Tesla Coil

INTRODUCTION:
The Tesla coil was developed by Nikola Tesla (1856-1943), a rival of Thomas Edison. In 1899 Tesla produced a 135 foot long discharge, 200 feet above the earth with 12 million volts at his Colorado Springs laboratory.  The overload on the power line set fire to the alternator at the Colorado Springs Electric Company. Tesla imagined using his invention for wireless communications and for electric power without the use of wires. 

HAZARDS:
Because of its high frequency, the Tesla coil provides a relatively safe way to demonstrate very high voltage phenomena. With a Tesla coil, it is possible to touch the top ball or any of the body without being fatally harmed by electrocution. However, you will feel a strong zap of electricity when doing this and possibly burn the skin.  The reason no major damage is done is because the high frequency current flows on the surface of the skin rather than through the body where damage to the heart could occur. Even so, it is probably best not to allow anyone with a weak heart to come into contact with the high voltage. A more serious danger is the possibility of burns to the skin, especially if the discharge strikes the skin directly from the Tesla Coil. For this reason, the discharge should only be drawn to the body through a metal object which makes a large area of contact with the skin. If the discharge strikes an unsuspecting person, the result would be startling and the recoil could cause injury. Also, do not leave the Tesla coil on too long. The smell created is ozone created by the sparks.  Finally, if the Tesla coil is used to light a fluorescent bulb, care should be taken to avoid breaking the tube. The powder that lines the inner walls as well as the mercury that they contain is highly poisonous. 

MATERIALS:
· Tesla coil

· Fluorescent tube 

· Insulated Stool 

· Plasma Bulb and Various other Light Bulbs
· Hand-held aluminum electrode (discharge probe)
· Key or Penny

· Paperclip (bent)

· Light bulb with socket

· Copper wire

· Metal Hook

· Alcohol

· PVC pipe launcher
PROCEDURE:
1. Place the metal hook into the hole on the base of the Tesla Coil.  Plug in the Tesla Coil and turn the black knob until a loud vibrating noise can be heard. 
2. Remove the metal hook.  Turn on the Tesla Coil and hold the key or penny near the discharge ball.  See how far you can draw the arc.

3. Remove the discharge ball and place the bent paperclip around the top screw.  This discharge is called Corona Discharge.  Sharp bends and turns discharge more easily than round objects (such as the discharge ball).

4. Screw the bulb and socket onto the Tesla Coil.  Turn on the coil and place your finger on the bulb.  Observe the discharge and tingling affect.  Move your finger quickly or you could burn your finger.

5. Connect the copper wire to the base and turn on the coil.  See how far the wire can go while still discharging.  This is represents the electrical stress point called Sparking Potential.

6. Unscrew the discharge ball and place the round metal plate on the screw.  Hold a penny or metal object near the edges and notice that the electricity discharges equally around all similar edges.

7. Hold the fluorescent tube in your hand some distance away.  Do not touch the metal on or around the bulb.  Hold it by the glass. Bring the bulb slowly closer to the Tesla Coil until it glows.  If you get to close, electricity will jump from the Tesla Coil to the bulb.  This will zap you, which might cause you to drop the bulb.

8. Stand on the stool and hold the discharge probe by the plastic.  Move the discharge probe up and down from the metal ball on top of the Tesla Coil all the way down the body of the Tesla Coil and observe.
9. Hold the plasma bulb (by the glass or plastic – not metal) some distance away. Bring the top of the light bulb towards the Tesla coil slowly and stop when it is lit. Try this with several different types of bulbs.
10. Squeeze the purple squid ball and notice the flashing lights created.  Now wait until the squid stops flashing and hold it near the Tesla Coil without squeezing it.  Observe what happens.  An electrical field is being created by the Tesla Coil, which is being picked up and used by the squid.
11. Hold the plastic handle on the chicken wire set up and lay the metal wire on the metal ball on the Tesla Coil.  The electricity will travel through the metal chicken wire and come off the edges in a purple haze. Observe this purple haze surrounding the electrical arcs closely.  This is the 4th state of matter known as plasma.

12. Fill the PVC pipe tube with alcohol so that all the edges are coated.  Connect wire into the hole in the PVC pipe tube and place the other end of the wire near the Tesla Coil.  Turn on the Tesla Coil and cause a spark to run along the wire.  This will ignite the alcohol that is in the PVC pipe.

