The New and Improved
Carolina Windom Antenna

and ¥2 Wave End Fed 20 Meter
Vertical and Sloping Wire Antennas



Windom Antenna
The Carolina Version

Think of the "Carolina” windom antenna (the modern version of the windom) as
an "upside down vertical antenna”, hanging down from its counterpoise strung
(more or less horizontally) some 10 meters (or more) above ground.

In other words, the 22 feet vertical component of the "Carolina” - between the

4:1 matching voltage transformer and the current choke balun - is a vertical
antenna, fed at the tip. (top?)



This vertical does not require a ground or a system of radials!

Carolina Windom

50 83’ .

4:1 matching xfmr

22" vertical radiator
Choke balun line isolator

Keeps RF off the Coax below this poin

coax RG-8X to antenna tuner
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The Original
Windom Antenna
of The 1930's

The original windom was a Zepp-type antenna fed 14% off-center with a single
wire.

The single-wire feeder radiated RF all the way into the operating position.

A very undesirable side-effect ... that the "Carolina” version not only eliminated
but transformed into an extra asset by...

1. choking off the RF, present on the coax, before it enters the shack,
2. thus forcing the choked off RF to travel instead toward DX stations.



How The
Carolina Windom
Works

Because the antenna is not fed at its center, the RF currents in each horizontal
radiating section are very much uneqgual. This makes the vertical coaxial feedline
radiate RF energy.

Normally, in the case of normal (balanced) dipoles, we try to avoid this from
happening.

But, in this case we want the feedline to radiate!
/
(part of)/



Extra Radiation

By letting it do so, the outer shield of the 22 feet long vertical coax (RG-8X)
radiates to fill in the gaps in the signal pattern radiated by the top portion of the
antenna.

The 22 feet portion of the feedline effectively becomes an upside down vertical,
located high above ground and free of ground losses normally associated with
verticals based on the ground!

That may all be true if the antenna is strung out horizontally. If

AG Aa KSfR dzLJ Ay U0UKSve¥ARRf S [ yR
O2Yy FAIdzNF G0A2Yy ¢ A& GKA& &adagAaftft OGN
polarization from the sloping wires creates interesting

interference with the 22 ft section. The EZNEC plots will show
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The "Carolina” windom thus becomes a near-omnidirectional antenna. This is a
very desirable characteristic on the lower bands 40 meters, 80 meters and 160
meters.

| have not included 160 M, but you will see that the pattern on the
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Yes, itomni-directional, but only at high takeoff angles.
The choke balun at the bottom of the 22 feet radiating vertical effectively isolates

it from the coaxial feedline going down to the transceiver. This prevents RF from
being fed back into the radio operation position. Another very desirable feature.



Oustanding Performance

The users of this special version of a windom antenna have reported that the
near-omnidirectional characteristic is most pronounced near and over salt water.
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The "Carolina" windom is... t R — _D

e Very efficient because no RF energy is lost in a "lossy"” ground system.
e Very effective because a large portion of the RF energy is radiated, much of
it at low angles, omnidirectionally.

These same characteristics also make the "Carolina” windom an excellent

receiving antenna. Really? Let's take a look !

NOTE: Every antenna is affected by the ground system under it. That is why we
get different take-off angles dependent on height above ground. Otherwise, the
Antennas would all radiate as if they were in free space !



We will look at the elevation plots of the antenna at 33 feet
then at 66 feet For the bands 8)40¢ 20¢ 15¢ 10 Meters.
(I have ignhored the WARC bands for simplicity)

BUT, FIRST, some basic antenna theory:
Every antenna above real ground has a pattern

That is affected by its height above ground
By its length, and by its orientation.



In the ELEVATION plots we will be looking at, the plots
show where the RF goes, in various takeoff angles, due to
the interaction of the signal in the far field with the
reflected RF signal where the ground acts like a mirror.
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AND
Because | was asked to, | have
plotted the ¥~ wave
20 meter end fed antennas and a
20 Meter Dipole up 33 feet.

We will look at those first, to see
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Might look like !



Azimuth Plot
Elevation Angle  29.0 deg.
Outer Ring 7.03 dBi
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Slice Max Gain  7.03 dBi @ Az Angle = 0.0 deg.
FrontiSide 10.44 dB

Beamwvicth 86.0 deg,, -3dB @ 317.0,43.0 deg.
Sidelobe Gain  7.03 dbi @ Az Angle = 180.0 deg.

Azimuthi plot (above)

Axis of antennah

3 D plots looking down on wire (above)
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29 degree elevation plot (max . takeoff angle) and looking'end on (below)
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This is a ¥2 wave 20 Meter vertical end fed wire

Notice the symmetrical pattern.

Each line around the circle is 5 degrees.

- 3 D azimuth plot of antenna
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Side view of antenna& 3D elevation plot



This is the ¥2 wave 20 meter sloping wire
with the wire 30 degrees from vertical.

Note the null off the end and the pattern
better broadside than in line with the s
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