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UlTN IMPEDANCE PARALLEL TRANSMTBION LIN%S 

by Gerald N. Johnwan, K~cQA* 
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Have you ever kfed bo matah a 100-ohm bnlaaoed load to a 50-ohm feed with a 
qaarter-fwave open-line Q-seotlwr and a 1:lbalun using the handbook formula for 
c- impedance and WOW to f b d  that the center to centerkt &-.only 
spacingwas less than the oonductor size? The problem is that the commonly used 
formula has, in fine print, the restriction that the spacing must be very much greater 
than the conductor she.  A few of the better references give a formula without 
thstrsstriction. It fs .- -

' Z0 = 120 arccash g,D = spacing, d = wire diameter. 

UnfortmnteIrpinmost ham pablicatbas the formula looks like hieroglyphics as  far 
as  being a d is concerned. The rT&THandbook, a s  it is known, not only has tables 
Qf cosh x, but also has C P ~ V ~ E Ifor the characteristic impedame of open wire trans- 
mission llnes plotted.5 For Impedanoe values less thap250 a h ,  both curves 
(the right and the wrong) are  plotted in the figure. As larger impedance values are 
checked, the o m s  continue to come together. For Zo= 225 ohms, the error in 
usingthe simpler formula is about 1%. but for lower impedances, the error rapidly 
beoomes greater. Note tbst the simplified formula indicates that the lowest possible 
impalaace for open wire line would be 83.1 ohms but this would be with the two 
conductore shorted together for thew en- length. In the table below are listed 
the exsct D/d ratios for common impedances, These and the curve both arssume 
perfeet air inadation with no euppcrtr. 
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