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This means we can include 
all the components of our 
LC network fed ANTENNA 
SYSTEM in the 
mathematical model 

…and run the model across 
the band (using the EZNEC 
sweep function)… 

to assess its performance 
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Graphs / Plots made with LBDXView by W8WWV 

Conclusion: Operational Bandwidth <<< 
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THE FOUR-SQUARE BLACK BOX 
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REMEMBER WHAT’S INPORTANT: THE DRIVE CURRENT AT 
THE BASE OF THE RADIATING ELEMENTS … 

…OR THE DRIVE VOLTAGE AT THE END OF THE CURRENT 
FORCING LINES GOING TO THE RADIATING ELEMENTS ! 
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Voltage magnitude ratio (k= 
v2/v3) can be changed by 
changing hybrid design 
frequency (Zo). 
This unique property was first used 
by W8WWV in his “Double 
network optimization” approach, 
and has been the basis for the 
introduction of the other 
optimization systems for hybrid 
coupler feed systems. Thank you           

    Greg!  

Important special property of hybrid 
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With unequal 
resistive loads 
(Z2,Z3) we can 
obtain k=1 by 
shifting the design 
frequency of the 
hybrid  

k = ratio of voltage magnitude at port 2 vs. voltage 
magnitude at port 3 

Presented at Dayton 2008, by W8WWV 
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calculated with Hybrid        
design spreadsheet 
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Without shunt elements With shunt elements 
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BANDWIDTH ASSESSMENT 

The EZNEC model now 
includes the hybrid and the 
shunt elements  
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COMPARE WITH 
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2sh 





Graphs / Plots made with LBDXView by W8WWV 

COMPARE WITH 

SLIDE 10 

1sh 



Graphs / Plots made with LBDXView by W8WWV Lnetw 



Current probes 



RVM (Relative Vector Meter) setup 
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