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          This book is dedicated to the unknown and courageous ten-year-old son of an employee of
            Sir George Cayley, the “Father of Aviation,” who in 1849 was volunteered by the great
            man to test-fly the world’s first human-carrying glider across Brompton Dale in
            Yorkshire, England, thus making the first recorded manned airplane flight in history. He
            survived, unscathed. Nobody has ever shown more of the Right Stuff.
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Introduction
        



Legend relates that as a boy, Leonardo da Vinci would lie on the Florentine
        hillsides and for long periods watch the birds riding the thermals of warm air that rose
        from the slopes, mesmerized by their effortless grace. 
The modern-day
        equivalent of Leonardo’s fascination would be to watch a glider wheel silently around the
        skies. Sadly, few of us will have the opportunity to pilot a real glider, but we can all
        make and pilot paper versions and experience those unforgettable moments of innocent
        escapism for ourselves as we watch our craft soar through the air, held aloft as if by
        magic. 
This book offers a selection of simple paper planes. Basic flyers are
        not only easier to make and to remember than complex ones, but they generally perform better
        too. All the designs have been selected because they feature one particular aspect of paper
        plane design, such as being very wide or very narrow, great for flying outdoors, a strange
        shape, having an unconventional launch or being particularly acrobatic. Unusually, all the
        crafts are made from squares of paper, not from rectangles. 
Every design will
        fly superbly . . . but not perhaps the first time . . . or even the second time! In truth,
        many planes will crash on their maiden flights and will need trimming correctly to fly well.
        A good flyer is a combination of careful folding and good science, so please read the “Read
        This!” chapter, which follows, for tips and tricks for making all your planes fly really . .
        . REALLY . . . well! 
May all your skies be blue and your landings
    true.


        
            
                
                    
                        Read
                            This! 

                    

                

            

            Paper planes are not just folded paper toys. They are science toys. For a plane to
                fly successfully, it must be folded well and trimmed correctly. This chapter shows
                you how to fold and trim your crafts so that every plane you make will fly superbly. 

            Folding 

            Here are some tips for folding your planes accurately to achieve an optimum
                performance. 

            Setting Up 

            Find a quiet place to work. Turn off any distracting computers, TVs and phones. Put
                out the cat. 

            Organize a working area with a hard, flat surface to fold on, such as a table. A
                large hardback book will also work well. Do not fold on a carpet, rug or tablecloth. 

            Lighting is important. If the light source is directly over your working area, you
                won’t see any shadows on your paper and it will be difficult to fold accurately.
                Change the light source to the front or side by moving curtains, ceiling lights and
                table lamps, until the lighting is comfortable and shadows fall across your paper.
                If changing the light source is difficult, simply move your place of work. 

            Folding Tips 

            Fold slowly. Ask yourself, 
                    Am I folding as accurately as I can?
                
            

            Be careful to follow every step in the instructions and to read everything. If you
                become stuck, unfold your paper to a step you know is correct, then try again. If
                you can’t understand what to do, occupy yourself with something else for a while,
                then try again later. It’s amazing how this can help! 

            The instructions on one step make a paper shape look like the next step. So always
                look ahead to see the result of what each step asks you to do. 

            Think of your first attempt at folding a paper plane as a rehearsal. Fold it the
                first time to understand how it is made, and then make it again, but this time as
                well as possible. 

            Try to fold without scrunching the paper. It is crucial to fold as neatly as possible
                so that the plane will cut through the air cleanly. 

            Trimming 

            Making a paper plane well is one thing; flying it well is quite another. So, if your
                planes are refusing to perform to your satisfaction, please read this section
                carefully. 

            When Is a Paper Plane Actually
                Flying? 

            Fold a paper plane from a square of paper. Launch it. Count how many seconds it flies
                and measure how far it flies. Now, screw up an identical square of paper into a
                ball. Throw the screwed-up ball with the same force and at the same angle as the
                plane was launched. If the paper plane outperformed the ball, it was flying! The
                more it outperformed the ball, the better it was flying. 

            The technique of maximizing the performance of your plane against the performance of
                a paper ball is the science of trimming. There are four basic ways to trim a plane,
                explained below. 

            The Four Ways to Trim a Plane 

            
                
                    1. Adjusting how the plane is held for launch 
                
            

            Hold a plane loosely between your thumb and first finger, as though to launch it.
                Slide your grip up and down the fuselage until the plane tips neither forwards nor
                backwards but balances nicely in your hand. This is the plane’s center of gravity,
                often called the “CG.” 

            Try launching a plane by holding it exactly at the CG, or holding forwards of that
                point, or behind. The plane will launch into the air differently each time,
                depending on where it is held. Experiment with your plane to find the best launch
                position. 

            
                [image: Photo of holding in front of the CG.]
                
                    Holding in front of the CG

                

            

            
                [image: Photo of holding at the CG.]
                
                    Holding at the CG

                

            

            
                [image: Photo of holding behind the CG.]
                
                    Holding behind the CG

                

            

            
                
                    2. Adjusting the speed and angle of launch 
                
            

            Try launching your plane at different speeds and at different angles. Some planes can
                be thrown as hard as possible, whereas others require a gentler launch. Some planes
                can be launched high into the sky, whereas others must be launched horizontally or
                just a little above the horizontal. Planes will sometimes perform spectacular
                acrobatics if thrown downwards with some force. 

            Experiment with different launch speeds and different angles. One combination of
                speed and angle will be the best for your plane, though you may need to make several
                test flights before finding the right one. 

            
                
                    3. Adjusting the dihedral (the angle across the wings) 
                
            

            The dihedral can make a huge difference to the performance of your plane. Experiment
                with the dihedrals shown here. Generally, the wings should make a shallow “Y” shape
                when held in the hand before launch, not a “T.” 

            
                [image: Photo of a steep dihedral.]
                
                    A steep dihedral

                

            

            
                [image: Photo of a shallow dihedral.]
                
                    A shallow dihedral

                

            

            
                [image: Photo of no dihedral.]
                
                    No dihedral

                

            

            
                
                    4. Adjusting the trailing edges (the back edges) of the wings to prevent
                        nosediving and stalling
                
            

            The most common problems with the performance of any paper plane are nosediving and
                stalling. 

            
                    
                        
                            Nosediving
                        
                    
                 means that, after being launched, a plane will fly steeply downwards into
                the ground. To prevent nosediving, the trailing edges of the wings should be bent
                upwards. 

            
                
                    Here, the trailing edges are bent upwards. To bend the paper, stroke it
                        gently between your thumb and first finger, so that it curls slowly upwards.
                        Make sure that the paper on both wings is bent exactly the same, or your
                        plane will fly in a circle (which may even be a good idea!). The more the
                        paper is bent, the more the nosediving will be compensated for, so it is
                        important not to curl the wings too much or too little. The only way to know
                        if the degree of curl is correct is to test-fly and then make further
                        adjustments. 
                
            

            
                [image: Photo of trailing edges bent upwards.]
            

            
                    
                        
                            Stalling
                        
                    
                 means that, after being launched, a plane will fly steeply upwards, stall
                (stop) in mid-air and drop quickly to the ground. To prevent stalling, the trailing
                edges of the wings should be bent downwards. 

            
                
                    Here, the trailing edges are bent downwards. (See the nosediving
                        instructions for more details of how to bend the paper.) 
                
            

            
                [image: Photo of trailing edges bent downward.]
            

            Putting It All Together 

            Few planes fly well on their maiden flights. All the paper planes in this book, if
                made carefully and trimmed properly, will fly superbly. However, it can sometimes
                take many test flights before the correct trimming characteristics are found. For
                that, you’ll need a little patience. 

            So take a little time to find the right combination of holding, speed of throw, angle
                of launch, dihedral, and nosediving or stalling adjustment so that your plane flies
                as well as it can. However, for some people, a plane that flies well is one that
                whooshes and loops in exciting and unpredictable ways, whereas for other people, the
                perfect flight is straight and graceful. The choice is yours! 

            Whichever flight characteristics you choose for your planes, the most important thing
                to remember is that good fun comes from good flying . . . and that good flying comes
                from good science. Choose to make your planes as well as you can. 

            Symbols 

            It’s not so much the step-by-step drawings themselves as the symbols superimposed on
                them that tell you how to make an origami model. Over the years, a general consensus
                has been unofficially agreed upon between origami authors of many countries and
                different languages to make the symbols universal. This means—in theory, anyway—that
                paper folders around the world can pick up any origami book and be able to make the
                models it contains because the symbols are broadly the same, book to book and
                language to language. The symbols included in this book are not the complete set
                used worldwide but are sufficient to enable you to make the models it contains. 

            With two exceptions, the symbols are largely self-explanatory. The exceptions are the
                symbols for the two basic folds of valley fold and mountain fold (actually, if you
                think about it, they are the same fold). Each folding symbol should be learned
                before you begin this book. 

            
                [image: Photo of mountain and valley fold.]
                
                    Mountain fold and valley fold

                

            

            
                [image: Photo of valley fold.]
                
                    Valley fold 

                

            

            
                [image: Photo of mountain fold.]
                
                    Mountain fold

                

            

            
                [image: Photo of existing fold.]
                
                    Existing fold

                

            

            
                [image: Photo of fold and open.]
                
                    Fold and open

                

            

            
                [image: Photo of X-ray view or tuck in.]
                
                    X-ray view or tuck in

                

            

            
                [image: Photo of turn over.]
                
                    Turn over

                

            

            
                [image: Photo of fold dot to dot.]
                
                    Fold dot to dot

                

            

        

    
    
      
        
          
            Hooped Glider

          

        

      

      Simple

      
        [image: Photo of Hooped Glider.]
      

      
          1
         White side up, fold the top corner down to the bottom corner.

      
        [image: Photo of step below.]
      

      
          2
         Imagine that the height of the triangle is divided into equal thirds. Fold the top
        edge down to the point one-third of the way up from the bottom corner . . . 

      
        [image: Photo of step below.]
      

      
          3
         . . . like this. Unfold Step 2.

      
        [image: Photo of step below.]
      

      
          4
         Fold the top edge down to the crease line.

      
        [image: Photo of step below.]
      

      
          5
         Re-fold the crease made in Step 2.

      
        [image: Photo of step below.]
      

      
          6
         Completed, just three folds!

      
        [image: Photo of step below.]
      

      
          7
         Find a tabletop or work surface with a well-defined edge. Hold the two ends of the
        paper tightly and pull them vigorously to-and-fro across the edge, curling the paper.

      
        [image: Photo of step below.]
      

      
          8
         Feed one corner between the layers of the other corner, locking the paper into a
        circle. 

      
        [image: Photo of step below.]
      

      
          9
         The Hooped Glider complete. 

      
        [image: Photo of step below.]
      

      Flying Tips 

      Hold as shown, high above your head. Angle the Hooped Glider down at 45 degrees and
        release. Do not throw it. Its initial downward trajectory will give it momentum and it will
        begin to fly horizontally.

    

  
    
      
        
          
            Curved Air

          

        

      

      Simple

      
        [image: Photo of Curved Air.]
      

      
          1
         White side up, fold the paper in half across the middle. Unfold.

      
        [image: Photo of step below.]
      

      
          2
         Fold the top edge down to the center crease. 

      
        [image: Photo of step below.]
      

      
          3
         Fold the colored rectangle in half.

      
        [image: Photo of step below.]
      

      
          4
         Roll over the colored strip along the Step 1 crease.

      
        [image: Photo of step below.]
      

      
          5
         Turn over.

      
        [image: Photo of step below.]
      

      
          6
         Hold the paper up to a bright light source (but not the sun!). You will see the
        darker shadow of the thick paper. Make a note of the bottom edge of the shadow, here shown
        by a dotted line.

      
        [image: Photo of step below.]
      

      
          7
         Fold the top corners down to lie on this imaginary “shadow line,” so that these new
        folds run to the bottom corners . . . 

      
        [image: Photo of step below.]
      

      
          8
         . . . like this. Unfold Step 7, so that the triangles stand upright.

      
        [image: Photo of step below.]
      

      
          9
         Curl the leading edge . . . 

      
        [image: Photo of step below.]
      

      
          10
         . . . like this. Note how the triangles are standing upright. 

      
        [image: Photo of step below.]
      

      
          11
         The Curved Air complete. 

      
        [image: Photo of step below.]
      

      Flying Tips 

      Hold as shown and launch horizontally forward with a gentle flick. For a better flight, try
        adjusting the degree of curve and the angle of the triangles.

    

  
    
      
        
          
            Dart Invader

          

        

      

      Simple

      
        [image: Photo of Dart Invader.]
      

      
          1
         Color side up, fold in half down the middle. Unfold.

      
        [image: Photo of step below.]
      

      
          2
         Mark the quarter points along the top edge by bringing the top corners to the center
        line and pinching the edge. 

      
        [image: Photo of step below.]
      

      
          3
         Fold the left and right edges to the quarter pinches . . . 

      
        [image: Photo of step below.]
      

      
          4
        . . . like this. Turn over. 

      
        [image: Photo of step below.]
      

      
          5
         Fold the top corners to the center line. 

      
        [image: Photo of step below.]
      

      
          6
         Fold in the sloping edges to the center line . . . 

      
        [image: Photo of step below.]
      

      
          7
        . . . .like this. Turn over again. 

      
        [image: Photo of step below.]
      

      
          8
         Fold the paper in half. 

      
        [image: Photo of step below.]
      

      
          9
         Fold the sloping edge to the bottom edge, making a sharp corner at the left.
        Repeat.

      
        [image: Photo of step below.]
      

      
          10
         Fold the loose corner upwards at 90 degrees. Repeat behind.

      
        [image: Photo of step below.]
      

      
          11
         The Dart Invader complete.

      
        [image: Photo of step below.]
      

      Flying Tips 

      Check that the small vertical fins are upright and the wings are horizontal. Throw upwards
        with some force. Carefully trimmed, it will fly a long way. 

    

  
    
      
        
          
            Classique

          

        

      

      Simple

      
        [image: Photo of Classique.]
      

      
          1
         White side up, fold in half down the middle. Unfold. 

      
        [image: Photo of step below.]
      

      
          2
         Imagine the paper divided into thirds. Fold up the bottom edge to a point one-third
        of the way below the top edge. Be as accurate as you can. 

      
        [image: Photo of step below.]
      

      
          3
         Fold in the bottom edges to the center line. 

      
        [image: Photo of step below.]
      

      
          4
         Unfold Step 3. 

      
        [image: Photo of step below.]
      

      
          5
         Fold in the bottom corners to the existing creases. 

      
        [image: Photo of step below.]
      

      
          6
         Re-fold the Step 3 creases. 

      
        [image: Photo of step below.]
      

      
          7
         Fold dot to dot, blunting the nose. 

      
        [image: Photo of step below.]
      

      
          8
         Turn over. 

      
        [image: Photo of step below.]
      

      
          9
         Fold in half. 

      
        [image: Photo of step below.]
      

      
          10
         Fold down the sloping edge to lie along the bottom edge . . . 

      
        [image: Photo of step below.]
      

      
          11
        . . . like this. Repeat behind. 

      
        [image: Photo of step below.]
      

      
          12
         The Classique complete.

      
        [image: Photo of step below.]
      

      Flying Tips 

      Carefully trimmed, the Classique is a stable and reliable flyer, indoors or out. It will
        even fly well if folded poorly!

    

  
    
      
        
          
            East-West

          

        

      

      Simple

      
        [image: Photo of East-West.]
      

      
          1
         Color side up, fold in half down the middle. Unfold. 

      
        [image: Photo of step below.]
      

      
          2
         Fold the left and right edges to the center line. Unfold. 

      
        [image: Photo of step below.]
      

      
          3
         Fold the edges to the creases made in Step 2. 

      
        [image: Photo of step below.]
      

      
          4
         Turn over. 

      
        [image: Photo of step below.]
      

      
          5
         Fold the top corners to the center line. 

      
        [image: Photo of step below.]
      

      
          6
         Fold down the top triangle. 

      
        [image: Photo of step below.]
      

      
          7
         Fold in the top corners to a point a little way above the corner in the middle of
        the paper . . . 

      
        [image: Photo of step below.]
      

      
          8
        . . . like this. Look carefully at the paper to check that what you have folded looks
        like the drawing. Fold up the corner to lock everything flat. 

      
        [image: Photo of step below.]
      

      
          9
         Fold down the top triangle. 

      
        [image: Photo of step below.]
      

      
          10
         Fold the sloping edge down to lie along the edge at the bottom . . . 

      
        [image: Photo of step below.]
      

      
          11
        . . . like this. Repeat behind. 

      
        [image: Photo of step below.]
      

      
          12
         Fold up the loose corner to create a vertical fin. Repeat behind. 

      
        [image: Photo of step below.]
      

      
          13
         The East-West complete.

      
        [image: Photo of step below.]
      

      Flying Tips 

      The design is an extremely stable flyer and will glide considerable distances. Adjust the
        dihedral and angle of launch to optimize the performance.

    

  
    
      
        
          
            Cloud Burst

          

        

      

      Intermediate

      
        [image: Photo of Cloud Burst.]
      

      
          1
         Color side up, fold in half down the middle. Unfold. 

      
        [image: Photo of step below.]
      

      
          2
         Fold the left and right edges to the center line. 

      
        [image: Photo of step below.]
      

      
          3
         On each rectangle, make a diagonal fold that connects opposite corners. The two
        folds meet in the middle of the top edge . . . 

      
        [image: Photo of step below.]
      

      
          4
        . . . like this. Turn over. 

      
        [image: Photo of step below.]
      

      
          5
         Fold the paper in half across the middle. Unfold. 

      
        [image: Photo of step below.]
      

      
          6
         Fold the top edge down to the unfolded crease. 

      
        [image: Photo of step below.]
      

      
          7
         Fold the doubled-over paper in half. 

      
        [image: Photo of step below.]
      

      
          8
         Fold the thick paper down along the Step 7 fold. 

      
        [image: Photo of step below.]
      

      
          9
         Turn over. 

      
        [image: Photo of step below.]
      

      
          10
         Fold the paper in half. 

      
        [image: Photo of step below.]
      

      
          11
         Fold down the sloping edge to lie along the bottom edge. Repeat behind. 

      
        [image: Photo of step below.]
      

      
          12
         The Cloud Burst complete.

      
        [image: Photo of step below.]
      

      Flying Tips 

      Hold at the point of balance and throw high into the air, with force. Careful trimming will
        ensure a long flight.

    

  
    
      
        
          
            Zig-Zag

          

        

      

      Intermediate

      
        [image: Photo of Zig-Zag.]
      

      
          1
         Color side up, fold in half from corner to corner and unfold. 

      
        [image: Photo of step below.]
      

      
          2
         Turn over. 

      
        [image: Photo of step below.]
      

      
          3
         Fold in half across the middle. Unfold. 

      
        [image: Photo of step below.]
      

      
          4
         Fold the left and right corners to the center point. 

      
        [image: Photo of step below.]
      

      
          5
         Fold the left and right edges to the center line. 

      
        [image: Photo of step below.]
      

      
          6
         Unfold the paper completely. 

      
        [image: Photo of step below.]
      

      
          7
         Fold the top corner to the center point. 

      
        [image: Photo of step below.]
      

      
          8
         Fold the top edge to the center line. 

      
        [image: Photo of step below.]
      

      
          9
         Again, fold the top edge to the center line. 

      
        [image: Photo of step below.]
      

      
          10
         Fold the thick band of paper downwards along the Step 3 fold. Try to keep everything
        neat and symmetrical.

      
        [image: Photo of step below.]
      

      
          11
         Turn over.

      
        [image: Photo of step below.]
      

      
          12
         Make a zig-zag of mountain and valley folds, as shown, beginning with short
        mountains at the opposite ends.

      
        [image: Photo of step below.]
      

      
          13
         Here are five examples of how the zig-zag of folds might look from the front. Which
        of these profiles flies the best is something you’ll have to find out by experimenting.
        Sometimes, it flies best when the zig-zag is pulled almost flat; at other times, it flies
        best when the zig-zag is tighter.

      
        [image: Photo of step below.]
      

      
          14
         The Zig-Zag complete.

      
        [image: Photo of step below.]
      

      Flying Tips 

      Experiment with the profile, as described in Step 13. Hold as shown and launch with a
        strong forward flick. The craft will career to-and-fro very energetically, never quite
        managing to fly in a straight line for more than a split second!

    

  
    
      
        
          
            Art Decoy
              Wing

          

        

      

      Intermediate

      
        [image: Photo of Art Decoy Wing.]
      

      
          1
         White side up, fold in half down the middle from corner to corner. Unfold. 

      
        [image: Photo of step below.]
      

      
          2
         Now fold in half across the middle. Unfold. 

      
        [image: Photo of step below.]
      

      
          3
         Fold the top and bottom corners to the center point. 

      
        [image: Photo of step below.]
      

      
          4
         Fold in half along the Step 2 crease. 

      
        [image: Photo of step below.]
      

      
          5
         Make a fold connecting the middle of the top edge with the corner at the bottom
        right, so that half the top edge lies down the center fold . . . 

      
        [image: Photo of step below.]
      

      
          6
        . . . like this. Half unfold the fold just made, so that the triangle stands upright. 

      
        [image: Photo of step below.]
      

      
          7
         Open the white pocket. Begin to squash the corner downwards, opening the pocket more
        and more, until . . . 

      
        [image: Photo of step below.]
      

      
          8
        . . . the triangle is squashed flat, like this. Repeat Steps 5 to 7 on the other
        side. 

      
        [image: Photo of step below.]
      

      
          9
         The paper is now symmetrical. Turn it over. 

      
        [image: Photo of step below.]
      

      
          10
         Make a long horizontal fold across the middle, as shown, folding up only the top
        layer. 

      
        [image: Photo of step below.]
      

      
          11
         Fold down the exposed tip.

      
        [image: Photo of step below.]
      

      
          12
         Turn over.

      
        [image: Photo of step below.]
      

      
          13
         Make folds connecting the top and bottom corners, as shown, but only fold to 90
        degrees, so that the triangles stand upright. 

      
        [image: Photo of step below.]
      

      
          14
         The Art Decoy Wing complete.

      
        [image: Photo of step below.]
      

      Flying Tips 

      Hold as shown and push gently forward to launch. The craft should fly quickly forward,
        wobbling up and down as it goes. The design is derived from a true classic of modern
        origami, the Art Deco Wing by Michael G. Lafosse (which explains the strange name I gave to
        my own design).

    

  Square-O-Plane



Intermediate
[image: Photo of Square-O-Plane.]
1 Curl a square of paper into an “S” shape of three equal
        parts . . . 
[image: Photo of step below.]
2. . . like this. Then pinch twice as shown. This marks
        the thirds along one edge. 
[image: Photo of step below.]
3. . . like this. Take your time to measure the thirds
        accurately before pinching. 
[image: Photo of step below.]
4 On the colored side and using the pinches as a guide,
        fold along the thirds. 
[image: Photo of step below.]
5 Fold in the left-hand edge. 
[image: Photo of step below.]
6 Fold the white rectangle in half. 
[image: Photo of step below.]
7 Fold in the right-hand edge. 
[image: Photo of step below.]
8 Fold the white rectangle in half. 
[image: Photo of step below.]
9 The paper is now symmetrical. Unfold it completely. 
[image: Photo of step below.]
10 Fold in the top corners to the thirds creases.
[image: Photo of step below.]
11 Fold down the top edge so that the top corners touch
        the corners of the white triangles.
[image: Photo of step below.]
12 Fold the thick paper in half.
[image: Photo of step below.]
13 Fold the thick band of paper downwards.
[image: Photo of step below.]
14 Make two mountain and valley folds as shown.
[image: Photo of step below.]
15 Adjust the folds so that from the front, the profile
        looks something like this.
[image: Photo of step below.]
16 The Square-O-Plane complete.
[image: Photo of step below.]
Flying Tips 
Hold as shown and launch with a moderate flick. The profile shown in Step 15 may need
        adjusting for a better flight. The craft can also be folded with the thick band of paper
            under the leading edge, instead of on top of it.


    
      
        
          
            2-Squared
              Wing

          

        

      

      Intermediate

      
        [image: Photo of 2-Squared Wing.]
      

      Square One 

      
          1
         Color side up, fold in half down the middle. Unfold. 

      
        [image: Photo of step below.]
      

      
          2
         Fold in half across the middle. Unfold.

      
        [image: Photo of step below.]
      

      
          3
         Fold the top edge to the center line.

      
        [image: Photo of step below.]
      

      
          4
         Fold the white rectangle in half. 

      
        [image: Photo of step below.]
      

      
          5
         Fold over on the Step 2 crease. 

      
        [image: Photo of step below.]
      

      
          6
         Unfold the paper completely. 

      
        [image: Photo of step below.]
      

      
          7
         Re-fold Step 3. 

      
        [image: Photo of step below.]
      

      
          8
         Square One complete. 

      
        [image: Photo of step below.]
      

      Square Two 

      
          9
         Color side up, fold in half down the middle from corner to corner. Unfold. 

      
        [image: Photo of step below.]
      

      
          10
         Imagine the diagonal divided into thirds. Fold the top corner down to a point
        one-third of the way up from the bottom corner. The measurement is not critical, but try to
        be as accurate as you can. 

      
        [image: Photo of step below.]
      

      
          11
         Square Two complete. 

      
        [image: Photo of step below.]
      

      Assembly 

      
          12
         Tuck the triangle under the rectangle, ensuring the center creases are in line with
        each other.

      
        [image: Photo of step below.]
      

      
        [image: Photo of step below.]
      

      
          13
         Using the existing crease, fold the white rectangle in half, folding the triangle
        too. 

      
        [image: Photo of step below.]
      

      
          14
         Fold the paper downwards along a fold below the white rectangle.

      
        [image: Photo of step below.]
      

      
          15
         Fold the paper in half.

      
        [image: Photo of step below.]
      

      
          16
         Open the center fold so that the craft has a small dihedral, as shown here.

      
        [image: Photo of step below.]
      

      
          17
         The 2-Squared Wing complete.

      
        [image: Photo of step below.]
      

      Flying Tips 

      Hold as shown and a launch with a moderate flick. You can experiment with additional wing
        fold and/or fin folds. The design is very adaptable.

    

  Fling Wing



Intermediate
[image: Photo of Fling Wing.]
1 White side up, fold in half down the middle. Unfold. 
[image: Photo of step below.]
2 Fold in half across the middle. Unfold. 
[image: Photo of step below.]
3 Fold the bottom edge up to the center crease. 
[image: Photo of step below.]
4 Fold the bottom corners to the middle of the top edge
        of the colored rectangle . . .
[image: Photo of step below.]
5. . . like this. Fold the bottom edge upwards to where
        the two corners touch. 
[image: Photo of step below.]
6 Turn over. 
 
[image: Photo of step below.]
7 Fold in half. 
[image: Photo of step below.]
8 The next drawings are enlargements of the right-hand
        section of the paper. 
[image: Photo of step below.]
9 Use the existing crease; bring the front layer top
        corner across to the left . . . 
[image: Photo of step below.]
10. . . like this. Apply pressure below the arrow to
        press the triangle flat . . . 
[image: Photo of step below.]
11. . . like this. Make two vertical mountain folds to
        narrow the front section. 
[image: Photo of step below.]
12 Mountain fold the right-hand section behind. The paper
        will now be symmetrical, front and back.
[image: Photo of step below.]
13 Fold down the front edge along a fold parallel to the
        bottom edge. Note the position of the fold at the right, where the single folded edge of the
        nose divides into two.
[image: Photo of step below.]
14 Similarly, mountain fold the rear layer behind.
[image: Photo of step below.]
15 Unfold Steps 13 and 14.
[image: Photo of step below.]
16 Reverse fold the corner inside. Note that the
        left-hand end of the fold touches the end of the wing fold.
[image: Photo of step below.]
17 Fold down the wings again.
[image: Photo of step below.]
18 Fold up the wing tip a little, but only to 90 degrees.
        Repeat behind. Open the wings out.
[image: Photo of step below.]
19 The Fling Wing complete.
[image: Photo of step below.]
Flying Tips 
The wide wings make this craft a graceful and slow flyer. If its initial performance is
        poor, make the fins folded in Step 18 a little larger or smaller.

White Nose



Intermediate
[image: Photo of White Nose.]
1 White side up, fold in half down the center. Unfold. 
[image: Photo of step below.]
2 Bring the left-hand edge to the center line, but crease
        only down the center portion of the paper. It is not necessary to fold down the complete
        length of the paper, but there’s no harm if you do. 
[image: Photo of step below.]
3 Fold the top right-hand corner to the quarter crease
        just made, so that the new fold originates exactly at the top end of the center fold . .
        .
[image: Photo of step below.]
4. . . like this. Now fold the top left-hand corner
        across to the right, folding dot to dot . . . 
[image: Photo of step below.]
5. . . like this. The paper is now symmetrical (by a
        small miracle of origami geometry, the top edge of the paper has been folded into three
        equal angles of 60 degrees!). Fold the top corner downwards, so that the new fold runs into
        the corner folded across in Step 4.
[image: Photo of step below.]
6 Unfold the paper completely. 
[image: Photo of step below.]
7 This is the present crease pattern.
[image: Photo of step below.]
8 Fold down the top edge along a crease that uses the
        existing horizontal fold.
[image: Photo of step below.]
9 Fold dot to dot, making one valley and one mountain
        fold. The paper creates a pocket . . .
[image: Photo of step below.]
10. . . like this. Flatten the pocket along existing
        creases . . .
[image: Photo of step below.]
11. . . like this. Repeat Steps 10 to 11 on the left . .
        .
[image: Photo of step below.]
12. . . first creating a pocket and then flattening it .
        . . 
[image: Photo of step below.]
13. . . like this. Tuck the loose corner inside, locking
        the paper shut.
[image: Photo of step below.]
14 Fold the top edge down as shown.
[image: Photo of step below.]
15 Fold the white triangle upwards. 
[image: Photo of step below.]
16 Turn over. 
[image: Photo of step below.]
17 Fold in half. 
[image: Photo of step below.]
18 Fold down the sloping edge to lie along the bottom
        edge. Repeat behind. Open the wings.
[image: Photo of step below.]
19 The White Nose complete.
[image: Photo of step below.]
Flying Tips 
Hold the plane as shown and throw it with energy. Careful trimming will enable it to fly a
        long way, even outside in a strong breeze.

Loggerhead



Advanced
[image: Photo of Loggerhead.]
1 White side up, fold in half down the middle from corner
        to corner. Unfold. 
[image: Photo of step below.]
2 Fold the bottom corner to the left-hand corner and make
        a pinch as shown. Unfold the paper. 
[image: Photo of step below.]
3 Bring the right-hand corner to the pinch, so that the
        new fold originates exactly at the top corner. 
[image: Photo of step below.]
4 Fold the left-hand corner across to the folded edge.
        The folds and edges on the left and right should all line up (the top corner has been
        trisected—that is, folded into three equal angles of 30 degrees!). 
[image: Photo of step below.]
5 Fold the top corner down to the lower dot, as shown.
        Unfold. 
[image: Photo of step below.]
6 Open the paper.
[image: Photo of step below.]
7 Fold the top corner down to the horizontal
        crease.
[image: Photo of step below.]
8 Fold the top edge down to the bottom of the triangle.
        Unfold.
[image: Photo of step below.]
9 Turn in the edges, so that they lie along the
        horizontal fold . . .
[image: Photo of step below.]
10. . . like this. Fold down the top edge of the paper
        along the existing crease.
[image: Photo of step below.]
11 Unfold the paper completely.
[image: Photo of step below.]
12 Turn over.
[image: Photo of step below.]
13 Make two valley folds as shown. They begin at the two
        ends of the lowest horizontal fold and continue to the lower edges of the paper, meeting the
        edges at 90 degrees.
[image: Photo of step below.]
14 Turn over.
[image: Photo of step below.]
15 Fold over and over below the top corner.
[image: Photo of step below.]
16 Be careful here, as many folds are made at the same
        time. Fold the long mountain and valley folds on the lower section of the paper. This will
        cause the three valley folds at the top to fold and to collapse the paper . . .
[image: Photo of step below.]
17. . . like this. Study how it looks, comparing it to
        the previous step. Fold down the colored paper at the top.
[image: Photo of step below.]
18 Turn over.
[image: Photo of step below.]
19 Fold the two short valley folds at 90 degrees,
        creating vertical fins. The long center fold is barely folded, creating a small
        dihedral.
[image: Photo of step below.]
20 The Loggerhead complete.
[image: Photo of step below.]
Flying Tips 
Hold the plane as shown and launch it with a gentle flick. It will glide slowly for a
        surprisingly long flight.

Skinny Wing



Advanced
[image: Photo of Skinny Wing.]
1 White side up, fold the top corner down to the bottom
        corner.
[image: Photo of step below.]
2 Fold in half down the center. Unfold.
[image: Photo of step below.]
3 Fold the right-hand corner down to the bottom
        corner.
[image: Photo of step below.]
4 Turn over.
[image: Photo of step below.]
5 Fold the right-hand corner down to the bottom
        corner.
[image: Photo of step below.]
6 There are four corners grouped at the bottom. Pull two
        corners forward and two backward, opening the white pocket in the middle . . .
[image: Photo of step below.]
7. . . like this. Continue to separate the corners and to
        open the white pocket, so that it eventually begins to close again . . .
[image: Photo of step below.]
8. . . Like this. Flatten the paper to create a triangle
        . . .
[image: Photo of step below.]
9. . . like this. Fold the top corner down to the bottom
        edge. Unfold.
[image: Photo of step below.]
10 Fold the top corner down to the crease just
        made.
[image: Photo of step below.]
11 Refold the Step 7 crease.
[image: Photo of step below.]
12 Pull up the front edge only, opening all the layers
        inside . . .
[image: Photo of step below.]
13. . . like this. Spread the layers at the right,
        squashing the upright corner flat . . .
[image: Photo of step below.]
14. . . like this. Repeat with the left-hand upright
        corner.
[image: Photo of step below.]
15 The paper is now flat. Fold the top edge down to the
        center line. Unfold.
[image: Photo of step below.]
16 Fold the top edge to the crease just made.
[image: Photo of step below.]
17 Fold over on the Step 15 fold.
[image: Photo of step below.]
18 Turn over.
[image: Photo of step below.]
19 Fold in half.
[image: Photo of step below.]
20 Fold down the wings, front and back. Fold dot to dot,
        as shown.
[image: Photo of step below.]
21 Fold each wing in half, but only to 90 degrees,
        creating upright fins on the wing tips.
[image: Photo of step below.]
22 The Skinny Wing complete.
[image: Photo of step below.]
Flying Tips 
Hold as shown and throw high. Careful trimming will ensure an acrobatic flight.

Double Wing



Advanced
[image: Photo of Double Wing.]
1 White side up, fold down the middle from one corner to
        the other. Unfold.
[image: Photo of step below.]
2 Fold the top edges to the center line.
[image: Photo of step below.]
3 Unfold.
[image: Photo of step below.]
4 Fold in the left and right corners to lie on the
        sloping folds.
[image: Photo of step below.]
5 Similarly, left and right, fold in the folded edges of
        the colored triangles to lie on the sloping creases.
[image: Photo of step below.]
6 Fold in the sloping creases made in Step 2.
[image: Photo of step below.]
7 Make three valley folds at the same time, as shown,
        lifting the top corner so that it stands up vertically, like a spike.
[image: Photo of step below.]
8 Flatten the upright spike to the left.
[image: Photo of step below.]
9 Then fold it across to the right.
[image: Photo of step below.]
10 Now stand it upright again, similar to Step 8 . .
        .
[image: Photo of step below.]
11. . . like this. Open the layers of the spike and begin
        to squash it flat . . .
[image: Photo of step below.]
12. . . like this, shown here half flattened . . .
[image: Photo of step below.]
13. . . and now completely flat. Rotate the paper to the
        position in the next step.
[image: Photo of step below.]
14 Valley fold the corner upwards, as far as it will
        go.
[image: Photo of step below.]
15 Fold the triangle in half.
[image: Photo of step below.]
16 Narrow the front layer of the triangle.
[image: Photo of step below.]
17 Similarly, make a mountain fold to narrow the back
        layer.
[image: Photo of step below.]
18 Fold in half.
[image: Photo of step below.]
19 Fold the front layer across to the right. The angle of
        the fold is not parallel to the vertical edge to its right, but it slopes a little away from
        it as it goes downward.
[image: Photo of step below.]
20 Repeat with the other wing.
[image: Photo of step below.]
21 Pull out the layers trapped in the nose . . .
[image: Photo of step below.]
22. . . like this. Open the wings out to the flying
        position.
[image: Photo of step below.]
23 The Double Wing complete.
[image: Photo of step below.]
Flying Tips 
Hold as shown and throw with speed. The narrowness of the design means that it will scythe
        through the air at great speed. Careful trimming will increase its speed and
        accuracy.

Stealth Jet



Advanced
[image: Photo of Stealth Jet.]
1 White side up, fold in half across he middle, bringing
        the top edge down to the bottom.
[image: Photo of step below.]
2 Fold in half down the middle. Unfold.
[image: Photo of step below.]
3 Fold the top right-hand corner down to the bottom
        edge.
[image: Photo of step below.]
4 Turn over.
[image: Photo of step below.]
5 Fold the top right-hand corner down to the bottom
        edge.
[image: Photo of step below.]
6 Separate the layers along the bottom edge, exposing a
        large white pocket.
[image: Photo of step below.]
7 Open the pocket more and more until it begins to close
        shut . . .
[image: Photo of step below.]
8. . . like this. The paper will eventually lie flat, as
        shown. Turn in the folded edges to lie along the center line. Do not fold the layer
        behind.
[image: Photo of step below.]
9 Turn over.
[image: Photo of step below.]
10 Similar to Step 8, turn in the folded edges.
[image: Photo of step below.]
11 The paper is now symmetrical, front and back. Pull out
        the corner at the bottom of the paper hidden inside all the layers, pulling it out to the
        dotted position. As you do this, the paper turns inside out . . .
[image: Photo of step below.]
12. . . like this. Note how the new exposed edge is
        horizontal and the new triangle is colored.
[image: Photo of step below.]
13 Repeat Step 11 on the left.
[image: Photo of step below.]
14 Unfold the triangles.
[image: Photo of step below.]
15 Fold in the edges of the square to lie along the
        crease just opened . . .
[image: Photo of step below.]
16. . . like this. Refold the sloping creases.
[image: Photo of step below.]
17 Fold the bottom corner to the upper dot, exposing the
        inside layers of the paper.
[image: Photo of step below.]
18 Fold the top corner to the center of the paper.
[image: Photo of step below.]
19 Fold the top edge down to the center point.
[image: Photo of step below.]
20 Turn over.
[image: Photo of step below.]
21 Fold in half.
[image: Photo of step below.]
22 Fold down the front wing. The fold begins at the nose
        corner, divides the nose triangle in half and continues across the paper. Repeat
        behind.
[image: Photo of step below.]
23 Fold in the wing tip as shown, but only at 90 degrees,
        so that it stands upright as a wing fin. Repeat behind with the other wing, opening the
        wings to the flying position.
[image: Photo of step below.]
24 The Stealth Jet complete.
[image: Photo of step below.]
Flying Tips 
Hold as shown and launch high and hard. The compact structure of the design means that it
        will fly reliably and smoothly, but it is difficult to make it perform acrobatically.

Paper Plane Games 



Paper planes are the most fun when shared with friends. The best way to enjoy planes in a
        group is to play games with them. Here are a few ideas, though you can probably think of
        others. 
Distance 
See who can throw their plane the farthest. 
Duration 
See who can keep their plane aloft for the longest time. 
Accuracy 
See who can throw their plane through a suspended hoop from the farthest distance away.
        This is surprisingly tricky—from just 3 to 4 yards away, it is difficult to throw a plane
        through a hoop a yard across. Try it! 
Marathon 
Race to see who can be the first to throw their plane as many times as necessary from one
        place to another, some distance away. 
Golf 
Devise a golf course with “holes” such as a bucket or an inflatable paddling pool. See who
        can go around the course with the fewest throws. 
Touchdown 
Launch a plane and try to touch it before it lands. It’s very tricky to do! Alternatively,
        one person can launch a plane and another can try to touch it. Score a point for each touch
        and deduct a point for each miss. 
Jumbo 
What is the largest paper plane you can make which will fly successfully? Tips: Ensure the
        dihedral is kept and launch the plane at great speed. 
Not a Plain Plane 
Have a competition to see who can decorate their plane the best. Find the winner by adding
        together points for the quality of the decoration to points given for how well each plane
        can fly. 
[image: Photo of other books by this author.]
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