Off-Center Fed Dipoles

Practical Applications



Why?
e Looking for solutions for low band antennas
o Was abused by a counterpoise as a child

e Looking for multiband solutions

o Traditional low band wire arrays use dipoles
or inverted vees

o Applications to driven & parasitic arrays
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Off Center Fed Dipole Basics

Half wave resonant antenna at lowest
frequency of operation

Even Harmonic resonances

(V/I ratio is approximately constant)

- 160M: 160, 80, 40, 20, 17, 12, 10

- 80M: 80, 40, 20, 10

Fed 1/3 of the way from the end vs. in the
middle

Feed point impedance is approximately 2000
— 4:1 current balun does the trick
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OCFD Data

e 30M
~ Used for 10 years
- 136 feet in length (located at abt 30 feet)

—~ Fed 44.5 feet from one end
- Resonant on 80M, 40M, 20M, 10M (no tuner)

e 160M (measured data)
- Recent addition
— 264 feet long (located at abt 80 feet)
- Fed 88 feet from one end; 4:1 homebrew balun
- 200Q on 160M and 166Q on 80M at resonance
- 2:1 BW: >200 kHz on 160M, 260 kHz on 80M
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Why They Work

o It's just a dipole!

e But

- Y2 wave resonant element, then harmonic wire

- Voltage/Current relationship at 1/3 feed point

provides essentially constant ratio on even
harmonics

-~ Broadside null on harmonics
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Current Distribution on a Dipole
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Current & Voltage at Fundamental
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| & V at 2" Harmonic
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| & V at 4" Harmonic
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| & V at 8" Harmonic

. (2X Expanded Scale) &0
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But what about the 6'" harmonic?

e Feed point is at a current minimum

e \Very high impedance
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| & V at 6'" Harmonic (Bad Dog!)

(2X Expanded Scale)
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And Odd Harmonics?

e Same problem: Current minimum
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| & V at 3™ Harmonic (Bad Dog!)
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Basic Gain Plots
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160M center fed dipole at 80 feet

AZ
TEMPO
TEMP90

EZNEC

Elevation Plot
Azimuth Angle  90.0 deg.
QOuter Ring 5.73dBi

3D Max Gain 573dBi

Slice Max Gain  5.73 dBi @ Elev Angle = 80.0 deg.
Beamwicth 124 6 deg,; -3dB @ 27.7,152.3 deg.
Sidelobe Gain  5.73 dBi @ Elev Angle = 100.0 deg.
Front/Sidelobe 0.0 dB

1.8 MHz
Cursor Eley  30.0 deg.
Gain 3.22dBi
-2.51 dBmax

EL EZNEC
TEMP10 .o 0dB-
TEMP20 ‘ ' e
TEMP30

1.8 MHz

Azimuth Plot Cursor Az 90.0 deg.
Elevation &ngle  30.0 deg. Gain 3.22dBi
Quter Ring 5.73 dBi -2.51 dBmax

3D Max Gain ~ 5.73 dBi

Slice Max Gain  3.22 dBi @ Az Angle = 90.0 deg.
Front/Side 7.21dB

Beamwvicth 948 deg,; -3dB @ 426,137 4 deg.
Sidelobe Gain  3.22 dBi @ Az Angle = 270.0 deg.

Front/Sidelohe 0.0 dB




160M OCFD at 80 feet

Front/Sidelobe  0.0dB

Sidelobe Gain
Front/Sidelobe

3.23 dBi @ Az Angle = 270.0 deg.

AZ EZNEC EL EZNEC
TEMPO TEMP10 -0 dB
TEMP90 TEMP20
TEMP30
"""" 1.8 MHz 1.8 MHz
Elevation Plot Cursor Elev  30.0 deg. Azimuth Plot Cursor Az 90.0 deg.
Azimuth Angle  90.0 deg. Gain 3.23 dBi Elevation &ngle  30.0 deg. Gain 3.23 dBi
Outer Ring 5.74 dBi -2.51 dBmax Quter Ring 5.74 dBi -2.51 dBmax
3D Max Gain 5.74 dBi 3D Max Gain ~ 5.74 dBi
Slice Max Gain  5.73 dBi @ Elev Angle = 30.0 deg. Slice Max Gain  3.23 dBi @ Az Angle = 90.0 deg.
Beamwvidth 1246 dey,; -3dB @ 27.7,152.3 deg. Frort/Side 7.06dB
Sidelobe Gain ~ 5.73 dBi @ Elev Angle = 100.0 deg. Beamwicth 94.7 deg,; -3dB @ 41.7,136.4 deg.
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160M OCFD on 80M (x2)

EZNEC EL EZNEC
- 0dB-- TEMP10 o 0dB
o TEMP20 o
TEMP30

3.6 MHz T e b et o 3.6 MHz

Elevation Plot Cursor Eley  30.0 deg. Azimuth Plot Cursor &z 50.0 deg.
Azimuth Angle  50.0 deg. Gain 6.75 dBi Elevation Angle 30.0 deg. Gain 6.77 dBi
QOuter Ring 6.78 dBi 0.0 dBmax QOuter Ring 6.77 dBi 0.0 dBmax
3D Max Gain ~ 6.78 dBi 3D Max Gain ~ 6.77 dBi

Slice Max Gain  6.78 dBi @ Elev Angle = 30.0 deg. Slice Max Gain  6.77 dBi @ Az Angle = 50.0 deg.

Beamwvicdth 37.7 deg, -3dB @ 14.2, 51 9 deg. Front/Back 1.65dB

Sidelobe Gain ~ 5.07 dBi @ Elev Angle = 150.0 deg. Beamwicith 511 deg,, -3dB @ 22.1,73.2 deg.

Front/Sidelobe  1.71 dB Sidelobe Gain  6.77 dBi @ Az Angle = 310.0 deg.

Front/Sidelobe 0.0 dB
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160M OCFD on 40M (x4)

EZNEC EL EZNEC
-0dB- .. TEMP10 s OB 2

S TEMP15 -
TEMP20 .
TEMP30 .-

L

7.2 MHz St o = 7.2 MHz

Elevation Plot Cursor Eley  15.0 deg. Azimuth Plot Cursor &z 215.0 deg.
Azimuth Angle  145.0 deg. Gain 7.33dBi Elevation &ngle  15.0 deg. Gain 7.46 dBi
QOuter Ring 7.33 dBi 0.0 dBmax QOuter Ring 7.46 dBi 0.0 dBmax
3D Max Gain 7.33dBi 3D Max Gain 7.46 dbi

Slice Max Gain  7.33 dBi @ Elev Angle = 15.0 deg. Slice Max Gain  7.46 dBi @ Az Angle = 145.0 deg.

Beamwvicth 16.3 degy.; -3dB @ 7.8, 241 deg. Front/Back 015dB

Sidelobe Gain  7.01 dBi @ Elev Angle = 165.0 deg. Beamwvidth 280degy,; -3dB @ 134.3,162.3 deg.

Front/Sidelobe 032 dB Sidelobe Gain  7.46 dBi @ Az Angle = 215.0 deg.

Front/Sidelobe 0.0 dB
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160M OCFD on 20M (x8)

EZNEC EL EZNEC
~0dB--. TEMP10 .- 0dB
- TEMP20 S
TEMP30

e sl v e 14.4 MHz o e e s 7 14.4 MHz

Elevation Plot Cursor Elev  10.0 deg. Azimuth Plot Cursor 8z 25.0deg.
Azimuth Angle  25.0 deg. Gain 10.57 dBi Elevation &ngle 10.0 deg. Gain 10.57 dBi
Outer Ring 10.57 dBi 0.0 dBmax Outer Ring 10.57 dBi 0.0 dBmax
3D Max Gain 10.57 dBi 3D Max Gain 10.57 dBi

Slice Max Gain  10.57 dBi @ Elev Angle = 10.0 deg. Slice Max Gain  10.57 dBi @ Az Angle = 25.0 deg.

Beamuwvicth 79deq, -3dB @ 4.9,12.8 deq. Front/Back 418 dB

Sidelobe Gain ~ 6.59 dBi @ Elev Angle = 25.0 deqg. Beamwidth 21 9deq, -3dB @ 14.1, 36.0 deg.

Frort/Sidelobe  3.93 dB Sidelobe Gain 1057 dBi @ Az Angle = 335.0 deg.

Front/Sidelobe 0.0 dB
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160M OCFD on 10M (x16)

EZNEC EL EZNEC
. 0dB- - TEMP10 0dB
TEMP20
TEMP30
"""" 28.8 MHz o 28.8 MHz
Elevation Plot Cursor Elev  23.0 deg. Azimuth Plot Cursor Az 166.0 deg.
Azimuth Angle  160.0 deg. Gain 7.41 dBi Elevation Angle  30.0 deg. Gain 6.63 dBi
Outer Ring 7.41 dBi 0.0 dBmax Outer Ring 6.8 dBi 0.0 dBmax
Slice Max Gain  7.41 dBi @ Elev Angle = 23.0 deg. Slice Max Gain  6.63 dBi @ Az Angle = 166.0 deg.
Beamwvicith 129 deg,, -3dB @ 20.2, 331 deg. Front/Back 121dB
Sidelobe Gain 6.9 dBi @ Elev Angle = 157.0 deqg. Beamwvidth 486 deg.; -3dB @ 155.7, 204.3 deg.
Front/Sidelobe 0.5 dB Sidelobe Gain  6.63 dBi @ Az Angle = 194.0 deg.
Front/Sidelobe 0.0dB
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Geometry/Height

e Old 80M design: 45.3 ft, 90.7 ft; 30 ft high
« New 160M design: 88ft, 176 ft; 80 ft high
o Both use 4:1 Guanella balun design

— 80M variation: 45/65 ft flat+26 ft dropper

o Feed point impedance at resonance drops as
effective height above ground decreases
- Recommend 1/3 A up for 4:1 balun to work well
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4:1 Guanella Current Balun
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80M OCFD Construction Detalil

~8 Wraps, covered with

45’ Leg heatshrink tubing 90’ Leg

“Dogbone”
Insulator

#12 stranded/insulated copper

|
\ / \ Stainless hardware

4:1 Current Balun
(PVC enclosure)

\ UHF

Connector
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160M OCFD Construction Detail

~8 Wraps, covered with

88’ Leg heatshrink tubing 176’ Leg

“Dogbone”
Insulator

#12 stranded/insulated copper

|
\ / \ Stainless hardware

4:1 Current Balun
(PVC enclosure)

\ UHF

Connector
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160M OCFD Normalized VSWR Plots
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OCFD Orientation Issues
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Single 160M OCFD at 125° 160M/80M

e How to deal with the Elof3or . 0dB..
broadside null... S AN

e Rotate antenna to
achieve best gain
compromise

(50°)

N1IW



Disclaimer...

e Your mileage may vary

o Batteries not included

e Some assembly required

o Professional driver, closed course
o Void where prohibited

e Do not dispose of in fire

o Taxes, titles, license fees extra

o« 10M band openings longer than 2 hours
require immediate medical attention

N1IW



