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    EXHIBIT A 

 

 

ENGINEERING STATEMENT 

 

 The engineering data contained herein have been prepared on behalf of FAITH 

BROADCASTING NETWORK, INC., licensee of digital Class A television station WBNF-CD, 

Channel 15 in Buffalo, New York, in support of its request for modification of license BLDTA-

20111130LWW to specify a new antenna make and model and new operating parameters.  No 

change in site location, antenna height, effective radiated power or antenna pattern is proposed 

herein. 

 The licensee installed a Jampro JUHD-5/2(10) directional antenna in place of the 

authorized Micro Communications 955316 antenna.  It is important to note that the Jampro 

antenna has 0.5 degrees of beam tilt.  Both antennas have identical azimuth patterns, and the 

elevation and azimuth patterns of the Jampro antenna are provided in Exhibit B.  Exhibit C is 

proof of performance conducted on the installed facility. 

 I declare under penalty of perjury that the foregoing statements and the attached 

exhibits are true and correct to the best of my knowledge and belief.  

          

   KEVIN T. FISHER 

 

July 2, 2013 
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ELEVATION PLOT EXPANDED 
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ELEVATION PATTERN TABULATION 

ELEVATION RELATIVE ELEVATION RELATIVE ELEVATION RELATIVE
ANGLE FIELD ANGLE FIELD ANGLE FIELD

10 0.171 -26 0.020 -61 0.061
9 0.219 -27 0.029 -62 0.053
8 0.219 -28 0.069 -63 0.047
7 0.161 -29 0.100 -64 0.042
6 0.041 -30 0.116 -65 0.039
5 0.134 -31 0.117 -66 0.038
4 0.343 -32 0.105 -67 0.038
3 0.561 -33 0.083 -68 0.038
2 0.759 -34 0.056 -69 0.038
1 0.909 -35 0.029 -70 0.038
0 0.990 -36 0.010 -71 0.037
-1 0.989 -37 0.017 -72 0.036
-2 0.907 -38 0.025 -73 0.034
-3 0.756 -39 0.025 -74 0.032
-4 0.558 -40 0.018 -75 0.029
-5 0.342 -41 0.008 -76 0.027
-6 0.135 -42 0.010 -77 0.025
-7 0.037 -43 0.022 -78 0.023
-8 0.154 -44 0.032 -79 0.021
-9 0.212 -45 0.038 -80 0.020
-10 0.211 -46 0.040 -81 0.019
-11 0.165 -47 0.037 -82 0.019
-12 0.091 -48 0.033 -83 0.018
-13 0.022 -49 0.031 -84 0.018
-14 0.072 -50 0.035 -85 0.018
-15 0.121 -51 0.045 -86 0.018
-16 0.140 -52 0.058 -87 0.018
-17 0.128 -53 0.069 -88 0.018
-18 0.092 -54 0.078 -89 0.018
-19 0.043 -55 0.084 -90 0.018
-20 0.030 -56 0.087
-21 0.070 -57 0.086
-22 0.098 -58 0.083
-23 0.106 -59 0.076
-24 0.092 -60 0.069
-25 0.061
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AZIMUTH PATTERN 
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             PHONE (716) 639-0860
FAX (716) 636-0084

CELL (716) 435-4167 

Broadcast RF System Services ed@ema4rf.com 

DIGITAL TELEVISION TRANSMITTER 

ENGINEERING MEASUREMENTS 
AND 
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FACILITIES AUTHORIZED IN LICENSE 
PARAMETERS IN FCC DATABASE 

 FCC File Number/Type:  BLDTA-20111130LWW 
Licensee: Faith Broadcasting Network, Inc. 

 Principal Community: Buffalo, NY
Grant Date: January 12, 2012  

Channel: 15 
 Frequency: 476 – 482 MHz 
 Maximum ERP: 15 kW   
 Antenna Make/Model: MCI 955316 in License, *Jampro JUHD-5/2 (10) on Tower  
 
*Jampro antenna gain differs from antenna gain in license.  Correct value for the antenna 
gain, as provided by the manufacturer, is used in the calculations below.    

 
DETERMINATION OF AS-BUILT OPERATING PARAMETERS 

ANTENNA FEEDER LENGTH 
The transmission line length was measured using a Rohde-Schwarz ZVL-6 vector network 
analyzer.  The instrument was operated in the 1601 point mode and the appropriate velocity 
factor correction was employed to determine the distance to the antenna input tuning section.  
The distance measurement and manufacturer’s transmission line data are shown in the 
appendices on pages 20 through 22.  The line length is 718.83 feet.  The loss per hundred feet at 
479 MHz is 0.484 dB.  The total line loss is (718.83’/100) * 0.484 = 3.48 dB.  The manufacturer’s 
antenna specifications are shown on page 23.   

 
TPO REQUIREMENT CALCULATIONS 

 dB Power/Gain 
Maximum ERP: 11.76 dBk 15 kW 

Antenna Gain: 16.0 39.6 
Antenna Input Power: -4.24 dBk 0.38 kW 

Transmission Line Loss: 3.48 dB .45 
Combiner/Mask Loss: Incl Incl 

TPO Requirement: -0.76 dBk 0.84 kW 
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POWER AND FREQUENCY MEASUREMENTS 

METHOD OF DETERMINING OUTPUT POWER 
The transmitter output power was measured using a Rohde-Schwarz NRP-Z11 power probe.  The power probe 
was connected to the system at a directional coupler sample located at the output of the mask filter.  The coupler 
has a fixed coupling value, and as shown on page 19, was measured on site to be -43.842 dB coupling.  The 
transmitter’s output power meter reads in watts, and was adjusted to agree with the power meter measurement.      
 

POWER MEASUREMENT 
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METHOD OF DETERMINING TRANSMITTER FREQUENCY 
The transmitter frequency was measured using a Rohde-Schwarz EFA50/53 Analyzer externally locked to a 10 
MHz rubidium standard.  The accuracy of the measurement is ± 1 Hz.  The measurement indicates deviation 
from assigned frequency. 

FREQUENCY MEASUREMENT 

 

 



WBNF-CD 
JUNE 12, 2013 

           

       ED  PAGE 6 OF 25 
      MURLATT &  
       ASSOCIATES, INC. 
 
 

SPECTRUM MEASUREMENTS 
HARMONIC EMISSIONS MEASUREMENTS 

The directional coupler sample was connected to the spectrum analyzer through two Eagle model TFN-230 
notch filters tuned to reduce the carrier to prevent overloading the spectrum analyzer.  The notch provided over 
60 dB of attenuation.  Coupler correction is 6 dB per octave, and cable attenuation is -1.04 dB at the 2nd 
harmonic and -0.29 dB at the 3rd.  Cable and notch characteristics were measured using the Rhode and Schwarz 
ZVL-6 vector network analyzer, and are shown in the appendix on page 24.  20 dB of input attenuation is 
removed for the harmonic measurement.  The harmonics were attenuated below the noise floor of the 
instrument, or more than 110 dB (-90 dB noise floor, minus 20 dB of input attenuation).   
 

HARMONIC CALCULATIONS 

Measurement 

Normalized 
Attenuation 

(dBm) 

Coupler  
Correction 

(dB) 

Cable  
Correction 

(dB) Net 
2nd Harmonic 110.00 6 -1.04 114.96
3rd Harmonic 110.00 9 -0.29 118.71 

REFERENCE SWEEP ACROSS 20 MHZ – ATTENUATION 20 DBM 
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NOTCH SUPPRESSION - ATTENUATION 20 DB 

SPECTRUM TO 3 GHZ; FUNDAMENTAL SUPPRESSION >70 DB ATTENUATION 0 DB 
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CHANNEL RESPONSE MEASUREMENTS: 

AMPLITUDE AND PHASE RESPONSE MEASUREMENT 
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TRANSMITTER AMPLITUDE RESPONSE MEASUREMENTS 
The transmitter amplitude response measurements demonstrated below were made using the Rohde-Schwarz 
ZVL6 analyzer in the spectrum analyzer mode.  The analyzer was connected to a forward directional coupler 
located on the output of the amplifier combiner, and prior to the mask filter.  The analyzer was operated in the 
401 point mode and averaging across 100 sweeps was employed to reduce the impact of noise and subtle 
changes in the system output power.  The data was exported to an Excel file along with the Filter Response data 
discussed below.  The aggregate data is shown on pages 10 and 11.   

 
MASK FILTER AMPLITUDE RESPONSE MEASUREMENTS 

The WBNF-CD transmitter employs a Dielectric mask filter to comply with the FCC mask requirements.  The 
filter’s amplitude response was measured using the Rohde-Schwarz ZVL-6 in the vector network analyzer 
mode.  Trace data is exported directly to an Excel file and summed with the transmitter amplitude data to 
produce the aggregate data shown on pages 10 and 11.   



WBNF-CD 
JUNE 12, 2013 

           

       ED  PAGE 10 OF 25 
      MURLATT &  
       ASSOCIATES, INC. 
 
 

FCC MASK COMPLIANCE – TABULAR DATA 
The table below uses the data collected from the transmitter amplitude response measurements and the filter amplitude 
response measurements to verify compliance with the FCC mask requirements.  The two responses are added and 
compared to the FCC response in the chart on the following page.  

  Mask Filter Response Transmitter Pre-Filter Response     

  NWA Center Freq Normalized Spec An Center Freq Normalized     

Frequency in MHz Reading Reference Response Reading Reference Response Net Response FCC Response 

469.000 -69.58 -0.32 -69.26 -58.64 -14.54 -44.10 -113.36 -99.4 

470.000 -71.57 -0.32 -71.25 -57.55 -14.54 -43.01 -114.26 -99.2 

471.000 -75.08 -0.32 -74.76 -55.75 -14.54 -41.21 -115.96 -87.7 

472.000 -53.74 -0.32 -53.42 -53.59 -14.54 -39.05 -92.46 -76.1 

473.000 -40.06 -0.32 -39.74 -54.36 -14.54 -39.82 -79.56 -64.5 

474.000 -26.04 -0.32 -25.72 -55.15 -14.54 -40.61 -66.33 -53.0 

474.500 -18.08 -0.32 -17.76 -54.65 -14.54 -40.11 -57.87 -47.2 

475.000 -9.18 -0.32 -8.86 -54.34 -14.54 -39.80 -48.65 -41.4 

475.500 -2.06 -0.32 -1.73 -54.52 -14.54 -39.98 -41.71 -36.4 

475.750 -0.85 -0.32 -0.53 -54.61 -14.54 -40.06 -40.59 -36.4 

476.000 -0.55 -0.32 -0.22 -35.44 -14.54 -20.90 -21.12 0.0 

477.000 -0.38 -0.32 -0.05 -14.36 -14.54 0.18 0.13 0.0 

478.000 -0.33 -0.32 -0.01 -14.86 -14.54 -0.32 -0.33 0.0 

479.000 -0.32 -0.32 0.00 -14.54 -14.54 0.00 0.00 0.0 

480.000 -0.32 -0.32 0.00 -15.07 -14.54 -0.53 -0.53 0.0 

480.500 -0.34 -0.32 -0.02 -14.65 -14.54 -0.11 -0.12 0.0 

481.000 -0.36 -0.32 -0.04 -14.60 -14.54 -0.06 -0.10 0.0 

482.000 -0.52 -0.32 -0.20 -35.19 -14.54 -20.65 -20.85 0.0 

482.250 -0.86 -0.32 -0.54 -53.46 -14.54 -38.92 -39.46 -36.4 

482.500 -2.22 -0.32 -1.90 -53.64 -14.54 -39.09 -40.99 -36.4 

483.000 -9.70 -0.32 -9.37 -53.33 -14.54 -38.79 -48.16 -42.6 

483.500 -18.81 -0.32 -18.48 -54.29 -14.54 -39.74 -58.22 -48.4 

484.000 -27.19 -0.32 -26.87 -54.55 -14.54 -40.00 -66.87 -54.1 

485.000 -42.62 -0.32 -42.29 -55.72 -14.54 -41.18 -83.47 -65.7 

486.000 -62.35 -0.32 -62.03 -57.23 -14.54 -42.69 -104.71 -77.3 

487.000 -64.87 -0.32 -64.54 -59.45 -14.54 -44.91 -109.45 -88.8 

488.000 -62.41 -0.32 -62.09 -60.98 -14.54 -46.44 -108.53 -99.4 

489.000 -63.39 -0.32 -63.07 -62.74 -14.54 -48.20 -111.27 -99.4 
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MASK COMPLIANCE PLOT 
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SHOULDER ATTENUATION 
The Rohde-Schwarz EFA50/53 was used to verify shoulder compliance.  
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ATSC SYSTEM PERFORMANCE MEASUREMENTS 
CONSTELLATION DISPLAY 

EQ On      EQ Off 

 

8VSB PARAMETERS 
EQ On        EQ Off 
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RESPONSE AND GROUP DELAY MEASUREMENT 

 

PHASE JITTER 
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AMPLITUDE DISTRIBUTION 

  
 

COMPLIMENTARY CUMULATIVE DISTRIBUTION FUNCTION (CCDF) 
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APPENDIX 

TEST EQUIPMENT LIST 
 Make Model Serial 

Power Probe Rohde-Schwarz NRP-Z11 106471 
Spectrum Analyzer Rohde-Schwarz ZVL6-K1 100429 

Modulation Analyzer Rohde-Schwarz EFA50/53 100296053 
Rubidium Reference Stanford Research Systems FS725/2 65717 

Vector Network Analyzer Rohde-Schwarz ZVL6 100429 
Notch Filters Eagle TFN-230 N/A 

TEST CONFIGURATION BLOCK DIAGRAM 

 

    Transmitter  
  Exciter  A  

   Data Stream 

   Band Pass  
      Filter 

  Station 
    Load 

Antenna 

 RF  Power 
    Probe 

   Network 
   Analyzer 

Rohde-Schwarz  
 Spectrum/Modulation   
Analyzer 
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FCC AUTHORIZATION 
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DIRECTIONAL COUPLER MEASUREMENT 

 
The coupling value of the directional coupler used to calibrate the power meter was measured using the Rohde & 
Schwarz vector network analyzer.  The analyzer was operated in the 1601 point mode.  
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TRANSMISSION LINE LENGTH MEASUREMENT 

 
Marker 1 shows the location of the antenna input.  The measurement was made from the input of 
the power meter sample section to the antenna.  The distance shown in the plot uses a velocity 
factor of 1.  The manufacturer’s specifications state the velocity factor is 0.88, making the actual 
distance to the antenna 816.85 * 0.88 or 718.83 feet.  The network analyzer was operated in the 
1601 point mode.  
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MANUFACTURER’S TRANSMISSION LINE SPECIFICATION 
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MANUFACTURER’S ANTENNA SPECIFICATIONS 
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MEASUREMENT OF TEST CABLE AND NOTCH RESPONSE 
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STATEMENT OF AUTHENTICITY 
The preceding statements and data contained herein were prepared by me and/or under my direct 
supervision, and are true and accurate to the best of my knowledge and belief. 

Edward J. Murlatt

       June 14, 2013 
  Date 
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