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Chamber/barrel ratio NOT drawn to scale. See notes below for details on ratios.

Electrical system:
For the firing circuit, the circuit board from a 100,000V stun gun is used with a spark strip. A 100,000V stun gun can be obtained for roughly $15 including shipping. The stun gun circuit has safety (off/on) and firing (momentary button) switches mounted on the project box. (See: http://www.burntlatke.com/stun.html for info on stun gun ignition circuit)
A spark strip is a long, thin piece of copper-clad circuit board with lots of little grooves cut in it, connected to the main output leads of the stun gun circuit. This produces lots of little sparks, optimal for igniting a propane/air mixture. (See: http://www.burntlatke.com/strip.html for info on spark strips)
If you can’t get or can’t afford a stun gun, you could make a camera flash circuit or just use a BBQ sparker, but they don’t last all that long.
For the fan circuit, one or more 9v batteries (in parallel if using more than one) are wired to an off/on switch, to a 12v computer fan mounted inside the combustion chamber. The fan is used between shots to vent the chamber (with the venting valve open), and used to mix the propane/air before firing.

Control box has a Molex connector to connect it to the chamber. All the wires going through the chamber wall (negative and positive wires for spark strip, negative and positive wires for fan) are connected to one Molex, which is on a short wire harness that passes through the chamber wall where a fitting and pipe overlap. This allows you to remove the control box from the cannon when not in use, and makes repairs much easier. Also makes the wires look much cleaner.

Propane system:
The propane meter is very simple. It allows you to deliver a precise, consistent amount of propane for every shot. The right side of the meter (hose barb) is connected (via air compressor hose with hose barbs and clamps) to a propane torch head. The left side of the meter is tapped into the combustion chamber (again, where a fitting and pipe overlap). To meter out one “shot” of propane:

1. Open torch valve.

2. Open right ball valve, wait for correct PSI (see below) on gauge.

3. Close right ball valve when correct PSI is reached.

4. Open left ball valve to vent “shot” of propane into chamber. Close left ball valve again before firing.


Note, a very small (pin-hole) leak in the hose between the propane tank and meter system is recommended to prevent build-up of pressure in hose. However, the hole should be nearly microscopic. Use the very tip of the smallest needle you can find. 

When assembling the propane meter, use 2-3 wraps of Teflon tape on every threaded connection. Check the whole propane system underwater in your bath tub for leaks (bubbles) before installing on your gun. Use two hose clamps on each connection, with the screw side of the clamps facing opposite directions to ensure an airtight seal.
To find the correct PSI and meter pipe size to use, check out the Pro Meter Suite: http://www.spudfiles.com/forums/download.php?id=1660& .


Notes on design and construction:
· Aim for a 0.8:1 chamber-to-barrel ratio. RATIOS ARE BY VOLUME! Barrel can be either 2” or 1.5” pipe, but 1.5” will provide a better compression ratio and more distance. For instance, a 12” x 4” chamber would have a volume of roughly 150ci. For a 1.5:1 ratio, you’d want a 1.5” x 30” barrel. For a .8:1 ratio (much more efficient), you’d want a 1.5” x 80-something” barrel. Here’s a program to calculate the volume of a length of pipe: http://www.online-calculators.co.uk/volumetric/cylindervolume.php . 
· Using a cam-lock to attach the barrel to the chamber allows potatoes to be breech-loaded as opposed to muzzle loaded (see: http://www.burntlatke.com/pass.html except using a cam-lock instead of threaded fittings). Sharpen the pipe on whichever end you’ll be loading potatoes in from. 

· Solvent weld all connections properly! Lightly sand the inside and outside (all contact surfaces) of fittings to rough them up so they’ll adhere to each other better. Apply primer and glue liberally, and twist fittings together as you insert them. Push them down until the pipe bottoms out in the fitting (use a rubber mallet or your bodyweight if required).

· You want as few holes in the combustion chamber as possible. Any holes required (such as those for the wires and propane meter system) should be tapped where a fitting and pipe overlap, so the hole goes through two layers of pipe. Fill space around wires (and around edges of propane meter elbow that’s tapped into the chamber) with epoxy or JB Weld. 

· A pistol-grip handle could be attached to the chamber, or a handle for holding the cannon at waist level could be attached. The fire button for the stun gun circuit could be placed on the handle.

Firing Cannon:

1. Load potato into barrel, insert/attach barrel onto chamber. Potato should be inserted to within 1-2” of the chamber-end of the barrel.

2. Close venting ball valve.

3. Open propane torch valve.

4. Open right propane meter valve, wait for correct pressure on PSI gauge.

5. Close right ball valve, open left ball valve (vents “shot” into chamber), close left ball valve again (both propane meter valves should be closed now). 
6. Turn on fan for ~5 seconds and take off stun gun safety (turn switch to ON position)

7. Aim and fire.

8. Open vent valve and run fan for ~10 seconds to vent chamber between shots.

9. Turn off the propane torch valve when you’re done shooting.

TREAT THIS CANNON LIKE A FIREARM! IT IS NOT A TOY! This cannon design is capable of putting potatoes (Let alone harder objects) through ¼” sheet metal. Do not EVER point it at a human or pet animal, loaded or unloaded. Don’t shoot it at anything you don’t intend to destroy. As far as I know, this design should be legal in any non-metropolitan area in the US. However, if you use it for malicious purposes, it will become illegal very quickly. 
I, Pete Zaria, TAKE ABSOLUTELY ZERO MORAL OR LEGAL RESPONSIBILITY IF YOU INJURE YOURSELF, SOMEONE ELSE, YOUR PROPERTY, OR ANYONE ELSES PROPERTY WITH THIS CANNON. IF YOU BUILD THIS, YOU DO SO AT YOUR OWN RISK. 
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