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K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet.
2 antennas present

Mid20 ¥agi20648 105° azimuth <-- Feed point & 1

Bot20 Yagi20648 46 azimuth - Feedpoint # 2
Card deck created 03 Jul17 Thu 105835 -0600

NEC version 4.1

KANA NOUTrim v3.7 2003 Jul 21 Mon

t t t
255" 270" 285" 200"

K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet.
2 antennas present

Mid20 ¥agi20e48 1° azimuth <-- Feedpoint #1

Eol20 ¥agi20648 41° azimuth <-- Feedpoint & 2
Card deck created 03 Jul 09 Wed 14:54:04 -0500

NEC vetsion 4.1

K3INA NOUTHM v3.7 2003 Jul 21 Mon

128 150° 185"

apal Europe South America
| Asia ‘ | Aftica
14.025 MHZ Maxirnurngain: +13.57 dBi at 87° az 10° el

finite ground. sommerfeld solution
13.0 dielectric constant
50msim

Drive impedance: voltage or current
#1:286-]880 1.000A £ 8007
#2:291 -j814 1.000A £-800°

, azimuth
N

84 4 % power efficiency

Target 1 - Europe_20m_from_W3: 22- 70° az 2-24° al.
Median gain®: +10.07 dBi. Avg dev: +1.44 above, -2.42 below
Min: -3.83 dBi at 22® az2° el Max: +13.17dEi at69° az 11° el

Target 2 - BEotswana_20rm_frorm_W3:103-107° az 2-13° el
Median gain: +12.13 dBi. Avg dev: +0.52 above, -2 86 below.
Min: +4 74 dBiat 107° az 2° el. Max: +13.00dBiat 103° az 8° el

Nen-targeted area statistics:
Median gain®: -6.00dBi. Awg dev. +9.67 above, -3.17 below.
Min: -34.83 dEi at 180° az 0° el. Max: +13.57 dEial 87° az 10° el.

Equal weight mean of target 1 and 2 statistics:
Median gain®: +10.11 dBi. Avg dev: +1.48 above, -2.40 below.
Max: +13.17 dBiat 69° az 11° el. Min: -3.83 dBi at 22° az 2° el
Mean median: +11.22 dBi. Mean max +13.08 dBi. Mean min: +2 29 dBi

* Gain floor for calculating redian, rean and deviation is -15.0 dBi
MNEG x-axis is North azimuth

Figure 25 — The two-Yagi stack split between Europe (low antenna) and Botswana (high antenna).
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1207 125 1507 185"

fo°
1807

apa Europe South America
[ Asia I Altica
14.025 MHz Maximumgain: +15.24 dBiat 19° az 11° el

finite ground. sommerfeld solution
13.0 dielectric constant
5.0mSim

Drive imped ance. voltage or current
#1:286-]758 1.000A £-800°
#2:291 -7 L 1.000A £ 8007

85.0 % power efficiency.

Target 1 - Europe_20m_from_W3:22- 70° az 2-24° el.
Median gain®: +10.37 dBi. Avg dev: +2.49 above, -2.35 below.
Min: -412dBi at 70° az 2° el Max: +1518dBEi at 22° az 11° el

Target 2 - Agia_20m_from_W3:329- 22° az 1- 9° &l
Median gain®: +9.19 dEi Avg dev: +3.25 above, <3112 below
Min: -4.07 dBi at 329° az1° el Max: +14.69dBiat 16° az &° el

Mon-targeted area statistics:
Median gain®: -8.59 dBEi. Awg dev. +8.92 above, -3.37 below.
Min: -36.42 dEi at 287° az 0° el. Max:+15.24 dEiat 19° az11° el.

Equal weight mean of target 1 and 2 statistics:
Median gain®: +10.17 dBi. Avg dev: +2.58 above, -2.66 below.
Max: +1518 dBiat 22° az 11° el. Min: -4 12dBi at 70° az 2° el
Mean median: +9.82dEi. Mean max: +14.95dBi. Mean min: 403 dBi.

* Zain floor for calculating median, mean and deviation is -15.0 dEi
NEC x-axis is North azirmuth.

Figure 26 — Stack of two 6-element OWA Yagis, split to cover Europe and Asia. Top antenna points to 1° and bottom to
41° azimuth.
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85" 2707 a5t 200"

K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet.
2 antennas present

Mid20 ¥agi20648 356° azimuth <-- Feed point & 1

Bot20 Yagi20648 41 azimuth «<-- Feedpoint # 2
Card deck created 03 Jul D9 Wed 14:58:20 -0500

NEC version 4.1

KANA NOUTrim v3.7 2003 Jul 21 Mon
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255" 270" 285" 200"

K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet.
2 antennas present

Mid20 ¥agi20648 351 ° azimuth <-- Feed point # 1

Eol20 ¥agi20648 41° azimuth <-- Feedpoint & 2
Card deck created 03 Jul 09 Wed 14:53:55 -0500

NEC vetsion 4.1

K3INA NOUTHM v3.7 2003 Jul 21 Mon

. azimuth
M

t t t
128 150° 185"

o=
1007

apal Europe South America
| Asia ‘ | Aftica
14.025 MHZ Maxirmurngain: +14.85dBi at 15° az 11° el

finite ground. sommerfeld solution
13.0 dielectric constant
50msim

Drive impedance: voltage or current
#1:286-]7.80 1.000A £ 8007
#2:291 -j718 1.000A £-800°

Figure 27 — Same as Figure 26, except top Yagi points to 356° azimuth.

, azimuth
N

847 % power efficiency

Target 1 - Europe_20m_from_W3: 22- 70° az 2-24° al.
Median gain®: +10.10dEi. Avg dev: +2.28 above, -2.35 below
Min: -4.68 dBi at 70* az 2° el. Max: +14.70dEi at 22° az 11° el

Target 2 - Asia_20m_frorn_W3: 329- 22° az 1- 9° el
Median gain®: +9.88 dEi. Avg dev: +252 above, -3.45 below.
Min: -280 dBi at 329° az1° el Max: +14 33 dBiat12° az 8° el

Nen-targeted area statistics:
Median gain®: -6.30dBi. Awgdev. +8.90 above, -3.31 below.
Min: -35. 80 dEi at 282° az 0° el. Max: +14.85dEial 15° az11° el.

Equal weight mean of target 1 and 2 statistics:
Median gain®: +10.08 dBi. Avg dev: +2.32 above, -2.65 below.
Max: +14.70dBi at 22° az 11° el. Min: -4.68 dBi at 70* az 2° el
Mean median: +8.89 dBi. Mean max: +14 52 dBi. Mean min: -3.64 dBi

* Gain floor for calculating redian, rean and deviation is -15.0 dBi
MNEG x-axis is North azimuth

fo°
1807

|2‘0‘ |3|5“ \5‘0“ 1015“
apa Europe South America
[ Asia I Altica
14.025 MHz Maximumgain: +14.41 dBiat 12° az 11° el

finite ground. sommerfeld solution
13.0 dielectric constant
5.0mSim

Drive impedance. voltage or current
#1:285-]820 1.000A £-800°
#2:291-]7.40 1.000A £ 8007

Figure 28 — Same as Figure 26, except top Yagi points to 351° azimuth.
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84.4 % power efficiency.

Target 1 - Europe_20m_from_W3:22- 70° az 2-24° el.
Median gain®: +8.90dEi. Avg dev: +2 02 above, -2 42 below.
Min: -485dBi at 70° az 2° el Max: +14.13dBi at 22° az 11° el

Target 2 - Agia_20m_from_W3:329- 22° az 1- 9° &l
Median gain®: +10.08 dBi. Avg dev: +2.18 above, -1.47 below
Min:-1.78 dBi at 329° az1* el Max +13.83dBiat8° az 8" el

Mon-targeted area statistics:
Median gain®: -8.12dEi. Awgdev. +8.95 above, -3.26 below.
Min: -35.09 dEi at 276° az 0° el. Max:+14.41 dEiat 12° az11° el.

Equal weight mean of target 1 and 2 statistics:
Median gain®: +9.94 dBi. Awj dev: +2.08 above, -271 below.
Max: +14.13 dBiat 22° az 11° el. Min: -4 85dBi at 70° az 2° el
Mean median: +9.99 dEi. Mean max: +14.03 dBi. Mean min: -3.08 dBi.

* Zain floor for calculating median, mean and deviation is -15.0 dEi
NEC x-axis is North azirmuth.
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K4JA antenna farm: three 20m yags stacked at 50, 100 and 150 feet 14.025 MHz Maximum gain: +13.93 dBl at 7° az 10° el.

2 antennas present
Mid20 ¥agi20648 346° azimuth <-- Feed point & 1
Bot20 Yagi20648 41 azimuth «<-- Feedpoint # 2
Card deck created 03 Jul D9 Wed 15:02:13 -0500

NEC version 4.1

KANA NOUTrim v3.7 2003 Jul 21 Mon

0

finite ground. sommerfeld solution
13.0 dielectric constant
50msim

Drive impedance: voltage or current
#1:285-]850 1.000A £ 8007
#2:291 -j7.80 1.000A £-800°

Figure 29 — Same as Figure 26, except top Yagi points to 346° azimuth.

, azimuth
1

841 % power efficiency

Target 1 - Europe_20rm_from_W3: 22- 70° az 2-24° al.
Median gain®: +9.77 dEi Avg dev: +1.75 above, -2 52 below
Min: -4.99 dBi at 70* az 2° el. Max: +13.49dEi at 22° az 12° el

Target 2 - Asia_20m_frorn_W3: 329- 22° az 1- 9° el
Median gain®: +9.90dEi. Avg dev: +2.15 above, -3.37 below.
Min: -088 dBi at 329° az1° el Max: +1351 dBiat3° az 8° el

Nen-targeted area statistics:
Median gain®: -6.04 dBi. Awgdev. +9.08 above, -3.24 below.
Min: -34. 88 dEi at 271° az 0° el. Max:+13.93dEial 7* az 10" el

Equal weight mean of target 1 and 2 statistics:
Median gain®: +9.82dEi Avg dev. +1.85 above, -2.76 below.
Max: +13.51 dBiat3° az 8° el. Min: 4.99 dBi at 70° az 2° el
Mean median: +8.84 dBi. Mean max: +13.50dBi. Mean min: -254 dBi

* Gain floor for calculating redian, rean and deviation is -15.0 dBi
MNEG x-axis is North azimuth
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K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet. 14.025 MHz Maximumgain: +14.85dBi at 20° az 117 el

2 antennas present
Mid20 ¥agi20e48 1° azimuth <-- Feedpoint #1
Eol20 ¥agi20648 48 azimuth <-- Feedpoint & 2
Card deck created 03 Jul 09 Wed 14:01:54 -0500

NEC vetsion 4.1

K3INA NOUTHM v3.7 2003 Jul 21 Mon

finite ground. sommerfeld solution
13.0 dielectric constant
5.0mSim

Drive imped ance. voltage or current
#:286-]7.80 1.000A £-800°
#2:291-]718 1.000A £ 8007

84.7 % power efficiency.

Target 1 - Europe_20m_from_W3:22- 70° az 2-24° el.
Median gain®: +10.63 dBi. Avg dev: +2.15 above, -2.24 below.
Min: -3.08 dBi at 70° az 2° el Max: +14 83 dBEi at 22° az 11° el

Target 2 - Agia_20m_from_W3:329- 22° az 1- 9° &l
Median gain®: +9.00dEL Avg dev: +3.10 above, <3.19 below
Min: -4.16dBi at 329° az1° el Max: +14.33dBiat17° az &° el

Mon-targeted area statistics:
Median gain*: -8.30dEi. Awgdev. +8.84 above, -3.31 below.
Min: -35.60 dEi at 287° az 0° el. Max: +14.85dEiat 20° az11° el.

Equal weight mean of target 1 and 2 statistics:
Median gain®: +10.34 dBi. Avg dev: +2.27 above, -2.62 below.
Max: +14 83 dBiat 22° az11° el. Min: -4 16dBi at 329° az1° el
Mean median: +9.83 dEi. Mean max: +14.59 dBi. Mean min: -3.59 dBi.

* Zain floor for calculating median, mean and deviation is -15.0 dEi
NEC x-axis is North azirmuth.

Figure 30 — Stack of two 6-element OWA Yagis, split to cover Europe and Asia. Top antenna points to 1° and bottom to
46° azimuth.
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K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet. 14.025 MHZ Maxirnurngain: +14.41 dBi at 17° az 11° el
2 antennas present 84 4 % power efficiency
Mid20 ¥agi20648 356° azimuth <-- Feed point & 1 finite ground. sommerfeld solution
Bot20 Yagi20648 46 azimuth «<-- Feedpoint # 2 13.0 dielectric constant Target 1 - Europe_20m_from_W3: 22- 70° az 2-24° al.
Card deck created 03 Jul D9 Wed 13:57:36 -0500 5.0 msim Median gain®: +10.38 dBi. Avg dev: +1.92 above, -2 26 below

Min: -3.58 dBi at 70* az 2° el. Max: +14.33dEi at22° az 11° el
Drive impedance: voltage or current

NEC version 4.1 #1:285-]820 1.000A £ 8007 Target 2 - Asia_20m_frorn_W3: 329- 22° az 1- 9° el
#2:291 -j7.440 1.000A £-800° Median gain®: +9.64 dBi. Avg dev: +2.41 above, -3.45 below.
KANA NOUTEMm v3.7 2003 Jul 21 Mon Min: -288 dBi at 329° az1° el Max: +13 83 dBiat13° az 8° el

Nen-targeted area statistics:
Median gain®: -6.11dBi. Awgdev: +8.71 above, -3.27 below.
Min: -35.09 dEi at 281° az 0° el. Max: +14.41 dEial 17° az11° el.

Equal weight mean of target 1 and 2 statistics:
Median gain®: +10.18 dBi. Avg dev: +2.05 above, -2.57 below.
Max: +14.33 dBi at 22° az 11° el. Min: -3.58 dBi at 70* az 2° el
Mean median: +10.03 dBi. Mean max +14.13 dBi. Mean min: -3 22 dBi

* Gain floor for calculating redian, rean and deviation is -15.0 dBi
MNEG x-axis is North azimuth

Figure 31 — Same as Figure 30, except top Yagi points to 356° azimuth.
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K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet. 14.025 MHz Maximumgain: +13.93 dBiat 12° az 10° el
2 antennas present 34.1 % power efficiency.
Mid20 YagiZDB48 351 ° azimuth «-- Feedpoint # 1 finite ground. sommerfeld solution
Eol20 ¥agi20648 48 azimuth <-- Feedpoint & 2 13.0 dielectric constant Target 1 - Europe_20m_from_W3:22- 70° az 2-24° el.
Card deck created 03 Jul 09 Wed 14:04.56 -0500 5.0mSim Median gain®: +10.18 dBi. Avg dev: +1.66 above, -2.31 below.

Min: -381 dBi at 70° az 2° el Max: +13.73dBi at 22° az 11° el
Drive impedanoe: voltage or current

NEC vetsion 4.1 #1:285-]850 1.000A £-800° Target 2 - Agia_20m_from_W3:329- 22° az 1- 9° &l
#2:291-]7.80 1.000A £ 8007 Median gain®: +8.78 dEi Avg dev: +2.14 above, <343 below
KINA NOUTHm v3.7 2003 Jul 21 Mon Min: -1.85dBi at 329° az1* el Max: +13.51 dBiat8° az 8" el

Mon-targeted area statistics:
Median gain®: -8.04 dBi. Awg dev. +8 88 above, -3.24 below.
Min: -34. 86 dEi at 276° az 0° el. Max:+13.93 dEiat 12° az10° el.

Equal weight mean of target 1 and 2 statistics:
Median gain®: +10.07 dBi. Avg dev: +1.80 above, -2.59 below.
Max: +13 73 dBiat 22° az 11° el. Min: -3.81 dBi at 70° az 2° el
Mean median: +9.98 dEi. Mean max: +13.62 dBi. Mean min: -272 dBi.

* Zain floor for calculating median, mean and deviation is -15.0 dEi
NEC x-axis is North azirmuth.

Figure 32 — Same as Figure 30, except top Yagi points to 351° azimuth.
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K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet. 14.025 MHZ Maxirurngain: +13.43 dBi at 7° az 10° el.
2 antennas present 839 % power efficiency
Mid20 ¥agi20648 346° azimuth <-- Feed point & 1 finite ground. sommerfeld solution
Bot20 Yagi20648 46 azimuth «<-- Feedpoint # 2 13.0 dielectric constant Target 1 - Europe_20m_from_W3: 22- 70° az 2-24° al.
Card deck created 03 Jul D9 Wed 14:09:13 -0500 5.0 msim Median gain®: +10.03 dBEi. Avg dev: +1.41 above, -2.40 below

Min: -3.84 dBi at 70* az 2° el. Max: +13.05dEi at22° az 11° el
Drive impedance: voltage or current

NEC version 4.1 #1:285-]8940 1.000A £ 8007 Target 2 - Asia_20m_frorn_W3: 329- 22° az 1- 9° el
#2:291 -j814 1.000A £-800° Median gain®: +9.56 dEi. Awg dev: +2.15 above, -3.31 below.
KINA NQUTrm v3.7 2003 Jul 21 Mon Min: -1.04 dBi at329° az 1 el. Max: +13.07 dEi at 360° az 8° el

Nen-targeted area statistics:
Median gain®: -6.07 dBi. Awgdev. +8.13 above, -3.21 below.
Min: -34. 88 dEi at 271° az 0° el. Max:+13.43dEial 7* az 10" el

Equal weight mean of target 1 and 2 statistics:
Median gain®: +9.99 dEi. Avg dev: +1.53 above, -2.73 below.
Max: +13.07 dBi at 360° az 8° el. Min: -3.84 dBi at 70° az 2° el
Mean median: +8 80 dBi. Mean max: +13.06 dBi. Mean min: -2 22 dBi

* Gain floor for calculating redian, rean and deviation is -15.0 dBi
MNEG x-axis is North azimuth

Figure 33 — Same as Figure 30, except top Yagi points to 346° azimuth.
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K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet. 14.025 MHz Maximumgain: +14.41 dBiat 21° az 11° el
2 antennas present 34.4 % power efficiency.
Mid20 YagiZDB48 1° azimuth <-- Feedpoint # 1 finite ground. sommerfeld solution
Eol20 ¥agi20648 51 azimuth <-- Feedpoint & 2 13.0 dielectric constant Target 1 - Europe_20m_from_W3:22- 70° az 2-24° el.
Card deck created 03 Jul 09 Wed 14:13:19 -0500 5.0mSim Median gain®: +10.81 dBi. Avg dev: +1.81 above, -2.25 below.

Min: -226 dBi at 70° az 2° el Max: +14.40dBi at 23° az 11° el
Drive impedanoe: voltage or current

NEC vetsion 4.1 #1:285-]820 1.000A £-800° Target 2 - Agia_20m_from_W3:329- 22° az 1- 9° &l
#2:291-]7.40 1.000A £ 8007 Median gain®: +8.75dEL Avg dev: +3.01 above, <319 below
KINA NOUTHm v3.7 2003 Jul 21 Mon Min: -4.19 dBi at 329° az1° el Max: +13.93 dBiat 18° az &° el

Mon-targeted area statistics:
Median gain®: -8.11dEi. Awgdev. +8.54 above, -3.27 below.
Min: -35.09 dEi at 286° az 0° el. Max:+14.41 dEiat 21° az11° el.

Equal weight mean of target 1 and 2 statistics:
Median gain®: +10.38 dBi. Avg dev: +2.05 above, -2.62 below.
Max: +14.40dBiat 23° az 11 el. Min: -4 19 dBi at 329° az1° el
Mean median: +9.90dEi. Mean max: +14.17 dBi. Meanmin: -3.12dBi.

* Zain floor for calculating median, mean and deviation is -15.0 dEi
NEC x-axis is North azirmuth.

Figure 34 — Stack of two 6-element OWA Yagis, split to cover Europe and Asia. Top antenna points to 1° and bottom to
51° azimuth.
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K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet. 14.025 MHZ Maxirnurngain: +13.93 dBi at 17° az 10° el
2 antennas present 841 % power efficiency
Mid20 ¥agi20648 356° azimuth <-- Feed point & 1 finite ground. sommerfeld solution
Bot20 Yagi20648 51 azimuth «<-- Feedpoint # 2 13.0 dielectric constant Target 1 - Europe_20m_from_W3: 22- 70° az 2-24° al.
Card deck created 03 Jul D9 Wed 14:15:35 -0500 5.0 msim Median gain®: +10.54 dBEi. Avg dev: +1.59 above, -2 24 below

Min: -270dBi at 70* az 2° el. Max: +13.87dEi at22° az 11° el
Drive impedance: voltage or current

NEC version 4.1 #1:285-]850 1.000A £ 8007 Target 2 - Asia_20m_frorn_W3: 329- 22° az 1- 9° el
#2:291 -j7.80 1.000A £-800° Median gain®: +9.48 dEi. Avg dev: +2 .25 above, -3.51 below.
KANA NOUTEMm v3.7 2003 Jul 21 Mon Min: -2 88 dBi at 329° az1° el Max: +13.51 dBiat12° az 8° el

Nen-targeted area statistics:
Median gain®: -6.05dBi. Awgdev. +8.73 above, -3.24 below.
Min: -34. 88 dEi at 281° az 0° el. Max: +13.93 dEial 17° az10° el.

Equal weight mean of target 1 and 2 statistics:
Median gain®: +10.28 dBi. Avg dev: +1.76 above, -2.60 below.
Max: +13.87 dBiat 22° az 11° el. Min:-289dBi at 329° az1° el
Mean median: +10.04 dBi. Mean max: +13.69 dBi. Mean min: -2 79 dBi

* Gain floor for calculating redian, rean and deviation is -15.0 dBi
MNEG x-axis is North azimuth

Figure 35 — Same as Figure 34, except top Yagi points to 356° azimuth.
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K4JA antenna farm: three 20m yagis stacked at 50, 100 and 150 feet. 14.025 MHz Maximumgain: +13.43 dBiat 12° az 10° el.
2 antennas present 339 % power efficiency.
Mid20 YagiZDe48 351 ° azimuth <-- Feedpoint # 1 finite ground. sommerfeld solution
Eol20 ¥agi20648 51 azimuth <-- Feedpoint & 2 13.0 dielectric constant Target 1 - Europe_20m_from_W3:22- 70° az 2-24° el.
Card deck created 03 Jul 09 Wed 14:19:13 -0500 5.0mSim Median gain®: +10.35 dBi. Avg dev: +1.33 above, -2.33 below.

Min: -281 dBi at 70° az 2° el Max: +13 24 dBEi at 22° az 11° el
Drive impedanoe: voltage or current

NEC vetsion 4.1 #1:285-]8940 1.000A £-800° Target 2 - Agia_20m_from_W3:329- 22° az 1- 9° &l
#2:291-]8140 1.000A £ 8007 Median gain®: +9.49 dEi Avg dev: +2.11 above, <340 below
KINA NOUTHm v3.7 2003 Jul 21 Mon Min: -1.86dBi at 329° az1* el Max +13.07dBiat7° az 8" el

Mon-targeted area statistics:
Median gain®: -8.07 dBi. Awgdev: +8.99 above, -3.21 below.
Min: -34.86 dEi at 276° az 0° el. Max: +13.43 dEiat 12° az10° el.

Equal weight mean of target 1 and 2 statistics:
Median gain®: +10.22 dBi. Avg dev: +1.46 above, -2.69 below.
Max: +13 24 dBi at 22° az 11° el. Min: -2 81 dBi at 70° az 2° el
Mean median: +9.94 dEi. Mean max: +13.16 dBi. Mean min: -2.35dBi.

* Zain floor for calculating median, mean and deviation is -15.0 dEi
NEC x-axis is North azirmuth.

Figure 36 — Same as Figure 34, except top Yagi points to 351° azimuth.
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