first order of business as [ re-

Byron Black, W455Y
trned to Amateur Radio after

My almost 30 years was 10 get an

antenna in the tallest tree T could find. I
shought of a bow and arrow or a slingshot as
appropriate candidates for a launcher. At the
age of 75, with two damaged rotator culls,
however, the chance of success seemed shim,
I had heard of spudeuns, bul thought of them
as something thar youngsters play with, [ was
also concerned about possible noise.

The Spudgun Moves to the Front

Following some research, T leamned that a
spudgun can work quietly with compressed
gir so I started Lo experiment. I came up
with the antenna launcher shown in Figure |
after trying a dozen variations, This will
launch a projectile over any tree in my area
(to 150 feet), and has the additional advan-
age of being non-threatening. It docs not
look like a weapon.

This last factor is importanl since my
club, the Vienna Wireless Sociery of Vienna
WVirginia, normally has our [ield evenls in
public parks with many people around.
This launcher attracts a friendly curiosity
such as “what is that thing?" and usually
generates a few “wows” and “cools™ when
it launches, How can you be alraid of some-
thing you pump up with a regular tire pump
{sce Figure 2)7 Evervihing, including the
pump and a few accessories can easily be
carried in a medium size sports bag as shown

he W4SSY Spudgun

Use this clever launcher to get antennas
and halyards over high supports.

Figure 1 — The assembled antenna
launcher ready to be pumped up and used.

in Figure 3. Mot including the pump, the total
cost is less than $70.

Making it Happen

The launcher consists of only four basic
parts: tank, valve, barrel and projectile and is
simple 1o fabricate (see Figure 4). All parts
are: off the shelf, and only common tonls are
needed. All materials were purchased from
local retail home stores, auto supply houwses
and RadioShack.

The tank (items | through 7 in Figures 3
and 6) consists of a 12 inch long picce of
3 inch diameter schedule 40 PVC pipe (2),
with an end cap (1) at one end, and at the other
end a 3 inch o 1% inch coupling (3), a 1% inch
to 1 inch bushing (3), a short piece of 1 inch
pipe (0) and a 1 inch male adaptor (7). A tire
valve (4], just like the ones on your car, goes
into a hole in the coupling for filling the tank.

The valve (8) is a standard lawn sprinkler
valve — Toro part 53708 (EZF-06-04 in the
Toro commercial line is exactly the same
valve), 1 inch size with female threads at both
ends. I have tried several other makes and
models, many of which will work as well.

The firing wigger consists of two 9 V
hatteries, a safety switch and the firing but-
ton, All are wired in series and mounted to a
| = 4 inch aluminum plate. The entire assembly
(9) is then taped to the sprinkler valve.
Although not shown in the lgures, T would
recommend that the aluminum plate be ahout
0 inches long and bent back above the fir-

Flgure 2 (left) — How can bystanders be afraid of something
you pump up with a regular tire pump?

C

size sports bag.

Figure 3 — All the pieces can conveniently fit in a medium
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back up 1o the 1% inch barrel,
also experimentad with other types
5 and firing systems (see Figure 7).

sprinkler valve pneumatically,
in the right on Figure 7, is mare
L bu is more difficult wo build. A
be wvalve, shown in the center of Fig-
& lot to recommend it Tt will work
st as well as the sprinkler valve, will be
der 1o find, will save about $25 and
=5 likely to be fired accidentally.
=t a PVC valve, find one that turns
wary quite a bit) since the valve
en quickly for best results. Try
ch valve with threaded fitlings
build the launcher, except for
exactly as described. Later on, if
iy the sprinkler valve, it is casy

B

Figure 4 — The spudgun is easy to fabricate from the pieces shown.

ing button 1o reduce the chance of accidental  the projectile fit well together as vou select
firing. pieces. There is no industry standard
The barel (11) is a 24 inch long piece of  inside of pipes, nor for the oulside of §
1’4 inch PYVC pipe with a 1'% inch to 1 inch  and some combinations will not work.
male adaptor (10) that screws into the sprin-  worry if the cap seems o loose: it
kler valve. Near the end, a fishing reel (15)is ~ fine. Some end caps may have a little p
clamped to the barrel with two clamps (17).  ridge that needs to be filed down. !
A swivel (16) on the fishing line hooks o the There is nothing sacred about this de
projectile. The fishing reel is a Zebeo 202, I have tried many combinations with tas
The projectile is made up of a 2% inch - as small as 2 inch pipe, 8 inches long
piece of ¥ inch PYC pipe (13) with two  with barrels from 12 to 36 inches long. -
% inch end caps (12). One of the caps has two  tank should have at least twice the volume of
small holes with a paperclip twisted inside to  the barrel, however. There are several «
form a loop (14). Itis a good idea to make sure  combinations of parts that will et ve
that the pipe for the barrel and the end caps for — from the tank to the valve and from the

| strongly recommend that you
the barrel and projectiles described
pent @s much time trying to find a
ion of barrel and projectile as
e rest of the design. These prajec-
ppensive (50.75), take only min-
e easy 1o see and slide nicely
tree foliage.
ng the tank 1 tried all sorts of
we ending up with the cheapest,
d lighiesi — a $13 hand pump
| pressure gauge. About 10 10
all it takes.

ols and PVC Fittings
I needed are a hacksaw, a util-
with 1 12 inch bit, a few smaller
small files and a soldering iron.
«d PV cleaner iget the purple
sent, Teflon tape, plastic tape
2 the PVC fittings, run your
e surfaces to see that they are
ean mside and out. Be very care-
= to dry fit the parts together;
cand be difficult w separate,
of purple cleaner on the
wined. For the sake of appear-
he surfaces you do not want (o
When you are ready, put cement
wl wenk very fost. You only
econds hefore it hardens. On
require lots of cement, make
ess docs not drip inside onto
sprinkler valve. The cement
went and a lubricant. If lined
ts will slide together easily.
‘pieces as you press them
ave not worked with PVC
nend that you practice on a
The really nice thing about
u make a mistake, it 18 ingx-

ce the ruined parts.

Figure 5 — Key parts of the spudgun.

recommended sequence in
* tank and valve, Wrap at least

Figure 6 — More assembly details.
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Part Description
End cap, 3"

ist for the W4S5Y Spudgun

Estimated Frice ()1
3.00

Suggested Source
Lowes, Home Depat

Pipe, 12° long 3 pipe 3.00 {24"/36) Lowes, Home Depot
Coupling, 3" 1o 114" 3.00 Lowes, Home Dapot
Tire valve 2.50 (2/35) Advance Auto Parts
Bughing,1%&" to 1' 1.25 Lowes, Home Depot
Pipe, 112" long 1' 0.25 (10V%3) Lowes, Home Depol
Adaptor, 1" male 0.75 Lowes, Home Depaot
Sprinkler valve, 1" 17.00 Lowes, Home Depol
Firing assembly, see 9A-9E.

Batteries, 9 V (2 required) 4.00 Many

Battery clips 3.00 RadioShack

Safety switch 1.75 RadioShack

Push button 2.50 RadioShack
Aluminum plate, 1 = 4" 1.00 (24%/85) Lowes

Male adaptor 1" to 14" 1.50 Lowas, Home Depot
Pipe, 24" long 1" 1.50 (10Y36) Lowes, Home Depot
End cap, 3" 0.75 Lowes, Home Depot
Pipe, 24" long %" 0.25 (10/82,50) Lowes, Home Depot
Paper clips

Fishing reel, Zabco 202 a.00 Walmart

Fishing swivel 0.20 (6/%1) Walmart

Hose clamps 2.00 Home Depot

PVC cleaner and cement 6.00 Lowes, Home Depot
Tire pressure gauge 4.00 Advance Auto Parts

can save on parts if you build mora than one. The Vienna Wireless Sociaty had a workshop
d built 12 launchers for a cost of slightly mare than $51.00 each, nol including the pump.

ers of Teflon tape on the threads of the
h male adaptor and screw it into the
it end of the valve as hard as you can by
d. The arrows on the sprinkler valve must
st foweard the barrel end of the valve. The
ide of the male adaptor looks like a big
gic nut. Line it up so that there is a flat
e on top of the valve, providing the trigger
smbly with a flat place to sit. Now set this
embly aside.

Drill a hole in the coupling to receive the
valve, With the rubber washer on the
ade. tighten the valve so that it is fully
fure. An optional aesthetic step for the
ghing is to cut a little it from the hack end
pwn by the thin blue tape) so that it will fit
e flush into the coupling. Cement the cou-
2. bushing and a short piece of 1 inch pipe
. Cement thas assembly into the 1 inch
adaptor, making sure that the tire valve is
the top side of the valve, When cementing
iple parts, allow several minutes between
5. Cement the 3 inch pipe to the coupling,
d cement the end cap at the far end. This
mpletes the assembly of the tank.

The barrel is made up of only two PVC
5. After you tighten the hose clamps on
recl, make sure the projectiles still slide
thromgh the barrel,

bbles in the Sink

After the tank and valve are assembled.
d the cement has set for several hours (bul
jore the switch and batteries are taped to
walve), put about 15 psi maximum of pres-
in the tank. Immerse everything but the
miatch and batteries in a sink full of water,
d check for bubbles. If the bubbles are in
joints of the PYC fittings, clean the area

around the leak and try forcing cement in the
Jjoint. If it still leaks, clean the joint and cover
with epoxy. For a leak in the center of the tire
valve, clean the valve core and retighten it. 1f
a leak occurs between the tank and the sprin-
Kler valve, take it apart, clean the parts, add a
few more lavers of Teflon tape and retighten
the parts. For leaks at the barrel end of the
valve, make sure the solenoid valve and the
little bleeder valve are screwed in tight.

Be Very Safe

Although schedule 40 PVC pipe is rated
al about 170 psi, all of the manufacturers of
PV pipe say that their product should not
be used with compressed gases. You sfould
never put move than 60 psi in the tank. If you
need more than that, you should not be using
this launcher. T suggest that you start with
30 psi and go up from there. I have found
that 45 psi will work for even the tallest rees
in my area, Never put the projectile into the
barrel wnnil you arve ready 1o shoot. Do not
vwalk around with air in the tank and a pro-
Jjectile in the barrel. The force from this is
about the same as from a well hit baseball and
will easily break a window, put a nice dent in
your neighbor™s Sar or put & hole in deywall.
Although the launcher is fun touse, it isnot a
toy and must be used with care.

Ready, Set

Do not screw the barrel tghtly mto the
valve: it is not necessary, nor is Teflon tape
required. When you are in position and ready
1o fire, push the release on the fishing recl and
only then drop the projectile into the barrel.
Turn the safety switch to OM and fire. T find
that after a shot it is easier to reel in the line or

Figure 7 — Other types of valves and
firing systems can be used. Right: Firing
the sprinkler valve pneumatically. Center:
a PVC globe valve.

an through brush with the barrel unscrewed
from the tank.

Always have someone “downrange” o
help pull the lines through and o make sure
that no one is nearby and there are no over-
head wires. Keep safety in mind and wear
protective head, hand and eve gear.

Use the fishing line to pull a small nylon
cord first and use that to pull larger lines.
Cover the knots at tied junctions with plastic
tape and smooth them down to slip through
the branches more casily. Happy launching.

Byron Black, WASSY, revired®n 2004 afier
practicing architecture for almost 50 vears ay
principal in a large Washingtan, DC firm. He
hotds BS and MS degrees from Vireinia Tech
and since retivement has continued taking col-
lege courses, mostly in science subjects. He
was first ficensed in FYST v WHSSY ared mow
holds an Amarewr Extra class license, He is a
member of the Vienna Wireless Sociery,
Chaprer 91 of OCWA, the ARRL and the
Virginia Crun Collectors Association. Fou can
reach By ar 10608 Vickers Dy, Vienna, VA
22181 or ar wdssy @arrlnet. ns+ |
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W4SSY Spud Gun Parts List

01 3" End Cap 3.77 | (Home Depot)

02 3" Pipe, 12" Long 5.05 | (Home Depot)

03 3" to 1’4" Coupling 3.77 | (Home Depot)

04A | Tire Valve (for 2) 3.19 | (Advance Auto Parts) Standard size is 0.453” (29/64”)
04B | Valve Wrench 1.99 | (Advance Auto Parts)

05 1’2" to 1" Bushing 98 | (Home Depot)

06 1" Pipe, 1’2" Long 1.67 | (Home Depot)

07 1" Adapter, Male 0.53 | (Home Depot)

08 1" Sprinkler Valve 14.37 | (Home Depot, Lowes) (Toro Part # 53708)
09A |3 -9V Batteries 12.94 | (Home Depot) You can beat this price
09AA 3 -9V Battery Snap Connectors | 2.99 | (Radio Shack - Catalog #: 270-0324)
09B |3 - Battery Clips (for 4) 1.98 | (Radio Shack - Catalog #: 270-0326)
09C |1 - Safety Switch 2.99 | (Radio Shack - Catalog #: 275-0634)
09D |1 - Push Button (for 4) 3.69 | (Radio Shack - Catalog #: 275-1547)
09E |1"x4" Aluminum Plate 4.63 | (Home Depot)

09F |10Q 1W (for 2) 1.49 | (Radio Shack - Catalog #: 271-0151) for current limiting
10 1" to 174" Adaptor 1.70 | (Home Depot)

11 1%" Pipe, 24" Long 2.34 | (Home Depot)

12 ¥4" Caps (18) (Makes 9) @ 0.32 | 5.76 | (Home Depot)

13 ¥4" Pipe, 2' Long (Makes 9) 1.15 | (Home Depot)

14 Paper Clips 0.00 | Steal Them

15 Fishing Reel, Zebco 202 4.76 | (Walmart)

16 Fishing Swivel (for 12) 0.96 | (Walmart)

17 2 - Hose Clamps @ 1.15 2.30 | (Home Depot)

18 PVC Cleaner 5.10 | (Home Depot)

18 PVC Cement 5.10 | (Home Depot)

19 Tire Pressure Gauge ?2?? | (Advance Auto Parts)

20 Air Pump 9.99 | (Advance Auto Parts)

21 Plumber's Teflon Tape 1.18 | (Home Depot

The 10Q resistor is to limit the current through the sprinkler valve. I'm using 3 nominally 9V batteries
in series, which actually supply a measured 28.1V The valve specs call for a momentary inflow of 400 ma
at 24V. The internal resistance of the valve solenoid is 60€2, so the additional 10Q in series with the
batteries holds the current within a hopefully safe range. That's probably overkill, but heck, why not?



