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OF 
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REQUEST FOR PROGRAM TEST AUTHORITY AND 

APPLICATION FOR LICENSE 

FM STATION WRUR 

ROCHESTER, NY 

UNIVERSITY OF ROCHESTER BROADCAST CORPORATION 
 

Background 

 

 The University of Rochester Broadcast Corporation (URBC) is the licensee of Non-

Commercial (NCE) station WRUR-FM operating on Ch. 203 (88.5 MHz) at Rochester, NY.  

URBC filed for a Construction Permit to change the height, ERP, antenna and location of 

WRUR to provide better service to the Rochester area.  URBC was granted that Construction 

Permit (BPED-20100722BMK) and is now filing for a license to cover completion of 

construction and requesting Program Test Authority as all permit conditions have been 

satisfied.  

 
Station Parameters 

 
The station’s authorized parameters are listed below: 

 
  Coordinates:  43o 08’ 07” N. Latitude (NAD27) 
     77o 35’ 03” W. Longitude  

Frequency:   88.5 MHz (CH203) 
  Polarization:  Circular 
  ERP:   15.1 kW 
  HAAT:   115.3m 
  RC AMSL:  262.9m 
  RC AGL:  57.9m 
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The ERI “proof-of-performance” for the antenna is attached hereto which contains the 

measured azimuth patterns and manufacturer’s installation instructions for the 

ERI 1097-1CP-DA.  A statement from the WXXI Vice President of Technology & Operations, 

Kent Hatfield, that certifies the antenna was installed pursuant to the manufacturer’s 

instructions attached hereto.  A certification from a licensed surveyor that the antenna is 

oriented correctly is also included. 

 

Community Coverage 

 

 The predicted 60 dBu contour of WRUR (generated by using the measured composite 

azimuth pattern provided by the antenna manufacturer), completely encompasses the 

Community of License, Rochester, NY.  Figure 1, attached hereto, is a map depicting the 

predicted 60 dBu and 70 dBu contours of WRUR along with the area defined as the City of 

Rochester by the city’s Bureau of Planning and Zoning.  As can be seen on the map, both 

contours completely encompass the city which satisfies the provisions of Section 73.515 of the 

Commission’s rules. 

 

Environmental/RFR 

 

 This report addresses only the conditions specified in 47CFR1.1307 that deal with 

Radio Frequency Radiation (RFR).  Any other non-RFR conditions that might require the 

preparation of an EA are beyond the scope of this report; however, since the structure is 

existing and registered, such conditions should not be an issue requiring further consideration 

as there will be no increase in height or change in width of the tower structure. 

 

 The WRUR transmitter is located at a multi-user site known locally as Pinnacle Hill.  

The site is the transmitting location of numerous television and FM transmitters; therefore, the 

Commission placed a condition on the WRUR construction permit requiring that WRUR make 

radio frequency power density measurements to ensure that the addition of the WRUR 

transmitter (at the site) would not create areas that exceed the Commission’s guidelines for 
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human exposure to radio frequency radiation.    Per the Commission’s condition, URBC hired 

the firm Smith and Fisher to perform the required radiofrequency power density 

measurements throughout the transmitter site area while WRUR was conducting equipment 

tests.  Attached hereto, is a copy of the Smith and Fisher report on the results of the 

measurements which indicates that, even with the addition of WRUR transmitter at the multi-

user site, the Pinnacle Hill site will remain in compliance with the Commission’s maximum 

permissible exposure guidelines for the public; workers in controlled areas will be trained on 

RFR issues and encouraged to wear personal RFR monitors when on the structure.  The tower 

base in enclosed by a locked security fence and appropriate signage warning of potential RFR 

hazards is posted. 

 

URBC agrees to comply with the Commission’s requirements regarding power 

adjustments or cessation of operation in coordination with other users of the site as may be 

necessary to ensure a compliant environment for worker access.   

 

W221CL Antenna 

 

 FM translator station W221CL is co-located on the tower with the WRUR-FM antenna 

and, prior to the installation of the WRUR antenna, it was determined that the W221CL 

antenna would be too close to the WRUR antenna after installation; therefore, when 

installation of the WRUR antenna began, Radio Livingston, Limited, licensee of W221CL 

agreed to allow its antenna to be relocated more than 10 ft. below the new WRUR antenna1/.  

Considering that both antenna are now more than 10 ft. apart from each other (vertically) on 

the tower, both the manufacturer of the WRUR antenna and the manufacturer of the W221CL 

antenna agree that neither will impact the other.  Attached, hereto, is a document from the 

W221CL antenna manufacturer, PSI, which indicates that the WRUR ERI antenna will not 

impact the W221CL as the WRUR antenna is more than 10 ft. away.     

                                            
1/ W221CL is in the process of notifying the Commission of its decrease in antenna height. 
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Certification 

 
 I hereby certify that the foregoing report or statement was prepared by me but may 

include work performed by others under my supervision or direction.  The statements of fact 

contained therein are believed to be true and correct based on personal knowledge, 

information and belief unless otherwise stated; with respect to facts not known of my own 

personal knowledge, I believe them to be true and correct based on their origin from sources 

known to me to be generally reliable and accurate.  I have prepared this document with due 

care and in accordance with applicable standards of professional practice. 

 

   

    

    
John F. X. Browne, P.E. 
August 04, 2011 

                       

Benjamin L. Pidek, P.E. 



   Electronics Research, Inc.  7777 Gardner Rd. Chandler, IN  47610  Phone  (812) 925-6000  Fax (812) 925-4030   http://www.eriinc.com/ 
 

 
 

Directional Antenna System 
for 

WRUR, Rochester, New York 
 

July 28, 2010 

 
 
 
 Electronics Research Inc. is providing a custom fabricated antenna 
system that is specially designed to meet the FCC requirements and the 
general needs of radio station WRUR.  
 The antenna is the ERI model 1097-1CP-DA configuration.  The 
circular polarized system consists of one bay using one driven circular 
polarized radiating element.  The antenna was mounted on the tapered tower 
with bracketry to provide an antenna orientation of North 96.5 degrees East.  
The antenna was tested on a tapered tower, which is the structure the station 
plans to use to support the array.  All tests were performed on a frequency of 
88.5 megahertz, which is the center of the FM broadcast channel assigned to 
WRUR.  
 Pattern measurements were made on a sixty-acre antenna pattern 
range that is owned and operated by Electronics Research, Inc.  The tests 
were performed under the direction of Thomas B. Silliman, president of 
Electronics Research, Inc.  Mr. Silliman has the Bachelor of Electrical 
Engineering and the Master of Electrical Engineering degrees from Cornell 
University and is a registered professional engineer in the states of Indiana, 
Maryland and Minnesota.  
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                        DESCRIPTION OF THE TEST PROCEDURE  
 
 The test antenna consisted of a full-scale model of the complete 
circular polarized system.  The elements and brackets that were used in this 
test are electrically equivalent to those that will be supplied with the antenna.  
 The power distribution and phase relationship to the antenna elements 
was adjusted in order to achieve the directional radiation patterns for both 
horizontal and vertical polarization components.  
 The proof-of-performance was accomplished using a tapered tower 
with identical dimension and configuration including all braces, ladders, 
conduits, coaxial lines and other appurtenances that are included in the 
actual aperture at which the antenna 
will be installed.  The structure was 
erected vertically on a turntable 
mounted on a non-metallic building 
with the antenna centered vertically 
on the structure, making the center 
of radiation of the test 
approximately 30 feet above 
ground.  The turntable is equipped 
with a motor drive and a US Digital 
angle position indicator.  The 
resolution of this angle position 
indicator is one-hundredth of a degree.  
 The antenna under test was operated in the transmitting mode and fed 
from a HP8657D signal generator.  The frequency of the signal source was 
set at 88.5 MHz and was constantly monitored by a Rohde & Schwarz 
ESVD measuring receiver.  
 A broadband horizontal and vertical dipole system, located 
approximately 628 feet from the test antenna, was used to receive the 
emitted test signals.  The dipole system was mounted at the same height 
above terrain as the center of the antenna under test.  The signals received by 
the dipole system were fed to the test building by way of two buried Heliax 
cables to a Rohde & Schwarz measuring receiver.  This data was interfaced 
to a laser jet printer by means of a computer system.  Relative field strength 
was plotted as a function of azimuth. 
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 The measurements were performed by rotating the test antenna in a 
counter-clockwise direction and plotting the received signal on polar co-
ordinated graph paper in a clockwise direction.  Both horizontal and vertical 
components were recorded separately.    
 
                                               CONCLUSIONS  
 
 The circular polarized system consists of one bay using one driven 
circular polarized radiating element.  The power distribution and phase 
relationship will be fixed when antenna is manufactured.  Proper 
maintenance of the elements should be all that is required to maintain the 
pattern in adjustment.  
 The 1097-1CP-DA array is to be mounted on the tapered tower at a 
bearing of North 96.5 degrees East.  Blue prints provided with the antenna 
will show the proper antenna orientation alignment.  The antenna alignment 
procedure should be directed by a licensed surveyor as prescribed by the 
FCC.  
 Figure #1 represents the maximum value of either the horizontal or 
vertical component at any azimuth.  The measured horizontal plane relative 
field pattern, for both the horizontal and vertical polarization components, is 
shown on Figure #2 attached. The actual measured pattern does not exceed 
the authorized FCC composite pattern at any azimuth.  A calculated vertical 
plane relative field pattern is shown on Figure #3 attached.  The power in the 
maximum will reach 15.100 kilowatts (11.790 dBk).  
 The RMS of the vertically polarized horizontal plane component does 
not exceed the RMS of the horizontally polarized horizontal plane 
component.  
 The composite horizontal and vertical maximum relative field pattern 
obtained from the measured data as shown on Figure #1 has an RMS that is 
greater that 85% of the filed composite pattern. 
 The clear vertical length of the structure required to support the 
antenna is 20 feet. 
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 The directional antenna should not be mounted on the top of an 
antenna tower that includes a top-mounted platform larger than the cross-
sectional area of the tower in the horizontal plane.  No obstructions other 
than those that are specified by the blue prints supplied with the antenna are 
to be mounted within 60 ft. horizontally of the system.  The vertical distance 
to the nearest obstruction should be a minimum of 10 ft. from the directional 
antenna.  Metallic guy wires should be a minimum distance of forty feet 
horizontally from the antenna. 
 
 
 
ELECTRONICS RESEARCH, INC.  

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The Microsoft Word document on file electronically at Electronic Research, Inc. governs the specifications, scope, and 
configuration of the product described.  All other representations whether verbal, printed, or electronic are subordinate to the master 
copy of this document on file at ERI. 
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FIGURE NO: 1 
STATION: WRUR 
LOCATION: ROCHESTER, NY 
ANTENNA: 1097-1CP-DA 
STRUCTURE: TAPERED TOWER 

DATE: 7/7/2010 
FREQUENCY: 88.5 MHZ 
ORIENTATION: 96.5° TRUE 
MOUNTING: CUSTOM 
BAYS TESTED: ONE 

COMMENTS: COMPOSITE PATTERN: THIS PATTERN SHOWS THE MAXIMUM OF EITHER THE H OR V AZIMUTH VALUES.  THIS 

PATTERN IS GREATER THAN 85% OF THE FCC FILED COMPOSITE PATTERN BMPED-20070907AAV. 

Measured Composite: 

RMS: 0.663 
Maximum: 1.000 @ 151° True 
Minimum: 0.391 @ 5° True 

FCC COMPOSITE: 

RMS: 0.695 
MAXIMUM: 1.000 @ 150° TRUE 
MINIMUM: 0.401 @ 20° TRUE 
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Envelope Envelope 
Angle 

Field kW dBk 

 

Polarization Angle

 

Field kW dBk 

 

Polarization 

 0º 0.413 2.57 4.10 Horizontal  180º 0.842 10.70 10.29 Horizontal 
 5º 0.391 2.31 3.63 Vertical  185º 0.813 9.97 9.99 Horizontal 

 10º 0.396 2.37 3.74 Vertical  190º 0.795 9.53 9.79 Vertical 
 15º 0.402 2.44 3.88 Vertical  195º 0.806 9.82 9.92 Vertical 
 20º 0.397 2.38 3.77 Vertical  200º 0.785 9.30 9.68 Vertical 
 25º 0.394 2.34 3.70 Horizontal  205º 0.727 7.98 9.02 Vertical 
 30º 0.404 2.47 3.92 Horizontal  210º 0.658 6.55 8.16 Vertical 
 35º 0.433 2.83 4.51 Horizontal  215º 0.595 5.35 7.28 Vertical 
 40º 0.467 3.29 5.17 Vertical  220º 0.539 4.38 6.42 Horizontal 
 45º 0.485 3.55 5.50 Horizontal  225º 0.496 3.72 5.70 Horizontal 
 50º 0.503 3.81 5.81 Horizontal  230º 0.460 3.20 5.04 Horizontal 
 55º 0.545 4.48 6.52 Horizontal  235º 0.434 2.84 4.53 Horizontal 
 60º 0.614 5.70 7.56 Horizontal  240º 0.416 2.61 4.17 Horizontal 
 65º 0.682 7.02 8.47 Horizontal  245º 0.408 2.52 4.01 Horizontal 
 70º 0.724 7.91 8.98 Horizontal  250º 0.406 2.49 3.95 Horizontal 
 75º 0.733 8.11 9.09 Horizontal  255º 0.409 2.53 4.03 Horizontal 
 80º 0.755 8.61 9.35 Vertical  260º 0.426 2.74 4.38 Horizontal 
 85º 0.780 9.18 9.63 Vertical  265º 0.452 3.08 4.89 Horizontal 
 90º 0.779 9.17 9.62 Vertical  270º 0.470 3.34 5.24 Horizontal 
 95º 0.768 8.90 9.49 Vertical  275º 0.485 3.55 5.50 Vertical 

 100º 0.750 8.50 9.30 Vertical  280º 0.485 3.55 5.51 Vertical 
 105º 0.754 8.60 9.34 Horizontal  285º 0.475 3.40 5.32 Horizontal 
 110º 0.806 9.80 9.91 Horizontal  290º 0.480 3.49 5.42 Vertical 
 115º 0.840 10.66 10.28 Horizontal  295º 0.518 4.05 6.07 Vertical 
 120º 0.858 11.11 10.46 Horizontal  300º 0.564 4.80 6.82 Vertical 
 125º 0.880 11.68 10.68 Horizontal  305º 0.589 5.24 7.19 Vertical 
 130º 0.906 12.41 10.94 Horizontal  310º 0.596 5.37 7.30 Vertical 
 135º 0.939 13.31 11.24 Horizontal  315º 0.590 5.25 7.20 Vertical 
 140º 0.967 14.12 11.50 Horizontal  320º 0.591 5.28 7.22 Vertical 
 145º 0.987 14.71 11.68 Horizontal  325º 0.610 5.62 7.50 Horizontal 
 150º 0.999 15.08 11.78 Vertical  330º 0.622 5.85 7.67 Horizontal 
 155º 0.993 14.88 11.73 Horizontal  335º 0.625 5.91 7.71 Horizontal 
 160º 0.970 14.22 11.53 Horizontal  340º 0.611 5.64 7.51 Horizontal 
 165º 0.942 13.39 11.27 Horizontal  345º 0.579 5.05 7.04 Horizontal 
 170º 0.903 12.31 10.90 Horizontal  350º 0.528 4.21 6.24 Horizontal 
 175º 0.867 11.34 10.55 Horizontal  355º 0.459 3.18 5.02 Horizontal 

 

 

Station: WRUR 
Location: Rochester, NY 
Frequency: 88.5 MHz 

Antenna: 1097-1CP-DA 
Orientation: 96.5° True 
Tower: Tapered Tower 

Figure: 1 
Date: 7/7/2010 
Reference: wrur1m.fig 

Polarization: 
Maximum Field: 
Minimum Field: 
RMS: 
Maximum ERP: 
Maximum Power Gain: 

Envelope 
1.000 @ 151° True 
0.391 @ 5° True 
0.663 
15.100 kW 
1.067 (0.282 dB) 

Total Input Power: 14.152 kW 
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FIGURE NO:  
STATION:  
LOCATION:  
ANTENNA:  
STRUCTURE:  

DATE:  
FREQUENCY:  
ORIENTATION:       ° TRUE 
MOUNTING:  

Horizontal 

RMS:  
Maximum:  
Minimum:  

VERTICAL 

RMS:  
MAXIMUM:  
MINIMUM:  

1.00 

0.80 

0.60 

0.40 

0.20 

FIGURE NO: 2 
STATION: WRUR 
LOCATION: ROCHESTER, NY 
ANTENNA: 1097-1CP-DA 
STRUCTURE: TAPERED TOWER 

DATE: 7/7/2010 
FREQUENCY: 88.5 MHZ 
ORIENTATION: 96.5° TRUE 
MOUNTING: CUSTOM 
BAYS TESTED: ONE 

COMMENTS: MEASURED PATTERNS OF THE HORIZONTAL AND VERTICAL COMPONENTS. 

Horizontal 

RMS: 0.647 
Maximum: 1.000 @ 151° True 
Minimum: 0.387 @ 7° True 

VERTICAL 

RMS: 0.634 
MAXIMUM: 1.000 @ 151° TRUE 
MINIMUM: 0.354 @ 258° TRUE 
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Horizontal Vertical Horizontal Vertical 
Angle 

Field kW dBk Field kW dBk 
Angle

 

Field kW dBk Field kW dBk 
 0º 0.413 2.57 4.10 0.403 2.45 3.90  180º 0.842 10.70 10.29 0.719 7.81 8.92 
 5º 0.390 2.29 3.61 0.391 2.31 3.63  185º 0.813 9.97 9.99 0.759 8.69 9.39 

 10º 0.389 2.28 3.58 0.396 2.37 3.74  190º 0.770 8.94 9.51 0.795 9.53 9.79 
 15º 0.393 2.33 3.68 0.402 2.44 3.88  195º 0.726 7.95 9.00 0.806 9.82 9.92 
 20º 0.391 2.31 3.64 0.397 2.38 3.77  200º 0.690 7.19 8.57 0.785 9.30 9.68 
 25º 0.394 2.34 3.70 0.383 2.21 3.44  205º 0.658 6.54 8.16 0.727 7.98 9.02 
 30º 0.404 2.47 3.92 0.391 2.31 3.63  210º 0.623 5.85 7.67 0.658 6.55 8.16 
 35º 0.433 2.83 4.51 0.432 2.82 4.51  215º 0.583 5.13 7.10 0.595 5.35 7.28 
 40º 0.466 3.28 5.16 0.467 3.29 5.17  220º 0.539 4.38 6.42 0.536 4.34 6.38 
 45º 0.485 3.55 5.50 0.473 3.37 5.28  225º 0.496 3.72 5.70 0.477 3.43 5.35 
 50º 0.503 3.81 5.81 0.470 3.33 5.23  230º 0.460 3.20 5.04 0.422 2.69 4.29 
 55º 0.545 4.48 6.52 0.469 3.33 5.22  235º 0.434 2.84 4.53 0.393 2.33 3.68 
 60º 0.614 5.70 7.56 0.489 3.61 5.57  240º 0.416 2.61 4.17 0.390 2.30 3.62 
 65º 0.682 7.02 8.47 0.538 4.38 6.41  245º 0.408 2.52 4.01 0.395 2.35 3.72 
 70º 0.724 7.91 8.98 0.618 5.76 7.61  250º 0.406 2.49 3.95 0.384 2.22 3.47 
 75º 0.733 8.11 9.09 0.700 7.40 8.69  255º 0.409 2.53 4.03 0.360 1.95 2.91 
 80º 0.706 7.52 8.76 0.755 8.61 9.35  260º 0.426 2.74 4.38 0.358 1.93 2.86 
 85º 0.666 6.71 8.26 0.780 9.18 9.63  265º 0.452 3.08 4.89 0.393 2.33 3.68 
 90º 0.653 6.45 8.09 0.779 9.17 9.62  270º 0.470 3.34 5.24 0.450 3.06 4.86 
 95º 0.668 6.73 8.28 0.768 8.90 9.49  275º 0.476 3.43 5.35 0.485 3.55 5.50 

 100º 0.702 7.44 8.72 0.750 8.50 9.30  280º 0.476 3.42 5.35 0.485 3.55 5.51 
 105º 0.754 8.60 9.34 0.739 8.24 9.16  285º 0.475 3.40 5.32 0.471 3.35 5.24 
 110º 0.806 9.80 9.91 0.736 8.18 9.13  290º 0.474 3.39 5.30 0.480 3.49 5.42 
 115º 0.840 10.66 10.28 0.747 8.43 9.26  295º 0.477 3.44 5.37 0.518 4.05 6.07 
 120º 0.858 11.11 10.46 0.772 9.00 9.54  300º 0.488 3.60 5.56 0.564 4.80 6.82 
 125º 0.880 11.68 10.68 0.811 9.93 9.97  305º 0.506 3.87 5.88 0.589 5.24 7.19 
 130º 0.906 12.41 10.94 0.863 11.25 10.51  310º 0.532 4.28 6.31 0.596 5.37 7.30 
 135º 0.939 13.31 11.24 0.916 12.68 11.03  315º 0.563 4.79 6.80 0.590 5.25 7.20 
 140º 0.967 14.12 11.50 0.958 13.85 11.42  320º 0.590 5.26 7.21 0.591 5.28 7.22 
 145º 0.987 14.71 11.68 0.986 14.67 11.66  325º 0.610 5.62 7.50 0.599 5.41 7.33 
 150º 0.999 15.06 11.78 0.999 15.08 11.78  330º 0.622 5.85 7.67 0.608 5.58 7.47 
 155º 0.993 14.88 11.73 0.988 14.74 11.69  335º 0.625 5.91 7.71 0.614 5.69 7.55 
 160º 0.970 14.22 11.53 0.935 13.20 11.21  340º 0.611 5.64 7.51 0.609 5.61 7.49 
 165º 0.942 13.39 11.27 0.842 10.69 10.29  345º 0.579 5.05 7.04 0.578 5.04 7.03 
 170º 0.903 12.31 10.90 0.757 8.64 9.37  350º 0.528 4.21 6.24 0.516 4.02 6.04 
 175º 0.867 11.34 10.55 0.713 7.67 8.85  355º 0.459 3.18 5.02 0.447 3.02 4.80 

 

 
 

Station: WRUR 
Location: Rochester, NY 
Frequency: 88.5 MHz 

Antenna: 1097-1CP-DA 
Orientation: 96.5° True 
Tower: Tapered Tower 

Figure: 1 
Date: 7/7/2010 
Reference: wrur1m.fig 

Polarization: 
Maximum Field: 
Minimum Field: 
RMS: 
Maximum ERP: 
Maximum Power Gain: 

Horizontal 
1.000 @ 151° True 
0.387 @ 7° True 
0.647 
15.100 kW 
1.067 (0.282 dB) 

Vertical 
1.000 @ 151° True 
0.354 @ 258° True 
0.634 
15.100 kW 
1.067 (0.282 dB) 

Total Input Power: 14.152 kW 
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ANTENNA SPECIFICATIONS 
 

Antenna Type:  1097-1CP-DA 
Frequency:   88.5 MHz 
Number of Bays:  One 

 
MECHANICAL SPECIFICATIONS 

 
Mounting:    Custom 
System length:    10 ft 
Aperture length required:  20 ft  
The approximate weight:  3,900 lbs 
The approximate weight w/ ½” ice: 6,750 lbs 
The approximate windload:  135 ft2 CaAa  
The approximate windload w/ ½” ice: 286 ft2 CaAa 
Orientation:    96.5 true 
Input flange to the antenna 3 1/8” female. 

 
ELECTRICAL SPECIFICATIONS 

(For directional use) 
 

Maximum horizontal ERP:  15.100 kW (11.790 dBk) 
Horizontal maximum power gain: 1.067 (0.282 dB) 
Maximum vertical ERP:  15.100 kW (11.790 dBk) 
Vertical maximum power gain: 1.067 (0.282 dB) 
Total input power:   14.152 kW (11.508 dBk) 
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Predicted 60 dBu and 70dBu Contour of WRUR-FM Based on Measured Composite Azimuth Pattern

Green Outline - City Boundary for Rochester, NY Figure 1

08/04/2011
Note: predicted contours are generated based on a HAAT value that was calculated using only 8 radials. John F.X. Browne & Associates


























