Making an Indoor FM Moxon Antenna
Whether you are an FM DXer or just want to listen to your
favorite station with the best reception possible, a Moxon
antenna is often an excellent choice. A Moxon uses a
driven element and a reflector, and is essentially a folded 2element Yagi antenna. This article describes the
construction of an indoor Moxon antenna for those like me
who are unable to mount a good FM antenna outdoors.
What makes the Moxon a good choice is that it has 5-6 dB
gain over a simple dipole antenna, plus it is much more
directional than the dipole's figure-8 pattern. At right is a
typical theoretical pattern generated by F6IRF which shows
a cartioid pattern similar to that obtained when phasing two
antennas together. As a result, the gain and directionality
often make a substantial difference when compared to the
typical wire dipole antennas that come with many receivers.
The antenna is basically a horizontal rectangular loop of wire with three gaps, as shown in the diagram below.
The dimensions for the antenna loop can be determined using Moxgen, a small freeware program which can be
downloaded at http://www.ac6la.com/moxgen.html. For convenience, here is the output screen after inputting 98
MHz (the center of the FM broadcast band) as the center frequency using 18 gauge wire:

For this loop, using the numbers above, the driven element is two lengths of wire, each (43.69/2 + 6.40 =) 28.25
inches, while the reflector is a single piece of wire that is (43.69 + 8.23 + 8.23 =) 60.15 inches. I used 18 gauge
stranded speaker, which has a soft plastic jacket which doesn't kink.
I connected the three lengths of wire into a loop using plastic zip ties as insulated stand-offs (see picture below).
For each of the three wire elements, I cut each about an inch longer than the final length figures above to allow
for a loop at each end for connection purposes. I stripped about an inch of insulation off at the end of each wire
and formed a small loop, which I soldered into a sturdy loop into which I could insert the zip ties (see picture,
below). You could also use some sort of cramp-on spade-type connectors from Radio Shack. Just make sure
that the final length (wire plus diameter of the loops) is correct (i.e., 28.25 or 60.15 inches, above).

After connecting everything with zip ties, I had a wire loop that looked exactly like the Moxgen output screen
above. While the gap between the driven and reflector elements is specified (i.e., dimension C in the Moxgen
output screen above), I made the gap between the two driven elements as small as possible (about 1/4”) by
cinching the zip tie up as far as it would go.

Detail of soldered
loops and 1.4” zip tie
connection between
driven and reflector
elements

Making the Loop Frame and Support Structure
This design uses three 10-foot lengths of 3/4”
PVC, plus 8 elbows and 6 tees. The inside
dimensions of the antenna frame are 18x48
inches, so the PVC pipe sections will be
about 18 and 48 inches long as well,
depending on how they fit into the elbow and
tee connectors. I didn't use any adhesive on
the joints, and so far it has held together just
fine. The loop frame is big enough to hold an
antenna loop cut for 92 MHz, which focuses
on the lower part of the band, although this
present antenna loop cut for 98 MHz covers
the whole band quite well.
For optimum performance, the antenna
should be at least half a wavelength (~5 feet
for broadcast FM frequencies) off the floor.
Initially I had it only a couple feet off the
floor, and raising it to 5 feet really made a
real difference. As such, the frame is
suspended 5 feet off the ground, and the two
uprights consist of a 10-foot PVC pipe cut in
half.
The base is 14x14 inches, measured on the
outside, and seems to be stable enough for
indoor applications, although it could easily
be made larger. There is a 90-degree elbow
at the four corners and two tee connectors for
the uprights.

Attaching the Loop Frame to the Uprights
While the previous picture shows the loop frame at an angle, in use the Moxon antenna is primarily in the
horizontal position. However, I use this indoors, so multipath effects, house wiring, and all other interference
causers mean that I often need to tilt the Moxon somewhat to gets the best result, whether to maximize signal or
to eliminate interfering stations.
To allow the loop frame to tilt, I sawed a groove into two tee connectors, and bored out the insides, so that they
would accept a cross-bar and act as a pivot. The tees don't have to hold the cross arm particularly tight, since the
antenna is essentially balanced at the midpoint, so the antenna stays where you put it. Below are close-up
pictures of the pivot system and the bored-out tee connector.

Pivot system and alligator clip connection

Close-up of pivot tee connector assembly

Snap-on tees are also available, which I recently purchased here at FlexPVC.com. These have a little more
relaxed grip than the ones I sawed and bored, so if you go that route, just put a little masking tape inside the
snap-on tee to make it hold tighter if need be. Again, since the antenna is balanced, it doesn't need to hold that
tightly.
Another benefit of using this pivoting design is that, when not in use, the antenna element may be turned vertical
for easier storage of the entire assembly. I chose not to use any PVC adhesive on mine, but instead rely on the
inherent tightness of the joints. I haven't had any problems so far, and it allows me to disconnect the uprights in
order to store it in an even more compact manner.

Attaching the Antenna Loop
To attach the wire antenna loop to the frame, there are (non-conductive) brass screws at the four corners on top,
with rubber bands which hold the antenna loop straight (see picture below). I marked the wire loop at the four
places where corners should be with a Sharpie marker, thereby making sure that the rubber bands were holding
the exact corner. The rubber band arrangement keeps the loop taught, lifts the loop above the plane of the PVC
(not that PVC is a particularly absorptive material) and the loop naturally stays in one level plane.

To connect the antenna to your receiver, as shown in the photograph on the previous page, the two ends of the
driven element are connected directly to the two conductors of a standard 75-ohm cable. No balun is needed, as
the Moxon is an intrinsically 50-75 ohm antenna. While I am currently using alligator clips to make this
connection (see picture on previous page), I intend to install a permanent F-connector at some point. Because of
space constraints, I have the antenna in one room and the receiver in another, but the 25 feet of 75-ohm feed line
does not induce appreciable loss, and the signal at the receiver is not noticeably attenuated.
To use the Moxon antenna, just point the broadside of the driven element (i.e., the alligator clip side) in the
direction you want, and that will be your peak, while relative nulls to the side and back will help reduce
interference. Pivoting the loop frame one way or the other will typically produce a cleaner signal or reduce the
strength of an interfering station. As promised by the theoretical calculations, the gain is significantly better than
even a carefully cut dipole antenna, and the directional nature of the antenna allows me to often pick up more
than one station on a given frequency.
For more information on these antennas, which are suitable for many different frequencies, visit
www.moxonantennaproject.com
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