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The concept

Opposite voltages fed array by OH1TV

Case: OH1NM
Spacing of verticals is 0.25 wavelengths
Vertical radiators are almost 0.25 wavelength long
- small coil 3m from top
Any lenght
: X
Phasing box RX
T2
T1 | |
0.5WL

OH1TV






*Seaside QTH
*Elevated radials

*Phasing angle 105 degrees
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The goal

Total Field

EZMNEC

Elervation Plot
Azimuth Anole
Outer Ring

Slice Max Gain
Bearmwwvicth
Zidelobe Gain
Front/Sidelobe

378 MHz
Curzor Elew  11.0 deg.
0.0 degy. Gain T2 dBi
712 dBi 0.0 dBmax

712 dBi @ Elev Angle =11.0 deg.
3BT deg,; -3dB @@ 1.8, 385 dey.
-10.08 dBi & Elev Angle =173.0 deq.
171948

OH1TV



Total Field ELMEC

378 MHz
Azimuth Plot Curzor &z 0.0 deg.
Elevation Angle  11.0 deg. Gain TA2dBi
Outer Ring TA2dBi 0.0 dBmax

Slice Max Gain - 712 dBi @ Az Angle = 0.0 deg.
Frort/Back 17.54 dB

Bearmwvicth 1606 deq.; -3dB i@ 279.7, 503 deq.
Sidelobe Gain -1042 dBi @@ Az Angle = 15800 deq.
FromtiSidelobe  17.54 dB
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..the goal

EZMNEC
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Step 1

« Measure impedances of the two radiating elements

« Two measurements per element
— Feedpoint impedance, when the other element is open

— Feedpoint impedance, when the other element is closed (short
circuit)
« This measurement is needed for mutual impedance calculations

« See results on next pages
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File  Funckions

West element, east element open

Rezonant freq: 3.8282

: S Antenna Analyzer - AIM 4170 version 655
Calibrate Setup Bands Ukilities  Help

This comes from a
near by dipole tuned
to 3650kHz

Imag
Theta

100 | 100

a0 50

00

kesa 9, 09 13:56:23
28.8.2009

3.50

FREQ (0.10 MKzfdiv)

OH1TV

4.00

AVG= 16

Freq = 3.7787
Freq Step = 0.0450
Fo = 50.000

SWR 1.558
Imag 37110
Theta = -16.682

Refl Coef =0.218
% refl power = 4.8

ShortiOpen Circuit:
Cable Los==-6.62db

Equivalent Circuit:
Rs = 35548
¥z = -10.653
Cg = 3953.769 pF

Rp = 38.740
Xp = -129.273
Cp = 325814 pF

FILES:

50 —| 5p t¥ banana 100chm.acal

default_config.cfg

-100 —1—100



West element, east element closed
=10 x|

File Funckions Calibrate Setup Bands  Uklities  Help

Imag AVG= 16
Resonant freq: 3.7957 Theta

100 | 100

T Freq = 3.7787
Freq Step = 0.0450

Fo = 50.000
T SWR = 1.767
Imag = 30282

T Theta = -9.292

50 4 50 Refl Coef =0277
% refl power = 7.7

ShortiOpen Circuit:
Cable Los==-5.57db

Equivalent Circuit:

Rz = 2985384
1 H=z = -4.889
Cz = 8614197 pF
i i i i |' i i ] i |' i i i i % Rp= 30684
3.00 3.50 4.00 4 .50 Xp = -187.541
FREQ (0.10 KHz/div) Cp = 224.586 pF
T FILES:
50 —| 5p t¥ banana 100chm.acal
default_config.cfg
-100 —4—100

keza 9, 09 14:01:06 File: ohinm lansi-ita oikosuluzsa scnita oikosulussa
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East element, west element open
=10l x

File Funckions Calibrate Setup  Bands  Ukilities  Help

Fmag AVG= 16
Rezonant freq: 3.8247 Theta

100 | 100

T Freq = 3.7787
Freq Step = 0.0450

Fo = 50.000
T SWR = 183
Imag = 31230

T Theta = -18.747

a0 4 50 Refl Coef =0294
% refl power = 8.6

ShortiOpen Circuit:
Cable Los==-5_32db

Equivalent Circuit:

Rz = 29.573
1 ¥z = -10.037
Cs = 4196_365 pF
| | | | | | | | | | | | | | o Rp = 32980
3.00 3.50 ! 400 450 Xp= 97172
FREQ (0.10 MFz/div) Cp= 433.448 pF
T FILES:
50 —| 5p t¥ banana 100chm.acal
default_config.cfg
-100 —4—100

keza 9,09 14:11:16 File: ohinm ita-lansi auki_scn ta keppi, lansi auki
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East element, west element closed
=101

File Funckions Calibrate Setup  Bands  Ukilities  Help

Fmag AVG= 16
Rezonant freq: 3.8000 Theta

100 | 100

T Freq = 3.7787
Freq Step = 0.0450

Fo = 50.000
T SWR = 2129
Imag = 25630

T Theta = 13227

a0 4 50 Refl Coef = 0361
% refl power =13.0

ShortiOpen Circuit:
Cable Los=z=-4 43db

Equivalent Circuit:

Rz = 24950
1 Xz = -5.864
Cs =7182190 pF
| | | | | | | | | | | | | o Rp = 26.328
3.00 3.50 | 400 450 Xp=-112.011
FREQ (0.10 Miz/div) Cp = 376.026 pF
T FILES:
50 —| 5p t¥ banana 100chm.acal
default_config.cfg
-100 —4—100

keza 9,09 14:16:30 File: ohinm ita-lanzi oikosulussa_scnnsi oikosulussa
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Step 2

« Calculate mutual impedance. The result shall be about
the same both ways. If there is more than 1 ohm
difference, there must be an error in the measurement or
disturbing other element close by

« Calculate phasing components
« Calculate input impedance of the array
e Calculate L-match components

* Results are shown in the phasing box schematic
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Phasing box, schematic

phasing angle 105 degrees

L-match
Al relays 0 = west Wi, W2o, W3
past L= 0 abau, o= 908 oot A1l IZZYE 12% —u::st mm?:' vxrz?: 1.-“4‘3?:?::?1
West: L= 0.5630H, C= 908 SpF ¥ = east: . .
08620
L4 )
l_\,'\,-‘u
From transmitter (@ »
_L 207 R 0 5630
1 L1
I ka—l
Wi . 3D Re3
To radials ] L J_
2410
32960
L3 | |
o, |
W2 W o Co
To east element To west element
| W2 W g
I 0
[ L2
—y— 11— 2 0fu
1923p Rez Rel
Relay drive L
L > -
5 _L o
10n 1m4007
2552009
CHTTY
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Step 3

« Build the phasing box, make the 0.5 lamda cable, install
* Measure SWR in both directions

 If the work so far has been done carefully, componets
selected with 2% tolerance, no tuning is needed after
Installation.

« See results on next pages
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Array SWR, direction east

i | Antenna Analyzer - AIM 4170 version 655 =|O0] =
File Functions Calbrate Setup Bands Utilities Help
Min SWR = 1.111 @ 3.720 MHz File: east final.scn Imag AVG= 16

3 l;l-‘-WR Resonant freq: 3.4535 , 3.5792 , 3.6950 , 3.7630 Theta

i 100 100
2.7 : T Freq = 4.3996
24 This comes from a 1 Freq Step = 0.0450

’ near by dipole tuned Zo = 50.000
21 — to 3650kHz T SWR = 18.336

Ifmag = 37937

1.8 T  Theta= -83.512
15 o0 1 50 Refl Coef =0.897
1.40 % refl power = §0.4
1.2 T ShortiOpen Circuit:
0.9 — 1 Cable Loss=-0.47db
0.6 — 1 Equivalent Circuit:

) Rz = 4287
0.3 — 1 K== -37.694

| Cz = 950 697 pF
0 ¥ ¥ ¥ ¥ ] + ; ¥ ¥ ] ¥ ¥ + : 1] Rp = 335.712
3.00 3.50 400 4 .50 Xp= -38.182

FREQ (0.10 MHz/div) Cp = 947.442 pF

T FILES:
50 1 _5p t¥ banana 100ohm_ acal
default_config.cfg

-100 1100
elo 26, 09 13:03:3:1 east, final
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Array SWR, direction west

{' Antenna Analyzer - AIM 4170 version 655 i =]
File Funckions Calibrate Setup  Bands  Ukilities  Help
Min SWR = 1141 @ 3.720 MHz File: west final.scn Fmag AVG= 16
3 [ISWR Resonant freq: 3.5442 , 37946 Theta
) / 100 [ 100
2.7 - T Freqg = 3 1
24 - 1 Freq Step = 0.0450
) fo= 50.000
21 —~ T SWR = 27811
Imag = 53303
1.8 — T  Theta= -85873
15 a0 4 50 Refl Coef =093
1.40 % refl power = 866
1.2 4 T Short/Open Circuit:
09 — 1 Cable Loss=-0_31db
0F — 1 Equivalent Circuit:
i Rz = 3.836
0.3 —~ 1 H=z = -53.165

Cs = 997 875 pF
+ + + + f + + . + f + + + + 0 Rp = 7408655
3.00 3.50 4.00 450 Xp= -53.481
FREQ (0.10 MHz/div) Cp = 992.706 pF

0

T FILES:
50 —| 5p t¥ banana 100chm.acal
default_config.cfg

CUSTOM CAL

-100 —1—100
elo 26, 09 13:06:27 west, final
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