Moxon Antenna Modeling Part Il

In the last discussion it seemed that a 20m single band antenna at 35 ft was about as good as it was going to get from a practical stand point.
Below is a summary of the results of this antenna configuration.

20m Moxon 35 ft above Ground
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Elevation Plot Curgor Elev  25.0 deg Azimuth Plot Cursor Az 0.0 deg Freg MHz
Azimuth Angle 0.0 deg. Gain 10.61 dBi Elevation Angle 25.0 deg. Gain 10.61 dBi ’
Outer Ring 1061 dBi 0.0 dBmax Outer Ring 10.81 dBi 0.0 dBmax Freg 1415 MHz Source# 1
0.0 dBmax3D 0.0 dBmax23D SWR 1.062 70 50 ohms
30 Max Gain  10.61 dBi 30 Max Cain  10.61 dBi b -
Slice Max Gain  10.61 dBi @ Elev Angle = 25.0 deg. Slice Max Gain  10.61 dBi @ Az Angle = 0.0 deg. Z 52.12 at-2.43 deg.
Beamwidth 306 deg.; -3dB @ 12.8, 43.4 deg. Front/Back 19.72 dB =52.07 -]2.251 ohms
Sidelobe Gain  -5.85 dBi @ Elev Angle = 135.0 deg. Beamwidth 81.6 deg.; -3dB @ 319.2, 40.8 deg. Refl Coeff 0.02967 at-46.11 deg.
Front/Sidelobe 1647 dB Sidelobe Gain  -7.58 dBi @ Az Angle = 130.0 deg. =0.02078 - j0.0218
Front/Sidelobe  18.19 dB Ret Loss 30.5dB
Height Above Wavelength Above Gain Front/Back Ratio Take-Off Angle
Ground Ground
H o
35 ft 0.51A 10.61 dBi 19.72 dB 25

The next thing to look at is can | put two antenna on the same mast and not have them interact in an adverse fashion. | think | will start with
adding a 10m Moxon at various heights and see what happens. Initially | will assume they are feed with separate feed lines. | will start where |
think the best solution will be. | start by using just a 10m at about 0.5 A above ground that provided the best results before. As it works out, this
is about 210" or 17.5'".



10m Moxon 17.5 ft above Ground
Total Field EZNEC+ Total Field 068 EZNEC+ E EZNEC+
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Elevation Plot Curgor Elev  25.0 deg Agzimuth Plot Curgor Az 0.0 deg 23 257
Azimuth Angle 0.0 deg. Gain 10.62 dBi Elevation Angle 25.0 deg. Gain 10.62 dBi :
Outer Ring 10.62 dBi 0.0 dBmax Outer Ring 10.62 dBi 0.0 dBmax Freg 28.7 MHz Source # 1
0.0 dBmax3D 0.0 dBmax3D SWR 1.026 z0 50 ohms
30 Max Gain 1062 dBi 30D Max Gain  10.62 dBi z :'1 62 at-433 4 -
Slice Max Gain 10,52 dBi @ Elev Angle = 25.0 deg. Slice Max Gain  10.62 dBi @ Az Angle = 0.0 deg. ‘:' a o Q.
Beamwidth 304 deg.; -3dB @ 12.7, 43.1 deu. FrontBack  20.18 dB =351.47 - 3.801 ohms
Sidelobe Gain  -5.17 dBi @ Elev Angle = 135.0 deg. Beamwidth 81.6 deg.; -3dB @ 319.2, 40.8 deg. Refl Coeff 0.04108 at-67.12 deg.
Front'Sidelobe  16.79 dB Sidelobe Gain  -7.86 dBi @ Az Angle = 130.0 deg. =0.01587 - j0.03783
Front/Sidelobe  18.43 dB Retloss 27.7dB

| am sure you see that the patterns are also identical. Since both antenna are the same height above ground in relationship to the wavelength,
this is not a surprise. The next step will be put both antennas on the same mast, but feed separately and see what happens. | am a bit
concerned since these two will be harmonically related, or at least close.



20m Moxon 35 ft above Ground and 10m at 17.5 ft above Ground. Feeding 20m Antenna only

Total Field EZNEC+ Total Field 0B EZNEC+ WF EZNEC+
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14.225 MHzZ 14.225 MHz
Elevation Plot Curgor Elev  30.0 deg Azimuth Plot Cursor Az 0.0 deg c
Azimuth Angle 0.0 deg. Gain 10.05 dBi Elevation Angle  30.0 deg. Gain 10.05 dBi 14 Freq MHz 1438
Outer Ring 10.05 dBi 0.0 dBmax Outer Ring 10.05 dBi 0.0 dBmax Freg 1415 MHz Source# 1
0.0 dBmax3D 0.0 dBmax23D SWR 1.024 70 50 ohms
30 Max Gain  10.05 dBi 30 Max Gain  10.05 dBi : &
Slice Max Gain  10.05 dBi @ Elev Angle = 30.0 deg. Slice Max Gain  10.05 dBi @ Az Angle = 0.0 deg. Z 45.88 at 1.36 deg.
Beamwidth 367 deg.; -3dB @ 14.2, 50.9 deg. Front/Back 2365 dB =49.86 +]1.183 ohms
Sidelobe Gain < -100 dBi Beamwidth 83.4 deg.; -3dB @ 318.3, 41.7 deg. Refl Coeff 0.01192 at 95.9 deg.
Front/Sidelobe = 100 dB Sidelobe Gain ~ <-100 dBi =-0.001225 + ] 0.01185
Front/Sidelobe =100 dB RetLoss 385dB
20m Moxon 35 ft above Ground and 10m at 17.5 ft above Ground. Feeding 10m Antenna only
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Elevation Plot Curgor Elev  25.0 deg Azimuth Plot Cursor Az 0.0 deg
Azimuth Angle 0.0 deg. Gain 10.26 dBi Elevation Angle  25.0 deg. Gain 10.86 dBi 28 Freq MHz 27
Outer Ring 10.86 dBi 0.0 dBmax Outer Ring 10.88 dBi 0.0 dBmax Freg 28.7 MHz Source# 1
0.0 dBmax3D 0.0 dBmax23D SWR 1.053 70 50 ohms
30 Max Gain  10.86 dBi 30 Max Gain  10.85 dBi I &
Slice Max Gain 10,86 dBi @ Elev Angle = 25.0 deg. Slice Max Gain 10,86 dBi @ Az Angle = 0.0 deg. Z 52.47 at-1.06 deg.
Beamwidth 283 deg.; -3dB @ 12.1, 40.4 deg. Front/Back 17.84 dB =52.46 - ] 0.9682 ohms
Sidelobe Gain  -5.75 dBi @ Elev Angle = 85.0 deg. Beamwidth 81.6 deg.; -3dB @ 319.2, 40.8 deg. Refl Coeff 0.02582 at-20.92 deg.
Front/Sidelobe 1662 dB Sidelobe Gain  -5.37 dBi @ Az Angle = 140.0 deg. =0.02412 - 0.008221
Front/Sidelobe  17.23 dB RetLoss 31.2dB

Ok, so there is a little difference, but not enough to be any concern. Now is the big test, lets feed them with the same feed line and see what

happens.




20m Moxon 35 ft above Ground and 10m at 17.5 ft above Ground. Common Feed Line

Total Field EZNEC+ Total Field 0dB EZHEC+ NF EZNEC+
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14.125 MHz 14.125 MHz Ceee- booeees booeees
Elevation Plot Curgor Elev  30.0 deg Azimuth Plot Cursor Az 0.0 deg 14 E MH 1435
Azimuth Angle 0.0 deg. Gain 10.23 dBi Elevation Angle  30.0 deg. Gain 10.23 dBi req fHz =2
Outer Ring 10.23 dBi 0.0 dBmax Outer Ring 10.23 dBi 0.0 dBmax Freg 1415 MHz Source# 1
0.0 dBmax3D 0.0 dBmax23D SWR 1.06 70 50 ohms
30 Max Gain  10.23 dBi 30D Max Gain  10.23 dBi ; S0.67 at-3.23 4 =
Slice Max Gain  10.23 dBi @ Elev Angle = 30.0 deg. Slice Max Gain  10.23 dBi @ Az Angle = 0.0 deg. < - :ﬁ o - €g.
Beamwidth 36.4 deg.; -3dB @ 14.2, 50.6 deg. Front/Back 2161 dB =50.59 - ] 2.858 ohms
Sidelobe Gain  -8.33 dBi @ Elev Angle = 150.0 deg. Beamwidth 826 deg.; -3dB @ 318.7, 41.3 deg. Refl Coeff 0.029 at-76.79 deg.
Front/Sidelobe  19.56 dB Sidelobe Gain  -11.38 dBi @ Az Angle = 180.0 deg. = 0.008627 - j 0.02824
Front/Sidelobe  21.61 dB Retloss 30.8dB
20m Moxon 35 ft above Ground and 10m at 17.5 ft above Ground. Common Feed Line
Total Field EZNEC+ Total Field 0B EZNEC+ WF EZNEC+
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Elevation Plot Curgor Elev  25.0 deg Azimuth Plot Cursor Az 0.0 deg 28 Freg MHz
Azimuth Angle 0.0 deg. Gain 10.42 dBi Elevation Angle 25.0 deg. Gain 10.48 dBi ’
Outer Ring 10.48 dBi 0.0 dBmax Outer Ring 10.48 dBi 0.0 dBmax Freg 29.3 MHz Source# 1
0.0 dBmax3D 0.0 dBmax3D
) ) ) ) SWR 5.86 Z0 50 ohms
30 Max Gain 10.48 dBi 30 Max Gain 10.48 dBi z 33 91 at -53.82 d
Slice Max Gain  10.48 dBi @ Elev Angle = 25.0 deg. Slice Max Gain  10.48 dBi @ Az Angle = 0.0 deg. 41a o €g.
Beamwidth 283 deg.; -3dB @ 12.1, 40.4 deg. Front/Back 14.33 dB = 11.89 -] 30.69 ohms
Sidelobe Gain  -3.52 dBi @ Elev Angle = 150.0 deg. Beamwidth 82.8 deg.; -3dB @ 318.5, 41.4 deg. Refl Coeff 0.7083 at-114.78 deg.
Front/Sidelobe  14.0 dB Sidelobe Gain  -3.85 dBi @ Az Angle = 180.0 deg. =-0.2668 - | 0.6431
Front/Sidelobe  14.33 dB RetLoss  3.0dB




It is pretty clear that this combination will not work. | think the harmonic relationship pretty well eliminates the possibility of feeding them with
the same feed line. Next time | should try this with a 15m antenna.



