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Array Overview  
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40m Simulation - MMANGAL  

 © Jeff Blaine AC0C 2011, all rights reserved  3 



DE/Reflector Switching  
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Control Board - As Mounted  
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4th Gen 2-ele Wire Beam - Results 

Å Informal testing of gain/ fb : 
o Consistently strong signal East (beaming east)  

o Consistently weak signal West (beaming west)  

o SWR swing between direction change too great  

o F/B poor beaming East, worse beaming West  
 

Å In contest performance:  
o Far better performance than prior design  

o Good 40m East beaming results  

o Poor 40m West beaming results  

o Consistently high Q count in contests ð often better than 20m!  
 

Å Anecdotal vs. Measured  
o RVM results needed  

o West element hard to tune (very broad response)  
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Measuring the Baseline 

Å40m Beam - Parasitic to Phased Conversion  
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W8WWV Reverse Simulation 

Overview  

Measure Element 
RF Currents with 

VNA + Mux -  
Magnitude/Phase 

Load Data  
into  

Simulation Model  

Simulation 
Generates  

Plot of Actual  
Antenna 

Performance 
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W8WWV RVM System Sensor 

ÅSensor 

located  

at each  

element  

 

ÅFeeds  

N2PK VNA 

 

ÅMeasures  

relative  

current/phase  

for each  

element  
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Baseline for Perspective:  Dipole 

ÅDipole at  

same height and  

same geometry  

as wire beam  

elements  

 

ÅGain  

4.06 dBi @ 45 deg  

 

ÅServes as baseline  
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Ideal Parasitic Model Predictions 

ÅDE: 
o 1 A 

o 0 deg  

 

ÅREF: 
o 0.817 A 

o -149 deg  

 

ÅPerformance  
o Gain 7.8 dBi @ 45 deg  

= 3.75 dBd  @ 45 deg  

o 13 db  f/b approx  @ 45 deg  
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Measured Reality ɬ East Beaming 

ÅRVM Measured Values  

Å Inverse Model Plot  
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Measured Reality ɬ West Beaming 

ÅRVM Measured Values  

Å Inverse Model Plot  
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Measured Reality - Conclusions 

ÅActual vs. Ideal:  
o Gain 1.5 db  less than ideal (EZ -NEC5) 

o TOA ~10 degrees higher than ideal  

o Good response to 90 degree signals Ą more noise pickup  
 

ÅRoot cause of poor pattern:  
o Antenna trimmed for phase, current considered ògivenó 

o But phase & current do interact ð AND vary with frequency  

o Best: lengths and spacing independently adjustable  
 

ÅComplications:  
o Adjacent metal items Ą unmodeled  coupling and re -radiation effects  

o The stucco factor?  
 

ÅThere must be a better wayé 
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The NEW Plan 

ÅMove west elements away from stucco wall  

 

ÅMove models to EZ -NEC5 (easier help)  

 

ÅCloser look at inadvertent parasitic interactions  

 

ÅUse phased drive to force proper current/phase  

 

ÅRVM system used to measure actual element 

phase/currents  
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Sidebar:  The Stucco Factor 

Implications?  
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Migration to EZ -NEC5 

40m Simplified Extract  

Overall Model  
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Phased Drive Methodology  

Å40m Beam - Parasitic to Phased Conversion  
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Lewallen  Ɂ2ÐÔ×ÓÌÚÛɂɯ * ɯ

Christman  Feed System 

Å Ideal case:  
o Element 1 = Element 2 (exactly)  

o Phasing lines ½ are adjusted in length until each  

element has the right current/phase drive ð and ð  

the voltage and phase match at the feed point  

o Further SWR match may be needed between  

òmain feedó and shack coax run 

 

ÅPhasing:  
o Via coax lines or L -net  

o **NOT** simple delay based system  

 

ÅSee ON4UN LBDX for more  
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Christman  Phasing ɬ Key Steps  

ÅMeasure antenna (self and coupled Z)  (VNA/MFJ)  

 

ÅCalculate drive Z from measured data  (ON4UN)  

 

ÅOptional:  Measure phase line values  (VNA+ZPLOTS)  

 

ÅCalculate phase line lengths (FEED2EL)  

 

ÅAssembly & test  

 

ÅOptional:  SWR match to feed point  
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Measure Elements 

Measure  
Element 1 (r+Xj) 

With  
$ÓÌÔÌÕÛɯƖȱ 

Self Hidden  

Coupled Present 

ÅDrive Z - calculated on element measurements or 

model data  

ÅEach element - alone and in combination  

ÅCompensates for ACTUAL parasitic action  

Å2-element array ð measure:  
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Christman  Phasing ɬ Key Steps  

ÅMeasure antenna (self and coupled Z)  (VNA/MFJ)  

 

ÅCalculate drive Z from measured data  (ON4UN)  

 

ÅOptional:  Measure phase line values  (VNA+ZPLOTS)  

 

ÅCalculate phase line lengths (FEED2EL)  

 

ÅAssembly & test  

 

ÅOptional:  SWR match to feed point  
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Calculating Drive Z: ON4UN  

ÅON4UN LBDX book Ą spread sheet tool  

Åw1mk -on4un -oh1tv -arrays.xls 

ÅBig spread sheet Ą simple to use  

 

 

 

 

 

 

 

 

ÅGet it:  ON4UN LBDX book  
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Christman  Phasing ɬ Key Steps  

ÅMeasure antenna (self and coupled Z)  (VNA/MFJ)  

 

ÅCalculate drive Z from measured data  (ON4UN)  

 

ÅOptional:  Measure phase line values  (VNA+ZPLOTS)  

 

ÅCalculate phase line lengths (FEED2EL)  

 

ÅAssembly & test  

 

ÅOptional:  SWR match to feed point  
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Calculating Lengths:  FEED2EL 

ÅFrom Feedline  Master  
AC6LA Dan Maguire  
 

ÅTool inputs:   
o Individual element drive Z  

o Coax attributes Zo, VF, Loss  
 

ÅTool outputs:  
o Phase line lengths  

o Feed system loss  

o Feed point Z and SWR  
 
 

Åac6la.com/feed2el.html  
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Construction Details  

Å40m Beam - Parasitic to Phased Conversion  
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AC0C 40m Wire Phased V-Beam 

Å 2 wire v -elements  

 

Å Ends turned in  

Moxon -style, but  

no Moxon  coupling  

 

Å ½ wave RG213  

feedlines  bring  

feedpoint  to attic  

floor  

 

Å Phasing switch box  

mounted near array  

master control board  
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Phasing Box - Schematic 
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Phasing Box ɬ Front View  

ÅControl switching  
integrates with  
shack antenna  
system master  
 

ÅSeparate phasing  
for each direction  
 

ÅBoard supports  
2 bands (40/30m)  
 

ÅAdded OMNI  
mode  
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