








connected. For the 4:1 UNUN just use four turns on the primary and two turns on the
secondary. This will give you a 2:1 voltage ratio which equates to a 4:1 impedance ratio
and you’re in business! You can checked it on an oscilloscope and it will show a perfect
2:1 voltage ratio (the equivalent of a 4:1 impedance ratio).

Once the switching unit was installed, a ground rod is installed and connected to the
aluminum sheet. Figure 28 shows the finished installation. A rubber trash can be used for
weather proofing to protect the switching unit from the elements.

2.8 Switching Control
The control for the switching unit can be
comprised from a number of different
ways. Figure 29 shows the W5ZN
method. Joel uses a diode matrix with an
8 position pushbutton antenna relay
control box. He prefers the pushbutton
variety rather than rotary switches to
eliminate a lot of “cranking” and
switching through unwanted directions
to prevent unnecessary relay activation.
For control cable 5 wires of a CATS
cable are used. Any 5 conductor cable
will work fine to provide the proper dc
Figure 28 Installed Switching Unit at the Center of array relay voltage to the external unit.
WS5ZN’s run is approximately 600 ft
from the shack.
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3.0 Evaluation of the 8 Circle Vertical Array

Evaluation of any antenna system requires that you have a realistic understanding of what
to expect! In the case of low band receiving antennas, some radio amateurs have
erroneously assumed that after installing a beverage or similar receiving antenna you will
automatically begin to miraculously hear stations that never existed at your location
before. The most important factor in being able to hear stations on the low bands is
propagation characteristics. Joel listened for two 160 meter seasons as east coast stations
boasted about how strong VQ9LA was without a peep of a signal into Arkansas. No
receive antenna would have changed this. Finally one night the propagation came to W5
land and thanks to low noise receiving antennas VQ9LA is in the log at W5ZN. So don’t
expect to begin to magically hear stations that just never existed before. What should
immediately become apparent is that your noise floor will decrease. Since DX signals on
the low bands are weak signals, this component alone should allow you to hear stations
that previously were buried in the noise.

Remember, your goal is to improve your DMF or RDF which will in turn reduce the
amount of noise (both man-made and natural) and QRM collected by the receive antenna
system in a particular direction and allow you to hear weak stations when propagation
permits.

3.1 Noise Evaluation

Joel’s first step in the evaluation was to record noise floor levels on the various 160 meter
antennas installed at W5ZN. He has some significant noise sources in two directions so a
combination of low noise receiving antennas benefits him greatly. Table 5 shows a
comparison of the noise floor for the W5ZN 160 meter antennas.

8 Circle Shunt Fed
9 1

. . Vertical Beverage K9AY 135 HF 7

Direction . Tower Inverted
Array Noise Floor Loop
Noise Floor 160 Meter Vee
Xmit

N -129 dBm 125 dBm N/A -100 dBm? | -105 dBm?
NE -125 dBm -120 dBm -132dBm' | -100 dBm® | -105 dBm’
E -125 dBm -124 dBm N/A -100 dBm? | -105 dBm?
SE -126 dBm -123 dBm -130 dBm' | -100 dBm’ | -105 dBm’
S -126 dBm -120 dBm N/A -100 dBm? | -105 dBm?
SW -125 dBm -120dBm | -132dBm' | -100 dBm?® | -105 dBm?
W -126 dBm -125 dBm N/A -100 dBm? | -105 dBm’
NW -130 dBm -128dBm | -132dBm' | -100 dBm? | -105 dBm?

Table 5 — Noise floor measurements comparing the 8 Circle Vertical Array, Beverages, Loop, Shunt-fed
Tower and Inverted Vee at W5SZN. Measurements were taken with a 250 Hz bandwidth at a Sampling Rate
of 48 KHz. ' Loop has considerably less gain than the Beverage or Vertical Array which equates to not
only a lower noise floor but much lower signal levels as well and traditionally requires a preamp. > Omni-

directional.
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3.2 Signal Comparison, F/B Ratios, F/S Ratios

A comparison of on-the-air F/B and F/S measurements from various stations was
performed over several months and the results indicate the array is comparable to the
modeling parameters produced.

The following charts depict signal comparisons between the 8 Circle Vertical Array and
Joel’s 880 ft Beverage antennas taken at different times of the day to different parts of the
world. Obviously, the signal arrival angle will play an important part in signal strength
and readability, however the charts below are typical for each DX station and represent
the ability to hear a station earlier than with the Beverages and to also hear the station for
a period of time after they can no longer be copied on the Beverages. At the peak
propagation period, however, there is no noticeable or recordable differences between the
two receive antenna systems.

Beverage -vs- Vertical Array Signal Comparison
JD1BMH - Ogaswara

December 28, 2008

124

-125

-126 "

—e— Noise Floor* |

127 "

—8— Beverage
-128 +— Vertical Array |

-129 @ s + /I @ e © s kS “ —
130 + = & / \ @ o . I

-131

Signal Strength -dBm

1 2 3 4 5§ 6 7 8 9 10 11 12 13
Time (minutes) Beginning at 1315 UTC

*Average Noise Floor - Actual is Beverage -128 dBm / Vertical Array -130 dBm. Signal levels shown below the
noise floor are only to indicate signals not copyable and are not measurements
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Beverage -vs- Vertical Array Signal Comparison
JWI/OZ1TCK - Svalbard Island
January 12, 2009
-114
-116
E -118
T -120
g A2 ——Noise Floor*
g -a—-Beverage
b =124 - Vertical Array
® -126
5
& -128
-130
-132
1 3 5 7 8 11 13 15 17 19 21 23 26 27 29
Time (minutes) Beginning @ 0215 UTC
* Noise Floor Average - Actual is Beverage -125 dBm / Vertical Array -128 dBm. Signal levels shown below the
noise floor are only to indicate signals not copyable and are not measurements
Beverage -vs- Vertical Array Signal Comparison
EY8MM - Tajikistan
January 23, 2009
-110
-112
g -114
T 116
g -118 —— Noise Floor*
E 120 -=—-Beverage
E 122 Vertical Array
«©
5 -124
» 126
-128
-130
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Time (minutes) Beginning @ 0030 UTC
*Noise Floor Average - Actual is Beverage -125 dBm / Vertical Array -130 dBm. Signal levels shown below the
noise floor are only to indicate signals not copyable and are not measurements
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Beverage -vs- Vertical Array Signal Comparison
FWSRE - Wallis Island
February 6, 2009
-90
-9
- 5
m
'? -100
£ 105 18 | il L ] 23 | ——Noise Floor* |
E —=—Beverage
& -110 il Vertical Array |
g
) -115
(73] A -+
-120 H.
-125
135 7 91113151719212325272931333537394143454749
Time (minutes) Beginning @ 1230 UTC
My Sunrise @ 1302 UTC
*Noise Floor Average - Actual is Beverage -115 dBm / Vertical Array -121 dBm. Signal levels shown
below the noise floor are only to indicate signals not copyable and are not measurements
4.0 Summary

The 8 Circle Vertical Array is a significant addition to the low band receive antennas at
WS5ZN. It is now the primary system used for receiving on 160 meters. It will not replace
the other receive antennas because as unpredictable as 160 meters is, you never know
when a propagation anomaly may occur that will present itself better to one of the other
antennas, however that situation has not yet been seen.

An 80 meter version has now been constructed at W5ZN and is being evaluated during
the Winter 2009/2010 low band season.

The amount of time and effort invested in this project was considerable. That was due to
the fact that only a very small amount of general information was available on this
antenna array. Our hope is this article will provide encouragement for others to try this
array and the amount of time required will be reduced significantly. For 160 meters, this
array takes up a circle diameter of less than 350 ft with an additional 65 feet for radials.
That is less than a 1 wavelength Beverage on 160 meters and 8 directions can be
obtained. So, if you’re space limited for a Beverage array but can afford the real estate for
an 8 Circle Vertical Array, give it a try. You will NOT be disappointed!
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Appendix A

Noise Floor Front Back F/B Ratio Side F/S Ratio
Date Call dBm dBm dBm dBm dBm dBm
19-Nov-

08 NS8S -112.7 -78.5 -92.8 -14.3 -98.1 -19.6
Poor Condx | K9IMMS -112.7 -79.0 -93.9 -14.9 -94.9 -15.9
Band noisey Ww4zv -112.7 -75.7 -91.2 -15.5 -98.7 -23.0

WS5UN -112.7 -60.8 -68.5 -7.7 -73.5 -12.7
WIAW -112.7 -79.0 -93.9 -14.9 -100.0 -21.0
KA9S -112.7 -90.6 NIL N/A NIL N/A
ER4ER -112.7 @ Noise NIL N/A NIL N/A
UXIUA -16.0 @ Noise NIL N/A NIL N/A
20-Nov-
08 VE3CUI -114.4 -80.7 -101.1 -20.4 -104.1 -23.4
M onis | PJ2/KSND 1177 912 | -1072 -16.0 NIL N/A
Bandquie | K4PI 1127 62.4 -79.0 _16.6 -84.5 22.1
AAIK -112.7 -85.1 -100.0 -14.9 -103.0 -17.9
K1GUN -112.7 -86.2 -98.3 -12.1 -106.1 -19.9
N4IS _118.2 -72.9 93.4 20.5 -96.2 233
@ Noise

RZ0OAF -117.7 Q5 NIL N/A NIL N/A

K6ND -117.1 -92.3 -103.9 -11.6 0.0

RZ0OAF -118.2 -113.4 NIL N/A NIL N/A

W8&JI -117.7 -61.3 -79.0 -17.7 61.3

JASBNP -118.8 -106.1 NIL N/A NIL N/A
JA4DHN -118.8 -106.1 NIL N/A NIL N/A

JA Pileup -118.8 -107.0 NIL N/A NIL N/A

sk 1245z | HL3IUA -121.1 101.7 NIL N/A NIL N/A
WOFLS 120.4 -79.6 -97.2 -17.6 0.0
WSTE -123.2 -90.6 -105.5 -14.9 -109.4 -18.8

13022 JA9LIJS -124.9 -108.8 NIL N/A NIL N/A
JASBIN -124.9 -108.8 NIL N/A NIL N/A
K5NZ -124.9 -69.1 -85.6 -16.5 -93.9 -24.8

1310z | JA2BDR -124.9 -112.2 NIL N/A NIL N/A
UAOLCZ -124.9 -112.2 NIL N/A NIL N/A
JAIBLY -126.0 -117.1 NIL N/A NIL N/A
JAISYY -126.0 -117.1 NIL N/A NIL N/A

13182 JA3SDJ -126.0 -117.1 NIL N/A NIL N/A
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Date Call Noise Floor Front Back F/B Ratio Side F/S Ratio
dBM dBm dBm dBm dBm dBm
20-Nov-

08 K8FC -126.0 -90.6 -108.6 -18.0 -110.2 -19.6
2300z KI1LZ -124.3 -83.4 -95.6 -12.2 -99.4 -16.0
KA1J -124.3 -80.7 -91.2 -10.5 -97.8 -17.1
K9DX -118.2 -74.6 -89.2 -14.6 -91.2 -16.6
NONJ -118.2 -77.5 -89.5 -12.0 -92.8 -15.3
FM5BH -118.2 -92.8 -107.7 -14.9 NIL N/A
E77DX -114.6 -99.7 NIL N/A NIL N/A

21-Nov- @ Noise
08 UA6LV -115.7 Q5 NIL N/A NIL N/A
Good Condx | PJ2/K8END -118.0 -88.7 -101.1 -120.0 NIL N/A
WIAW -118.0 -84 -97.8 -13.8 -100.8 -16.8
NI1LN -117.1 -82.3 -93.9 -11.6 -97.5 -15.2
FO6ELN -119.0 -114.0 NIL N/A NIL N/A
KI1LZ -119.0 -81.5 -96.1 -14.6 -100.8 -19.3
W3GH -119.0 -66.5 -82.3 -15.8 -90.1 -23.6

@ Noise
0130Z ER4ER -116.3 Q5 NIL N/A NIL N/A

@ Noise
IV3RPK -118.0 Q5 NIL N/A NIL N/A
VP5/W7VV -118.0 -96.7 -110.0 -13.3 NIL N/A
EL2DX -118.0 -108.3 NIL N/A NIL N/A
ZP6CW -126.2 -107.2 NIL N/A NIL N/A
CX3CE -126.0 -103.5 NIL N/A NIL N/A
OZ8ABE -118.2 -100.3 NIL N/A NIL N/A
03452 SV3RF -117.4 -91.2 -115.7 -24.5 NIL N/A
G3PQA -117.7 -93.9 -109.1 -15.2 NIL N/A
WIAW -115.1 -71.8 -89.0 -17.2 -91.2 -19.4
WSFJ -115.1 -72.5 -90.8 -18.3 -98.0 -25.5
S59A -117.0 -95.0 NIL N/A NIL N/A
04302 | CTIJLZ -117.4 -85.5 -101.8 -16.3 NIL N/A
ES5QX -118.0 -106.9 NIL N/A NIL N/A
G3SED -116.5 -88.5 -98.6 -10.1 -112.4 -23.9
SM6CLU -121.6 -105.5 NIL N/A NIL N/A
1100z HKI1X -121.6 -117 NIL N/A NIL N/A
HC5WW -121.6 -114.7 NIL N/A NIL N/A
JASISU -126.1 -100.2 -111.6 -11.4 NIL N/A
1240z UAO0ZL 126.6 -112.4 NIL N/A NIL N/A
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