






35841

0.707 Frequency 91.7 / 412.65 mHz
0.662 Plot
0.708 Scale 4.5 : 1
0.816

Pattern Type Directional Azimuth

Shively Labs, a division of Howell Laboratories, Inc.   Bridgton, ME   (207)647-3327

September 14, 2018

Antenna Model 6815-5-SS(.944)-DA

……….…..FCC Composite RMS See Figure 2 for Mechanical Details
                H/V Composite  RMS

Relative Field_ _ _ _ _ _ _ _ _   Vertical RMS

Shively Labs

____________Horizontal RMS

WRNM ELLLSWORTH, ME.
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35841

Frequency 91.7 / 412.65 mHz
Plot
Scale 4.5 : 1

Pattern Type Directional H/V Composite

__________H/VComposite RMS 0.708

……….…..FCC Composite RMS 0.816
See Figure 2 for Mechanical Details

Antenna Model 6815-5-SS(.944)-DA

Shively Labs
Shively Labs, a division of Howell Laboratories, Inc.   Bridgton, ME   (207)647-3327

Relative Field

WRNM ELLLSWORTH, ME.

September 14, 2018
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Azimuth Rel Field Azimuth Rel Field
0 0.185 180 1.000
10 0.205 190 1.000
20 0.265 200 1.000
30 0.324 210 1.000
40 0.386 220 0.993
45 0.418 225 0.979
50 0.451 230 0.959
60 0.519 240 0.892
70 0.587 250 0.794
80 0.650 260 0.687
90 0.704 270 0.594

100 0.748 280 0.533
110 0.787 290 0.491
120 0.844 300 0.446
130 0.911 310 0.375
135 0.936 315 0.327
140 0.959 320 0.289
150 0.994 330 0.233
160 1.000 340 0.207
170 1.000 350 0.191

Figure 1C
Tabulation of Horizontal Azimuth Pattern

WRNM ELLLSWORTH, ME.



Azimuth Rel Field Azimuth Rel Field
0 0.148 180 0.985
10 0.158 190 0.977
20 0.193 200 0.965
30 0.252 210 0.952
40 0.329 220 0.924
45 0.373 225 0.903
50 0.418 230 0.870
60 0.507 240 0.788
70 0.587 250 0.681
80 0.649 260 0.577
90 0.693 270 0.510

100 0.717 280 0.479
110 0.738 290 0.460
120 0.768 300 0.429
130 0.814 310 0.377
135 0.841 315 0.347
140 0.873 320 0.314
150 0.922 330 0.249
160 0.960 340 0.199
170 0.980 350 0.164

Figure 1D
Tabulation of Vertical Azimuth Pattern 

WRNM ELLLSWORTH, ME.



Azimuth Rel Field Azimuth Rel Field
0 0.185 180 1.000
10 0.205 190 1.000
20 0.265 200 1.000
30 0.324 210 1.000
40 0.386 220 0.993
45 0.418 225 0.979
50 0.451 230 0.959
60 0.519 240 0.892
70 0.587 250 0.794
80 0.650 260 0.687
90 0.704 270 0.594

100 0.748 280 0.533
110 0.787 290 0.491
120 0.844 300 0.446
130 0.911 310 0.377
135 0.936 315 0.347
140 0.959 320 0.314
150 0.994 330 0.249
160 1.000 340 0.207
170 1.000 350 0.191

Figure 1E
Tabulation of Composite Azimuth Pattern 

WRNM ELLLSWORTH, ME.



Azimuth Rel Field Azimuth Rel Field
0 0.192 180 1.000
10 0.242 190 1.000
20 0.305 200 1.000
30 0.384 210 1.000
40 0.484 220 1.000
50 0.609 230 1.000
60 0.767 240 1.000
70 0.841 250 1.000
80 0.794 260 1.000
90 0.812 270 1.000

100 1.000 280 0.933
110 1.000 290 0.741
120 1.000 300 0.630
130 1.000 310 0.501
140 1.000 320 0.398
150 1.000 330 0.316
160 1.000 340 0.251
170 1.000 350 0.199

WRNM ELLLSWORTH, ME.

Figure 1F 
Tabulation of FCC Directional Composite





Antenna Mfg.: Shively Labs Date: 9/14/2018
Antenna Type: 6815-5-SS(.944)-DA

Station: WRNM 0
Frequency: 91.7 Gain (Max) 5.927 7.728 dB
Channel #: 219 Gain (Horizon) 5.927 7.728 dB

Figure: Figure 3
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Antenna Mfg.: Shively Labs Date: 9/14/2018
Antenna Type: 6815-5-SS(.944)-DA

Station: WRNM Beam Tilt 0
Frequency: 91.7 Gain (Max) 5.927 7.728 dB
Channel #: 219 Gain (Horizon) 5.927 7.728 dB

Figure: Figure 3
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(Deg)
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Angle of 
Depression 

(Deg)
Relative 

Field

-90 0.000 -44 0.127 0 1.000 46 0.158
-89 0.018 -43 0.105 1 0.989 47 0.166
-88 0.035 -42 0.078 2 0.957 48 0.169
-87 0.052 -41 0.049 3 0.905 49 0.167
-86 0.068 -40 0.017 4 0.835 50 0.160
-85 0.083 -39 0.015 5 0.750 51 0.149
-84 0.098 -38 0.048 6 0.652 52 0.134
-83 0.113 -37 0.079 7 0.546 53 0.117
-82 0.126 -36 0.108 8 0.435 54 0.096
-81 0.140 -35 0.132 9 0.324 55 0.073
-80 0.152 -34 0.152 10 0.215 56 0.049
-79 0.163 -33 0.165 11 0.113 57 0.024
-78 0.173 -32 0.171 12 0.020 58 0.002
-77 0.182 -31 0.169 13 0.061 59 0.027
-76 0.190 -30 0.158 14 0.127 60 0.051
-75 0.196 -29 0.140 15 0.179 61 0.075
-74 0.201 -28 0.113 16 0.214 62 0.097
-73 0.204 -27 0.080 17 0.234 63 0.118
-72 0.205 -26 0.040 18 0.238 64 0.136
-71 0.204 -25 0.003 19 0.229 65 0.153
-70 0.201 -24 0.049 20 0.208 66 0.167
-69 0.196 -23 0.095 21 0.177 67 0.179
-68 0.189 -22 0.138 22 0.138 68 0.189
-67 0.179 -21 0.177 23 0.095 69 0.196
-66 0.167 -20 0.208 24 0.049 70 0.201
-65 0.153 -19 0.229 25 0.003 71 0.204
-64 0.136 -18 0.238 26 0.040 72 0.205
-63 0.118 -17 0.234 27 0.080 73 0.204
-62 0.097 -16 0.214 28 0.113 74 0.201
-61 0.075 -15 0.179 29 0.140 75 0.196
-60 0.051 -14 0.127 30 0.158 76 0.190
-59 0.027 -13 0.061 31 0.169 77 0.182
-58 0.002 -12 0.020 32 0.171 78 0.173
-57 0.024 -11 0.113 33 0.165 79 0.163
-56 0.049 -10 0.215 34 0.152 80 0.152
-55 0.073 -9 0.324 35 0.132 81 0.140
-54 0.096 -8 0.435 36 0.108 82 0.126
-53 0.117 -7 0.546 37 0.079 83 0.113
-52 0.134 -6 0.652 38 0.048 84 0.098
-51 0.149 -5 0.750 39 0.015 85 0.083
-50 0.160 -4 0.835 40 0.017 86 0.068
-49 0.167 -3 0.905 41 0.049 87 0.052
-48 0.169 -2 0.957 42 0.078 88 0.035
-47 0.166 -1 0.989 43 0.105 89 0.018
-46 0.158 0 1.000 44 0.127 90 0.000
-45 0.145 45 0.145



S.O. 35841 Figure 4

2.775

H RMS 0.707169 V RMS 0.662044 1.068

2.964

2.598

2.000

2.214
0.985

5.927

5.751

12.5  kW ERP 5.927 equals 2.109

2.109 kW 5.751 equals 12.128

(0.985)^2 Times 12.50 Equals 12.128

6815-5-SS(.944)-DA

VALIDATION OF TOTAL POWER GAIN CALCULATION

Elevation Gain of Antenna

Horizontal Azimuth Gain equals 1/(RMS)2.

Vertical Azimuth Gain equals 1/(RMS/Max Vert)2.

WRNM ELLLSWORTH, ME.

MODEL

Max. Vertical

*Total Horizontal Power Gain is the Elevation Gain Times the Azimuth Gain

Horizontal RMS value divided by the Vertical RMS value equals the Horiz. - Vert. Ratio

H/V Ratio

Elevation Gain of Horizontal Component

Elevation Gain of Vertical Component

ERP divided by Horizontal Power Gain equals Antenna Input Power

Divided by H Gain kW H Antenna Input Power

Antenna Input Power times Vertical Power Gain equals Vertical ERP

Total Horizontal Power Gain =

*Total Vertical Power Gain is the Elevation Gain Times the Azimuth Gain

Total Vertical Power Gain =

 =======================================================================

kW Vertical ERP

NOTE: Calculating the ERP of the Vertical Component by two methods validates the total
power gain calculations

Times V Gain kW V ERP

Maximum Value of the Vertical Component squared times the Maximum ERP equals the
Vertical ERP
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