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Improved Vacuum Bazooka

John Cockman, Department of Physics and Astronomy, Appalachian State University, Boone, NC 28608

I I his apparatus is a modification

to the well-known “vacuum
bazooka” (PIRA 2B30.70).! My vac-
uum bazooka is easy to construct and
demonstrate, requires no precise fit-
tings, foil, or vacuum grease, and
propels ping-pong balls at a tremen-
dous velocity!

The bazooka consists of a length
of pipe that has been loaded with one
or more ping-pong balls. It is sealed
at both ends and then evacuated.
When one end is punctured, the in-
rush of air pushes the balls out the
other end. A longstanding problem
with this demonstration has been
that the end seal must be strong
enough to withstand atmospheric
pressure and yet easy enough to pen-
etrate so as not to significantly im-
pede the motion of the fired ping-
pong balls. A common sealing mate-
rial has been aluminum foil held in
place with machined fittings and
sealed with vacuum grease. I have
found these seals to be highly prone
to failure, making the demonstration
unreliable. After trying many differ-
ent materials, I discovered that ordi-
nary 3-in cellophane boxing tape is
perfect for this application.

To construct the vacuum bazooka,
start with a length of 1%2-in PVC
pipe from your local hardware or
building supply store. This diameter
is perfect for ping-pong balls. My
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Fig. 1. Schematic of improved vacuum bazooka.

pipe is 5 ft long, but you may
choose a much different
length. Now take a quick-
disconnect fitting or shut-off
valve and attach it to a short
length (about 3 in) of smaller
diameter PVC (I use ¥2 in)
pipe. Atabout 5 cm from the
“puncture end” of the
bazooka (see Fig. 1), drill a
hole and insert the short
length of pipe. The air inside
the bazooka will be evacuated
via this pipe and so a tight
seal is required. Application
of hot glue inside and out cre-
ates a good bond and pre-
vents air leakage. The short
pipe should penetrate to the
center of the bazooka. This
maintains a separation be-
tween the ping-pong balls
(which are loaded into the
“muzzle end”) and the tape at
the puncture end. Italso
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Fig. 2. The author holds the vacuum bazooka.
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catches any pieces of punctured box-
ing tape that may be pulled into the
bazooka when the device is fired.

To prepare the bazooka for firing,
first center one 3-in square piece of
boxing tape flat against the puncture
end and run your finger several times
around the rim to create a good seal
with no creases or bubbles. Then
fold the excess tape around the sides
of the pipe, so that the tape will not
be pulled into the bazooka when the
air is evacuated. No end fittings or
vacuum grease is necessary! Load
one to three ping-pong balls into the
open (muzzle) end of the bazooka.
They should roll easily down to the
puncture end and come to rest
against the evacuation pipe. Itisa
good idea to always use new ping-
pong balls, as recycled balls may be
deformed and become lodged inside

the bazooka. Now use a second piece

of tape to seal the muzzle end of the
pipe.

While there are other ways? to
evacuate the bazooka, it’s best to use
a good vacuum pump. Use thick-
walled vacuum hose to connect the
pump to the fitting on the evacua-
tion tube. As you evacuate the pipe,
you can tell that you have a good seal

if the pump quiets down and you can

see the sealing tape being pulled in-
ward. After the pipe is evacuated,
close the shut-off valve (if a quick-
disconnect fitting has been used, the
bazooka may be completely discon-
nected from the vacuum hose and
operated remotely). Be sure to keep
the muzzle end of the pipe elevated
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so that the ping-pong balls remain

near the puncture end. Use a knife
or a pair of scissors to puncture the
pipe.

Be very careful about where the
bazooka is aimed — the ping-pong
balls will “explode” loudly from the
end of the pipe at a very high speed.
I've measured ball speeds as high as
150 mph. A colleague of mine has
constructed a larger bazooka having
more than twice this muzzle velocity!
We have found this improved vacu-
um bazooka demonstration to be
highly reliable. Our students find it

to be both instructional and exciting.
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