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Introduction

Look around you. You are in a space with height, breadth and depth. You can look up and down, left and right, forwards and backwards. These three dimensions are so ubiquitous that we rarely consider them as we go about our lives. A world without height, breadth and depth would be a world in another universe.

Clearly, then, everything we design and make occupies a part of this three-dimensional space. So here’s the big question…why do we so rarely think and design in three dimensions? ‘What?’ you might mutter with disdain, looking at the many three-dimensional designed objects around you. ‘Of course we think and design in three dimensions!’ I would argue otherwise. In most cases, we think and design flat, in two dimensions.

For almost forty years across Europe and into North America and Asia, I have taught students from many design disciplines, from fashion to architecture, from jewellery to ceramics, professionals too. To my surprise, it became apparent that almost everyone designs three-dimensional objects as a series of flat pictures, taken from the front, from the back, from the top and from the side/s, rather than designing a three-dimensional object as a single three-dimensional entity.

So, using my students as unwitting laboratory mice, I designed a series of paper-folding exercises that tested their ability to think and design in the third dimension. Not surprisingly, I found their abilities were generally underdeveloped. Encouragingly, when they were given hands-on exercises to simultaneously relate the front of an object to the top, to the left side, to the base, to the right side in a fully three-dimensional way, their ability to think and design in the third dimension improved dramatically. A key element here was the use of three-dimensional symmetry, meaning: whatever happens along the X axis must also happen along the Y and Z axes.

This book is a collection of those exercises, tested on my students and selected for their usefulness. If you work your way through it, making as many examples as possible, your ability to think and design in the third dimension will likewise improve.

The benefit of this way of thinking is that it will literally open a new dimension to designing. No longer will such concepts as ‘plan view’ or ‘side elevation’ have any meaning. An object will be conceived in three dimensions, not as a series of plans and views. The three-dimensionality of your work will improve, making it visually richer, more interesting and more personal to you. The bottom line is that you will become a better designer.

Curiously, an object conceived in this way is very difficult to photograph so that its structure can be understood from just one camera position – a consequence, perhaps, of trying to depict a 3-D concept with a 2-D image. The solution for the book has been to include numerous QR codes that link to short movies, showing the structures rotating on a turntable. Only when rotating can their three-dimensionality become fully understood.

With careful study, the exercises in this book will teach you to think and design in the third dimension, increasing the sophistication and visual interest of what you design. Some of the constructions will seem like puzzles. You may find yourself muttering, ‘If this unit goes here, then the second unit must go there…but then, where does the third unit fit?’ In time, these conundrums will become quicker to solve, because you will be improving your ability to think three-dimensionally.

This book is also an excellent primer for teachers from elementary schools to university, who teach three-dimensional geometry, basic form (shapes) and versions of craft/design/technology curricula, and who are looking for simple, ingenious, aesthetic, inexpensive and quick ideas to teach.

I hope you enjoy the book, and that after making making MAKING, you will go wild using your new skills of thinking and designing in the third dimension.

Before You Start

How to use this book

The book is written like a novel, with a beginning, a middle and an end. Just as you would not read the chapters of a story in a random order, this book should not be read by flicking forwards and backwards, making the projects arbitrarily. Instead, please read the chapters in sequence. By doing so, you will come to understand, step by step, how to think and design in the third dimension.

But don’t just read; don’t just look! You should make as many of the projects as possible. Only by making will you become comfortable with thinking in the third dimension. Hands-on is always the best way to learn. When we make, we understand, but when we look, we have only the knowledge. Knowledge can be forgotten; understanding cannot.

Some of the projects will be time-consuming to assemble. That’s a good thing. You will need to understand how each unit relates to the others using the principles of 3-D symmetry…and this may take a little time to comprehend and apply. However, this thinking time is very important, because it is the time when you are learning a new skill. It may be helpful to think of the projects as puzzles, as constructions to be assembled slowly and patiently. Don’t give up too soon. The answers are there when you think in three dimensions.

In short, the more thinking you do and the more projects you make, the more you will learn from the book.

Materials and equipment

MATERIALS

All the examples in this book have been made with 190gsm card. If possible, buy the card in A4 or A3 pads (or, in the USA, ALS or Legal size), rather than in large sheets. It will be more expensive per square unit to buy pads of smaller sheets, but they are much easier to store without damage and much easier to cut if you have a small work area.

If you cannot find card of this exact weight, card in the 160–220gsm range is a good weight to use, because it gives not only stiffness and strength to a structure, but also a degree of flexibility. This is sometimes necessary when overlapping or interlocking adjacent units, when the card may need to bend and tuck.

Card that is thinner than this weight range will have limited strength, and card that is thicker will feel clumsy and unyielding. That said, some of the structures can be successfully and aesthetically made with thicker card, board, carton and even wood, metal and plastic.

Colour plays a very important part in understanding the three-dimensional symmetry in a structure. Thus, the constructions in this book are coloured not for eye appeal, but because the distribution of colour helps the reader to understand the structures with greater clarity. For this reason, you are encouraged to use a variety of coloured cards, not just easy-to-find white card.

EQUIPMENT

You will need:

• Hard pencil (2H), eraser and pencil sharpener

• 30cm (12in) and 15cm (6in) rulers

• A4 or A3 cutting mat (or larger)

• Good craft knife or scalpel, with a generous supply of blades

• Paper glue

LIGHTING

Your making experience will be significantly enhanced if you can work using natural light from a window positioned in front of your table. Artificial light – especially fluorescent light – can quickly tire the eyes. So, if you can, rearrange your working space – or even move to another place – to be near a window.

Further, the softness of natural light makes your work look more aesthetic, makes you want to work more and generally increases a sense of mindfulness.

Finally, any form of dominant top lighting should also be avoided. Top lighting minimizes the shadows across your work, making it look unnaturally flat when you are trying to maximize its three-dimensionality.

Symbols
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How to cut and fold

CUTTING

When the shape is drawn, the next step is to cut it out. This must be done with precision, which is why you are recommended to draw with a sharp 2H (hard) pencil. This grade of pencil will create a pleasingly narrow line that will become the exact path of the cut. A softer or blunt pencil will create a wider, blacker line and, consequently, an inaccurate cut.

[image: ]

If you are cutting the card by hand, it is important to use a good-quality craft knife or, better still, a scalpel (above). Avoid using the most inexpensive ‘snap-off’ craft knives, since they can be unstable and dangerous. The stronger, chunkier ‘snap-off’ knives are more stable and much safer. However, for the same price you can buy a scalpel with a slim metal handle and a packet of replaceable blades. Scalpels are generally more manoeuvrable through the card than craft knives, and help you to cut a more accurate line. Whichever knife you use, it is imperative to change the blade regularly.

A metal ruler or straight edge will ensure a strong, straight cut, although transparent plastic rulers are acceptable and have the added advantage that you can see the drawing beneath the ruler. Use a nifty 15cm (6in) ruler to cut short lines. Generally, when cutting, place the ruler on the drawing so that if your blade slips away from the ruler, it will cut harmlessly into the waste card around the outside of the drawing. An experienced paper crafter will turn their card again and again, so that each cut is made at the most comfortable angle.

FOLDING

While cutting paper is relatively straightforward, folding is less so. Whatever method you use, the crucial element is never to cut through the card along the fold line, but by using pressure, to compress the fold line. This is done using a tool. Whether the tool is purpose-made or improvised is a matter of personal choice and habit.

[image: ]

Bookbinders use a range of specialist creasing tools called bone folders. They compress the card very well, although the fold line is usually 1–2mm (1/32–1/16 in) or so away from the edge of the ruler, so if your tolerances are small, a bone folder may be considered inaccurate.

A good improvised tool is a dry ballpoint pen. The ball makes an excellent crease line, although, like the bone folder, it may be a little distance from the edge of the ruler. I have also seen people use a scissor point, an eating knife, a tool usually used for smoothing down wet clay, a fingernail and a nail file. My own preference is a dull scalpel blade (or a dull craft-knife blade). The trick is to turn the blade upside down (above). It compresses the card along a reliably consistent line, immediately adjacent

XYZ plane axis geometry
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