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Introduction

When | first erected my 630m transmitting antenna in 2013 | used 128 150' radials
(420k"') lying on the ground Yandbdcauseany soil i o
nearly neutral | used aluminum electric fence wire. Several times a year | mow my
fields passing over the radial system. Over the years | found very little corrosion but the
weight of the tractor and the mowing action broke a number of the radials, enough to
make me wonder if a counterpoise (CP) might not be more practical.

Counterpoises have a long history at VLF-MF and are generally noted as being very
efficient. Besides efficiency an advantage of a CP is a lot less wire than typical ground
surface/buried systems. The disadvantages are mechanical stress due to ice loading
in winter and very high voltages (kV!) to ground even at modest power levels which is a
safety hazard. High voltages mean the wires must be kept out of reach, elevated at
least 7'-8'. If you elevate the vertical itself along with the CP wires then there is little
effect on radiation resistance but I n my
the 8' has to come off the length of the vertical reducing Rr. Rr varies as the square of
the length so lopping off 8' reduced my Rr by about 16%. This reduces efficiency but
after some modeling it looked like the increase in efficiency using a counterpoise might
more than compensate for this. After much modeling and agonizing | decided to give it
a shot and what follows is a description of my new antenna, which is really the old
antenna with a different ground system. In the discussion | will try to address some of
the problems, one of which is the need for an isolated feed system. As I'll show I
chose a particular solution but | also want to show some of the alternatives to provide a
more general discussion of counterpoises.

One note, this antenna is certainly a candidate for 2200m operation but for the present
I'm only concerned with 630m. No doubt in the future I will retune for 2200m!

What's a counterpoise

| think it's important to define what | mean by a "counterpoise”. Many of us are
accustomed to elevated ground systems for 40m-160m verticals where the radials are
very c¢cl ose to oam/lamtl|l ;oomrg nemd lye sso. On 630
>/ 44341800 " . Very few amateurs will have t
lengths. Typically the radial lengths will be much less, not even close to resonance. A
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counterpoise is often referred to as a "capacitive" ground system because the wires act
mostly as capacitive loading. The CP can be relatively complex like the example
shown in figure 1 which was used for the initial amateur transatlantic tests in 1921-22.
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Figure 1 - EZNEC model of the 1BCG antenna.

The CP doesn't need to be that complicated, it can be as simple as a single wire like
that shown in figure 2. What we have is a vertical wire of some length, usually much
| ess than @/ 4. T o h e ladd arhaisootal topg-vare(g) to proviglen t e
capacitive loading. At the bottom we add a similar wire which we call the CP but that's
a bit misleading. The whole system of wires, vertical and horizontal is the antenna
which happens to be close to ground. What we have is simply a large capacitor which
will radiate if excited. The capacitance has two components: between the top-wire
and the CP (Cl1l) and from the top-wire, the vertical and the CP to ground (Cg).
Currents flowing in the soil via Cg result in ground loss. the larger we make the CP the
small Cg will be. Once we have as much vertical height, top-loading and CP the
antenna will probably still not be resonant so we have to add a "tuning" or "loading"
inductor (L).
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Figure 2 - Short top-loaded vertical with a single wire counterpoise.

We have one more problem: the feed/matching network has to be isolated for several
KV from ground! This problem is indicated by T1 in figure 2. There are many different
options so T1 just serves as a reminder of the need for isolation. A later section
discusses options and my particular solution.

New antenna description

| have installed five support poles (80'-95') arranged in a square with one pole in each
corner and one in the center as shown in figure 3. As shown in figures 4 and 5, the
antenna is four identical wire antennas connected in parallel at the feedpoint. Figure 4
represents one of the f our2lend)eWrenzzaad 3 fonh
a top-wire connected to the top of the vertical. Wire 2 extends radially out to one of the
corner poles and then wire 3 extends from that corner pole to another corner pole. The
counterpoise wires (4 & 5) are the same as 2 and 3 only connected to the bottom of
the vertical. As shown in figure 5, the element in figure 4 is repeated four times to form
the final antenna. Although the modeling indicates the use of four sources, in the
actual antenna all of the vertical wires are connected at the bottom and all of the CP
wires are connected at the center point to form the feedpoint.



Figure 3 - Photograph of antenna support poles.
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Figure 4 - One of the four antenna elements.



Figure 5 - EZNEC model of complete antenna.

The wires from the center posttotheout er p o 47 Ieng.aThe wirdslbetween
the out er @bolang. sFordhe wire Bubed #14 aluminum electric fence wire.
The conductor loss is higher when using aluminum versus copper but there are some
good reasons to use the aluminum. First of course it's a lot cheaper but more
important it's appreciably stronger and lighter (for the same wire size) which will help
when ice loading is present. Aluminum has drawback besides higher resistivity, it's not
easy to reliably solder. For this reason (referring to figure 4) wires 1, 2 and 3 are a
single wire with no joints. Wires 4 and 5 are also a single wire with no joints. The only
mechanical connections are at the feedpoint ends.

Figure 6 is a photo of the base of the center pole showing the tuning/matching unit
enclosure (a plastic garbage can!). There are two long PVC pipes which serve to hold
the bottom of the vertical wires away from the pole. Without these the vertical wires
ten to wrap around the pole when the wind blows detuning the antenna!

Figure 7 provides a closer look at how the vertical and CP wires are brought in to the
pole and then fed down to the tuning unit at the base. Because the feed wires must be
kept separate and untangled from the halyard lines (black lines), they are brought
down in four separate PVC tubes. The CP anchor points are 9' above ground. 8'is
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sufficient height for safety but we have to keep in mind that the CP wires are quite
long, 120'-180', and require substantial sag to allow for ice loading. The wire ends at
the poles were then set at 9' with a maximum sag of 18" so the closest distance to
ground for tHW&. CP wires is a

Figure 6 - Base of the center pole showing the matching/tuning unit.



Figure 7 - More detail on the mechanical arrangements.




Tuning, matching and isolation

The antenna feed has to be decoupled (isolated) from ground but still provide a ground
referenced 50m feedpoint for the transmitter. The scheme | used is shown in figure 8.
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Figure 8 - N6LF matching-isolation scheme.



My inductor (L) is actually two roller inductors in series but one could also use a single
inductor with taps to accomplish the same end. One inductor is adjusted to resonate
the antenna and the other is adjusted to provide 50m across the "tap". HV isolation is
provided by T1 which has ten turns for RG8X wound on a stacked pair of 2.4" FairRite
type 77 material ferrite cores (Mouser P/N 623-5977003801). The physical
arrangement is shown in figures 9 and 10. T1 has a 1:1 turns ratio. The center
conductor forms the secondary winding which is connected to the antenna. The shield
forms the primary winding which is connected to the UHF jack and then connected to
the feedline back to the transmitter. Fr om t he coax used for
primary-s econdary capami@t4dskHe). The @urpmdse of the choke
shown in figure 8 is to help isolate this parasitic capacitance. However, | ran out of
suitable cores so the choke is not present figure 10. The cores are on order!

Figure 9 - Roller inductors.



