
Kite Terminology

Here is a picture of one of the simplest kites.  It consists of a sail to catch the wind. The sail is often made of fabric, and so it usually needs spars to maintain its shape. 

Spars are classified as longerons running from top to bottom, and cross-spars or spreaders running from side to side. When a kite only has one longeron, it is often called a spine instead. 

A tail will increase drag at the base or rear of the kite and may be added for stability, or just for show. 
A bridle attaches the flying line(s) to the spars or sail, and may consist of one or more 
[image: image1.wmf]legs. A compound bridle is often used when there are more than 3 bridle legs.
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The towing point is the point at which the legs join the flying line. The relative lengths of the legs, and hence the position of the towing point determines the angle of attack, being the angle at which the sail is inclined to the wind. 

Some kites, especially sports kites, have a leech line, which is a line running through a pocket or 
tunnel sewn in the edge of the sail. The line is held taught and stops the edge (usually a trailing edge) from flapping. 
The ratio of width of the sail to its length is known as the aspect ratio. (A short, wide kite is said to 
have a high aspect ratio.) This is the main factor determining the flying angle, which is the angle at which the kite holds the flying line - a kite with a high aspect ratio tends to have a high angle of flight. 

Since the above definition takes no account of the shape of the sail, a more precise definition is the square of the width divided by the area equals the aspect ratio.
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When deciding the type of kite to build consider the following conversion:

Weight  

      Surface Area  

Wind Speed
  1  oz.
  per

  1 sq. ft.
  
  to fly in a 5+ mph wind

.8 oz.

per

1 sq. ft.

to fly in a 3 mph wind

.6 oz. 

per

1 sq. ft.

to fly in a 2 mph wind

Build a Kite
Materials (Simple and Cheap)

A diamond kite is basically a plastic trash bag with bamboo BBQ skewers. However the main component that makes this kite work is a dihedral angle joint. This can be made from aluminum tubing, or balsa wood bent in the middle, to create an angle. 
· Kitchen or outdoor trash bag


· 25cm of light weight plastic, bamboo or balsa sticks (4 per kite)


· 5cm heavy-duty paperclip, or flexible tubing.

· 3 meters of plastic streamer for tail


· Twisted nylon `netting repair' line.


· Wire twist-tie

· Scotch or electrical tape
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Making the Sail
· Make a paper template of the above diamond, 40cm x 40cm with cross spar 1/5th (8cm) from the top. If you also make a small hole at the spar cross point, you can also mark that position when you mark out the patterns onto the plastic. 

· Cut off the bottom of a kitchen tidy bag, (or garbage bag) and down one side of the bag to give you a large sheet of plastic. Tape this flat to your desk. 
· Using your paper template, and a fine tip permanent pen, mark the four corners and the spar cross point onto the plastic sheet. 
· Cut out the sail, using scissors or a sharp craft knife.  

· Fold the sail twice into rough quarters at the spar cross point (which you marked using the template) and cut off the folded corner in an arc to make a small hole for the bridle. 
If you want, skip the second part of this step and punch the bridle line though the sail later. 
· Decorate the sail.
Cross Spar Dihedral

· From a heavy duty paperclip cut off a 5cm length and bend it to form an angle of approximately 135-150 degrees. 
· Using the tape, attach the bamboo skewers or balsa to the paperclip.  Make sure this is tight. This is very important if you want your kite to withstand a higher wind, or sudden really big gust without folding up double. You can also use a little 45 degree connector used in a drip watering system to form the dihedral. 
Preparing the Longeron
· 
Take two of the bamboo skewers or balsa strip and measure them to form a long spar 39.5 cm long (5mm shorter than the kite sails height). This will form the diamond kites longeron, also called the kite's spine, or backbone. See the plan diagram above. 
· Wire the dihedral you made from bending a paper clip to the upper third of the longeron (IE: toward one end of the final spar), using telephone wire or twist tie. Then using a pair of pliers, tighten the wire around the clip. 
· The dihedral should angle up away from the spar, like the wings of a glider. Upwards, not in the same plane as the spar. 

· Cut off the excess wire and fold it out of the way. 

Instead of using a bit of wire to attach the dihedral to the `longeron' (or spine) of the kite, hot glue also works well. You will however have to correctly position the dihedral as you are gluing, as you can not slide it to the right point afterward. 

Taping Longeron to the Sail
· Tape the longeron (spine) to the decorated kite sail starting at the top of the kite. The dihedral wired to the longeron should be at the same end.
· Attach a 5-7cm length of tape (the wider variety if possible) to the front of the kite and with the spar in place fold it over the corner of the sail, and the end of the spar on the back. Press the tape to the kite sail really well on both sides of the skewer. The harder the better. Then do the same with the other end of the longeron. 
 When doing this try and tighten the sail, but not so much that it stretches, just taut. 
· If you wired the dihedral to the longeron, slide it so it lines up with the hole in the kite sail. If you hot glued it to the spar, it should already be in the right position. 
Adding the Spars
· Form the cross spars about 19.5 cm long (5mm too short).  Insert or attach the end of one of the skewers or balsa strips into one side of the dihedral, then tape the end to the side corner of the kite sail, in the same way as the longeron. 
· Repeat with the other side, pulling the kite sail taut. 

NOTE: The longeron and spars are intentionally a few millimeters too short so that the corner plastic can also cover the end of the spar. This also helps prevent the wood punching though the scotch tape.  

Bridling the Kite

· Cut a length of about 60cm of nylon or cotton line for the kite’s bridle.  

· Thread one end through the sail (and scotch tape) 2cm from the bottom of the kite, and tie it around the longeron (spine), pulling tight. Tie the other end around the dihedral and longeron though the hole in the sail. The bridle line is of course as with most kites on the front of the kite with the spars at the back. 

· Cut off a 10 cm length of nylon fish netting line, and make a loop using a large figure-8 knot. This knot will be a stopper knot which you can larkshead the bridle line to.  See illustration below.
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· If you cut the bridle line about 60cm long before tying it to the kite, the bridle point should be almost directly above the dihedral of the kite. The kite is very forgiving at this point and will fly well on a badly positioned bridle. 

Attach a Tail

· Cut off a 3 meter length of plastic streamer and thread it behind the longeron of the diamond, twice, at roughly the center of the streamer. You do not need to tie a knot in the steamer, just loop it around the spar will hold it in place. This will give your kite a good 1.5 meter twin tail which will stabilize it. Crepe paper streamers for birthdays, old video tape or caution tape can also be used. 

Alternative Methods
Spars 

Use 6mm (or 1/4 inch) dowel, for spars. The longeron (or spine) will be one piece, though you will still use two pieces for the cross spars when creating a dihedral for the kite. 

Dihedral Tube 

Use a thin walled, brass or aluminium tube with the appropriate inner diameter for your dowel. To bend this center the metal tube over a gap in some wooden boards and tap a chisel with a hammer lightly in the middle. Don't bend it too much. Alternatively, insert some dowel into the tube and bend it gently. You may however require a vice to hold one of the dowels. 

Sail or Kite Skin 

Ripstop is good, and you can sew it, hemming the edges to prevent fraying, and add spar pockets with folded strips of ripstop. This allow you to remove the cross spars for transport. It is however expensive. 

Tyvek is also an excellent sail material - it is easier to draw on, allowing the use of plain crayons, felt tip pens, or cheap craft paint. It also does not stretch, can be cut with scissors but will not tear; and it is water proof. You can also glue or even sew spar pockets onto the sail! Unfortunatally it is not as easy to get a hold of, is heavier. But is it a lot cheaper than ripstop. 

Bowed Cross Spar Variation 

Instead of a dihedral you could also use a bowed cross spar. Soak the dowel in water for 24 hours, then bend dowel using nails half hammered into a bit of scrap chip board (or whatever) to hold the bend while the dowel dries thoroughly. 
Look for a dowel in the hardware shop which has been standing so long that it has a bow in it already. If you find such a spar see if you can make a deal! 
No Dihedral Variation 

Instead of using a dihedral, or bowing the spar, you can just use a straight piece directly, as your grandfather probably would have. The kite will be stronger, but not as stable. You can compensate for this by using a longer (and thus heavier) tail. 

I do not recommend this, though it does work. 

Problem Chart

Kite does not rise (does not loop just wobbles side to side) 

· Bridle point is too low ---> move bridle loop up 5mm at a time until it rises. 

· Tail is too long and heavy --> try shortening it, or removing one half of the double tail. 

· wind is too light for the kite --> try to run with it, or try another day. 

Kite zooms upward then loops and dives, repeatedly 

· bridle point too high --> move it down little by little 

· wind is too strong --> add longer and heaver tail, or try another day. 
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