the circular path.

6. Using the Select (space bar) tool, click the face of the first circle—the “path”
circle.

The face of the circle displays blue dots to show that it’s selected. Clicking the
face of the circle also selects the path along the edge of the circle.

7. Select the Follow Me tool, and then click the second circle—the “profile” circle.

When you select the Follow Me tool, the highlight disappears from the “path”
circle, but don’t worry. SketchUp has already registered this circle as the path
for the Follow Me tool. When you click the second circle, the profile is extruded
along the path, and after a 360-degree trip, it becomes a sphere. Because the
first circle was slightly larger, your sphere looks a little like Saturn at this point.
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8. With the Eraser (E), click the edge of the Rings of Saturn.

One click is all it takes to erase the first circle that you used as a path. Using a
larger circle as the path makes it easier to delete it when it’s no longer needed. If
you’re wondering why you shouldn’t use two circles of the same size, see the
box below.

Note: Technically, this exercise creates a faceted object that resembles a sphere. If you turn on Hidden
Geometry (View — Hidden Geometry), you can see the facets.

FREQUENTLY ASKED QUESTION

The Big Profile Circle

Why draw circles of different sizes when creating a sphere?

In the example on page 292, you use two circles to create a
sphere. The steps say to make one circle larger than the
other. At the end of the process, you delete the larger circle
you used as the path. Why can't you make both circles the
same size? Well, you can make both circles the same size,
and the method still creates a sphere. You can even make
your “path” circle smaller than the “profile” circle, and you
get the same result. The reason a larger circle is recom-
mended has less to do with drawing the sphere and more
to do with removing excess geometry from your model
(Figure 8-15). When you're done with your sphere, you
don't want the extra circle in the model. It's unnecessary, it
slows things down, and it might cause unintended conse-
quences down the road. The main reason for using a “path”
circle that's larger is that the larger circle is easier to see and
remove with the Eraser tool.

Ideally, you want your models always to have the minimum
number of edges and faces needed to do the job. With
fewer entities to keep track of, SketchUp works faster and
your SketchUp files remain smaller. It may not seem like
such a big deal at first, but what if your sphere ends up
inside a component that's repeated 40, 50, or maybe even
100 times in @ model? That one unnecessary circle begins
to take up a lot more computer horsepower. And what
about the unintended consequences? If you have edges
and faces in your model that you're unaware of or have for-
gotten about, you may get confused if SketchUp uses those
entities to provide inferences.

Using a Reference Object to Draw a Sphere
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Sometimes when you draw that second circle for the profile, it’s awkward fiddling
around with the views to get the Circle tool oriented properly. If that’s the case, use
another surface in your model as a reference, as shown in Figure 8-16. If you don’t
have any other objects in the model, it’s easy enough to draw a simple box to do
the job. For example, use the Rectangle tool to draw a rectangle, and then Push/
Pull it up into a box. Then with the Circle tool, hold the cursor over one of the
faces of the box. Press and hold the Shift key to lock the Circle tool to that axis.
Find the center point of the “path” circle and draw the “profile” circle. Extrude the
profile as you did in the previous example, by clicking the Select tool on the face of
the “path” circle and then clicking the Follow Me tool on the face of the “profile”
circle. If you created a reference box specifically for the sphere job and no longer
need it, just triple-click the box and press Delete.
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Extra geometry

Figure 8-15:
Both these circles are displayed using View — Hidden
Geometry.

Top: This sphere was created with two circles of the same
size. You can see the extra geometry that exists when the
“path” circle isn't deleted.

Bottom: The same circle is less complex when the “path”
circle is removed.

Circle tool

Figure 8-16:

To lock in a reference, move the

Circle cursor over the face of an
Face object; then press Shift. Here the
referenced  Circle tool is locked to the green

axis and is positioned over the

center point of the “path” circle.
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Using Follow Me As a Lathe

Many architectural details and other objects are created on lathes. If you've ever
seen a lathe in action, you know that that they take raw material and spin it
around. Knives shave away portions of the material to create complex shapes.
That’s exactly the same thing that the Follow Me tool does when it follows a circu-
lar path, as shown in Figure 8-17.

Figure 8-17:
Architectural details as
big as columns and as
small as these finials and
newel caps are created
on lathes. If an object is
created on a lathe, you
can duplicate it in
SketchUp by using the
Follow Me tool.
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Making Complex Profiles Follow a Path

The earlier examples have all shown how easy it is to add geometry to your models
when using the Follow Me tool. You can also use Follow Me to remove geometry
from an existing object. In this next exercise, you build a planter. It looks a little
like one of those concrete planters that might appear in an Italian garden. First you
add molding to the top of the planter. Then you remove a curved section from the
middle of the planter. This second step shows that the path and the profile don’t
necessarily need to be connected to each other.

Follow these steps to go into the garden furnishings business:

1. Open a new document using the “Architectural Design — Feet and Inches”
template.

Again, you can send Sang, the SketchUp model, on an errand while you tackle
this project. Select and delete him, or right-click and choose Hide from the menu.
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. Using the Rectangle (R) tool, draw a rectangle.

A 4-foot square works well, but the size isn’t that important for this example, so
you’re free to be creative.

. With Push/Pull (P) click the face of the rectangle, and pull it up into a box.

This box serves as the basic shape for the planter before you add ornamentation.
It should look something like Figure 8-18.

Figure 8-18:

Draw a rectangle off the
top edge of the box using
the Line (L) tool. This
shape, after it's modified,
will add geometry to

the model.

. With the Line (L) tool, click the closest top corner. Draw a line in the red direc-
tion, and then draw a connecting line down in the blue direction.

You could also use the Rectangle tool for this job, but sometimes it’s easier to
control the orientation with the Line tool.

. Finish the rectangle by drawing another line back to the edge of the box.
When you’re done, you have a rectangle hanging off the top edge of the box.

. Choose the Freehand tool and then draw an irregular line that bisects the small
rectangle from top to bottom.

Here’s another place where you can let your creativity take over. Draw a profile
that you’d like to see turned into molding.

. Use the Eraser to erase the excess outer edges of the profile, as shown in
Figure 8-19.

Click or drag across the rectangle’s three outside edges to remove the excess
portion. What’s left is the profile to be extruded with the Follow Me tool.

. With the Select (space bar) tool, click the face on the top of the box.

Selecting the face automatically selects the four top edges of the box.
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Figure 8-19:

Using the Freehand tool, you can create a
more complex profile for the Follow Me
operation. The portion not connected to the

box can be removed by erasing the three
outside edges.

Excess portion of profile
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9.

10.

11.

12.

With the Follow Me tool (Tools — Follow Me), click the face of the irregularly
shaped profile.

The irregular face is extruded all the way around the box, creating something
that looks like a piece of architectural molding (Figure 8-20).

Use the Arc (A) tool to draw an arc at the corner of the planter.

Make sure the arc is on the face of the box, as shown in Figure 8-21. The por-
tion inside the arc will be removed. This arc, or whatever shape you draw here,
could touch the bottom of the box; however, for this exercise keep at least a
couple of inches away from the bottom.

With the Orbit (O) tool, change the view so that you can see the bottom of the
planter and then, with the Select (space bar) tool, click once on the bottom.

The bottom of the planter displays a highlight. If you’ve followed the instruc-
tions above, the profile formed by the arc doesn’t touch the bottom of the
planter.

Choose Follow Me and click the semicircle formed by the arc.

Geometry is removed from the box as the semicircle profile cuts its way along
the path. Even though the profile and the path aren’t touching each other, the
Follow Me operation works as it did in other cases.
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Figure 8-20:

In concept, this project is
a garden planter, but you
can use this same
technique to create
interior or exterior
molding.

Figure 8-21:

Even though there’s no
connection between the
selected path (the bottom
edges of the planter) and
the profile (the semicircle
formed by the arc), the
Follow Me tool will

still work.
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13. Use Orbit or other view tools to view the top of the planter. Then use Offset to

create a new smaller box in the top of the planter.

This smaller box must be narrower than the cutout created when you removed
geometry in step 12.

14. With Push/Pull, push the new smaller face down into the box.

Your planter now has an opening to hold soil and plants, as shown in
Figure 8-22.

Figure 8-22:

This planter was created
by both adding and
removing geometry from
a simple box shape.

The steps above show that the Follow Me tool can be used to both add and remove
geometry as it follows a path. It’s also good to keep in mind that Follow Me works
even when the profile and the path aren’t touching each other.

Following Complex or Irregular Paths

Up to this point, all the Follow Me examples used a closed path. The paths were
either rectangular or circular. In this next example, you use Follow Me on an open
path that curves in two different directions.

1. Open a new document using the “Architectural Design — Feet and Inches”
template.

Hide or delete Sang, the SketchUp model.
2. With the Arc (A) tool, draw a gentle arc on the ground.

Think serpentine wall here—something that might look stunning in an art
museum’s garden. It takes three clicks to create an arc. First you set the two
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endpoints. Then you set a point that determines the curve. As usual, the Mea-
surements toolbar helps you be precise. After your first click sets a starting
point for your arc, you can type a precise distance to the other endpoint. Press
Enter (or Return) to set the point, and then you can type a measurement for the
“bulge,” as SketchUp calls it.

. Click the endpoint of the arc, and draw a second arc from the end of the first.
These two arcs form the path that’s used by the Follow Me tool.

The technique for drawing a second connected arc is a little different. As usual,
SketchUp is anticipating your next move. Instead of drawing a straight line first,
as in step 2, SketchUp shows you an arc as you move the cursor (Figure 8-23).
Double-click to draw that arc. When you pause, you're likely to see a tooltip
that says “Tangent at vertex”. Not only is SketchUp guessing that you want to
draw a second arc, it’s guessing that you want a nice, smooth curve where the
two arcs meet. Wherever you move the cursor, SketchUp works to create two
arcs that are tangential at the point where they meet. If you like what
SketchUp’s showing, double-click. If that’s not what you want, you can create
your second arc the same way you created the first one. Click to set the end, and
then click again to set the bulge.

Following Complex
or Irregular Paths

1st arc 2nd arc Figure 8-23:

As you draw a second

\ arc, the tool snaps to
position and a tooltip
appears saying “Tangent

\ at vertex”. Double-click

at this point to draw the
7’_m arc displayed by

e Tarigert st vese|

SketchUp.

. Using the Line (L) tool, click the starting point of the first arc and then draw a
line along the blue axis.

If necessary you can press the up arrow to lock the Line tool to the blue axis.
. Continuing with the Line tool, draw a line along the red axis.
This new line is perpendicular to the first.

. Still using the Line tool, start to draw down along the blue axis. Press Shift to
lock the line to the blue axis, and then move the cursor over the starting point
of the first arc and click (Figure 8-24).

The length of the line is equal to the first line that was drawn on the blue axis.
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Figure 8-24:

The profile that is extruded along the arcing lines begins as a
rectangle. Here, the Shift key is held down to lock a line on the
blue axis, while the starting point is used as an inference
establishing the line’s length.

Constrained on Line from Point

Line constrained ~ Starting point
to blue axis of Tstarc

7. Draw a line back to the starting point to complete the rectangle.
The face of the rectangle fills in when the last line is drawn.
8. Use the Arc (A) and Line (L) tools to sculpt a profile for your wall.
Go ahead and be creative, or try to duplicate the profile shown in Figure 8-25.

9. Use the Eraser (E) to remove extra pieces of the original rectangle that aren’t
needed.

You can click individual edges, or drag to remove more than one edge at a time.
You want one solid face when you use the Follow Me tool, so erase any interior,
shared edges that appeared as you sculpted your wall.

10. With the Select (space bar) tool, click to the right of the arcs and drag back to
the left to select the two arcs that form the path.

Make sure none of the wall profile is included in the selection.

When you drag from right to left, the Select tool selects any edge that is par-
tially inside of the selection box. (Drag the Select tool the opposite way, from
left to right, and it selects only edges that are completely in the selection box.)

11. Choose the Follow Me tool (Tools — Follow Me), and click the face of the wall
profile.

When you choose the Follow Me tool, the highlight on the path disappears, but
SketchUp still knows to use the two arcs as the path. When you click the wall pro-
file, the shape is extruded along the curved path. That completes the wall, but you
can go ahead and dress it up as shown in (Figure 8-26) by adding people compo-
nents (Window — Components) and snazzy SketchUp styles (Window — Styles).
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Figure 8-25:

Two arcs are used to sculpt the shape of this wall
profile. A line drawn along the red axis creates a
bench-like ledge at the bottom of the wall.

Figure 8-26:

The profile used in this
example makes a nice
tall wall with built-in
seating. It's just asking
for a sitting component
model and a little style.
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Something interesting happens in that last step when you click the wall profile.
Even though the profile wasn’t drawn perpendicular to the arced path, SketchUp
flips the profile around so that it’s perpendicular before extruding the profile.
Figure 8-27 shows the profile before and after the Follow Me operation. As you use
the Follow Me tool, it’s important to keep in mind that the extruded profile is
always perpendicular, even if it wasn’t drawn that way at the start.

Figure 8-27:
Top: To begin with, the profile that's extruded along the curved
path isn’t perpendicular to the path.

Bottom: SketchUp automatically turns it so that it's perpendicular
before it's extruded.

306

Making Stairs and a Railing

In this last example, you use the Follow Me tool to extrude a shape along a path
that twists and turns and travels along different axes. You’ve probably seen plenty
of examples of round metal handrails like the one modeled in Figure 8-32 (page
310). In this project, before you make the handrail, you’ll learn another quick way
to design steps.

1. Open a new document using the “Architectural Design — Feet and Inches”
template.

Send Sang, the SketchUp model, to the unemployment line for this one. Select
and delete him, or right-click and hide him.
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. With the Rectangle (R) tool, begin to draw a rectangle on the ground. Then
type 12',12".

You may need to Orbit (O) around to a view that looks down to make sure
your rectangle is drawn on the ground plane.

. Use Push/Pull to pull the rectangle up into a box.
. With the Line (L) tool, draw a profile that represents the run and rise for the stairs.

If you want to be precise, you can type in values as you draw your lines. How-
ever, you don’t have to sweat over it too much. Focus on the techniques now,
and worry about precision later when you create your masterpieces.

That little backward L shape (Figure 8-28) is all you need to create stairs in this
example, which uses SketchUp’s array feature.

. With the Select tool, click the vertical line (the rise), and then press Shift as you
click the horizontal line (the run).

The two lines show a blue highlight when they’re selected.

Making Stairs and a
Railing

Figure 8-28:

The rise and run for a set of stairs are drawn on the side of this box. The Move
tool is ready to make a copy of the step and create an array for the stairs.

Run Rise

. Choose the Move tool (M) and press Ctrl (Option).

When you toggle the Ctrl key (Option on a Mac), the Move tool’s cursor displays
a + sign indicating that it’s in copy mode.

. With the Move tool, click the left endpoint of the selected lines.
A copy of the two lines is attached to the move cursor.
. Click the top endpoint of the rise line.

At this point, you have two steps drawn on the side of the box (Figure 8-29).
Using SketchUp’s array feature, it’s easy to make more.

. Type 4x and then press Enter.

SketchUp creates four steps. That gives you four copies plus your original for
five total steps.
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Figure 8-29:
Move the first copy of your step into place, and then type 4x to create an array
of steps.
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10. Using the Line (L) tool, draw a line from the top stair to the back of the box.
The line divides the face of the box into two separate faces.
11. If necessary, use Push/Pull to adjust the size of the box.

You box doesn’t have to be exactly like the one shown in Figure 8-32, but size it
so that the stairs lead to the upper level of the building.

12. Using the Circle (C) tool, draw a small circle on the wall at the top of the stairs.
Don’t make the circle too large. It should be the diameter of a circular handrail.
13. Using the Line (L) tool, click the center of the circle, as shown in Figure 8-30.

You may need to zoom in on the circle to get the cursor to snap to the center.
When you’re at the right spot, a tooltip appears saying “Center”.

14. Draw a line along the red axis. Press the right arrow key, and then click the
back-right corner of the landing.

Pressing the right arrow locks the Line tool on the red axis. Clicking the back
corner of the steps sets the distance of the line using the corner as an inference.

15. Move the Line cursor along the green axis, and toggle the left arrow key. Then
click the front corner of the landing.

A new horizontal line appears. You see the path for two segments of the railing
that enclose the landing.

16. Using the Line (L) tool, draw a line that follows the angle of the steps, as shown
in Figure 8-31.

You may need to use the Orbit (O) and Pan (H) view tools to get a good view of
the stairs for this line. Hover over the corner of the bottom step to coax an
inference from that corner, and then move the cursor slowly away from the
stairs. When you’re happy with the angle and distance, click to set the line. (In
this case you’re just eyeballing the angles and distances. For a finished project,
you’d want to spend more time using precise measurements.)
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Figure 8-30:

Use the Line tool to create a
path for the railing. The corners
of the landing and the steps
provide inferences you can use
to set the length of your lines.

17. Draw a line from the end of the rail to the ground.

The path for the railing is complete, as shown in Figure 8-31.

Tip: For a really smooth-looking rail, choose the Eraser (E) and then press the Soften/Smooth modifier

key (Ctrl or Option) as you click the lines where the railing changes angles.

18. With the Select (space bar) tool, click the line segment that goes to the ground;

then press Shift as you click the other three segments.

When you press and hold Shift, the Select cursor displays a +/— sign, indicating

that your clicks add and remove entities from the selection.

19. With the Follow Me tool (Tools — Follow Me), click the small circle on the side

of the building.

The circle profile is extruded along the path formed by the lines, creating a
round railing that looks like a metal pipe. At some point, the extruded pattern

(a circle) runs along each of the major axes (red, green, and blue).
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Railing path Corner inference points

Figure 8-31:

The path for the railing is drawn with the
Line tool. Lock the lines to axes by using
the Shift or arrow keys. Use the corners
of the landing and steps for inferences as
you set your lines.

Figure 8-32:

The circle profile is
extruded along the path.
The result is a railing that
looks like one of those
formed by a metal pipe.
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CHAPTER

9

Advanced Techniques
for Groups and
Components

Groups and components are such an integral part of SketchUp that they’re used in
just about any project you’re likely to tackle. That’s why you’ve seen them in
Chapter 1 and throughout this book. Chapter 5 covered components and
Chapter 7 showed how the Outliner keeps a running list of groups and compo-
nents, including their relationships when they’re nested inside of each other.

This chapter explores more advanced techniques for working with and managing
components. You’'ll explore the mysteries of SketchUp entities’ sticky behavior and
learn how that’s different from components” “glue to” options. (Yes, they’re two
different subjects.) You’ll learn how to use collections to organize and store the
components you use the most, as well as tips for managing the components in
folders on your own computer or network. Along the way you’ll learn how to share
components and how to move components between two computers—like an
office computer and a home computer.

Making Groups and Components

You can create groups and components in any of several ways. In this section,
you’ll try the different commands so you can settle on the ones that work best for
your style, computer equipment, and the job at hand. For example, if you’re a one
hand on the keyboard and one hand on the mouse artist, you may find that the
keyboard shortcuts work best for you. Then again, many people prefer the speed of
right-clicking a selection and choosing either Make Group or Make Component
from the shortcut menu. Using the commands from the main menu bar is the
slowest and least popular method. However, when you know a command exists
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but can’t remember where it is, menus are a good last resort for hunting down the
culprit. Here are the different ways you can create groups and components:
Making groups:

+ Keyboard shortcut: 8-G (Mac).

+ Right-click - Make Group (Windows); Control-click - Make Group (Mac).
+ Edit - Make Group.

Making components:
+ Keyboard shortcut: G (Windows); G or Shift-88-G (Mac).

+ Right-click -+ Make Component (Windows); Control-click - Make Component
(Mac); see Figure 9-1.

+ Click the Make Component (Component Maker on the Mac) toolbar button
+ Edit -+ Make Component.

|| purge_test_purged.skp - SketchUp
LIS 2D :

Figure 9-1:
For many SketchUp designers, the
favorite and quickest way to make
groups and components is with the
shortcut menu. Select the edges and
faces for your component, and then

right-click or Control-click to see this
pop-up menu.

Entity Info
Erase
Hide

Explode
Select
Area

Intersect
%] Reverse Faces

Flip Along
Soften/Smooth Edges
Zoom Extents
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Note: Yes, it's a little confusing that the G key creates components rather than groups, but that's just the
way it is. If you learn to live with it, your SketchUp career will be much easier. If you're unable to accept it,
you can always create custom keyboard shortcuts that work for you (page 31).

The earlier chapters in this book pointed out the many benefits of groups and
components. They make it easy to show and hide parts of your model (page 245).
They give you the ability to nest parts of your model inside of other parts. For
example, stair treads can be nested inside of a stairway group (page 259). One
major advantage that groups and components bring to SketchUp is the way they
affect “sticky” behavior, as explored in the next section.

Understanding SketchUp's Sticky Behavior

If you’ve been following the exercises up to this point, no doubt you’ve experi-
enced SketchUp’s “sticky” behavior. When edges and faces come in contact with
each other, they tend to weld themselves together in a way that makes it difficult to
separate the entities. In these next steps, youll deliberately experiment with
SketchUp’s sticky behavior, and then by creating a grouped object, you’ll see how
to overcome this natural tendency in SketchUp:

Note: The exercise in this section uses the house model that was designed in Chapter 8 (shown in
Figure 9-2). You can use your model or you can download advanced_components_begin.skp from http.//
http,//missingmanuals.com/cds.

1. Using the Rectangle (R) tool, begin to draw a rectangle in front of the house.
Then type 10',3' and press Enter (Return on a Mac).

A rectangle appears in front of the house. Make sure none of the rectangle’s
edges touches the house model.

2. With Push/Pull (P), begin to pull the rectangle up and then type 2' and press
Enter.

Your planter box begins to take shape.

3. With the Offset (F) tool, click the top edge of the box and, on the top surface,
begin to move to the inside of the rectangle. Type 6 and then press Enter.

The Offset tool creates an additional face on the top of the box.

4. With Push/Pull (P), click the center face in the top of the planter and begin to
push down. Then type 2 and press Enter.

At this point the planter looks like the one in Figure 9-2. You can easily select it
with a triple-click because it isn’t touching any other surfaces. You’re going to
place this planter against the house, so it doesn’t need a back wall.

CHAPTER 9: ADVANCED TECHNIQUES FOR GROUPS AND COMPONENTS
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®f SketchUp File Edit View Camera Draw Tools Window Help Figure 9-2:
. = This 10 x 3 x 2-foot
@00 2] advanced_components_begin.sk planter helps to

v loe 2 GIEAll=l=la CIECIRANTIE 250

# Ve Ok OB @

demonstrate SketchUp’s
sticky behavior. When
edges and faces touch,
SketchUp's inclination is
to weld the entities
together.
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5. With Push/Pull (P), click the interior face of the planter’s back wall. Push back
and then click one of the back edges.

After the interior face of the planter wall is aligned with the exterior face as
shown in Figure 9-3, the wall disappears.

6. Using the Select (space bar) tool, triple-click the planter.

The entire planter is selected; because the planter isn’t connected to any other
entities, nothing but the planter is selected.

7. With the Move (M) tool, click the lower-right back corner of the planter
(Figure 9-4), and then click the bottom edge of the house’s wall.

The planter moves so that the back face of the planter is against the wall of the
house. The bottom of the planter is aligned with the bottom of the house. The
planter remains selected.

8. Still using the Move tool, click one of the planter’s faces, and move the cursor
in different directions around the modeling window.

The planter is “stuck” to the wall of the house (Figure 9-5). It moves easily back
and forth along the red axis. When you move the planter along the green axis, it
actually pulls the wall out, distorting the shape of the wall.
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Figure 9-3:

Using the Pushy/Pull tool, you remove the
back wall of the planter. Click the inside
face of the back wall, and then click one of
the back edges to remove the wall.

®00 || advanced_components_begin.skp - SketchUp 7[;%"’ e9-4: o
- = - = e, en you're moving entities, it's
- Bl TNl=llalfa) ©INANGANTEE 773 0 always best to maich a specific
point on the object being moved
to a specific point on another
object. Here the lower-right back
corner is selected with the Move
tool. It will be moved to the
bottom edge of the house’s wall.

Don’t confuse the sticky behavior of ungrouped entities with the glue-to behavior
of components. They’re two different things, as explained in the box on page 319.

9. Press Ctrl+Z (38-Z).

The planter is back in front of the house, not touching the rest of the model.
The planter is still selected.

10. Right-click the planter and choose Make Group from the shortcut menu.

An extra highlight appears around the planter indicating that it’s now a group.
You may want to go ahead and give it a creative name like Planter.
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®00

5 &

P B ]

|| advanced_components_begin.skp - SketchUp Figure 9-5:

e T Faces and edges, also known as

: . entities, have a tendency to stick

to each other if they're not inside
of groups or components. Here,
the ungrouped planter is stuck to
the wall. When you try to move
the planter, part of the wall
comes along for the ride.
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11. Choose the Move (M) tool, and then click the lower-right back corner of the
planter. Click the bottom edge of the house.

The planter snaps to the edge of the house as before.

12. Still using the Move tool, click one of the planter’s faces, and move the cursor
in different directions.

This time you can move the planter in different directions without bringing
parts of the house along with it.

The behavior of the planter as a grouped object is dramatically different from the
behavior of the planter when it was just a collection of selected edges and faces. So
the lesson here is simple but important to keep in mind. If you don’t want parts of
your model to stick to each other, keep them in groups or components. You're still
able to align them with other parts of your model; the difference is they won’t weld
together in a way that makes your model difficult to manage.

Unsticking Sticky Entities

If you want to keep the entities in your SketchUp model from sticking to each
other, the best thing to do is to select the edges and faces that make up a logical
object and then combine those entities in a group (right-click - Make Group) or
in components (right-click - Make Component). Groups and components offer
many other benefits, but controlling sticky behavior is at the top of the list.

So what do you do if you've created a model (or one is passed along to you) and
the logical objects in the model weren’t grouped? That’s the situation with the
house model used in this exercise, and you need a way to take care of the problem
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after the fact. Logically, the roof, garage, and maybe even the individual floors
should be separate groups. Go ahead and try to grab the roof and move it to
another location. The walls of the second floor are stuck to the bottom of the roof.
The result looks like Figure 9-6.

®00 )| advanced_components_begin.skp - SketchUp f iy‘!" 3”9'71-' ’
= [ Vil LIEIRACIE s ogically, the roof is a separate
AL T mlllla? € e IR  c/cmcnt from the walls of the
house, but SketchUp doesn’t
know that unless you turn the
roof into a group or a
component.

The cure is to select the edges and faces (also known as entities) that make up your
roof, and then turn them into a group. Sometimes it can be a little tedious to find
all those edges and faces, and you have to be careful not to include the wrong edges
and faces in the selection. Using the house roof as an example, here are some pro-
cedures to follow:

1. Click the Front view on the View toolbar, or choose Camera — Standard Views
— Front.

SketchUp shows you the Front view of the house with the planter.

2. With the Select (space bar) tool, starting to the left and above the roof, drag a
selection window around the entities that make up the roof.

When you drag from left to right, the entities that are completely within the
window are selected (as shown in Figure 9-7).

3. On the View toolbar, click the X-ray button, or choose View — Face Style - X-
ray.

The faces in the model become semitransparent, making it easier to see the
edges in your selection (Figure 9-8). Because you’re able to see through the
house, you can tell without changing your view whether the back edges or faces
are selected.
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Start drag here Selection window Roof selected Figure 9-7:
~ Drag the selection
o0 |7 advanced_components_begin.skp - SketchUp = window from the left to
'S G Elal<ila) LISARACIT 203 O 7 right. as shown here, to
select all the entities
completely within the

selection window. When

you drag in the other

direction, from right to
left, SketchUp selects all
the entities partially

( within the selection

j l window.

4. Right-click the selection and choose Make Group from the shortcut menu.

The entities that make up the roof become a group, and SketchUp highlights
the group. When you click any part of the group, you select the entire group.

Tip: If you're creating lots of groups, it's best to rename them as you create them. That way, they're easier
to keep straight.

5. With the Move (M) tool, click the roof and move it away from the top of the
house.

As expected, because the roof is grouped, it moves as a single unit and doesn’t
bring parts of the house walls as you move. Now you can look down into the
second floor of the house. Moving or hiding the roof is a great way for you to
examine separate floors in a model.

| ®00 l_I advanced cnmponents begln skp SketchUp l-'igure 9-8:

o = Y Use the X-ray view to
double-check your
selection before making
a group or component.
Make sure that all the
edges you want in your
group are highlighted
and also that you don't
catch any unwanted
edges in the selection.
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It’s much easier to group your model as you build it, as opposed to separating an
existing model into groups after the fact. Still, sometimes you need to divide and
conquer after the fact, so a little practice never hurts. Go ahead and separate the
garage from the rest of the house. Here are a couple of tips to keep in mind:

+ Drag your selection window from left to right. That way, only entities entirely

inside of the selection window are selected.

+ Remember that it’s easiest to see selected entities when you’re in X-ray mode.

UP TO SPEED

Sticky Behavior vs. “Glue to” Behavior

These two SketchUp terms seem similar but describe
entirely different behaviors, and it's worth noting the differ-
ence. When SketchUp designers refer to sticky behavior,
they're talking about the way edges and faces stick to each
other. Place an ungrouped box flush against a surface, and
you find that they're welded together. Moving one distorts
the other. (This chapter explores sticky behavior beginning
on page 313.)

SketchUp’s gluing or “glue to” behavior is a different phe-
nomenon. When you create a component in SketchUp, as
described on page 321, you can adjust settings that control

the natural alignment of the component. For example, you
probably want doors and windows to glue to walls. So you
change their settings to glue to vertical surfaces. Other com-
ponents like trees, furniture, and people you want to glue
to a horizontal surface.

To avoid confusion, remember that sticky behavior
describes the way ungrouped entities naturally stick to
each other. “Glue to” behavior is limited to the alignment
properties that you set when you create components and
import image objects. For more on imported images, see
page 452.

Editing a Group

When you click a group, you select the entire group. If you want to make changes
to the edges and faces inside of a grouped object, you have to open it in edit mode.
As usual in SketchUp, you have more than one way to get to the same place:

+ Right-click - Edit Group (Control-click - Edit Group). Use the Select (space
bar) tool to select the group, and then right-click it in the modeling window. As
an alternative, you can right-click the name of the group in the Outliner window.

+ Double-click the group. This technique is a quick and easy way to open a group
for editing, especially if you’re comfortable double-clicking.

« Edit — Edit Group. This is the longest route to opening a group for editing, but
you can be confident that the menu command is always there when you need it.

Hiding the Rest of the Model while
Editing Groups and Components

Typically when you open a group for editing, the rest of the model is faded, and
the group (or component) is the only part of the model that’s displayed in sharp
colors. You can use another way to edit groups and components. You can have
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SketchUp completely hide the rest of the model while you’re editing, making it
easier to focus your attention on the group that you’re editing; it also gives you a
handy way to determine exactly what’s included in your group.

1. In your model of the house, with the Select (space bar) tool, right-click the roof
group and then choose Edit Group.

The roof of the group opens for editing. The rest of the model is faded.
2. Choose View — Edit Component — Hide Rest of Model.

Everything in the modeling window disappears except for the entities that are
part of the group that’s being edited, as shown at the bottom of Figure 9-9. You
may think it’s a little misleading that this command is hidden under Edit Com-
ponent, and you’re right. It’s good to keep in mind that many commands that
work with components also work with groups, and vice versa. When in doubt,
try it out. If something unexpected happens, you can always reverse it with the
Undo key (Ctrl+Z or 88-Z).

3. Click the X-ray view button on the toolbar or choose View — Face Style — X-ray.

You see the lines and edges that make up the roof. If you look carefully in the
middle of the group, you see some unneeded edges. They were left behind after
the Follow Me tool created the roof.

4. Using the Eraser (E), remove the extra edges.

If you accidentally erase something the roof needs, press Ctrl+Z (8-Z) and try
again.

5. Choose View — Edit Component — Hide Rest of Model.

Unless you want to continue to edit your components with the rest of the
model hidden, choose this menu command to remove the checkmark next to
“Hide Rest of Model”.

In this example, you used two tools that make it easy to clean up your groups and
components: the “Hide Rest of Model” command and the X-ray style. When you
hide the rest of the model, it’s obvious what edges and faces are included in a
group or component. Using the X-ray style, you can easily view all the edges and
faces in your model from almost any viewpoint.

Hiding similar components

There’s also a second command under View — Edit Component that applies only
to components. When you edit components, SketchUp shows all the other
instances of that component, even if you've selected “Hide Rest of Model”. If you
only want to focus on the single components you're editing, choose View — Edit
Component — Hide Similar Components. Then everything disappears except the
component that’s open for editing.
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®00 advanced_components_begin.skp - SketchUp Figure 9‘9-_' )
G & GHARd=l=ie CIEISACIE 253 o i Using the View — Edit

Component — Hide Rest
of Model command, you
can choose how
SketchUp displays the
rest of your model as

i you edit groups and

)| components.

Top: SketchUp fades but
displays the rest of the
model.

Bottom: SketchUp hides
%1| advanced_components_begin.skp - SketchUp everything except the
A = : group open for editing.
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Creating Components with “Glue to” Options

When you create new components, it usually works best to build them in place. In
this next example, you create a window component. The first step is to draw the
window in a wall. That way SketchUp knows how the component is oriented in the
modeling window. In addition, when you create a component, you can tell
SketchUp what types of surfaces it should adhere to and align with. In the follow-
ing steps you see how to align a component by setting its “Glue to” properties:

1. With the Rectangle (R) tool, start to draw a rectangle on the front of the house.
Then type 4',3' and press Enter (Return on a Mac).

A window-like rectangle appears on the front of the house.

2. With the Offset tool, click the edge of the window and start moving in; then
type 3 and press Enter.

SketchUp creates a new face 3 inches inside of the original rectangle. The 3-inch
offset forms part of the window trim. (Remember, you don’t have to type the
inches symbol when you’re using the “Architectural Design — Feet and Inches”
template.)
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3. Still using the Offset tool, double-click the line created by the last Offset command.

This inside rectangle forms the window frame. Double-clicking with the Offset
tool repeats the last command. In this case, you create another face that’s 3
inches inside of the previous edges.

4. Using Push/Pull (P), push the windowpane back 6 inches, push the window
frame back 3 inches, and pull the window trim out 2 inches.

When you’re done, the window looks similar to the one in Figure 9-10.

‘@00 || advanced_components_begin. Figure 9-10:

| = : ———  This window may not be the fanciest window ever
modeled, but it’s easy to create using the
Rectangle (R), the Offset (F), and the Push/Pull (P)
tools. All it takes is a few clicks and some numbers
in the Measurements toolbar.

5. On the toolbar, click the X-ray view button, or choose View — Face Style — X-ray.

When you’re in X-ray view, you can see all the edges in your model. This view
makes it easier to see the edges that are highlighted as you make a selection.

6. Using the Select (space bar) tool, drag from left to right to create a selection
window around the model’s window.
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7. Right-click the selection and choose Make — Component.

The Create Component window appears (Figure 9-11), showing options
divided into three groups: General, where you can enter a name and descrip-
tion; Alignment, where you can change several options including “Glue to”
properties and “Cut opening”. The third group doesn’t have a title and shows
only one checkbox: “Replace selection with component”.

® o0 9| advanced_components_begin.skp - SketchUp ;Zguge g'lz:
e~y e AR T s e Create Component
OE = G LCINVANGHNTAE R o window looks a little

different on a Mac than
in Windows, but it has all

/_’_’—I Name: |window the same settings. Each
component has its own

General

Description: | 4' x 3' standard frame windo - S .
i Origin point that’s used
. to align the component
Ly in other models.
Glue to: | Any = ] ( Set Component Axes \ -
ECul opening

Always face camera
Shadows face sun

E Replace selection with component

Cancel ) (Create )

Component origin point

8. Type window in the Name box and 4' x 3' standard frame window in the
Description box.

Descriptive names are very helpful when you work with components. If you’re
in a great rush, you can skip the description.

9. Click to open the “Glue to” menu, and then choose Any from the options
shown.

The “Glue to” options include None, Any, Horizontal, Vertical, and Sloped. By
choosing the Any option, you make sure that your window component will
adhere to vertical, horizontal, or sloped surfaces.
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10.Leave the “Cut opening” and “Replace selection with component” boxes
turned on. Choose the Create button.

The “Cut opening” option creates openings for components such as doors and
windows. It’s described in more detail on page 330. When the “Replace selec-
tion with component” box is turned on, SketchUp turns the selection in the
modeling window into an instance of the component.

11. On the toolbar, click the X-ray button.
The faces in your model become opaque.

The window is a single component, similar to the planter and roof in the previous
exercises. When you click the window, a single click selects all the edges and faces
in the component, and the component displays an extra highlight box around the
entire component.

Using a Component’s Origin and Axes

Your component displays an Origin point where red, green, and blue axis lines
meet (Figure 9-11). Your window component’s Origin is in the lower-left front
corner. This point lets you align the component when it’s placed in other models.
When you want to place an existing component in your model, you click the com-
ponent in the Component window (Window — Component). At that point, the
component is attached to your cursor. The point where it’s attached is the compo-
nent’s Origin. When you click a point in the SketchUp modeling window, you
place the component in the larger model. In other words, the Origin for the com-
ponent is positioned at the point you clicked in the model.

You can change the position of the Origin by clicking the Set Component Axes
button. That’s not something you need to do for this window.

Don’t be concerned when you see that the green and blue axes are swapped in com-
ponents. It won’t have an effect when they’re inside a larger model. The technical
reason for this axis swap has to do with the way dynamic components are built.

Copying and Placing Components

There’s no big mystery when it comes to copying and pasting components. The
process is similar to that in most other programs, including your word processor.
Select the component you want to copy. You can perform the Copy command in a
couple of ways:

+ Keyboard shortcut: Ctrl+C (Windows); 8-C (Mac)
+ Edit —» Copy

By copying the window component, you place it on your computer Clipboard.
Then you can paste the copy into your model in a similar fashion:

+ Keyboard shortcut: Ctrl+V (Windows); 8-V (Mac)

- Edit — Paste
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There’s another method that you used in some of the earlier examples. You can use
the Move (M) tool in copy mode: toggle key Ctrl (Windows) or Option (Mac).

Tip: You may expect to see the Copy, Paste, and Cut commands on the shortcut menu that you bring up
with a right-click, but that's not the case in SketchUp. If you're looking for “cut and paste” speed, the key-
board shortcuts are your best bet.

1. With the Select (space bar) tool, click the window component and press
Ctrl+C (38-C).

SketchUp places a copy of the window component on the Clipboard.
2. Press Ctrl+V (38-V).

A copy of the window component is attached to the cursor.
3. Move the cursor to different faces on the house model.

The window snaps to any face in the model, even the sloped face of the roof.
4. Click to place the window next to the first window you created.

The copy of the window component is glued to the wall next to the original.

At this point, you can continue to place window components in your model
simply by pressing the Paste keyboard shortcut and clicking the surface of your
house. The problem is, you’re not being very precise about the placement, so erase
any windows you may have placed in your model except for the first one. Natu-
rally SketchUp provides ways for you to place components quickly and precisely,
as you’ll see next.

Using Guides to Place Components with Precision

When you want to place entities with precision, think of the Tape Measure tool.
Using the Tape Measure, you can place guides in your model. You can then align
other entities along those guides. SketchUp arrays (described in this next example)
also give you a way to quickly create aligned and evenly spaces entities. These enti-
ties can be groups, components, or even a single edge.

1. With the Tape Measure (T) tool, click the edge between the first and second
floors, and then click the bottom edge of the window frame where it touches
the face of the wall.

Make sure you click the point where the window frame touches the wall
(Figure 9-12), or you'll have trouble aligning the rest of the windows.

2. Still using the Tape Measure, click the wall’s left edge, and begin to move
toward the center of the wall. Type 12 and then press Enter.

SketchUp creates a guide that’s 12 inches from the left edge of the wall.
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Tip: Use Cirl (Option) to toggle the Tape Measure’s guide mode. When a + appears on the cursor, the
Tape Measure creates guidelines.

3. Use the Tape Measure to click the right edge of the wall, and begin to move to
the center of the wall. Type 12 and then press Enter.

SketchUp creates a guide 12 inches from the wall’s right edge.

4. Click the lower-left corner of the window component where it meets the wall,
and then click the guides where they intersect on the left side of the wall.

The window is placed on the horizontal line, precisely 12 inches from the wall’s
left edge.

5. Choose the Move (M) tool and then press Ctrl (Option).

A + sign appears on the Move tool’s cursor, indicating that the Move tool is in
copy mode.

6. Click the window component’s lower-right corner where it meets the wall.

A copy of the window component is attached to the Move cursor, as shown in
Figure 9-13.
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7. On the right side of the wall, click the intersection of guides.

The copy is placed on the horizontal guide, exactly 12 inches from the edge of
the wall.

8. Type 3/ and then press Enter.

SketchUp creates an array of evenly spaced windows between the original and
the copy. The wall has four windows: the first window and the three windows
created by the Array command. Until you enter another command or choose
another tool, you can continue to change the number of windows.

9. Type 4/ and then press Enter.

SketchUp shows five windows on the wall: the original and the four created by

the Array command. Choose a number of windows that looks good to you on
the wall.

In this example, you create an array of windows between the original and the copy by
using the forward slash symbol (/), meaning “divide by.” You can also create an array
using the multiply symbol (x). Here’s how it works. Follow the steps above to move a
copy of the window a short distance, say 10 inches. Then at step 8, type 4x and press
Enter (Return on a Mac). Instead of placing the array of new windows between the
original and the copy, SketchUp positions the new windows every 10 inches.

CHAPTER 9: ADVANCED TECHNIQUES FOR GROUPS AND COMPONENTS

327



Copying and Placing
Components

Note: SketchUp's Array feature is described in more detail on page 169.

The Effects of the “Glue to” Options

At this point you can examine the effect that the “Glue to” options have on your
components. Remember, back on page 323, you chose Any as the “Glue to” set-
ting. You already saw how your window components were ready to snap to any

face of the house whether the faces were vertical walls or the sloped roof.

Now with the Move (M) tool, click the face of the wall with the windows, and then
pull it forward in the modeling window. Notice how the windows stay glued to the
face of the wall. Wherever that wall goes, the window components follow

(Figure 9-14).
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ced_components_begin test.skp - SketchUp Figure 9-14:

The window components are
glued to the vertical face of the
wall. So when the wall is moved,
the windows move as well. You
can select the type of face a
component will glue to. Choices
are None, Any, Vertical,
Horizontal, and Sloped.
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Click one of the windows, and drag it to a new position. Because of its glued-to
nature, the window wants to move along the plane of the face that it’s glued to.
Drag the window to the side of the house, so that it doesn’t touch the face of the
wall. Then with the Move tool, click and move the face of the wall. The window
still moves with the wall, even though it’s no longer on the face—all because of its
glued-to status. When you’re done experimenting, press the Undo key (Ctrl+Z for
Windows; 8-Z for Mac) until you return to the point where you have several win-
dows on the face of the wall.

Ungluing a Component

A time will come when you want to unglue a component from the face it adheres
to. Right-click one of the windows on the face, and then choose Unglue from the
pop-up menu. The window doesn’t move, but it does look changed, as shown in
Figure 9-15. The unglued window is different from the other glued components in

three ways:
+ Once the window is unglued, it no longer moves with the face of the wall. The
unglued window stays in position while the wall and other windows move.
+ It’s also easier to move the unglued window into any position within the model-
ing window.

+ The unglued window no longer cuts an opening in the face of the wall.

Copying and Placing
Components

- S T S
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Note: If you unglued one of your window components, use Undo (Ctrl+Z or 88-Z) to restore it to its
glued glory before continuing with the examples in this chapter.

Component’s Cut Opening Option

When you created the window component (page 323), the “Cut opening” option
was checked, as shown in Figure 9-16. As a result, the windows created an opening
when the glass pane was pushed back into the model. As you might guess, the “Cut
opening” option is great for creating doors, windows, and a lot of other compo-
nents; however, it does have one major drawback. In the real world, walls aren’t
paper-thin. They have a surface on each side and some sort of framing in the middle,
often 2X4 or 2x6 lumber. The cut opening feature only cuts openings in the
single surface that it’s glued to. As handy as the cut opening feature is for making
quick-and-dirty models with simple exterior faces, it isn’t very helpful when you’re
making a more realistic model that includes interior floor plans. In those cases,
you’re going to have to do more work and cut your own openings for windows.
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ver a component to find its click behaviors.

Figure 9-16:
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Placing Components in Your Model

Components are an important part of SketchUp. It’s likely that many of your
models will include both components that you create and readymade components
that you find in SketchUp or the 3D Warehouse:

1. Choose Window — Components.
The Components window opens.
2. In the Components window, click the In Model button (Figure 9-17).

The Components window shows the components that are in your model. You
see your window component. You may or may not see Sang, depending on how
you disposed of him. You don’t see the planter that you created at the beginning
of this chapter (page 313), because the planter is a group, not a component.

View Options Details Figure 9-17:
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3. Click the window component and place a couple more windows on both sides
of the house on the second floor.

The number of windows and how carefully you want to place them is up to you.
Use the Orbit (O) and other view tools to maneuver around your model. If
you're going for precision, use the Tape Measure (T) to create guides and the
Array feature to add copies.

4. Place two windows on the roof as skylights.

At this point, you run into a “gotcha!” The windows appear to align with the
surface of the roof, but notice that they don’t cut an opening in the face of the
roof. The edges and faces of the roof are inside of a group. For the window
component to do its cut-opening magic, you need to open the group for edit-
ing and place the window inside of the group.
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Tip: A window or door component cannot cut an opening in a wall if the wall’s face is inside of a group
or component and if the window or door is on the outside. You must open the component, and then
place the door or window on the wall.

5. Use the Select (space bar) tool to select the windows and then press Delete.

The windows disappear from the model. You can use Shift-click to select both
windows at once before you press Delete.

6. Right-click the roof and choose Edit Group from the shortcut menu.

The Group opens for editing. The rest of the model is faded. If you have set
View — Hide Rest of Model, then all you see is the roof group.

7. Click the window component and then click the roof. Place two windows on
the roof.

The window components are now glued to the roof surface and cut an opening
in the roof.

As your models become more complex, it becomes second nature to open groups
and components for editing. Sometimes you want to make changes, and other
times you want to add new elements to the group or component. In this example,
you made changes to a group. Those changes only affect that group. As you see
later in this chapter (page 336), when you make changes to components, those
changes affect all the other instances of that component.

Exploring the Components Window

As far as components are concerned, the Components window is Grand Central
Station. That’s where you find all the components in your model and where you
hunt for premade components. In the next few steps you add premade door com-
ponents to your model. In the process, you make a visit to the 3D Warehouse—
think of it as Home Depot for SketchUp.

1. Click the Navigation button and then choose Architecture from the drop-
down list.

When you click Architecture, several collections of architectural components
are displayed in the preview window.

The Navigation list shows collections of components (Figure 9-18). Click one of
the collections’ names to see the components it holds. At the top of the list, you see
the familiar In Model option. Further down the list, you see collections grouped
under “Favorites” and “Recent”. You add and remove collections from your
Favorites list by using the commands under the Details button on the Compo-
nents window. The Recent list keeps track of collections that you’ve used recently.

2. Click the View button and choose List View.

In the drop-down menu, you see several options:
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4 Figure 9-18:
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Components When you click the Navigation button in the Components
window, you see a list of all component collections. At the
top of the list, the In Model collection shows the components
that are stored in your SketchUp document. The other
collections may be stored on your computer or at the

+ Small Thumbnails displays icon-sized images representing the collection or
the component.

+ Large Thumbnails displays larger, but still icon-sized, images representing
the collection or the component.

+ Details shows on the left the icon for the collection or component. On the
right is descriptive text, which may include a link to a website with even
more information about the collection or component.

« List View shows no image, just a few words to describe the collection or com-
ponent. When you need to cut through the clutter, the list view can help.

* Refresh is similar to your browser’s refresh button. Choose Refresh when you
want SketchUp to reread and redisplay the component or collection info.

3. Choose “DC Doors and Windows”.

“DC” stands for dynamic components, so you see several door and window com-
ponents that offer special features. For example, you may be able to change the
dimensions of the components, or you may be able to open and close them in
your model. If you’re in Details view, make sure you click the icon, not the text. If
you click the text, SketchUp opens the 3D Warehouse in your web browser.
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4. Choose Door Arch Top from the list.

SketchUp downloads the component from the 3D Warehouse. Briefly you see a

progress bar on the screen, indicating that SketchUp is downloading the com-
ponent from the 3D Warehouse. When the download is complete, the compo-

nent is already attached to your cursor, so all you have to do is click in your
model to place the component.

Note: SketchUp's 3D Warehouse is a website: http;//sketchup.google.com/3dwarehouse/. The Search
box in the Components window searches the component collections on your computer and the ones in

the 3D Warehouse. If you don't find what you want using the search function in the Components win-
dow, check the website. The two don't always show the same results.

5. Click the bottom edge of the wall next to the garage.

The door component is placed in the wall.

6. Right-click the component and then choose Dynamic Component - Compo-
nent Options.
The Component Options window displays an image of the component and its
name at the top. With most components, you see text that explains how the com-

ponent works and what options you can change (Figure 9-19). Below that are
controls for making changes to the component.

Figure 9-19:
r T The Component Options for the
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7. Click the Height menu and choose 8. Then click the Width menu and choose
3-4. Click Apply and close the Component Options window.
The door changes dimensions according to your specifications.

8. Choose Tools — Interact and then click the door (Figure 9-20).

When you choose Interact, the cursor changes to a finger with a highlight on
the end. When you click the door, it opens or closes.

®00 || advanced_comp: Figure _9'20: h . Ve
n) @ A A==l LIEEE Dynamic components may have interactive features.

Top: Choose Tools — Interact and the cursor changes to a finger.

Bottom: Click the door and it opens and closes.
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9. Double-click to open the garage group for editing.

If you open the garage in edit mode before you hunt down a garage door, you’ll
save some time and a click or two.

10.In the Search box of the Component window, type one car rolling garage door.

SketchUp searches the online 3D Warehouse for a component that matches
your description. When it finds a match, it shows the component in the Com-
ponents window.

11. Click the garage door and then click to place it on the face of the garage.

The garage door snaps to the surface of the garage and cuts a hole in the face. If
you hadn’t opened the garage group for editing, the door would not be glued to
the face and it wouldn’t cut an opening.

Editing Components

As explained earlier, editing a component is different from editing a group in that
the changes you make to a component change every instance of that component.
You’ve got lots of window components in your house, so they present an opportu-
nity to see this principle in action:

1. Right-click (or Control-click) any one of the windows in your model and then
choose Edit Component.

The window component opens for editing. The rest of the model fades. As an
alternative, you can double-click a component to open it for editing.

If you have set View — Hide Rest of Model, then all you see is a single window
component. For this example, it’s best if you can see the rest of the model, so
change your view, at least for a moment.

2. Zoom in to a close-up view of the window component (Figure 9-21).

You can use several handy zoom tools. If you have a scroll wheel on your
mouse, that may be the easiest. You can also click with the Zoom (Z) tool, or
drag with the Zoom Window tool.

3. With the Rectangle (R) tool, draw a small rectangle on the middle of the
window’s frame.

Make the rectangle about half the height of the frame, so it can serve as a hori-
zontal piece of sash, as shown in Figure 9-21.

4. With Push/Pull (P), pull the rectangle and then click the frame on the other
side of the window.

Notice that as you make changes to the open component, all the other compo-
nents change at the same time.
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5. With the Move (M) tool, select the edge where the windowsill meets the
window frame, and then pull the edge up in the blue direction (Figure 9-22).

You’re creating a slope for the windowsill. That should help it to drain water
when the storms hit SketchUp land.

6. Open the Materials window (Window — Materials), and change the color of
the windowpane to a blue translucent color. Change the color of the frame to
gray or some other color of your choice.

The technique for applying colors is different for Windows (page 196) and Mac
(page 207).

7. When you’re happy with the modifications, click outside of the component or
choose Edit — Close Group/Component.

The window component closes and all the instances of the window component
reflect the changes just made.
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Figure 9-22:

When you open and make changes to a
component, you see those changes
immediately in every other instance of
that component.

Making Components Unique

The changes made to the windows look fine all the way around the sides of the
house, but there’s a problem with the two windows that serve as skylights. They’re
sure to catch water and, once they do that, they’re sure to leak. Some modifications
are in order; however, because the skylights are instances of the window component,
any changes you make will affect the other windows. The solution? Before you make
your changes, make the two skylight windows unique. Here are the steps:

1. Right-click (or Control-click) the roof, and then choose Edit Group from the
shortcut menu.

You need to open the roof group for editing before you can make changes to
the skylights.
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2. With the Select (space bar) tool, click the first skylight and then Shift-click on
the second.

Both skylight components are selected, and they show the selection highlight.

3. Right-click one of the window components, and then choose Make Unique
from the shortcut menu (Figure 9-23).

The two skylight windows are no longer instances of the window component.
Look in the Components window (Window — Components), and you see the
original window component, named “window”. A second component is called
“window#1”. That’s the name SketchUp gives the new component it created as
a result of the Make Unique command.

®00 || advanced_components_begin test.skp - SketchUp Figure 9-23:
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4. Double-click one of the window#1 components to open it for editing.

The component opens and the rest of the model is grayed out. Changes that you
make to this component appear in the other skylight but not in the other win-
dow components.

5. With the Line tool, trace the inside edges of the window frame from corner to
corner.

One line may be all it takes for the face of the window to fill in.
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6. Using the Offset (F) tool, click the edge of the window frame, and begin to
move in toward the center of the window. Type 4 and then press Enter (Return
on a Mac).

A new inset face appears in the center of the window, as shown in Figure 9-24.

®N00 [9] advanced_components_begin test.s  Figure 9-24:
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a skylight.

7. Choose the Move tool and click the inside face. Then press and release the Alt
key (88 on the Mac) and pull up the inside face.

Pull the surface up so that it creates the kind of bubble shape you see on skylights.

The Alt (88) key toggles auto-fold, so SketchUp creates the necessary folds to
distort the face of the windowpane. Double-diamonds appear on the Move cur-
sor when it’s in auto-fold mode. If you have trouble pulling the window up
along the blue axis, press and release the up arrow.

8. Choose the Eraser tool. Then press and hold Ctrl (Option), and click the lines
in the skylight “glass.”

Ctrl (Option) smoothes the edges as you click them, which gives the skylight
glass a nice curved effect (Figure 9-25).

Tip: Want to unsmooth an edge? Use the Eraser tool and press Shift+Crtl (Shift-Option) as you click
edges that were previously smoothed.
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Note: To follow SketchUp best practices with this model, remove the extra faces and edges in the win-
dows#1 component. The easiest way to do so is to right-click the curved glass and choose Hide from the pop-
up menu. Then go to work with the Eraser (E), erasing the leftover window frame and panes. You have lots
of edges to dispose of, but be careful not to erase the outside frame that's used in the skylight. When you're
done erasing unneeded geometry, go to Edit — Unhide — Last and the skylight glass reappears.

9. Choose Edit — Close Group/Component twice.

First you close the window#1 component. The repeated command closes the
roof group. As an alternative, you can click outside of the components in the
modeling window. Once all the components are closed, you no longer see dotted
lines surrounding the groups or components.

At this point the house model is beginning to show a little character. To dress it up
even more, you can continue adding premade components. The next sections
focus on more techniques for working with and managing your components.

Renaming Your Component

When you use the Make Unique command, SketchUp keeps the original name and
adds numbers. That’s enough detail to identify the new component in the Compo-
nents window, but “window#1” isn’t a very accurate name for your newly created
skylight. To change the name and description, open the Components window
(Window — Components). Click window#1 and then, at the top of the window,
type the name and description you want to use for your component, as shown in
Figure 9-26.
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Figure 9-26:

It doesn’t matter what tab you're on in the Components
window; the component’s name always appears at the top.
To change the name, just type your new, improved name.
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Saving Components for Reuse

You’re the creator of the newly named “skylight” component. It wasn’t one of the
components that you retrieved from a collection or the 3D Warehouse. So at this
point the only place the skylight component exists is inside of this SketchUp docu-
ment. With a decent chance you’ll need a skylight again, it makes sense to save it

where you can reuse or even modify it for some other purpose.

1. In the Components window (Window — Components), click the Select tab.

The Select tab shows your components as thumbnails, a list of names, or longer
descriptions, depending on the View Options (Figure 9-17). Choose the view
you like best.

. Click the In Model button.

SketchUp displays the components that are in your model. If you added
components to your model but later deleted them, they’ll show here, too.

. Right-click the skylight component, and choose Save As from the shortcut

menu.

A file browser window opens. Use the browser to find a folder where you want
to store your SketchUp components. If this is your first component, you may
want to create a special SketchUp Components folder. Over time, it’s likely that
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you’ll want to create subfolders to hold different types of components: win-
dows and doors, landscape furniture, people, and pets. It’s your collection, so
organize it in a way that makes sense to you and provides room for growth.

4. Click the Save button.

SketchUp saves components in files that are exactly the same as any SketchUp
document. In fact, the files have a .skp extension. That means you can use any
SketchUp document as a component, and you can open any component file as
a SketchUp document.

Purging Unused Components from Your Model

SketchUp keeps track of all the components in your model. Click the In Model
button (Figure 9-27), and you see a list of all the components that are currently in
your model. If you added a component, then decided you didn’t need it and
deleted it, you’ll still see the component in the list. What’s more, SketchUp keeps a
copy of the component saved in your document, so it’s ready to use if you need it.
Complex components dramatically increase the size of your documents, so if
you’re not using and not planning to use components, it makes sense to get rid of
them. To purge your SketchUp document of any component that isn’t actually
used in your model, click the Details button and then choose “Purge unused”.

It’s a good idea to purge your SketchUp documents of unneeded components and
colors before you save a final copy or email it to a colleague. It keeps the file size to
a minimum, and it keeps everything neat and tidy.

Tip: There's a similar “Purge unused” command in the Materials window. It makes just as much sense to
purge your document of unneeded materials. In Windows, click the Select tab and then choose Details —
Purge Unused. On a Mac, go to Window — Materials. Instead of a Materials window, you see a window
named Colors that's part of the Mac's standard color system. Click the SketchUpColorPicker—it looks like a
brick. At the bottom of the window, click the List pop-up menu and choose Purge Unused. If you want to
purge your document of materials, components, and empty layers, go to Window — Model Info — Statis-
tics and click Purge Unused.

Creating a Collection

SketchUp stores components in collections. When you first use SketchUp, you see
the collections that came with the program, and you see additional collections that
are stored in the 3D Warehouse. As you create your own components, you’ll want
to start creating your own collections. You can organize your collections however
you want—by object, by client, or by project. It’s up to you. Suppose you want to
create a new collection named My Windows for the window and skylight created
in this chapter. Here are the steps:

1. In the Components window (Window — Components), click the Select tab.

The Select tab shows your components as thumbnails, a list of names, or using
longer descriptions, depending on the View Options setting.
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Figure 9-27:
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2. Click the In Model button, as shown in Figure 9-27.

SketchUp displays the components in your model. If you added components to
your model but later deleted them, they’ll show here, too.

. Click the Details button and choose “Open or Create a Local collection™;
“Create a new collection” on a Mac.

A standard file browser window opens, where you can navigate through your
folders and create new folders. Find or create a folder named My Windows
where you want to store your windows.

. Select the My Windows folder and then click Open.
SketchUp creates a new collection named My Windows.

. In the upper-right corner, click the “Display the secondary selection pane”
button.

A new pane opens at the bottom of the Components window. With two panes
open in the Components window, you can drag components from one collec-
tion to another.

. In the drop-down menu in the secondary pane, choose the My Windows
collection.

Nothing yet is in the My Windows collection.
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7. Drag the “skylight” and “window” components into My Windows.

SketchUp saves copies of the skylight and window components in the My Win-
dows folder as .skp files. The next time you use SketchUp for this or any other
document, youwll find the two windows in the My Windows collection
(Figure 9-28).

Figure 9-28:
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Sharing SketchUp Components

You can move SketchUp components between computers or share them with
colleagues in many ways. Because SketchUp components are SketchUp (.skp) doc-
uments, you can shuffle them in and out of your collection folders using your
computer’s file management tool: Windows Explorer or the Mac Finder. Want to
move components between your home and office computer? Copy them to a
thumb drive or email them to yourself; then place them inside of one of your com-
ponent collection folders.

If you work on a computer network and want to share components with your col-
leagues on the network, create collections in a public or shared folder. That way
everyone with permission to access the folder can access the same components.
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Swapping Components in Your Model

It’s easy to swap one component for another in your model. Or if you prefer, you
can replace every instance of a component with a different component. In this
example, you replace one of your window components with a window from the 3D
Warehouse. The first step is to find a likely candidate that’s roughly the same size
as your 4 x 3-foot window.

1.

In the Components window (Window — Components), choose the Select tab
and then in the Search box, type double hung window 35 x 58.

SketchUp hunts around the 3D Warehouse and presents any candidates that
meet your description (Figure 9-29).

Figure 9-29:
Type some keywords in the Search box, and SketchUp shows

oo
|oo

you matching components. In this figure you see double-hung
windows that meet the 35 x 58 dimensions.
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R —
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. Click a window and then press Esc.

When you click a window, it’s downloaded and then added to your In Model
collection. The window is automatically attached to your cursor. Pressing Esc
removes the window from your cursor, but it still appears in the Components
window’s In Model view.

. With the Selection tool, click one of the windows in your model.

A selection box appears around the selected window.

. In the Components window, click the In Model button.

SketchUp shows all the components in your model, including the newly added
window from the 3D Warehouse.

. In the Components window, right-click (or Control-click) the new window,

and then choose Replace Selected from the context menu.

The selected window in your model is swapped for the new window.
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The Replace Selected command works great if you want to swap just a few compo-
nents at a time. There’s an even better way if you want to swap all the instances of a
component at once.

Tip: When you swap components, SketchUp uses the component’s Origin as a reference for placing the
new component in the model. (For details on a component's Origin, see page 323.) The new compo-
nent's Origin is placed in the same spot as the previous component’s Origin. If the Replace Selected or
Reload commands aren't behaving the way you expect them to, check to see if the components' Origin
and axes are oriented differently.

Swapping Components Using the Reload Command

Suppose you want to show a client a house with a few different window styles.
Using the Reload command, you can change all the instances of a window compo-
nent with a single command (Figure 9-30). The only caveat is that the new window
component must be stored on your computer or on your network where you can
find it with a file browser. Here are the steps to swap the window you created with
the double-hung window from the 3D Warehouse:

1. In the Components window (Window — Components), right-click (or Control-
click) the new double-hung window.

A context menu pops up with several different options.

®00 |9] advanced_components_begin test2.c  Figure 9-30:

when you want to swap all
the instances of a component
for another component. Here
the window you created in
this chapter is swapped for a
window from the 3D
Warehouse.
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2. Click Save As.

A file browser window opens where you can navigate through the folders on
your computer or network.

3. Find the My Windows folder and then click Save.

SketchUp saves a copy of the double-hung window as a .skp file in your my
Windows folder. You can save it with a different file name if you want.

4. In the Components window, right-click (or Control-click) the window component
you created earlier, and then choose Reload from the pop-up menu.

A file browser window opens, similar to the one in step 2. Make sure you’re
viewing the In Model collection, or you won’t see the Reload command.

5. Navigate to the My Windows folder, and then double-click the double-hung
window.

SketchUp replaces all the window components in the model with the double-
hung window. Because it’s no longer in the model, the original window is no
longer listed in the In Model collection.

The Reload command is a great way to demonstrate changes in a model. It usually
works best when the components are similar in size, shape, and orientation. How-
ever, you have no restrictions on the components you can swap. If you’d like to
swap a window with a pickup truck component, you’re free to do so. Your archi-
tecture career may suffer, but you could do it.
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10

Matching Your Photos
in SketchUp

Google SketchUp is far from being a one-trick pony. As you saw in earlier chap-
ters, SketchUp lets you quickly design models from scratch and determine the
dimensions as you work. But say you already took a photograph of what you're
trying to model. Wouldn’t it be great if you could just show the picture to
SketchUp and say, “I want this. Same shape. Same size. Just do it.” It may not be
quite that easy, but you can use a photograph as a reference when you create a 3-D
SketchUp model. Using a little magic called Photo Match, SketchUp identifies the
perspective and focal length of the photograph. Then it recreates that view in the
modeling window. Using the drawing tools, you trace over parts of the image to
create edges and faces of a three-dimensional model. You can use the original
photo to create textured surfaces in your model, or you can use the standard
SketchUp methods to add details.

This chapter shows you how to do it all. It begins with a detailed explanation of
Photo Match and some tips to consider when you’re shooting photos for Photo
Match. Then, in the exercises, you get to see Photo Match in action as you create a
model of the famous Villa Savoye, located in Poissy, outside of Paris, which was
designed by the noted architect Le Corbusier.

How Photo Match Works

When you work in SketchUp, you create three-dimensional models using a two-
dimensional tool—your computer’s monitor. SketchUp provides visual clues that
simulate the perspective you see in the real world and vanishing points that artists
have used for centuries. The blue, red, and green axes also give you reference points,
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so you can identify three-dimensional directions even though you’re looking at a
two-dimensional computer screen. Your view of the SketchUp model is called the
camera view because it’s similar to looking at a scene through a camera lens.

Now consider a photograph of a building. A photo is a view of a scene through a
camera lens. It’s very similar to a single view within SketchUp’s modeling window.
Within that scene, you can probably identify a vertical line that’s the same as
SketchUp’s blue axis line. With some photos, you may also be able to trace lines
that represent the red and green axis lines. If it’s easy to find axis lines in a photo,
it’s probably a good candidate for Photo Match.

Tip: If you can't find horizontal lines at a right angle to each other in the photograph, you may have a
problem using it in Photo Match. See the next page for tips on photos that work well with Photo Match.

In a nutshell, here’s how Photo Match works:

1. You take a photo of a building or other object that you want to model. The
photo in Figure 10-1 is a nearly perfect candidate for Photo Match.

2. You import that photo into the SketchUp modeling window by using a special
matching mode. The steps on page 353 explain how to import a photo for
Photo Match.

3. Using calibration tools in matching mode, you help SketchUp identify the blue,
green, and red axes in the photo. In the process, you’re also helping to identify a
point that’s similar to the Origin point in SketchUp’s modeling window. The
calibration process gives SketchUp the information it needs to set up a
SketchUp camera view (perspective and focal length) that matches that of the
photo. On page 355, you see the steps for calibrating an image for Photo Match.

4. Once the calibration is complete, you can trace over some of the lines in the
photo to create edges and faces for the three-dimensional model. The exercise
on page 371 shows an example of tracing over an imported Photo Match image
to create three-dimensional objects.

5. Since you already have a photo of the structure, why not use that image as a tex-
ture for the faces in the model? The quality of the results depends on the photo.
For details on the process, see page 369.

6. As an alternative to using a photo texture, you may want to use the image to
help you create three-dimensional features attached to your structure. The steps
on page 371 give you an opportunity to do that.

Once you’ve created the front of your model, you’ll often repeat this process to
create the back faces and sometimes the top of your model.

For Photo Match to figure out the focal length for a particular camera view, it
needs to identify parallel lines on both the red and green axes, and it needs to iden-
tify the vanishing point for those parallel lines. The classic vanishing point example
is a set of train tracks. When you stand on the tracks and look down the line,
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Green axis Blue axis Red axis Figure 10-1:

This photo of the Villa
Savoye designed by Le
Corbusier makes an
ideal photo for use with
Photo Match. It’s easy to
identify the blue axis in
the center of the image.
You can view two faces
of the building at right
angles to each other,
making it easy to
determine the red and
green axes. Also, the
building’s faces have
strong parallel lines.

it appears that the tracks meet at some point in the distance—that’s the vanishing
point. (Now get off the tracks before a train comes.) SketchUp analyzes the dis-
tance between the parallel lines at different points along the axes. From these
details, Photo Match can create the proper perspective and focal length for the
camera view in the SketchUp modeling window.

Shooting Photos for Photo Match

You use SketchUp’s Photo Match feature to help you draw a three-dimensional
model using a two-dimensional photograph as a reference tool. It’s not surprising
that some photos work better than others. For example, a photo taken with an
extremely wide angle lens may be so distorted that straight lines appear to be curved.
Not helpful. If the object you want to recreate in three dimensions is very small in a
photo, you may not have enough useful detail. That’s often the case in photos where
a building isn’t the main subject. To get the best results when taking photographs for
Photo Match, you need to shoot carefully and follow these guidelines:

+ Keep in mind that you want to be able to identify the blue, green, and red axes
within the photo.

+ Photo Match works best with models that have parallel lines, like buildings with
rectangular windows. SketchUp can use these lines to determine the perspec-
tive or focal length of the camera view. Roof lines may work well depending on
how the roof relates to the face of the building’s walls. The line where a building
meets the ground is often uneven, so it’s not much use.

+ Shoot the building from the corner so that you can see two faces of the build-
ing. Ideally you want that corner to be in the center of the photo.

CHAPTER 10: MATCHING YOUR PHOTOS IN SKETCHUP
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+ Shoot with a normal-view lens to avoid distortion, like the equivalent of a
50mm lens on a 35mm film camera. Don’t zoom in to a telephoto view or zoom
way out to a wide angle or fisheye view.

* Get close enough to the building so that you shoot a reasonably high resolution
image, but not so close that you have to use a wide angle lens that distorts the lines.

+ Lines that are straight in the object should appear as straight lines in the photograph.

Some photos are almost always difficult to work with in Photo Match. Here are
some of the types of photos that don’t work and why:

+ Foreground objects blocking the view. When using Photo Match, you need to
be able to find straight, relatively long lines that run vertically and horizontally
in the picture. When identifying horizontal lines, you need to find lines at right
angles—think of your SketchUp models with their red and green axes.

Photos taken from high above or way below a building. These angles distort the
image. Ideally you want the camera and the subject to be roughly at the same level.

Cropped images or images where the margins are expanded. These don’t provide
a true perspective, because the center of the photograph has been artificially
changed. Photo Match uses the center of photographs to recreate the perspec-
tive and to determine the focal length of SketchUp camera view.

Perspective-corrected photos. That is, photos where the camera’s natural per-
spective has been changed. You might change perspective on a camera with a
perspective correction lens or by adjusting the plane on special “view” cameras.
You can also do this type of correction in software like Photoshop. These types
of images may look great, but they don’t give SketchUp the information it needs
to determine perspective and focal length.

Spliced images. These are panoramic images or stitched images created by splicing
several photos together. The process used to create these images so that their edges
match warps the images to the point that they’re not useful for Photo Match.

Head-on images of a single face of a building. SketchUp needs to place the blue,
green, and red axes over the image. A straight-on photo of a building only pro-
vides references to two axes, making it difficult or impossible to determine the
perspective and focal length for SketchUp’s camera view.

+ Super high resolution images. Such images may cause a problem because they
increase the size of the SketchUp file.

Note: Bonnie Roskes' Google SketchUp Cookbook (O'Reilly) has some great recipes for photo match
techniques.
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Importing a Photo
for Photo Match

After you’ve captured the perfect photo, according to the process described on
page 351, you want to import the photo into SketchUp. In this example, you
import a photo of the Villa Savoye, shown in Figure 10-1, so that it can be used
with Photo Match. You can download a copy of the photo, named villa_savoye_

front.jpg, from http://missingmanuals.com/cds.

1. Open a new SketchUp document by using the “Architectural Design — Feet and

Inches” template.

You can hide or remove Sang, the SketchUp model, from the modeling window.

2. Choose Camera — Match New Photo.

The “Select background image file” window opens. In Windows it looks like

Figure 10-2. Macs display a similar window for finding and opening files.

~ Preview

I —— S
@ Select background image fie I . N
Lookin: [ ] missingCD_ch10 =~ Bk E-
R Name Datetaken  Tags Size Rating
b
Recent Places n ﬁ (=
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Desktop i
e
I
Chrstophsr
L
Computer
| ™)
Network
File name: [vil-savoyeront ipg ] Open
Files of bype: |Al Supported Image Types =] Cancel

Figure 10-2:

Use the “Files of type”
menu to choose a
specific image format
such as JPEG. To display
all the types of image
files that SketchUp can
import, choose All
Supported Image Types
as shown here.

3. Navigate to the folder holding your photos, and then select villa_savoye_front.jpg

and click Open (Import on a Mac).

The imported image showing the front of Villa Savoye appears in the modeling
window. A grid and several axes and control lines appear superimposed on the
image as shown in Figure 10-3. The Match Photo window (Figure 10-5) auto-

matically opens.
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Note: The maximum size of an image that SketchUp can import is 1024 x 1024 pixels. SketchUp auto-
matically shrinks files that are larger than this size when it imports them. The folks at Google say you'll get
the best results by resizing images before you import them, rather than letting SketchUp do the job. They
recommend using a program like Photoshop that uses a scaling method called bicubic resampling. As of
SketchUp 7 you can override this file size limitation by going to Window — Preferences — OpenGL
(SketchUp — Preferences — OpenGL) and turning on the “Use maximum texture size” checkbox. When
you make this change, SketchUp warns that that this setting may slow your computer.

An Alternative Method for Importing Images

Another command you can use to import photos into SketchUp is File » Import.
This option brings up a similar file browser box, but the difference is that this
generic import file box lets you choose how you want to use the imported file. As
shown in Figure 10-4, your options are:

+ Use as image. This option lets you place an image anywhere in the SketchUp
modeling window. It looks a little like a two-dimensional billboard. You can
move it and anchor it to any location, and you can resize it with the Scale tool.
Interestingly, you can view the image from either side, but the back side is a
mirror image of the front.

+ Use as texture. Choose this option when you want to load an image to be used
as a texture. After you click Open (or Import on a Mac), the image is loaded in
the paint bucket cursor, ready to apply to any face in SketchUp.
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+ Use as New Matched Photo. Use this option when you want to import an image
to assist you in creating a three-dimensional model. SketchUp loads the image
as a background, just as described in the previous steps.

Calibrating the
Photo Match Image

Figure 10-4:
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Calibrating the Photo Match Image

After you’ve imported an image for Photo Match, as described on page 353, the
Match Photo window appears on your screen (Figure 10-5). Many of the other
menu commands are grayed out, meaning you can’t use them. That’s the case until
you click the Done button in the Match Photo window. The assumption is that the
first and most important thing you need to do at this moment is to calibrate the
photo. If that’s not the case, you can click Done and then reopen the Match Photo
window later by choosing Camera — Edit Matched Photo — villa_savoye_front.jpg
(or the name of your imported photo).

Photo Match needs your help identifying a few key elements in your photo. Armed
with that information, SketchUp can set up a camera view that matches the photo,
making it easy for you to trace over the two-dimensional image to create a three-
dimensional model.

Here are the elements that Photo Match needs identified:
+ Origin point.

* Blue axis.
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+ Parallel lines on the green axis.

« Parallel lines on the red axis.

You identify these elements by dragging parts of the grid that’s superimposed over
the image when the Match Photo box is displayed. Follow these steps to calibrate
the Villa Savoye photo for use with Photo Match:

1. Find the Origin point in the Photo Match grid, and then drag it to the lower

corner of the Villa Savoye structure, as shown in Figure 10-6.

As you drag the Origin, the grid rearranges itself over the image. When the Ori-
gin is in place at the corner of the building, the blue axis runs along the front
corner of the building, as shown in Figure 10-6. If your mouse has a scroll
wheel, it may help to zoom in to get a better view of the corner and the blue
axis. You don’t need to worry about any of the other lines at this point—you’ll
deal with them in later steps.

2. Find the two red, dashed registration lines with the boxes on the ends. Drag

the boxes to arrange the top line along the top edge of the building, as shown
in Figure 10-7.

As you drag the control boxes, the other lines in the grid change position over
the photo. For example, the blue axis pivots around the Origin point. Don’t
worry about the other lines, just work to get the registration in position. Once
all the registration lines are in place, the rest of the grid will shape up just fine.

Tip: To quickly zoom out so you can see the entire building, right-click the picture, and then choose
Zoom Matched Photo.
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Figure 10-6:

The grid’s Origin is a
hollow, yellow square. A
solid red and a solid
green line lead into the
Origin. On the opposite
side of the Origin, you
see a dotted red line and
a dotted green line
heading off in the

other direction.
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Figure 10-7:

Use the control boxes on
the ends of the dashed
lines to arrange the
registration lines along
parallel lines in the
structure. The
rectangular faces of the
building are perfect for
aligning the registration
lines. The windows in this
building would also work
well for aligning the
registration lines.
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3. Drag the control boxes of the lower red registration line to align it along the
bottom edge of the windows.

It’s not necessary to position the boxes at the corners of the building, just align
them on the edges you know to be parallel to the first line.

4. Repeat steps 2 and 3, to align the green registration lines along the other face of
the building.

The purpose of positioning these registration lines is to identify two lines that
you know are parallel. By identifying these lines, you give Photo Match the
information it needs to position the SketchUp camera in the modeling window.

5. Double-check the alignment of the origin, and the registration lines.

At this point, you may want to zoom in on each of the lines and make small
adjustments. The order doesn’t matter; just make adjustments until you’re
satisfied with the results.

6. Move the Origin point to the right-back corner of the building, and then drag
the Origin point down to the ground level.

The blue axis may not be perfectly aligned with the back corner of the building,
due in part to distortion in the photo. A dotted line extends next to the columns
(called pilotis).

7. Right-click the image and choose Rotate 90 Right.

The axes rotate 90 degrees around the Origin point. What you see depends on
the original orientation of the axes around the Origin, but it’s likely that one of
the lines (red or green) emanating from the Origin changes from dotted to
solid, making it easier to see. If you don’t see a solid line, right-click and choose
Rotate 90 Right a second time.

8. Move the Origin to the back corners of the building, and double-check the
alignment of the axes.

You can move the Origin to different positions in the photo. When you do, you
should see a red or green line emanating from the Origin. Check to see if this
line is aligned with an edge in the photo, such as the bottom of Villa Savoye. If
the red or green line is dotted, right-click and choose Rotate 90 Right until you
see a solid line.

Adjusting the registration lines is one of those processes where you tweak the position
of the lines, change your view, and tweak a little bit more. Some photos are easier to
work with than others, but you’ll seldom get everything lined up perfectly. It’s just the
nature of photos and camera lenses to introduce some distortion into pictures. For
example, when you move the Origin to the back corners of the building, it’s likely that
the blue axis line will be slightly skewed. Still it’s worthwhile spending some time to
do the best you can with your image.
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Adjusting the Grid

Measurements are important in SketchUp whether you create a model from
scratch or from a photo. When you type 20" in the Measurements toolbar, you
want SketchUp to respond accurately. So when you’re creating a model from a
photograph and Photo Match is setting up the camera view, how do you set the
scale for measurement? You do that by adjusting the grid that’s superimposed over
the photo to match something of known height.

In addition to the thicker axis lines, you see lighter, dotted grid lines over the
photo. These grid lines form squares, like graph paper, along the axes in the mod-
eling window. By setting the grid spacing in the Match Photo box, you establish
the measurement system for the model. Sometimes you know exact dimensions of
a building, and other times you may have to make an estimate from the photo-
graph. With Villa Savoye, you can estimate that the height from the ground to the
top wall is about 20-22 feet. To adjust the grid, you tell SketchUp the size each
square represents. Then in the photo, you adjust the grid itself to match. It’s easier
to understand by actually doing it. Assuming that the height of Villa Savoye is 20
feet, here are the steps:

1. Drag the Origin back to the right-back corner of the building.

The right-back corner gives you a clear view of the height of the building. Place
the Origin all the way down on the ground for this operation.

2. In the Match Photo window, type 20'.

Remember to enter the unit symbol for feet, otherwise SketchUp assumes
you’re talking inches.

3. Drag the blue axis line so that one square in the grid reaches from the ground
to the top of the wall, as shown in Figure 10-8.

When your cursor is over the blue axis line, it changes to a double arrow. When
you drag, the axis line doesn’t actually move, but the size of the grid squares
grows or shrinks, depending on the direction of the drag. You know that one
corner of the grid begins at the Origin, so you want to position the next hori-
zontal line at the top of the wall.

Tip: Sometimes it's difficult to see the grid lines over a photo. In addition to whatever is going on in the
photo, you see axis lines and the registration lines, which appear brighter and bolder than the grid lines. If
you're having trouble seeing the grid lines, use the Opacity slider in the Match Photo window. Drag the
slider to the left. As the photo disappears it becomes easier to see the grid lines.

4. In the Match Photo window readjust the Opacity of the photo and then click
Done.

If you made changes to the opacity of the photo, you want to bring it back to its
fully opaque glory for the next exercise, “Applying an Image to a Model” on
page 369. Adjusting the grid is the last step for calibrating the photo, so when
you choose Done, the grid and all the other calibration apparatus disappear.
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Figure 10-8:

The grid lines here are dotted, red lines. One line runs
horizontally from the Origin. The next line is matched to the
height of the wall. The grid is made up of 20-foot squares, but
because of the 3-D perspective, they don’t appear square on your
monitor.

Grid lines
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The Match Photo window is still on the screen, but its name is changed to
Sketch Over.

If you need to bring it back later for adjustments, choose Camera — Edit
Matched Photo. You can also click the gears icon in the upper-left corner of the
Sketch Over window.

With the grid properly adjusted, you can use the measurements that appear in the
Measurements toolbar as references. And you can be confident that when you type
measurements for dimensions, moves, and push/pull operations, they’ll be to scale.

Building a Model from a Picture

With the SketchUp modeling window and camera view all set up, you can create a
three-dimensional model by tracing over the picture. Always begin your Photo
Match modeling at the Origin and build from there. If you start drawing at some
other point, it’s deceptively easy to create entities that look good from one angle,
but are actually way off in space. In the case of the Villa Savoye, you have a photo
of the back of the building, too (villa_savoye_back.jpg). To use both the front and
back images, you need a common reference point. The right-back corner in the
front image works well, because you can see it in both photos.

Villa Savoye is obligingly rectangular, so the best tool to grab is the Rectangle tool.
You draw the back wall, and then using the Push/Pull tool, you can create a box
the size of the building by using the reference points in the photo.
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Follow these steps to build your Villa Savoye model:

1. With the Rectangle (R), click the Origin, and then draw a rectangle for the
back wall of Villa Savoye as shown in Figure 10-9.

Your rectangle looks distorted because of the perspective. At this point, you can
just make a rough guess about the location of the hidden back corner of the
building. The important thing is that the rectangle is on the back plane.

Figure 10-9:

Start at the Origin and
draw the back wall for
the Villa Savoye model.
Don't worry too much
about the length of that
back wall; you can resize
your model later.

2. With the Pan (H) tool, drag to move the photo and the model. Then with the
Orbit (Q) tool, drag to change the camera view.

When you use the Pan (H) tool or the Zoom (Z) tool to reposition the model and
the picture, you remain in the Sketch Over view, and the photo is still visible.
However, if you use the Orbit or one of the other view tools, the photo disap-
pears. That happens because you’ve moved the position of SketchUp’s camera.

3. In the upper-left corner, above the modeling window, click the name of the
photo, villa_savoye_front.jpg.

When you click the name of the photo, the image returns and SketchUp moves
the camera back to the Sketch Over position. The words “Sketch Over” appear
beneath the photo’s name, as shown in Figure 10-10.

4. With Push/Pull (P), click the face of the rectangle, and pull the face to the front
edge of the building.

Match the top-front corner of the box with the building in the photo. You can
hide the model by turning on the Model checkbox in the Sketch Over window.
The Sketch Over window and the Match Photo window are the same beast.
There’s just a different name at the top of the window, depending on what
you’re doing. If the Sketch Over window isn’t visible, you can bring it back with
Window — Photo Match.

Tip: 1t may be helpful to change to X-ray view as you're extruding the box with Push/Pull.

CHAPTER 10: MATCHING YOUR PHOTOS IN SKETCHUP 361



Building a Model
from a Picture
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5. In the Sketch Over window, click the button named “Project textures from
photo”.

The image from the photo is superimposed on the faces of the box, as shown in
Figure 10-11. In the figure, the box extends beyond the edge of the photo. This
problem occurred because in step 1 it was hard to figure out exactly where the
hidden back corner was. It’s not a big problem, though, because you can easily
fix it with the Push/Pull tool.

Figure 10-11:
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6. Orbit around to get a view of the left side of the box; then use the Push/Pull
tool to adjust the box’s size.

When you change view, the background photo disappears, but the image pro-
jected on the box remains (Figure 10-12), which makes it easy to resize the box
to fit the image. If the top or other sides of the box need adjusting, you can
make those changes now.

Note: Some parts of the photo such as the columns (pilotis) may appear distorted, and the corners may
not match up perfectly. Most photos have some degree of distortion. You can improve some of these
problems with small tweaks. In the case of the pilotis, it makes sense to create 3-D models rather than
using the image.

¢’ Untitled - SketchUp Figure 10-12:
File Edit View Camera Draw Tools Window Help With the photo projected onto
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7. Use the Orbit (Q) tool to maneuver around to the back of the building.

Find an angle that shows the back corner centered in the window, with both
faces that were previously hidden now in view.

8. In the Sketch Over window, click the New Matched Photo button.

The New Matched Photo button looks like a + sign. When you click the but-
ton, a file browser window appears. In Windows it looks like Figure 10-13.

9. Find the photo file villa_savoye_back.jpg and click the Open button.

The photo of the back of Villa Savoye appears as the background in the
SketchUp modeling window along with the calibration grid. Now two photo file
names appear as tabs above the modeling window.
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New Matched Photo Figure 10-13:
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10.In the Sketch Over window, turn on the checkbox next to Model.

Your model, which at this point is a basic box, disappears. Don’t worry; you’ll
bring it back later.

11. Repeat the steps to calibrate this image (described on page 355) and to adjust
the grid (described on page 359).

This image for the back side of the building needs to be calibrated to the
SketchUp model. The steps to do so are identical to the steps used to calibrate
the first image. Line up the red and green registration lines on parallel lines in
the photo. Move the Origin to the same corner used to calibrate the front view.
From the back, that’s the left corner. You don’t have to enter a new grid size in
the Match Photo window, because SketchUp remembers the grid size. You do
have to drag the blue axis to adjust the grid in this view to match this image.

12. After you’ve calibrated the photo, turn on the Model checkbox in the Match
Photo window.

The box reappears and it should match pretty closely with the photo as shown
in the bottom of Figure 10-14. If necessary, you can make adjustments to the
model or to the photo calibration.

13. Click the “Project textures from photo” button.

The image from the back of the building is projected on the back sides of the box.
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Figure 10-14:

Top: You calibrate the
photo for the back side
of the building with the
model not displayed.

Bottom: Then when the
model is displayed, it
should line up pretty
closely with the photo.

14. Use the Orbit (Q) tool to view your model from different sides.
You can continue to tweak the model and the way it’s projected over the box.

+ To reposition the image over the box, click the Edit Matched Photo button
(it looks like gears) in the Sketch Over window. Then adjust the green and
red registration lines.

« To resize the box, use the Push/Pull tool on one of the faces.

At this point, you have a box that’s dressed up with the projection of photos on
four faces. It’s not perfect, but it shows promise.

Adding 3-D Details to Your Model

Sometimes photo projection doesn’t give you satisfactory results, and you're better
off using your 3-D modeling skills. That’s the case with the bottom portion of Villa
Savoye. The pilotis look okay when you view them from the original angle of the
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photo, but as you rotate the image, they begin to look skewed, due to the distor-
tion of the photograph. Cylindrical columns aren’t hard to produce and copy in
SketchUp, so you're better off recreating them. That way they’ll look good from
every angle.

1. Using the Orbit tool, change the view so you can see the bottom of the model.
Then with Push/Pull push the bottom of the box up.

Align the bottom of the box with the bottom edge of the building. When you’re
done, none of the columns is visible.

2. With the Circle (C) tool, begin to draw a circle on the bottom of the box, near
the corner, and then type 4.

Your circle has a 4-inch radius, which, with the help of Push/Pull, you can turn
into columns that are 8 inches in diameter. You don’t have to worry too much
about where you create the column—Ilater you’ll use the photo to help you
position it.

3. Using Push/Pull, begin to pull the bottom of the column down, and then click
the Origin.

By clicking the Origin, you align the bottom of the column with the ground
level, as shown in Figure 10-15.

4. Click the photo name villa_savoye_front (2D).

The background photo becomes visible, and the view changes to the Sketch
Over view of the front of the building.

5. With the Move (M) tool, position the column at the front of the building.

Move the column so that it’s directly over the column in the photo.

Tip: When you notice differences between your model and the background photograph, make your
decisions based on your end-product. Here it's more important that the columns are lined up properly
with the model than that they're exactly lined up with the columns in the photo. You're using the photo as
a reference, but you don't have to follow it slavishly.

6. Still using the Move (M) tool, press and release the Ctrl (Option) key. Then
move a copy of the column to the left corner of the model.

If necessary use one of the arrow keys to lock the movement along an axis. Place
the copy over the image of the column in the photograph.

7. Before doing anything else, type 4/ and press Enter.

SketchUp creates an array, so you have five columns, or pilotis, along the front
of the villa. (To create an array, type the number and the divide sign immedi-
ately after making a copy.)
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Figure 10-15:

{ */ Origin

Align the bottom of the column to the Origin point to
make the column reach the ground level.

8. With the Select (space bar) tool, drag from right to left over the bottom of the
column at the front corner.

The column displays a selection highlight. By dragging the selection window
from right to left, you select any entities partially within the selection window.
This movement selects the entire column.

9. Press Shift as you drag from right to left over the column on the left corner.

The columns on both ends are now selected, as shown in Figure 10-16.

10. Click the tab with the photo name “villa_savoye_back (2D)”.

The view changes to the Sketch Over view of the back of the building. You can
see the five columns, because the model appears over the photograph. The two
columns on the ends are still selected.
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Figure 10-16:

Both end columns are
selected. In the next step,
you use SketchUp's
Array feature to create
two rows of columns
along the sides of the
building.

Selected columns

11. With the Move (M) tool, click the selected column on the right. Then press and
release Ctrl (Option).

Pressing the toggle key puts the Move tool in copy mode. When you move the
cursor, copies of both the selected columns move with the cursor.

12. Move to the back corner of the house and position the column over the column
in the photo. Then click.

When you click the photo, you place two columns at the back of the house.
13. Type 4/ and then press Enter.

SketchUp creates an array of columns along both sides of the house.
14. Use the Orbit (Q) tool to examine the column placement.

You see five columns placed at the front of the building and two rows of columns
along the sides. The placement of the columns should be uniform.

If the columns are all properly positioned, great! You're ready to head up to the
roof to do some more work. If you’re not happy with the columns, you can select
and reposition some of them or start over. Remember that there’s always a little
distortion in the photos. So if you weren’t happy with placing some of the col-
umns directly over the columns in the photos, make some adjustments when you
try again.
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Applying an Image to a Model

You may have noticed from the photo that a lot is going on up on the roof at Villa
Savoye, which has some interesting curved walls and openings. The Front and
Back view don’t give you the whole picture, but Google Earth satellites do. In this
next section, you apply a photo of the roof to the top of your model. Then you use
the image to help you recreate that detail on the top of the villa. Instead of import-
ing this image as a matched photo, you import it as a texture:

1. Click the “villa_savoye_front (2D) tab”.

When you change your view in the next step, the photo disappears, but remem-
ber which side of the building is the front with the curved walls.

2. Use the Orbit (Q) tool to view the roof of the building.

Rotate the view so that the front of the building is pointed toward the bottom of
your computer screen.

3. Choose File - Import.

A file browser window opens. In Windows it looks like Figure 10-17.

Applying an Image
to a Model

[ Figure 10-17:
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4. Find and select the file named villa_savoye roof GoogleEarth.jpg. Click the
“Use as texture” radio button and then click Open.

The image you’re importing is attached to the cursor.

If you don’t see the file where you saved it, make sure the “Files of type” menu
(Format on a Mac) is set to either JPEG or All Supported Image Types.
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5. Click the roof’s upper-left corner and then click its right edge.

The first click anchors one corner of the image. The second click applies the
texture to the face of the roof. The photo isn’t oriented or sized properly.

6. With the Select tool, right-click the photo and choose Texture — Position.

The imported photo is tiled on the screen. You see pushpin markers at the cor-
ners of the image (Figure 10-18). Each of the pins is a different color and has an
icon next to it. One icon, a cross with four arrows, looks like the Move tool.
Drag that icon to move the image on the screen. Another icon is a circle. Click
that icon to rotate the image. The last two icons show skewed rectangles. You
can use these controls to change the photo’s orientation to the face of the roof.

Tip: After you use one of the position tools, SketchUp returns to its standard modeling mode. If you want
to make more changes to the texture image’s position, use the Select tool to right-click the photo, and
choose Texture — Position again.
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7. Click the circle icon and spin the image so that the curved walls face the bottom
of the computer screen.

When you click the Rotate icon, a protractor style tool appears, making it easy
to tell when you’ve rotated the image 90 degrees.

8. With the Select tool, right-click the image and choose Texture — Position.
The tiled image appears again. Pushpins mark the corners of one of the images.
9. Right-click once more and then click Fixed Pin.

The fixed pin mode is deselected, and the checkmark next to Fixed Pin disap-
pears. This means you’re in free-pin mode and can reposition the pushpins.

Tip: In free-pin mode, you can move the pins to different positions in the photo by using the dlick-move-
click method. To position a pinned point of the image on a particular point of your model, drag the pin.
First you click-move-click to mark positions in the photo. Then you drag to stretch the image into position
over your model.

10. Click one of the pushpins, and then click again at the corner of the roof in the
image. Place each of the pins on a different corner of the roof.

You move the pins using the click-move-click method. When you’re finished,
the four pins mark the corners of the roof in the image.

11. Drag the pin next to the Move icon to the nearest corner of the model. Drag
each of the pins to the corner of the model.

As you drag the pins, the image twists and distorts, but when you’re finished,
the photo of the roof is positioned on top of the model, as shown in
Figure 10-19.

12. Right-click and then choose Done from the shortcut menu.

When you click Done, you return to SketchUp’s standard model editing mode.
The Villa Savoye has images applied to all four sides and the roof, as shown in
Figure 10-20.

Tip: If you make a mistake while positioning a texture, it's best to right-click (88-click) and choose either
Undo or Reset. If you use Ctrl+Z (88-Z) to undo, you lose the entire positioning operation and have to
start from scratch.

Creating 3-D Details from a Texture Image

The photo creates a fine map of the top of the building when you look straight
down from the sky—that’s the Google satellite view. It doesn’t do much for the
model when viewed from the ground level. So, this is another case where it makes
sense to use the image as a guide to model three-dimensional elements.
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Creating 3-D Details
from a Texture

You’ve learned earlier in the book all of the SketchUp skills required to build up
the wall on top of the Villa Savoye. You n