DIY Magnetic Loop antenna for UVB-76 (4.625MHz)

This design has actually started from the need for a simple to build magnetic loop antenna, so the UVB76.net community could perform a triangulation of their pet shortwave station.
What I ended up with was a classic magnetic loop, with an exception of unusual feeder matching
scenario. I would not swear for it to be useful to any degree for transmitting, as it has been consturucted
more or less empirically.
This design is not about outsmarting physics nor making something exceptionally cool-looking.
However, it works great as a receiving antenna, made entirely from the stuff you can pick up from your
neighborhood hardware store (with an exception of 47pF capacitor) and is possible to construct within
hour or two on your kitchen table.
So…
First, the Bill Of Materials
You are going to need:
•

3.3meters of appx. 20mm inner diameter plumbing pipe. Only consideration is that it has to be
conductive and possible to bend to circle and internal diameter has to be sufficient to feed three
coaxial cables frominside. I used water pipe called Alupex (Henco is another manufacturer of
this), which is a plastic pipe with aluminum layer inside, but only because I had it. Copper tubing
should work as well. The reason why the length of the pipe is 3.3 meters is, that I had exactly the
piece of that length … ☺ If you change the length, the capacitor value has to be recalculated tho.

•

•
•
•
•
•
•

•

15 meters of coaxial cable. Any coaxial with outer diameter of about 5-6mm will do, but try
buying something which is not dirt-cheap, as these have very poor shielding and are sometimes
with iron shielding, what makes it impossible to solder. I used garden variety RG59.
1 screw
1 washer
2 hexnuts
1 solder lug what goes under the screw. Size of any of the mentioned hardware is not important,
but they all have to match together ☺
3 cable ties (use stronger variety)
Connector what fits the coaxial cable chosen and your radio. And what you can hook to the
cable yourself, as many HF connectors are crimp type and require special tools to put on. If you
have piece of cable with connector already mounted, that would help a lot.
Capacitor. For given design with given dimensions the required capacitor value is 42pF. I used an
old trimcap, but fixed value ceramic or mica capacitor salvaged from old equipment will do
nicely. Anything between 40..50pf is ok.

It all sounds more complicated than it actually is, all of it is on the picture below:

You are going to need also some tools:
•

Something you can drill a hole to the tubing for the screw. Can be decent powertool, pocket
knife or bent fork, you have to do make one hole.

•

If your pipe is mot 3.3m, you need something to cut it with and then sand off the edges

•

Wirecutters

•

Sharp knife

•

(Replace last two with decent wire strippers in case you have them)

•

Soldering iron with solder etc. Theoretically, you CAN build it with just twisting the wires
together, so don’t back off if you don’t have one. Its just going to be little bit trickier to build and
is mechanically not as strong.

Now, to the construction.
First, you have to install the screw to the one end of tubing. This will be our ground terminal and also
connects the tube to the ground.
The tube is actually not part of the antenna, but serves part as electrostatic shield, partially provides
equal and predictable capacitance to antenna mechanism inside, so the antenna will not go out of tune
if you touch it or put close to conductive objects. It sounds strange first to put a shield around an
antenna, but we are building the _magnetic_ loop here, so it has to pick up magnetic interference, not
electrical.

If you use copper tubing its easy job. For Alupex or Henco you have to clean out outer layer of plastic
first.

Now you have to get three turns of the coaxial cable inside the tubing. Nothing complicated if you
haven’t chosen a diameter too small.

At the end, it should look something like that

Now, strip the wire ends. Note, that most el-cheapo coaxial cables have only marginal wire braid for
shielding, rest of it is some sort of foil-coated plastic wrap. We do need these actual braid strands for
soldering to, so TEST your stripping skills on the piece of cable before you go for real thing!

You have to end up with something like this

The coaxial cable shield is actually going to work as our antenna element. Measuring the inductance of
the shielding gives us 28uH, which is well in the reasonable range to construct something what should
resonate on 4.625MHz. (The calculation for 3-turn air core coil of 103cm diameter with two layers in
10mm total gives us 22.2uH, so we are close). Calculations will give us capacitor value of 42.4pf for 28uH
and 53.3pF for 22.2uH in order to have resonant frequency 4.625MHz.

It’s a good time now to secure the coil made of coaxial cable with cable ties, so it will somewhat hold its
form.

You are close to completion! Now its time to take out your soldering tools and do some connecting!
First put the capacitor in place. It goes between the ends of the shield and if you don’t have soldering
iron, you can really just twist it all together or use screw terminals. Soldering is better, of course. I used
my salvaged trimcap what can be adjusted between 20 and 60pF, but fixed one goes in the same way.

Then you have to connect one end of the center conductor of the coaxial cable to the shield of your
radio cable and solder (or connect other way) to the ground lug.

Put the lug in place at the screw and user your third cable tie to secure the radio cable, so it will not tear
stuff apart if pulled accidentially.

For now you should have to wires left open – the other end of the antenna center conductor and center
conductor to your radio connection. Connect them together, and voila – your antenna is ready!!

You have to attach the radio connector to the other end of the radio connection and you are done!

I didn’t cut off the excess of the cable, as it does not attenuate signal notably on shortwave frequency
range. Also, I kept the construction very barebone and did only whats essential. You have to figure out
how to secure the antenna connections, would it be making some sort of base plate or just melting the
entire thing into hotglue.
Happy Triangulation, Merry Christmas and All the Best Wishes for New Year!
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