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How to Build the Devastator-II LAWS

This is essentially a spud gun or pneumatic air canon that has been specifically designed
for paintball play against tanks and buildings in scenario games.

Features & Specifications
•

•

•

•

•

Ammunition
o Ammunition is typically limited by fields to 20-25 paintballs sandwiched
between a thick and a thin packing foam wad
o Assembled Paintball cartridges are occasionally allowed for use against
tanks
o Potatoes - for recreational/backyard use
Velocity
o Most fields limit velocity to 230 FPS. D-II runs 230fps with a standard
paintball load at a chamber pressure of 100psi.
Overall Length
o With long barrel is 48"
o With short barrel
Barrel Specifications
o 2" Schedule 40 PVC
o Twist-lock quick change feature
o Long barrel is 25"
Overall construction
o 2" Schedule 40 PVC for pressure components

Electrical 2.5" PVC (non pressure rated!) for cosmetic shrouds & twist
lock receiver assembly
Effective Range
o 8 paintballs on 4x4 plywood sheet at 100 ft
o 2-4 balls is often required to disable a tank so effective combat distance is
100-150 ft
o 5-8 balls is often required to destroy a tank so one hit from ~100 ft or
multiple hits from 100+ feet are required
o Consistently hit a 1.5 'x 1.5' target at 100' with potatoes
Sprinkler vs Ball valve for fast, consistent lock time
o Modified for blow gun actuation for even faster lock time (and no worry
about fresh batteries)
Safety
o Custom barrel plug for dead-man / off field safety
o On gun over-pressure valve (hidden in shoulder stock)
o Current Schrader valve fill effectively prevents hazardous direct CO2 /
HPA connection
o Ball Valve safety for 'cocked and locked on field
o Integral pressure gauge
Many cosmetic enhancements
o Cut out rear chamber and barrel lock shrouds
o Custom camo paintjob
o Top strap across valve assembly and barrel
o
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Sub-assembly’s
Air Chamber & Shoulder Stock
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The air chamber is integral with the shoulder stock. The top extension, the T, and most of
the shoulder stock elbow comprise the air chamber. This folding of the air chamber helps
keep the overall length short. One could perhaps shorten the overall gun by moving
volume into the shoulder stock - but this design handles well with a reasonable amount
resting on the shoulder.
The top portion of the air chamber is approximately 15" long from the end cap to the
inside end of the valve mount bushing. Or, in other words, the cut piece of PVC is
approximately 10 3/4" long. The elbow is directly coupled to the T and adds about 4
effective inches of chamber length. The butt-stock portion of the elbow is not
pressurized. Details of the butt stock internals can be seen in the next picture.
The air chamber volume is approximately PI * R**2 * length == PI * 1 * 14.75 == 46
cubic inches. This was derived from the theoretical volume of 12 grams of CO2 at 100
PSI. It's actually a tad smaller. This was based on the common use of 12 gram cylinders
to power metal pipe LAWS. We must use larger chambers at lower pressures to stay
within the working limits of Schedule 40 pipe and sprinkler valves.
Also screwed in are a 150 PSI pressure gauge and a Schrader fill valve. We will discuss
air as a system later. Otherwise note that the gauge and valve are threaded into portions
that are effectively double wall thickness.
The cooling shroud on the air chamber is mostly cosmetic. It is a section of 2.5" electrical
PVC pipe. In this case I milled it with a hole saw. 2.5" PVC fits nicely over 2" PVC but
is a bit loose for this purpose. I ripped a saw kerf's width down the length on my radial
arm saw. This kerf missing I was able to snugly clamp the shroud around the chamber.
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The short piece of pipe holding the butt-stock is capped off inside the elbow with a 2"
diameter of 1/4" sheet PVC. An air pressure safety valve (pop off valve) is installed for
safety. This particular one pops at ~120 PSI and vents the chamber down to ~40PSI.
When dealing with CO2, HPA, kids and/or compressors without gauges such a safety
valve is necessary. See my water rocket page for a true story of a friend's son blowing up
a water rocket by not paying attention to the portable emergency air compressor they
were using at the park. This also makes the field officials more comfortable with
approving your LAWS when you can show that your design is well thought out and
inherently safe. The shoulder piece itself is a CO2 tank butt stock for a 12 oz tank.
Air & Firing Valve Assembly

This assembly is comprised of a modified sprinkler valve for the air delivery with a blow
gun to actuate the pilot valve.
The valve is a 1" Rainbird electrical sprinkler valve. A 3/4" valve would likely give good
service - but why bother when a 1" is only a couple of bucks more. I modified the valve
by removing the solenoid and sealing up the solenoid air holes. I then drilled and tapped
the center of the pilot valve assembly (the top portion seen upside down here) and
installed a 1/4" ball valve safety followed by a blow gun for the actual grip/trigger. These
modifications eliminate the need for batteries and provide a much faster lock time than

either large ball valves or this valve with the solenoid. The reason is that sprinkler valves
are designed to open relatively slowly to help prevent water hammer effects.
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The sprinkler valve is coupled to the air chamber and the receiver with 1" iron couplers.
The rear coupler could be a close coupler as the front coupler is but I wanted to leave
some flat, unthreaded room for subsequent drilling and tapping of who knows what later.
If metal couplers are used then the top strap is not necessary. In this case it provides a
nice finished look as well as an uninterrupted sight rail down the length of the cannon.
Note that if you use a top strap then you must be confident of your assembly skills as you
won't be able to easily fix air leaks in the threaded area.
Twist Lock Receiver
This LAWS sports a receiver to support twist lock removable barrels. One could use a
solid barrel but then a push rod would be necessary. The far right portion of the above
picture shows the external detail of the receiver. The following picture shows the inside
of the receiver.
The receiver is a section of 2.5" electrical PVC. It happens to be a decent sliding fit over
2" PVC. It's been drilled out for decoration and lightening and the top strap of the valve
assembly is integral to this piece. It is coupled to the valve with a 2" PVC bushing.
Looking outside on the above piece you can see the heads of the bolts that you see on the
interior of the following picture.

This picture above shows the inside of the receiver. You can see the three 1/4 x 20 screws
that comprise the twist lock lugs. You can also see the air seal o-ring. This o-ring is a
section of hollow o-ring from a drywall mud bucket lid. The hollow rubber has more give
than a solid o-ring and helps compensate for any slop in the twist lock grooves.
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Twist Lock Barrels

The ends of the barrels have twist lock grooves cut in that match the 1/4 x 20 twist lock
lugs in the receiver. They are cut to slightly compress the o-ring for a good air seal. Note
also that the cosmetic milling of the receiver must not overlap the twist lock grooves of
the barrel. This is the leakiest part of this system as some air will leak when the wadding
is propelled down the barrel uncovering the twist-lock grooves. This system proves
acceptable for paintballs loads and potatoes. It would likely prove somewhat leaky if one
were firing significantly heavier projectiles.
The barrels are 2" PVC. It's not strictly critical that the barrels be pressure rated - but
having only pressure rated pipe around prevents accidental unsafe buildups with non
pressure rated pipe. 2" ABS would be acceptable - and would have the advantage of not
strictly requiring a paint job.
You should not use thin wall pipe as there would not be enough thickness to consistently
engage the twist lock lugs without having the twist lock lugs extend into the wadding
(which would tear it up).

You should also leave an adequate groove length with a moderately small twist. This
ensures the locking lugs are strong enough. The lugs you are viewing now were almost
broken by someone ramming, rather than cutting a potato, when loading up the barrel.
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Air Fill System

The Devastator-II is filled by a low pressure air system. The use of a Schrader valve
makes it difficult to use anything but low pressure air. The pop off safety valve in the
stock prevents explosive disassembly in the event high pressure air is somehow applied.
PVC pipe is not as strong as metal. It shatters when it fails and the little pieces are an
ongoing tedious exercise for the hospital staff. It is therefore imperative that only
pressure rated pipe, couplers, valves, and other components be used. It is imperative that
proper preparation, gluing techniques, glues, drying time, and pressure testing be used to
ensure strong safe joints. When properly assembled PVC LAWS are as safe as the
operator.
This air system was built up mostly from the junk box. You can build up your own
system as long as you ensure the proper pressure regulation occurs in a safe manner.
This system has a CMI R-2000 CO2 regulator. It's set for 250 PSI and feeds an air
compressor pressure regulator that happens to have a max input pressure of 250 PSI. This

feeds an old remote hose with a slide check quick disconnect. The quick disconnect is
adapted to a Schrader fill.
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The secondary regulator, the low pressure air compressor regulator, is used to set the
velocity. I find that 100 PSI yields a hair under 230 PSI and I rarely have to adjust the
regulator.
Note that PVC is sensitive to and is substantially weakened by cold. It is imperative that a
remote and/or expansion chamber be used to prevent CO2 expansion from chilling the
PVC. A primary regulator with good liquid CO2 blocking capability is desire particularly
if a remote is not used.
If the LAWS is properly assembled one can charge it, set the ball valve safety (you
installed one - right?), and execute your LAWS role with a ready to fire weapon. It is
only in the occasional (more frequently than anticipated!) need for a quick second shot
that that this remote air system can be slightly cumbersome.
I plan on adapting this for onboard constant air and have begun engineering the CO2 tank
mounting. I may use the current regulators or may switch to a Palmer Stabilizer. The
Palmer Stabilizer, particularly with a factory low pressure spring kit, can be used as a
single stage only regulator for CO2 to feed LAWS. One must still be concerned with
PVC cooling but I have ideas on how to mitigate that problem.
Remember - install that safety valve permanently in the air chamber assembly. This is
especially necessary for safety if on board or CA CO2 is used.

Ammunition
For scenario game play most fields typically only allow loose paintballs - no shells or
cartridges that leave the barrel. This is for safety purposes - consider getting lit up with
20-25 paintballs in the same split second in the same spot. Occasionally fields will allow
cartridges or shells that leave the barrel. These are more accurate and have longer
effective range - but are inherently more dangerous. I play only with shotgun style
ammunition loads even on fields that allow shells.

Shotgun Loads
Shotgun loads are the most commonly and typically only allowed loads for LAWS on
most fields. A load is generally limited to 25 loose paintballs and must fire at 230 FPS or
lower for safety.
The shotgun effect is certainly a compromise. On one hand the dispersal makes it
difficult to get enough balls on a target at realistic engagement distances. Often one
merely disables or immobilizes the tank and must follow up with a 2nd shot - often while
taking tank and infantry fire. On the other hand, it can be difficult to hunker down and

sight down the barrel while wearing that mask (hint - practice in your backyard with your
mask on). It can therefore be easier for anybody to pick it up and hit a tank without any
practice.
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Shotgun loads must naturally be kept in the barrel with wadding. You will need a thick
rear wad and a thin front wad. The thick rear wad serves two purposes. It provides an air
seal against the paintballs and it also cushions the paintballs against the very strong
acceleration they experience. The front wads serve only to keep the paintballs snugly in
the barrel while on the field. I cut rear wads in two to make front wads.
I find some people use a roped wadding system. This keeps you from losing your
wadding and may be required by some fields. I find this cumbersome as the rope is a
tangled mess in the woods. In addition, you are typically out of play while handing your
LAWS card to the ref for your kill so you can recover your wadding at that point.

Shells
I have found toilet paper rolls can be slit to form casings for 1.5" barrels while 2" shells
are typically assembled using plastic dixie cups. These keep the paintballs together until
impact and are highly accurate and effective. They also pack a wallop so I don't use them
and most fields don't allow them.
I have also heard of people hot-gluing paintballs together. I have not tried this but it
would eliminate the need for a casing. One would build up the shell inside a section of
barrel casing.
I have also not had much luck building sabot rounds - it seems too difficult to strike a
balance between something that will come apart at these relatively low velocities yet stay
together for on and off field handling. I have had some limited success with foam donut
casings with loose foam end wads. These lower the paintball count but do seem to keep
the pattern a bit tighter. They also seem to drop off quickly enough. These warrant further
investigation.

Foam wadding
Foam wadding is required for the shotgun loads. I find the best foam is the closed cell
poly foam. It's found glued up in layers and then cut to fit to computers, monitors, etc, in
the cardboard box. This foam is extremely tough and yet gives just enough to cushion the
paintballs. It's also waterproof. Styrofoam is messy and doesn't seal well on the barrel.
Foam rubber of the normal sort is a bit soft and will absorb water. Upholstery foam is
tougher but still prone to water and has too much barrel friction.
I score foam assemblies from my work location's shipping room. These are used for
monitor, computer, etc, packing and they throw a lot of this away. If you don't have a
source then find a business park and talk to the folks on the shipping dock (skipping the
front desk in most cases). These folks are typically interested in what you're up to and

will likely give you all you want for nothing. You'll likely have to promise to bring your
LAWS by sometime for them to see.
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You'll need to cut round wads out of this foam. This is relatively easy to do as the foam
tears just enough when abraded while retaining enough spring to still seal well in the
barrel. I made a foam cutter out of a section of scrap barrel pipe.

Note that the cutting edge is merely just slits cut into the end with my dremmel tool. All
you're doing is really tearing small bits of the foam so it doesn't need to be extremely
sharp. The cutter is quite safe if twisted into your hand. Note I cut a relief hole in the
middle. This just makes it easier to pop out the wads after you've cut them. In this picture
you'll note there is no end cap. Add and end cap as your palm will get a bit sore while
cutting a bag of wads.
To cut the wads just push the cutter into the foam with some pressure and, while
maintaining pressure, twist the cutter round and round or back and forth. You'll think its
relatively slow work but you'd be surprised at how many you'll cut out while driving
(passenger!) to the next game or just watching TV.
You'll now have a large bag of rear wads. They're about 1.5 - 2" thick. To make front
wads just cut some of these in two with a sharp knife.

Wadding carriers
On field you'll have a pre-loaded barrel - but you'll need wadding handy for a quick
second shot and if you do need that quick second shot you won't be retrieving your justfired wadding.

I borrowed a surplus military belt bag. In this I carried about 5 or 6 wadding sets and a
tube of paint. You should carry more than one set of wadding in easy reach as it's easy to
fumble them in the heat of a fast reload while taking fire.

Paint management
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You will be required to use paint of a special color. This is so that tank hits can be
identified as from a LAWS or DEMO. This is also so that players accidentally shot will
not be called out or will be returned to play.
You'll therefore need to keep this paint separate from any other gun paint you're carrying.
I keep a 100 round loader in my wadding bag and a spare in a specific location (always!)
in my paint pack if I'm carrying.
100 rounds is enough for 4 follow on reloads and even considering the occasional back to
back reload is an adequate amount for primary loading. Just remember to take advantage
of down time to keep everything topped off.

Spare barrels
One advantage of the twist lock barrel system is that barrels can be breech loaded quickly
without requiring a pushrod. Another advantage is that you can carry a pre-loaded spare
barrel.
I found myself needing the quick 2nd shot more often than not. Sometimes because I only
disabled the tank on the first shot, but also on two occasions in the same game I found
myself up against two tanks at the same time. After blowing the first tank my cover was
blown and the 2nd tank driver rightly determined that I was now his primary target and
focused on eliminating me. Now that's a trip! I just sought enough cover to drop the first
barrel, load the 2nd, and eliminate the tank.
I did find carrying the 2nd barrel somewhat cumbersome but liked the fast 2nd shot. Your
choice but be less aggressive and always plan for a 2nd shot.

