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See Appendix A from  Form 301, attached hereto.
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WRGC TOWER TOP LOADING DESIGN 
AND CURRENT DISTRIBUTION ANALYSIS 

Moment method modeling, which calculates tower current distribution rather than 
assuming it to have a sinusoidal characteristic, was used to design the top loading 
scheme for the proposed tower.  It represents the state-of-the-art for calculating both 
tower current distribution and radiation characteristics in cases such as this.  Modern 
research and experience indicate that moment method modeled current should match 
“real world” conditions more closely than the sinusoidal assumption that the FCC has 
used for analyzing current distribution measurements when new top-loaded antennas 
have been licensed in the past.  The MININEC Broadcast Professional software package 
that is commonly used for proofing AM directional antennas in FCC applications for 
license was used to evaluate the top loading design.  The details of the model are 
provided herein. 

The three 3/8 inch EHS guy wire sections connected to each tower top will 
extend 20.0 meters (65.6 feet) to insulators and their lower ends will be connected 
together with horizontal 3/8 inch EHS wire sections.  The guy wires that are connected to 
each tower top will descend at an angle of 33.7 degrees from the vertical tower axis, 
corresponding to a horizontal plane guy anchor radius of 2/3 of the tower height. 

The top loading analysis of the proposed WRGC tower was performed using the 
current distribution of a tower with a total electrical height of 39.3 + 25.7 = 65.0 electrical 
degrees (100.2 meters at 540 kilohertz) as a reference.  The physical characteristics of 
the top loading wire sections connected to the top of the tower were selected to provide 
a match between the predicted current distribution along the proposed 39.3 degree (60.6 
meters at 540 kilohertz) top loaded tower with that of the lower 39.3 degree portion of 
the reference 65.0 electrical degree tower.  Current distributions for both the reference 
and top-loaded models are plotted on the graph that is shown on sheet 2.  The currents 
were calculated assuming antenna input power levels that produce 10.0 amperes at 
ground level for both cases, to make their current distribution characteristics directly 
comparable.  Their shapes when scaled together are essentially the same over the 
comparable span of height, as the top loaded antenna curve has essentially equal 
deviations inside and outside the reference antenna curve within that span.  

The model used a conductor with the equivalent radius of a triangular tower 
having a face width of 18.0 inches to represent the proposed WRGC tower.  The top 
loading wires have the radius of the 3/8 inch EHS guy cable from which they will be 
constructed.  Details of the modeled geometry of the reference tower are shown on 
sheet 3 and a list of the modeled current nodes is shown on sheet 4.  Details of the 
modeled geometry of the proposed top loaded tower are shown on sheet 5 and the 
modeled current nodes are shown on sheet 6. 
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38.7⁰  + 26.3⁰  TL
65.0⁰  Total

100.2 m
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GEOMETRY 
Dimensions in meters 
Environment: PERFECT GROUND 

wire  caps X Y Z radius      segs 
 1    none 0 0 0 .22 10 

0 0 100.2 

Number of wires =  1 
current nodes  =  10 

minimum maximum 
Individual wires      wire    value wire  value 
segment length 1      10.02 1    10.02 
segment/radius ratio   1      45.54545 1    45.54545 
radius 1      .22 1    .22 

ELECTRICAL DESCRIPTION 
Frequencies (MHz) 
     frequency no. of  segment length (wavelengths) 
 no. lowest       step steps   minimum        maximum 
 1   .54 0 1      .01804803      .01804803 

Sources 
source node    sector  magnitude      phase type 
 1      1       1      1. 0 voltage
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CURRENT - RMS 
Frequency =  .54 MHz 
Input power = 1562. watts 
Efficiency  = 100. % 

magnitude phase 
wire  node   X Y Z (amps)    (deg) 
 1   GND     0 0 0 9.9993    83.23 
 1    2      0 0 10.02      9.247618  82.75 
 1    3      0 0 20.04      8.5391    82.39 
 1    4      0 0 30.06      7.764433  82.08 
 1    5      0 0 40.08      6.909836  81.79 
 1    6      0 0 50.1       5.974167  81.52 
 1    7      0 0 60.12      4.96026   81.27 
 1    8      0          0 70.14      3.871578  81.04 
 1    9      0 0 80.16      2.708459  80.81 
 1    10     0 0 90.17999   1.459057  80.59 
 1   END     0 0 100.2      0 0 
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GEOMETRY 
Dimensions in meters 
Environment: PERFECT GROUND 
 
wire  caps X            Y            Z            radius      segs 
 1    none 0            0            0            .22          10  
           0            0            59.7 
 2    none 0            0            59.7         .0048        3  
           -5.56        9.62         43.1 
 3    none 0            0            59.7         .0048        3  
           -5.56        -9.62        43.1 
 4    none 0            0            59.7         .0048        3  
           11.1         0            43.1 
 5    none -5.56        9.62         43.1         .0048        3  
           -5.56        -9.62        43.1 
 6    none -5.56        -9.62        43.1         .0048        3  
           11.1         0            43.1 
 7    none 11.1         0            43.1         .0048        3  
           -5.56        9.62         43.1 
 
Number of wires          =  7  
          current nodes  =  31  
 
                        minimum                   maximum 
Individual wires      wire    value             wire  value 
segment length         1      5.97               2    6.658479 
segment/radius ratio   1      27.13637           2    1387.183 
radius                 2      .0048              1    .22 
 
 
ELECTRICAL DESCRIPTION  
Frequencies (MHz) 
     frequency                 no. of  segment length (wavelengths) 
 no. lowest       step         steps   minimum        maximum 
 1   .54          0             1      .01075317      .01199326 
 
Sources 
source node    sector  magnitude      phase          type 
 1      1       1      1.             0              voltage 
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CURRENT - RMS 
Frequency =  .54 MHz 
Input power = 736.8681 watts 
Efficiency  = 100. % 

magnitude phase 
wire  node   X Y Z (amps)    (deg) 
 1   GND     0 0 0 10. 87.48
 1    2      0 0 5.97       9.378178  87.32 
 1    3      0 0 11.94      8.884776  87.21 
 1    4      0          0 17.91      8.406897  87.12 
 1    5      0 0 23.88      7.931492  87.03 
 1    6      0 0 29.85      7.463535  86.97 
 1    7      0 0 35.82      7.02792   86.92 
 1    8      0 0 41.79      6.688253  86.89 
 1    9      0 0 47.76      6.417396  86.88 
 1    10     0 0 53.73      6.075168  86.89 
 1    J1     0 0 59.7       5.732981  86.92 
 2    2J1    0 0  59.7       1.910798  86.92 
 2    12     -1.853333  3.206667   54.16667   1.626943  87. 
 2    13     -3.706667  6.413333   48.63333   1.283574  87.09 
 2    J2     -5.56      9.62       43.1       .9398399  87.13 
 3    2J1    0 0 59.7       1.910798  86.92 
 3    15     -1.853333  -3.206667  54.16667   1.626936  87. 
 3    16     -3.706667  -6.413333  48.63333   1.283567  87.09 
 3    J3     -5.56      -9.62      43.1       .9398316  87.13 
 4    2J1    0 0 59.7       1.911385  86.92 
 4    18     3.7        0 54.16667   1.627721  87.
 4    19     7.400001   0 48.63333   1.284537  87.09 
 4    J4     11.1       0 43.1       .9409668  87.13 
 5    2J2    -5.56      9.62       43.1       .4702679  87.13 
 5    21     -5.56      3.206667   43.1       .1542613  87.12 
 5    22     -5.56      -3.206667  43.1       .1541742  267.12 
 5   1J3     -5.56      -9.62      43.1       .470179   267.13 
 6    2J3    -5.56      -9.62      43.1       .4696525  87.13 
 6    25     -.00666649 -6.413333  43.1       .1537216  87.12 
 6    26     5.546667   -3.206667  43.1       .154555   267.12 
 6   1J4     11.1       0 43.1       .4704423  267.13 
 7    2J4    11.1       0 43.1       .4705245  87.13 
 7    29     5.546667   3.206667   43.1       .1546371  87.12 
 7    30     -.00666651 6.413333   43.1       .1536404  267.12 
 7   1J2     -5.56      9.62       43.1       .4695721  267.13 




