Chapter 1

Unfolding the Mystery
of Paper Engineering

In This Chapter

Looking at pop-ups and pull tabs
Going artistic with paper sculpture

Creating paper animations

Wloever came up with the idea of construction paper had the right idea: Paper makes
a great building material — you can easily fold, bend, tear, and cut it, and sticking

the parts together requires nothing more than a bit of glue. In elementary school, you may
have been a bit haphazard about putting stuff together. Now that you're (somewhat) grown
up, you don’t have to be any less creative, but you can do a lot more with paper when you

play engineer and plan ahead.

Paper engineering basically means cutting and creating shapes with paper or card. With
paper engineering, you can make pop-up and moving cards, and you can create elegant
and sophisticated sculptures using interesting 3D shapes. You can even make fully working
machines that use only paper for their mechanisms.

This chapter gives you an overview of the main types of paper engineering that [ focus on
in this book. You discover how pop-ups and pull tabs are made and how they work. I take

a look at paper sculpture, a way of using the paper itself as the art medium rather than just
using it as the place where the art is drawn. [ also introduce you to paper animations, or
automata, which are a kind of humorous machine that shows a short animated scene made
entirely out of paper. (Note: If you get the basics down and want to try your hand at design,
I can help you out there, too — simply check out Part IV of this book.)

Including the Right Supplies in YVour Workplace

Paper engineering is a relatively inexpensive hobby. You need only a few tools and materi-
als to get started. Here’s a list of the tools and materials you need to take the first steps
(check out Chapter 3 for details about these items and other items you may want to add to
your workspace later):

» Scissors

v Sharp craft knife

v Self-healing cutting mat
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you. Artists can give you a neat, technical discussion of positive and negative space, but
for the paper engineer, the important idea is this: Cutouts can make great greeting cards.
See Figure 1-2 for a sample where you cut out the word “Wow!” and use a different colored
paper directly behind the cutout.

Instead of adding colors or paints, cufout cards use holes and cuts as their main decorations.
Through the holes and cuts, you can see other paper of other colors or just an interesting
shadow. You can make cutout cards with a craft knife using a whole variety of different
weights and colors of card. Chapter 5 gives you several opportunities to make your own
cutout cards.
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Rising to the Occasion with Pop-ups

Pop-ups literally add a whole new dimension to books and greeting cards. Pop-ups use
clever folds of paper to make ingenious mechanisms. When viewers open pop-up pages,
anything can happen. You can open a greeting card and find that an entire 3D scene —
complete with castles, knights, and a dragon — comes into view. Open another card, and a
whole bunch of flowers appears like a magic trick. Even simple pop-ups can be surprisingly
effective. This section gives you a quick overview of pop-ups. Check out Chapters 6 and 8
for more in-depth info.

Looking at how pop-ups pop up

With a pop-up, you open the page of the pop-up book (or card), and the character lifts into
view. In the simplest pop-ups, you make the effect easily. A cutout of the character is fixed
so that it sits just in front of the background. By clever use of paper tabs, the character
folds flat when you close the book or card. Figure 1-3 shows an example of a simple pop-up
card. The shadows cast on the background give the flat character dimension.

You can make more-complicated pop-ups by changing the way parts are folded and how the
characters join together. If the fold and tabs that hold the card together are angled, then
when the card opens, the character twists into position instead of just lifting straight up.
Figure 1-4 shows how a character can swivel into view.
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Even the most complicated pop-ups work using the same small set of mechanisms. When
you understand these mechanisms, you can design your own amazing paper inventions.
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Figure 1-5:
A parallel
pop-up cat.
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Eyeing the different pop-up methods

Pop-ups come in all shapes and sizes. They use a variety of different mechanisms to do their
popping. From the coffee-table books to greeting cards, each pop-up may use a single mech-
anism or a whole range of linked mechanisms. Read on to find out more about the types of
pop-ups just waiting for your discovery:

v~ Parallel pop-ups: You may well have made the simplest type of parallel pop-up when
you were at school. Usually, parallel pop-ups open only halfway so that the book or
card is opened to 90 degrees. In front of the background of the card is one or more
layers of pictures that are parallel to it. Figure 1-5 shows a typical parallel pop-up.

From this simple starting point, you can change and add to parallel pop-ups to make
quite sophisticated pictures with very interesting mechanisms. With care, the move-
ment of the picture as the card opens can really add to the project’s impact.

v Pop-out pop-ups: The second common type of pop-up is the pop-out pop-up, which you
most commonly see in books. With pop-out pop-ups, the pages open fully, and a 3D
model appears miraculously in the middle of the page.

You can make fantastically complicated pop-out pop-ups that still fold flat, hiding their
secrets within. Figure 1-6 shows an example from Encyclopedia Prehistorica Dinosaurs:
The Definitive Pop-Up, by Robert Sabuda and Matthew Reinhart (Candlewick).
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