Making the Piston Head:
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This is what’ll plug the divider between the air chamber and barrel.

We’re going to take a 3/4” plug and use a power-drill to lathe it down so that it’s tapered and has a slot for an O-ring.

We’ve also got to cut down a fender washer to make those centering arms.
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Start with a plug like this. I’d recommend buying several, since getting this part right can take a few tries. 

Before we can turn down the plug, we need to attach it to a threaded rod. To do that, we need to put a perfectly centered hole in the plug. If you have a lathe or drill press, there are easy ways to do it. If like me you’ve only got a power-drill, it’s going to be a complicated process. I’ll walk you through my method in the next few steps.
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First find a socket head bit that fits tightly in the plug. If you don’t have one that fits tight, use tape to make it so.

Chuck this into your drill and check that it spins without wobbling at all. If it does wobble, adjust it until it spins smoothly.
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	Next, clamp a block of scrap wood to your bench. Take the socket head (with cap) out of your drill and put in a small drill bit (3/32 ish).

Lay the drill so it’s flat on the bench and make sure that the bit is parallel to the table surface. If it’s not, add some tape here and there until it is. Yes, I said put tape on the drill. It’s going to get weirder still, but it’ll make sense, trust me.
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Keeping the drill flat and level on the bench, drill a hole through your scrap block.

Take the bit out and place it in the hole, cutting point facing the drill. Clamp a vice-grip on the bit to keep it from spinning.
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Put the plug back in the drill and slide it into contact with the drill bit while spinning the drill. Keep adjusting the drill until the bit doesn’t wobble when it comes into contact with the plug, this means it’s centered. 

Once the bit’s centered on the plug, push the plug onto it to make a hole. Be careful not to damage the bit by hitting the bottom of the socket once you’re through.
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Repeat this process with a <size> bit to widen the hole. Remove the socket head from the plug when you’re done.
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Find your acorn nut. We need to make this fit inside the plug; rounding the corners by spinning it against a file should do the trick. The plug’s probably tapered, so make sure it fits even at the bottom.

If you don’t have a scrap of rod the right size, cut a piece about 2.5” long, it’ll come in handy.
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Take the rod and acorn nut out of the drill and slide it into the plug. Tighten a nut and washer on the other side to hold it in place. If everything’s close to centered, the acorn nut should still fit in.

Now for the moment of truth. Put this piece in the power-drill and spin it, hopefully it’ll spin nice and smoothly. If it’s off center and wobbles a lot you’ll have to start over with a new plug.
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Now that the plug is mounted on a shaft we need to cut a channel into it for the O-ring. Spin the plug and use the square edge of a metal file to cut a channel <size> deep at the base of the plug. You’ll be cutting almost all the way though the side wall, so be careful about the depth.
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Next up, hold a hack-saw blade against the plug to cut it down. Leave 1/4” or so beyond the O-Ring channel. 
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Use a file to turn down the rim to a nice taper. Make sure you don’t file down the edge of the O-ring channel at all.
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Now to make it air tight. Take the plug assembly apart and apply tons of JB weld to the inside of the plug. Put everything back together and wipe off the excess epoxy. Try not to get any epoxy between the nuts and threads or they may get stuck.

[bookmark: _GoBack]Make sure the acorn nut is pulled all the way down by tightening a nut and washer on the opposite side. Let the epoxy cure.
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Put a <size> O-Ring on and this part’s done.

I didn’t file my acorn nut down enough and accidently chipped the edge, but that shouldn’t cause any problems.
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Don’t be alarmed that the O-ring doesn’t fit into the reducer. The s eal with the O-ring should look like this.
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We can’t have the piston head flopping around in the barrel, so we need to create a centering washer to keep the piston lined up.

Find a fender washer as large as the inner diameter of the air chamber. Make sure it can’t wiggle back and forth more than 1/8” or so.

Mark off 4 tapered arms on the washer to cut out in the next step.

I usually can’t find a washer with the right size hole, so I just get a smaller one and drill it out to the right size. You don’t want the washer to be able to move back and forth on the shaft.
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Use a dremel to cut along your lines then clean up with a file. Take care that the outer edges are smooth so they won’t hang up on the chamber walls.

This part can be pretty crude and still work fine. All that matters is that the arms are radius length.

If your fender washer’s too small, hot gluing some extensions to the arms could work.
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During assembly, bolt together the piston head like this. I’d recommend using a lock nut.
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