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Revisions, 9/18/2021

● Corrected tool list.
● Removed redundant pictures.
● Improved installation suggestions for #8 screws.
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1) Tools

● A drill, corded or cordless.
● Wire cutters.
● Needle-nose pliers.
● 4-inch or 6-inch adjustable wrench 

OR a set of small sockets with a small handle.
● Philips #2 screwdriver, “stubby” or full-sized.
● Sharpie or other permanent marker for PVC pipe.
● Soldering iron.
● Solder.
● Terminal crimper.
● Drill bits.

● 1/8” for #6 screws.
● 5/32” for wires.
● 11/64” for zip ties, eye bolt holes, and #8 machine screws.
● Step bit or 5/8” drill bit.
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1) Tools

● Tape measure.
● Electrical Tape.
● #8 Machine screw installation requires either:

● Offset Philips screwdriver.
● Files for flattening sides of screw heads
● Rotary tool for flattening sides #8 screw heads.

● [optional] Files or steel wool for smoothing ends of PVC pipe.
● [optional] Your choice of weatherproofing sealant: hot glue,

acrylic or silicone caulk,  Liquid Nails, PVC cement, etc.
● [optional] The PVC end caps are optional; if you don’t use them (to 

allow for increased power handling), use your sealant on the inside 
of the coax connector.
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2) Common Parts

● 2 3” PVC pipe sections, 3 inches long
● 4 3” PVC test plugs
● 1 package eye bolts, 3/16” x 2” 
● 2 zip ties, black, 8 inches
● Approximately 130” 14 AWG solid THHN wire
● Some builders add star washers to all the supplied screws
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3) 1:1 Choke Balun Parts

● 4 terminal connectors, 
16-14AWG, M5

● 1 SO-239 Plug
● 2 #6 x 1” stainless steel 

machine screws
● 2 #6  stainless steel 

washers
● 2 #6 stainless steel hex 

nuts
● 1 FT240-31 ferrite toroid 

(blue tape label)
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4) 49:1 Impedance Transformer Parts

● 4 terminal connectors, 
blue, 16-14AWG, M5

● 1 SO-239 Plug
● 2 #6 x 1” stainless steel 

machine screws
● 2 #6  stainless steel 

washers
● 2 #6 stainless steel hex 

nuts
● 1 FT240-43 ferrite toroid 

(orange tape label)
● 2 #8 wing nuts
● 2 #8 lock nuts
● 4 #8 washers
● 2 #8 x 1” machine 

screws
● 2 #8 lock washers
Note: You can recognize a #8 machine screw because it fits nicely 
with a wing nut.
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5) Let’s Drill Some Holes!

Install an eye bolt in the top center 
of each pipe segment.
1)Mark the center of a section of 

3” PVC pipe.
2)Drill a 5/32” hole in the marked 

spot.
3)Install a 3/16” eye bolt in that 

hole.
4)Secure the eye bolt with the 

provided nut.
5)[optional] add caulk or sealant 

at the base of the eye bolt.
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6) The Common Core, Step 1

On each pipe section, 180º 
opposite the eye bolt, make two 
marks on the pipe at the 1/3 
points. That is, make two evenly-
spaced marks about one inch 
from each edge of the circular 
openings in the pipe.
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6) The Common Core, Step 2

To either side of one of the 
marks,make two marks ¼” apart. 
Drill an 11/64” hole on each of 
these marks. Do not seal these 
holes—they will provide 
drainage.

These holes will be used for a zip 
tie that holds the toroid securely.
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6) The Common Core, Step 2
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6) The Common Core, Step 3

1)Place an SO-239 connector in 
the 5/8” hole, from outside the 
pipe.

2)With a marker, mark the spots 
on the pipe where two of the 
diagonally opposite holes in 
the connector line up.

3)Drill 1/8” holes on those marks.
4)Secure the SO-239 to the 

outside of the pipe section by 
installing #6 machine screws 
into those holes.

5)Do not add washers and nuts 
yet.

6)[optional] The machine screws 
are longer than they need to 
be. You may wish to trim them 
down with a hacksaw or a 
small bolt cutter and files.
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7) Prepare the 1:1 Balun Casing

About 1” to the left of the SO-239 
and zip tie holes, drill 2 5/32” 
holes about 1” apart. 

Each hole will be about 1” from 
the edge of the pipe section. 

What do right and left mean? The 
SO-239 is to your front, the eye 
bolt is up, and the zip tie holes 
for the toroid are to the rear.
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8) Prepare the 49:1 Transformer Casing

1)About 1” to the left of the eye 
bolt, drill a 5/32” hole for a #8 
machine screw.

2)About 1.5” to the left of the 
bottom center (where the SO-
239 and the zip tie holes are), 
drill a 5/32” hole for a #8 
machine screw.

3)Do not install the #8 machine 
screws yet.
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8) Prepare the 49:1 Transformer Casing

1)About 1” to the left of the eye 
bolt, drill an 11/64” hole for a 
#8 machine screw.

2)About 1.5” to the left of the 
bottom center (where the SO-
239 and the zip tie holes are), 
drill an 11/64” hole for a #8 
machine screw. The screws 
should slide easily in the holes.

3)Do not install the #8 machine 
screws yet.
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9) Winding the 1:1 Choke Balun Core

1)Cut 80” of wire and fold it in 
half.

2)Tape the wires together with 
small pieces of electrical tape, 
with one piece about every 18”. 
Keep the wires flat, like twin 
lead; do not twist.

3)Using the type 31 ferrite core 
(with the blue label), wind your 
balun. Start by allowing about 
3” (the width of your fingers) of 
wire, then begin winding the 
core. Try to keep the wires 
from twisting, and remember 
that each time the wires pass 
through the core is one turn.
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9) Winding the 1:1 Choke Balun Core

4)How many turns should you 
make?

● 80-20 meters: 13 turns
● 20-10 meters: 11 turns
5)Attach one blue crimp terminal 

to one of the 3” wires at the 
starting point of your wind.

6)There will be extra wire at the 
end of your turns. Don’t cut it 
off! It will provide “pig-tails” to 
attach to your dipole.

7)Cut the wires apart at the end 
of the loop.
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10) Winding the 49:1 Transformer Core

1)Using the remaining 48-50” of 
wire, fold about 9” of wire back 
on itself. Tape the sections 
together or twist them gently 
for a few turns.
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10) Winding the 49:1 Transformer Core

2)Place the pair of wires over the 
top of the ferrite and make two 
turns around the core, to your 
right. Remember that each 
time the wires pass through 
the core is one turn. A loop of 
wire will now project from the 
underside of the core.
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10) Winding the 49:1 Transformer Core

2)Wrap the single part of the wire 
around the core 12 times. Use 
about ¾ of the core. You may, 
optionally, choose to make turn 
7 a crossover turn to the other 
side of the balun; this is not 
done for any magnetic or RF 
reasons, but to make the wire 
emerge from the top center of 
the core for wiring 
convenience.

There are 14 turns total.

3)If you happen to have a longer 
wire around the house, a 
transformer with 21 total turns 
(3 doubled, 18 single) works 
better for 80-40 meters.
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10) Winding the 49:1 Transformer Core
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10) Winding the 49:1 Transformer Core
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10) Winding the 49:1 Transformer Core
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10) Winding the 49:1 Transformer Core
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11) Installing the 1:1 Choke Balun

1)Place the balun inside the PVC 
casing. The long “pigtail” wires 
should face the holes you 
drilled previously. The wire with 
the ring terminal should face 
one of the installation screws 
on the SO-239.

2)Fit the ring terminal over 
whichever installation screw is 
more convenient. Solder the 
other wire to the center of the 
SO-239..

3)Thread the long “pigtail” wires 
through the drilled holes.

4)Zip tie the toroid to the bottom 
of the PVC section.

5)Install #6 nuts and washers on 
the mounting screws for the 
SO-239.
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11) Installing the 1:1 Choke Balun
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12) Installing the 49:1 Transformer

1)[optional] Strip a bit of 
insulation from both ends of 
about 1.5” of leftover wire and 
fit ring terminals to the ends. 
Use this jumper to connect the 
other SO-239 mounting screws 
to a second #8 machine screw 
that you install in the lower 
hole. This provides a 
counterpoise attachment point.

I recommend installing the 
counterpoise attachment point 
even if you don’t plan to use it 
yet.

Look ahead a few slides for 
tips on installing #8 screws.



30

12) Installing the 49:1 Transformer
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12) Installing the 49:1 Transformer

2)Place the 49:1 balun into the 
PVC casing and take note of 
how much wire length you 
actually need to connect to the 
termianls.

3)Cut the single wires shorter, if 
needed; install ring terminals 
on both of the “single” wires.
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12) Installing the 49:1 Transformer

4)Cut the wire pigtail (the two 
wires together) at the proper 
length, strip the wires about 
½”, and twist the ends 
together.

5)Solder the twisted wire pigtail 
to the center of the SO-239 
connector.

6)Fit the single wire from the 
pigtail over one of the 
mounting screws from the SO-
239.

7)Fit a #8 machine screw 
through the ring terminal of the 
long single wire and through 
the PVC casing. See the next 
slide for tips.
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12) Installing the 49:1 Transformer

PRO TIP: Installing the #8 
screws was more difficult for 
many hams than I expected. To 
make the installation easier:

● Use an “offset screwdriver” to 
hold the #8 screw in place 
while adding the lock nut to 
the outside of the screw.

● Flatten two sides of the #8 
screw head with a file or 
rotary tool to make them easy 
to hold with an adjustable 
wrench. Hold the screw with a 
rag and pliers while 
filing/grinding.

● Add a lock washer or star 
washer to the #8 screw before 
placing it through the hole.
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12) Installing the 49:1 Transformer

8)Fit a lock washer over the 
screw, keeping the head tight 
against the inside of the PVC.

9)Add two washers and a wing 
nut to the screw.

10)Secure the toroid with a zip 
tie.
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12) Installing the 49:1 Transformer

11)[optional] Connect the 100pf 
capacitor between the center 
pin of the SO-239 connector 
and one of the #6 mounting 
screws for the SO-239. For 
many users, this improves the 
match on 10 meters. Note that 
you can’t solder the capacitor 
to stainless steel hardware; 
you’re actually soldering it to 
the ring terminal. It’s easiest to 
wrap the capacitor lead around 
the mounting screw just above 
the ring terminal, add a nut and 
tighten, and then solder.
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12) Installing the 49:1 Transformer
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13) Weatherproofing

For both the transformer and the balun, use your choice of adhesive 
(caulk, PVC cement, hot glue, liquid nails, Gorilla Glue), to install the 
end caps into the PVC. 
● You may use caulk to seal the bases of the eye bolts and the upper 

wing nut assembly on the 49:1 transformer.
● Do not seal the zip tie holes on the bottom; they provide drainage.

With the caps installed, the transformer and balun should be safe for 
use with 100W SSB, or 25W CW/Digital.

Without the caps, other users have reported that 400-600W can be 
used, but be careful!

Why even have cases? Ferrites are a kind of ceramic and can easily 
chip or shatter.
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14) Alternatives

The 1:1 choke is very flexible. Some users will use a second SO-239 
instead of the wire pigtails. Some users will substitute expensive RG-
400 for the wire feedline. Some will even wrap feed lines—with PL-259 
plugs attached—through the center of the ferrite! 

● Be careful, because making tight turns with foam core coax will 
cause the center conductor to migrate and eventually short.

● A short length of 100-ohm feedline (almost any two plastic insulated 
wires close together are about 100 ohms) is not usually a problem at 
HF. 

● Long wire pigtails that to not connect to an antenna can be a 
problem at 10-12 meters.

James Shugart, N5BKL, demonstrated an especially classy version of 
this kit: He added star washers to all the nuts and screws, and added 
additional #8 screws and wing nuts to the 1:1 choke. See what you 
have in your junk box!
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14) Alternatives

Some users choose to cover the SO-239 with sealant (caulk, liquid 
electrical tape) and to omit the end caps. This can greatly increase the 
power handling capability of the kit. Test carefully, your results may 
vary.
● Every magnetic material has a point, the “curie temperature,” where 

it ceases becoming magnetic. For the ferrites in this kit, that’s 
around 130 degrees C.

● You will know that you’ve overheated your kit when you smell 
melting insulation and your VSWR suddenly increases. Your ferrite 
will be fine once it cools, your wires may require replacement.

● I have used devices very similar to these kits with 25 Watts digital 
and 100 Watts SSB for years.

● With the the sides open to the air, other users have reported using 
these devices at 400-600 Watts SSB.

● With no covering at all—just a piece of PVC pipe through the center 
like a shish kebab—other users have reported using these devices 
at the full legal limit. 
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