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This was once a widely-known and used demonstration that has fallen out of common knowledge.  Any inexpensive Ne-2 bulb or rude near-equivalent will "strike a discharge" and light up at a potential of about 75VDC and sustain the spark while the voltage applied to it exceeds about 55VDC. A current-limiting resistor is needed in series with the Ne bulb to keep the current below about 1.0 mA when the bulb is lit to prevent the bulb from being damaged.  

Hence we can build a simple and cheap classic RC relaxation oscillator using a Ne Bulb as an indicator, together with a battery of about ten 9V transistor batteries providing 90VDC and one 1MΩ Resistor in series with one 1µF Capacitor will produce an easily viewable flash separated by a time constant of about one second. If you get several additional 1MΩ  resistors and 1µF capacitors these can be placed in series and parallel combinations to vary the time constant and hence the flashing period.

The oscillator works by charging the capacitor through the resistor.  Starting the capacitor from a discharged state of 0V, the 90V battery potential creates a charge flow constrained by the limiting resistor, and the potential across the capacitor rises towards 90V.  The Ne bulb in parallel with the capacitor initially has a huge resistance and little or no effect on the circuit.  However, at about 75V the potential exceeds the striking voltage of the Ne bulb in parallel with the capacitor, so the bulb switches on, conducting freely and discharging the capacitor (and relaxing the oscillator).  When the capacitor has discharged enough such that the potential across the capacitor and Ne bulb drops down to about 55VDC, when the spark inside the bulb is extinguished and the capacitor starts trying to recharge to about 90V, but igniting the bulb again at 75V.  Hence the oscillator charges to 75V, lights the Ne bulb and discharges to 55V when the bulb goes out, then recharges again.  The rate of blinking is controlled by the rate of flow of the charge onto the capacitor plates determined by the battery potential and the restricting resistor – the R, and the amount of charge required on the plates of the capacitor to produce a given potential rise – the C.  Hence the name: RC relaxation oscillator.  The actual strike and extinguish potentials for the Ne bulb are set by the manufacturer by varying the Ne gas concentration and by the physics of the phenomena (C&S).

Inexpensive components for ten of these devices cost about 70 cents each without batteries; the most expensive part of this apparatus is shipping and handling for the components IF you get your 9V batteries for free by asking your students to bring you their used 9V back up batteries from their home smoke detectors when these are changed out for fresh twice per year (usually when clocks are changed to and from daylight savings time).

	Components (buy 10 of each)
	Price each
	 
	www.mouser.com
	www.digikey.com

	 
	(mouser)
	 
	 
	 

	Ne-2 bulb or equiv
	$0.34
	 
	606-A9A
	-

	1.0 MicroFarad 100V capacitor
	$0.32
	 
	581-BN154E0105K
	399-5455-1-ND

	1 MegaOhm 1/4Watt carbon film resistor
	$0.04
	 
	291-1M-RC
	P1.0MBACT-ND


Shipping and handling is about $10 per package for these kind of components.  Extra Ne-2 bulbs are also very useful for electrophorii and other static electricity demos and projects.

Caveats: 90VDC from the 9V battery pack is sufficient to burn yourself with (and to weld tiny spots with) if you are careless and don't employ limiting resistors.
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