Ammo

How to make a skirt:
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Pretty much every good projectile uses one of these. The seal they form in the barrel is practically perfect. It’s not uncommon to ram one of these down the barrel only to have it push back out due to pressure build-up.
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Look for a bottle with a steep neck taper and a smooth surface at the 2” diameter point. 

The more tapered the neck, the better, but in a pinch pretty much any bottle with a smooth neck will work. (20oz’s too)
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Place a ring of PVC over the neck of the bottle and mark around the rim with a blade or marker.

Carefully cut along the line with scissors. Keep it close (within a few millimeters) but err on the side of too big; you can always cut more off later.
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Check the fit, trim until the skirt fits tight all the way around without buckling. 

If you cut it too small (such that it doesn’t touch all the way around) it’ll perform terribly; probably best to toss it and start over.

That’s it. You can attach pretty much anything to the front of one of these and it’ll work pretty well.




How to Make a Skirt Jig:
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If you use a lot of these skirts like I do, you’ll probably want to build a skirt jig like this to hold the bottle. These allow you to just screw a bottle in and slice along the rim with a razor blade for a perfect skirt every time.

The jig will only work with one type of bottle, so try to pick one you’ll have a lot of. 

To find the length for the pvc piece: screw the cap onto a skirt, set it on a surface and measure the height of the rim.

If the skirts come out too loose, chamfer the pipe lip a bit. If they come out too tight, add a layers of tape to the inside surface of the pipe.




Darts:
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If you’re interested in high performance projectiles, darts are the way to go. 

They’re more efficient than other projectiles, they fly straighter, and they’re easy to recover.  Most projectiles will break apart on impact, but a well-made dart can last dozens of shots.
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	Here’s an example dart design. Not much is sacred here. Just don’t forget the stopper tape. The stopper tape is a few wraps in front of the skirt (not over it) that keep the skirt from jamming forward during firing. 

Also, don’t forget that any scrap in the shaft is going to push backwards HARD during firing. Without that screw, the scrap metal would probably blow out the back of the dart.



How to make a simple dart:
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To get you started, here’s how to make a simple dart, step by step.

This dart’s weighted with a stack of pennies at the head. It’s not the most durable design, but it’s easy to make.

It wouldn’t be too hard to make these in bulk.
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First fit a skirt onto a piece of 1/2” pvc pipe. 10” should work pretty well. Push the pipe 1” or so into the neck (to the point where it flares out). Snug the fit up with some tape if necessary.
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Lay a few wraps of tape in front of the skirt to keep if from jamming forward under acceleration.

This is the stopper tape I was talking about earlier.
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Add a layer of tape over the shaft and skirt threads to hold everything place.
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Tape a stack of pennies to the head for weight and you’re done. Make sure to tape them on well if you want the dart to survive an impact or two.




Saboted darts:
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These are harder to make than regular darts, but they’ll fly the farthest of any air cannon projectile.

The drag from the skirt on a regular dart keeps it stable. Since the skirt on this dart’s going to fall away, you’ll have to give it some fins.
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Here’s an example of a saboted dart design. The fins are flexible, so you can make them wider than the barrel.

Curved fins are fine (preferable even), but make sure they’re all curved in the same direction.
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It’s important to tape the fins on solidly. I like to use the method illustrated to the left.

If you don’t tape beyond the leading end of the fins they’ll tend to tear off in the wind.




Launching Water Balloons:
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Water balloons can be a pain to load, but there’s just something awesome about firing a ball of water at lethal velocities. 

Depending on the velocity you want to run at there are several levels of sophistication in water balloon sabots.
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For all these sabot designs, you’re going to need some paper cups that fit well in the barrel. Look for cups with a base that just barely fits into the muzzle.

If you can’t find cups the right size, you can make due with 2 smaller ones. Just make a skirt out of the second cup and tape it securely onto the bottom of the first.
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You’ll have to keep your water balloons on the small side. I find that slightly larger than the barrel diameter works best.
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You won’t be able to ram any of these loads down with a normal ramrod.  You need to push on the sabot, not the balloon.

You can make a gentler ramrod by attaching a dart skirt (maybe one that was too loose) to a broom-handle or length of pipe.
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The most basic sabot is a paper cup slit down the side in 3 places. Place 3 paper towel wads behind the cup to keep it from yawing. This load should be good up to around 100psi.
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You can push the pressure envelope a bit more by adding some wadding around the inside edges of the cup.

The key is to limit the deformation of the balloon during firing.

With a little finesse in the packing, this load should get you to around 150 psi. 
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For extremely high pressures, deformation of the cup becomes an issue. You can get around this by building a solid sabot.

If you set it up right this load is practically unbreakable.



	
	You can cast a cup from hot-glue pretty easily. Just make a mold as in the diagram.

To keep the glue from sticking, powder the mold with talc (baby powder) or flour. Drilling holes in the cup isn’t totally necessary, but a light sabot means less wasted energy (and less walking to find it)

Try to make the base of the cup as thin as possible to keep the weight down. You can cut the weight even further by drilling a bunch of holes in the cup.



Random Projectiles (To Give You Some Ideas):
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A huge nail with a skirt.

These nails cost $2 a pound at my hardware store (1/3 pound each). Glue/tape on a skirt and they’re a perfect projectile.

They’re not as durable as you’d think unfortunately.  They’ll stick into trees easily, but they usually end up bent (besides being pretty much impossible to remove).
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This is a dart I tried to build with spring-loaded fins and a video camera in the nose.

As you can see, it didn’t work out too well. Airflow bent the (steel) fins back before the springs could unfurl them.

Even with the mangled fins, the dart flew about 150 yards.
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Another attempt at a video shell. Probably my 6th redesign.

It flew great, but unfortunately it landed on ice and the head/camera was destroyed.
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Most 2” solid steel trailer hitches fit perfectly in a 2” barrel. On the right is a batch of cement slugs.
What these have in common is that they’re both a bad idea. A shoulder sized air cannon isn’t powerfull enough to shoot either very well. Even if you do have a cannon big enough,  the recoil is insane to the point of being dangerous.

I’ve only tried to shoot a trailer hitch once. I was using a huge over/under style cannon.  The recoil nearly broke my fingers as the cannon blasted backwards out of my hands and under my arm. We never found  the trailer hitch.



	
	[bookmark: _GoBack]Produce projectiles are always a go-to. If you can get them in your area, clementines are perfect. Apples and potatoes also work great if they’re a firm variety. 
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