Lord Kelvin’s Thunderstorm (LKT)
PIRA 5A40.70 
Picture of LKT apparatus
Location:  to be determined

Concept/Purpose:  
a) induced charge b) storage of electrostatic energy c) capacitance



d) electrical breakdown of air
Equipment needed:
LKT apparatus
Theory:

Water streams flowing from the showerheads of the LKT are considered grounded conductors.  As the water streams flow near the net charge on the induction rings, a net charge is produced in the stream opposite in sign to the charge on the induction rings.  When a water droplet breaks away from a stream it caries away some of the net charge that has accumulated on the end of the water stream.  This charge is deposited onto the wire mesh in the collection cylinders when the droplet comes in contact with the mesh.  This charge builds up on the collection cylinder and flows along a diagonal wire to the induction ring.  The charge that accumulates on the induction ring induces an opposite charge on the water stream flowing through its respective induction ring.  Thus by cross wiring we collect the charge necessary to induce more charge of opposite sign.  As this process continues charge is stored which will be released across the spark gap.

Procedure:
LKT with no spark gap
Turn the water on at the faucet so the velocity of the water exiting the showerheads is relatively small.  Charge will be stored and eventually the water droplets will be deflected outward as they get close to the collection cylinder.  The deflection comes from a repulsive force between the like charges of the droplets and the charge stored on the collection cylinders.  The repulsive force proves there is charge being stored on the collection cylinders.
LKT with capacitor as the spark gap
Place the leads of a capacitor across the induction rings of the LKT.  Turn on the water and allow the LKT to charge the capacitor.  A spark across the leads of the capacitor will be produced when the surface charge density produces an electric field greater than the threshold necessary to breakdown air.  The time between discharges will depend on the size of capacitor used.  A capacitor rated between 300 and 400 pF with a maximum voltage of 10,000 V is recommended for an audible spark in a large classroom.
