


















Asher Broadcast Consulting, LLC
justinasher@consultant.com 

1(202)875-2986

Call letters: WXTY(FM).C 

City of License: Lafayette, FL 

Channel: CH260A (99.9 MHz) 

File No: LMS-0000153427 

Facility ID: 9311 

Applicant: Adams Radio of Tallahassee, LLC 

Explanation of FM License to Cover Filing and  
Compliance with Special Operating Conditions or Restrictions 

1.  The applicant certifies coordination with other users of the site to reduce power or cease 
operation as necessary to protect persons having access to the site, tower or antenna from 
radiofrequency electromagnetic fields in excess of FCC guidelines. 

2.  The applicant acknowledges this is a Section 215 (short-spaced) contour protection grant as 
requested by the applicant. 

3.  The applicant certifies it has submitted the results of a complete proof-of-performance 
establishing the horizontal plane radiation patterns for both the horizontally and vertically 
polarized radiation components.   This proof-of-performance has been accomplished using either 
the complete full size antenna, or individual bays therefrom, mounted on a supporting structure 
of identical dimensions and configuration as the proposed structure, including all braces, ladders, 
conduits, coaxial lines, and other appurtenances; or using a carefully manufactured scale model 
of the entire antenna, or individual bays therefrom, mounted on an equally scaled model of the 
proposed supporting structure, including all appurtenances.  The applicant has submitted 
engineering exhibits herein including a description of the antenna testing facilities and 
equipment employed, including appropriate photographs or sketches and a description of the 
testing procedures, including scale factor, measurements frequency, and equipment calibration.  
(See Attached Antenna Proof of Performance)

4.  The applicant certifies it has submitted a certification executed by a licensed surveyor showing 
that the FM directional antenna system has been oriented at the azimuth(s) specified in the 
directional antenna proof of performance.   This certification includes a description of the method 
used by the surveyor to determine the azimuth(s) of the installed directional antenna system and 
the accuracy of that determination.   (See Attached Surveyor’s Certification) 

5.   The applicant certifies it has submitted an affidavit that the installation of the directional 
antenna system was overseen by a qualified engineer.   This declaration includes a certification 
by the engineer that the antenna was installed pursuant to the manufacturer's instructions and 
lists the qualifications of the certifying engineer.  (See Attached Engineer’s Affidavit) 
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Asher Broadcast Consulting, LLC
justinasher@consultant.com 

1(202)875-2986

6.  The applicant certifies it has submitted an exhibit demonstrating that the measured directional 
antenna pattern complies with the appropriate community coverage provisions of 47 C.F.R. 
Sections 73.315 or 73.515 (See 47 C.F.R. Section 73.316(c)(2)(ix)(B)).   
(See Attached Community Coverage Showing) 

7.  The applicant certifies the relative field strength of neither the measured horizontally nor 
vertically polarized radiation component exceeds at any azimuth the value indicated on the 
composite radiation pattern authorized by this construction permit.  In this instance, a relative 
field strength of 1.0 on the composite radiation pattern herein authorized corresponds to the 
following effective radiated power: 1.9 kilowatts.  The principal minima and their associated field 
strength limits as follows: 60 degrees True: 0.13 kilowatts.  
(See Attached Antenna Proof of Performance) 

8.  The applicant certifies that before Program Tests commence, sufficient measurements have 
been made establishing that the operation authorized in this Construction Permit is in 
compliance with the spurious emissions requirements of 47 C.F.R. Section(s) 73.317(b) through 
73.317(d).    All measurements have been made with all stations simultaneously utilizing the 
shared antenna.   These measurements have been submitted to the Commission along with the 
FCC Schedule 302-FM application for license.  (see attached Spurious Emissions Study) 

9.  The applicant certifies that upon commencement of program tests in accordance with Section 
73.1620, the licensee has ceased use of the auxiliary facility authorized by BXLH-20120126ACK 
due to a violation of Section 73.1675(a)(1).  At this time, the licensee is not seeking modification 
of the auxiliary facility in accordance with Section 73.1675(c)(1) to bring it into compliance with 
Section 73.1675(a)(1); therefore, no documentation of compliance with this condition need be 
submitted with this Application for License.  The applicant notes that at a future point, it may still 
seek modification of the auxiliary facility.  Should that occur, the applicant will file the necessary 
Section 73.1675(a)(1) documentation at that future time. 
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Measured Antenna Report for
Directional Antenna System

WQTL and WXTY, Tallahassee, Florida

09/25/21

INTRODUCTION

Electronics  Research,  Inc.  is submitting this  report for  a  diplexed  custom
fabricated FM antenna system.  The array is designed to meet the FCC requirements and
provide years of trouble free performance for WQTL and WXTY.  

ANTENNA DESCRIPTION

 The ERI  model  1192-2CP-DA antenna consists  of  two  114.175” spaced bays.
Each bay uses two driven circular polarized radiating elements attached to two passive 
panels and the custom hardware needed for pattern shaping. All tests were performed on 

frequencies of  106.1 and 99.9 megahertz,  which  are the center  of  the FM broadcast
channel assigned to WQTL and WXTY

 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 
thedirection 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. 

http://www.eriinc.com/
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Directional Antenna System for

WQTL and WXTY, Tallahassee, Florida
(Continued)

                        DESCRIPTION OF THE TEST PROCEDURE 

The test antenna consisted of one bay level of 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 full scale model of the Rohn
90 tower on 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  azimuth  indicating
mechanism, resolution of this azimuth measuring device is one-tenth of a degree. 

The antenna under test  was operated in the transmitting mode and fed from a
Wavetek  Model  3000  signal  generator.   The
frequency of the signal source was set at 99.5 and 101.1
MHz respectively and was constantly monitored by  an
Anritsu Model ML521B measuring receiver. 

A broad-band 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  an  Anritsu  Model
ML521B measuring receiver.  

This data was interfaced to a Hewlett-Packard Laser Jet 4P printer by means of a
Pentium computer  system.  Relative field strength for  each station was plotted as a
function of azimuth.

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 for each station were
recorded separately.   



Measured Antenna Report for
Directional Antenna System for

WQTL and WXTY, Tallahassee, Florida
(Continued)

CONCLUSIONS 

Each bay  uses two driven circular polarized radiating elements attacked to two
passive  panels  and  the  custom  hardware  needed  for  pattern  shaping.  The  power
distribution  and  phase  relationship  was  fixed  when  the  antenna  was  manufactured.
Proper maintenance of the elements should be all that is required to maintain the pattern
in adjustment. 

The 1192-2CP-DA array is to be mounted on the 60.5” face, Rohn 90 tower at a
bearing of North 204 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 for each station represents the maximum value of either the horizontal
or  vertical  component at  any azimuth.   The measured horizontal  plane relative field
patterns,  for  both the horizontal  and vertical  polarization components,  are shown on
Figure #2 attached for each station.  The actual measured patterns do not exceed the
authorized FCC composite patterns filed for each of the stations at any azimuth.  A
calculated vertical plane relative field pattern for WQTL is shown on Figure #3 attached.
A calculated vertical plane relative field pattern for WXTY is shown on Figure #3A
attached.  The power in the maximum will reach 6 kilowatts (7.78 dBk) for each station. 
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The RMS of the vertically polarized horizontal plane component does not exceed
the  RMS of  the horizontally  polarized  horizontal  plane  component  for  either  of  the
patterns developed for WQTL or WXTY. 

The composite horizontal and vertical  maximum relative field pattern obtained
from the measured data as shown on Figure #1 for both WQTL & WXTY has an RMS
that is greater that 85% of the filed composite patterns.

The clear vertical length of the structure required to support the antenna is 20 feet.
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 75 ft. horizontally of the system.
The vertical distance to the nearest obstruction should be a minimum of 10 ft. from the
directional antenna.

Dan Dowdle 
ERI Range Director

     

ELECTRONICS RESEARCH, INC. 
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Horizontal Plane Relative Field Pattern
Electronics Research, Inc.  7777 Gardner Rd.  Chandler, IN  47610  Phone(812) 925-6000  Fax(812) 925-4030  Web: www.eriinc.com 

City: Tallahassee, FL
Call Sign: WQTL

Figure No: 2A
Date: 9/17/2021

  210°  150°

  200°  160°

  190°  170°  180°

 Antenna Orientation: 204° True

Frequency: 106.1 MHz Antenna Mounting: Custom

Antenna Type: 1192-2CP-DA Tower Type: Rohn 90

 HORIZONTAL VERTICAL COMPOSITE FCC ENVELOPE

 RMS: .651 RMS: .646 RMS: .667 RMS: .763
 Maximum: 1 @ 194° Maximum: 1 @ 201° Maximum: 1 @ 194° Maximum: 1 @ 130° 

 Minimum: .044 @ 40° Minimum: .043 @ 45° Minimum: .046 @ 41° Minimum: .273 @ 50° 
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Figure# 2A
Station: WQTL
Location: Tallahassee, FL
Frequency: 106.1 MHz

Date: 9/17/2021
Antenna: 1192-2CP-DA

Antenna Orientation: 204° True
Number of Bays: 2

Horizontal Polarization:
Maximum: 2.233 (3.489 dB)
Horizontal Plane: 2.233 (3.489 dB)
Maximum ERP: 6.000 kW

Vertical Polarization:
Maximum: 2.233 (3.489 dB)
Horizontal Plane: 2.233 (3.489 dB)
Maximum ERP: 6.000 kW

Total Input Power: 2.687 kW
Reference: WQTL2A.FIG
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Figure# 1
Station: WQTL
Location: Tallahassee, FL
Frequency: 106.1 MHz

Date: 9/17/2021
Antenna: 1192-2CP-DA

Antenna Orientation: 204° True
Number of Bays: 2

Horizontal Polarization:
Maximum: 2.233 (3.489 dB)
Horizontal Plane: 2.233 (3.489 dB)
Maximum ERP: 6.000 kW

Vertical Polarization:
Maximum: 2.233 (3.489 dB)
Horizontal Plane: 2.233 (3.489 dB)
Maximum ERP: 6.000 kW

Total Input Power: 2.687 kW
Reference: WQTL2A.FIG
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Location: Tallahassee, FL
Call Sign: WQTL
Figure No: 3 Date: 9/17/2021

Frequency: 106.1 MHz
Antenna: 2 bay 1192-2CP-DA

H/V Power Ratio: 1
 1.03 Wave-length Spacing 

0° Beam Tilt
0% First Null Fill

Horizontal Polarization:
Maximum: 2.233 (3.489 dB)
Horizontal Plane: 2.233 (3.489 dB)
Maximum ERP: 6.000 kW

Vertical Polarization:
Maximum: 2.233 (3.489 dB)
Horizontal Plane: 2.233 (3.489 dB)
Maximum ERP: 6.000 kW
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City: LaFayette, FL
Call Sign: WXTY

Figure No: 2A
Date: 9/17/2021

Frequency: 99.9 MHz

Antenna Type: 1192-2CP-DA

Antenna Orientation: 204° True

Antenna Mounting: Custom

Tower Type: Rohn 90

COMPOSITE

RMS: .687
Maximum: 1 @ 198°
Minimum: .091 @ 51°

HORIZONTAL

RMS: .656
Maximum: 1 @ 201°
Minimum: .088 @ 52°

FCC ENVELOPE

RMS: .763
Maximum: 1 @ 130°
Minimum: .273 @ 50°

VERTICAL

RMS: .656
Maximum: 1 @ 198°
Minimum: .025 @ 24°
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Figure# 2A
Station: WXTY
Location: LaFayette, FL
Frequency: 99.9 MHz

Date: 9/17/2021
Antenna: 1192-2CP-DA

Antenna Orientation: 204° True
Number of Bays: 2

Horizontal Polarization:
Maximum: 2.212 (3.448 dB)
Horizontal Plane: 2.212 (3.448 dB)
Maximum ERP: 6.000 kW

Vertical Polarization:
Maximum: 2.212 (3.448 dB)
Horizontal Plane: 2.212 (3.448 dB)
Maximum ERP: 6.000 kW

Total Input Power: 2.712 kW
Reference: WXTY2A.FIG
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Figure# 1
Station: WXTY
Location: LaFayette, FL
Frequency: 99.9 MHz

Date: 9/17/2021
Antenna: 1192-2CP-DA

Antenna Orientation: 204° True
Number of Bays: 2

Horizontal Polarization:
Maximum: 2.212 (3.448 dB)
Horizontal Plane: 2.212 (3.448 dB)
Maximum ERP: 6.000 kW

Vertical Polarization:
Maximum: 2.212 (3.448 dB)
Horizontal Plane: 2.212 (3.448 dB)
Maximum ERP: 6.000 kW

Total Input Power: 2.712 kW
Reference: WXTY2A.FIG
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Location: LaFayette, FL
Call Sign: WXTY
Figure No: 3 Date: 9/17/2021

Frequency: 99.9 MHz
Antenna: 2 bay 1192-2CP-DA

H/V Power Ratio: 1
 .97 Wave-length Spacing 

0° Beam Tilt
0% First Null Fill

Horizontal Polarization:
Maximum: 2.212 (3.448 dB)
Horizontal Plane: 2.212 (3.448 dB)
Maximum ERP: 6.000 kW

Vertical Polarization:
Maximum: 2.212 (3.448 dB)
Horizontal Plane: 2.212 (3.448 dB)
Maximum ERP: 6.000 kW



Measured Antenna Report for
Directional Antenna System for

WQTL and WXTY, Tallahassee, Florida
(Continued)

ANTENNA SPECIFICATIONS

Antenna Type:1192-2CP-DA
Frequency: 99.9/106.1 MHz
Number of Bays: 2

MECHANICAL SPECIFICATIONS

Mounting: Custom
System length: 17 ft 6 in
Aperture length required: 20 ft
Orientation: 204 true
Input flange to the antenna 3 1/8 inch female

ELECTRICAL SPECIFICATIONS
WQTL

(For directional use)
Maximum Horizontal ERP: 6 kW (7.78 dBk)
Horizontal Maximum Power Gain: 2.233 (3.489 dB)
Maximum Vertical ERP: 6 kW (7.78 dBk)
Vertical Maximum Power Gain: 2.233 (3.489 dB)
Total Input Power: 2.687 kW (4.293 dBk)

ELECTRICAL SPECIFICATIONS
WXTY

(For directional use)
Maximum Horizontal ERP:             6 kW (7.78 dBk)
Horizontal Maximum Power Gain:   2.212 (3.448 dB)
Maximum Vertical ERP: 6 kW (7.78 dBk)
Vertical Maximum Power Gain: 2.212 (3.448 dB)
Total Input Power: 2.712 kW (4.33 dBk)
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AS NOTED

IA39083-1
FILE NAME: IA39083-1.idw

DD 11/4/2021

O-RING  1.850" ID X .210" THICKOR2328S442
1-5/8" STD INNER CONN  50 OHMACX150-20941
ROUND MEMBER ADAPTOR 3" - 4" OD31670-3340
ROUND MEMBER ADAPTOR 2" - 3" OD31670-2339
HANGER KIT  7/8" HELIAX EW85 EW90 STNDRD42396A-5338
ANGLE ADAPTER  1/2" TO 4"31768A337
HELIAX HARDWARE KIT - 3/8-16 X 1" (KIT OF 10)HWK0001336
1/2 - 13 SS HEX NUT, WAX COATEDNU08132435
1/2 in, SS LOCK WASHERWL08SS2434
1/2 in, SS FLAT WASHERWF08SS2433
1/2-13 UNC x 3.75 in, SST HEX BOLTSC0813H0375832
1/2-13 UNC x 2.25 in, SST HEX BOLTSC0813H02251631
3/8 - 16 SS HEX NUT, WAX COATEDNU0616830
3/8 in, SS LOCK WASHERWL06SS829
3/8 in, SS FLAT WASHERWF06SS828
3/8-16 UNC x 1.25 in, SST HEX BOLTSC0616H0125827
5/16 in, SS LOCK WASHERWL05SS1626
5/16-18 UNC x 1 in, SST HEX BOLTSC0518H01001625
#48 HOSE CLAMP, SS (FITS 2-1/2" TO 3-1/2")HC00481624
#44 HOSE CLAMP, SS (FITS 2-1/4" TO 3-1/4")HC00449623
#36 HOSE CLAMP, SS (FITS 1-3/4" TO 2-3/4")HC00364222
#28 HOSE CLAMP, SS (FITS 1-1/4" TO 2-1/4")HC00283021
5/8-11 x 4-7/8" C-C GALV. U-BOLT W/NUT LW&FWUB1011-0487GA21620
5/8-11 X 3-7/8" C-C GALV. U-BOLT W/NUT LW&FWUB1011-0387GA23819
1-5/8" HARDWARE KITRLA100-211818
MAIN REFLECTING PANEL39083-RP2417
MAIN REFLECTING PANEL39083-RP1616
FRAME WELDMENT39083-FW1415
POWER DIVIDER BRACKET39083-BT7314
1190 HYBRID SUPPORT ANGLE39083-BT6813
CUSTOM 1190 HYBRID SUPPORT BRACKET39083-BT5812
SECONDARY ANTI-ROTATION BRACKET39083-BT4811
MAIN ANTI-ROTATION BRACKET39083-BT3410
H-FRAME BRACKET39083-BT249
BRACKET WELDMENT39083-BT148
90° HYBRID ASSEMBLY WITH CAP & PLUGHY023847
2 STAGE POWER DIVIDER ASSEMBLYPD124116
1-5/8" ELBOW 90° SQUARE TO ROUND FLANGEACX150-10SE-545
1-5/8" 6ft MATCHING SECTION RFF/RFFCL103114
1-5/8" EIA 50 OHM CONNECTOR TO 7/8" CABLEH5MPB-110E83
7/8" 50 OHM HELIAX CABLE, (4) 16 ft LONG SECTIONSH5-5064 ft2
1190 ELEMENT AE119041

BILL OF MATERIAL
DESCRIPTIONPART NUMBERQTYITEM

D:\Workspace\Designs\39083\1\IA39083-1.idwNHM10/14/2021
 

GALVANIZED HARDWARE NOTES:
 
1. IT IS ERI'S INTENTION THAT A NUT LOCKING DEVICE BE PROVIDED ON ALL BOLTED CONNECTIONS,
    UNLESS OTHERWISE SPECIFIED.
 
2. FLAT WASHERS ARE NOT REQUIRED ON CONNECTIONS WITH STANDARD HOLES, BUT MAY BE
    PROVIDED AND INSTALLED TO ACCOUNT FOR BOLT ASSEMBLY TOLERANCES TO PREVENT NUT
    JAMMING IN CASE THE BOLT SHANK PROTRUDES OUTSIDE OF THE CONNECTED PLIES. ASTM F436
    FLAT WASHERS ARE REQUIRED FOR ALL CONNECTIONS WITH OVERSIZED OR SHORT-SLOTTED HOLES.
    STRUCTURAL STEEL GRADE PLATE WASHERS OR A CONTINUOUS BAR NOT LESS THAN 5/16" THICK
    SHALL BE USED FOR ALL CONNECTIONS WITH LONG-SLOTTED HOLES.
 
3. UNLESS OTHERWISE NOTED, ALL BOLTED CONNECTIONS SHALL INITIALLY BE BROUGHT TO A SNUG-
    TIGHT CONDITION WHERE JOINT TIGHTNESS IS ATTAINED WITH A FEW IMPACTS OF AN IMPACT
    WRENCH OR THE FULL EFFORT OF AN IRONWORKER USING AN ORDINARY SPUD WRENCH TO BRING
    THE PLIES INTO FIRM CONTACT. A SYSTEMATIC APPROACH SHALL BE USED TO BRING THE JOINT
    INTO A SNUG-TIGHT CONDITION STARTING WITH THE MOST RIGID PART OF THE JOINT AND
    PROCEEDING TOWARD THE FREE EDGES.
 
4. FOR FINAL TIGHTENING, ERI RECOMMENDS AN ADDITIONAL 1/3 TURN BE APPLIED TO ALL BOLTS UP
    TO Ø3/4" OR TORQUED AN ADDITIONAL 150 FT-LBS FOR BOLTS OVER Ø3/4", UNLESS OTHERWISE
    NOTED. FINAL TIGHTENING OF ALL BOLTS SHOULD BE COMPLETED AFTER FINAL CONSTRUCTION OF
    THE STRUCTURE/ASSEMBLY. PLEASE NOTE, SPECIAL ATTENTION SHALL BE GIVEN TO TIGHTENING
    OF 1/2"-DIAMETER A325 BOLTS, U-BOLTS, AND THREADED RODS AS TO PREVENT STRIPPING THE
    THREADS FROM OVER-TIGHTENING.

NOTES:
 
1.   ALL RED BANDS DESIGNATE SIDE TO BE MOUNTED DOWNWARD.
 
2.   TRIM ALL HOSE CLAMP BANDS TO ~1/2" MAX. AFTER FULLY TIGHTENING.
      (SEE HOSE CLAMP DETAIL, SHEET 4)
 
3.   ALL FEED HARNESS CONNECTIONS ARE LABELED TO ENSURE PROPER INSTALLATION.
 
4.   ALL FEED HARNESS CONNECTIONS REQUIRE AN O-RING AND GREASE.
 
5.   OVERALL SYSTEM LENGTH APPROXIMATELY 17.5'.
 
6.   EVENLY SPACE HOSE CLAMPS BETWEEN PANELS AND/OR FRAMES (VERTICALLY AND HORIZONTALLY).
 
7.   ALL POWER DIVIDER ELBOWS MAY BE SWIVELED TO BETTER COORDINATE AND MOUNT CABLES.
 
8.   ASSEMBLE ANTENNA SYSTEM BY MATING CORRESPONDING NUMBERS.

STAINLESS STEEL HARDWARE NOTES:
 
1. TORQUE 5/16" = 18 LBS-FT
 
2. TORQUE 3/8" = 28 LBS-FT
 
3. TORQUE 1/2"= 50-55 LBS-FT

 

 

 

 

BILL OF MATERIALS & NOTES

REVISION HISTORY
REV DESCRIPTION DATE APPROVED

A
ITEM #33 WAS WF08GA, ITEM #34 WAS 
WL08GA, ITEM #35 WAS NU0813GA.

11/15/2021 K. SCHARP

B UPDATED TITLE BLOCK 1/14/2022 K. SCHARP

C
REMOVED APPROVED ORIENTATIONS OF 
114°, 159°, 249° & 294°

2/24/2022 K. SCHARP
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AS NOTED

IA39083-1
FILE NAME: IA39083-1.idw
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REPORT OF FINDINGS 

TALLAHASSEE, FLORIDA  
BROADCAST FACILITY 

 

Introduction:  This report of findings is based on data collected at the FM broadcast facility located in 
Tallahassee, FL. The report includes measurements offered as proof that the combined operations of WXTY 
(99.9 MHz.) and WQTL (106.1 MHz.), transmitters are in compliance with the FCC Rules and Regulations as 
required by the Code of Federal Regulations (CFR) Title 47 section 73.317 paragraph (b) through (d). WWOF 
(103.1 MHz), WHTF (104.9 MHz.) operates into a separate antenna that is co-located on the tower. Their effects 
on the stations operating from the system are considered in this report. In brief, the collection of measurements 
presented in this report shows that all possible third order inter-modulation (IM) products generated by this 
multiplexed and single station systems are less than the maximum allowable level as required by section 73.317 
(b) through (d). Jeff Taylor of Electronics Research, Inc. located in Chandler, Indiana performed the 
measurements summarized herein on February 25, 2022.                           
          

 The following exhibits are provided: 
Exhibit A: 

A-1 Drawing Depicting Antenna. 
   A-2 1192-2CP-DA Antenna Specification Sheet. 
   A-3 Drawing Depicting Diplexed Scheme. 

A-4 Diplexer Specification Sheet. 
A-5 Theoretical Vertical Plane Relative Field Antenna Plots 

Exhibit B:  
B-1 Equipment Employed In Intermodulation Product Measurement. 
B-2 Broadcasting Scheme of the Multiplexed Systems. 

Table 1. Carrier Reference Levels. 
Table 2. Calculated Third Order Products. 
Table 3. Intermodulation Analysis Measurements. 

 

 
Exhibits Accompanying Report:  Exhibit A provides comprehensive information on both antenna and 

filters used by these radio stations. Exhibit B illustrates the broadcasting scheme of each station, the layout of 
the equipment used to isolate and measure potential intermodulation products and forward carrier reference 
levels. Found within Table 1 are the narrow band carrier frequency measurements that provide relative output 
signal levels for the IM analysis. Table 2 lists the calculated third order products that can be generated from FM 
transmitters broadcasting from the multiplexed system. The IM Analysis Measurements, in Table 3, provides 
detailed information obtained from the product frequency investigation. 
 

 
The Nature of Intermodulation Products (IM):  Intermodulation products result from inadequate 

transmitter-to-transmitter isolation. Intermodulation products are commonly generated from radio stations 
operating into multiplexed facilities and congested antenna broadcast sites. The mechanics associated with the 
phenomenon have been well documented. When two or more transmitters are coupled to each other, new 
spectral components are produced by the mixing of the station frequencies in the active circuits of each 
transmitter. The common term used to describe this phenomenon is third order product denoted by the 
mathematical expression [2(F1)-(F2)], where F1 signifies the frequency of the transmitter that is generating the 
intermodulation product, and F2 signifies the frequency causing the interference. 
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The Multiplexed System: These measurements were taken with both FM stations operating from the 

antenna system. The WXTY and WQTL, diplexed system is fundamentally comprised of antenna, feed line and 
diplexer unit. The 1192-2CP-DA antenna, 935-3 & 955-4 combiner units, are products of Electronics Research, 
Inc. The 1 5/8” feedline HJ7-50Ais a product of Comscope.  
Refer to Exhibit B-1, for an illustration of the Broadcasting Scheme of these stations. 
 

To accomplish the aggregation of two transmitter signals into a common feed and provide transmitter-to-
transmitter isolation, a diplexed scheme consisting of a 935-3/955-4 “TEE” Combiner” was installed. 
Specifically, the combiner uses one 935-3 module for frequency (99.9 MHz.), and one 955-4 module for 
frequency (106.1 MHz.). An interconnecting “T” is required to complete the combiner. The “T” combiner, fully 
assembled, exhibited transmitter port-to-port isolation in excess of -80 dB. Other performance measurements, 
such as match, loss, group-delay, etc, revealed that the “T” combiner unit was in proper working condition. 
Refer to Exhibit A-4 for the Combiner Specification Sheet. 
 

The IM Investigation:  Directional Couplers were placed at key locations throughout the combiner to 
monitor and maintain the multiplexer’s performance. All couplers furnished with the system are factory 
calibrated and capable of delivering accurate and repeatable RF measurements. To facilitate the taking of the 
measurements, the coupler located at the antenna output of the multiplexed system was used. Care was taken in 
the selection of the measurement location to ensure that the measurements would be made far removed from 
transmitters and any filtering used to reduce broadcast emissions. The coupler selected would normally be used 
for antenna reflection measurements and thus would provide greater than -30 dB directivity and a forward signal 
sample of -41 dB.  
 

The forward port of the coupler was used for sampling the outgoing carrier levels and IM products. The 
IM sampled signal was fed by shielded cable into a Band Pass Filter where all extraneous energy was steeply 
attenuated. Various attenuation pads were used, when needed, on the band pass filter and/or the Spectrum 
Analyzer to ensure an adequate signal level for measurements without overloading the measurement equipment. 
A Rohde & Schwarz Spectrum Analyzer serial# 100396 was employed to record the level of all signals 
investigated. A Rohde & Schwarz Network Analyzer serial# 100396 was used for selective tuning of the Band 
Pass Filter. The Rohde & Schwarz Spectrum Analyzer was also used to measure the close in spectral attenuation 
of each carrier and wide band search for any anomalies that may need further investigation.  See attached 
Exhibit B-1 for an illustration of the measurement equipment. 
 

Prior to recording measurements, all pertinent broadcasting equipment including Transmitters, 
Multiplexer, Feed Line and Antenna were adjusted to optimal performance. Also, it was confirmed before taking 
any measurements that all transmitters were operating at full licensed power. From the equipment setup 
described above, the relative output signal level of each stations forward carrier was made. The resulting signal 
levels of these measurements are listed in Table 1, column labeled "Adjusted Level". This level will be used as 
the reference level for possible IM products of each carrier and was necessary to confirm that no significant 
levels of spurious energy, referenced to each carrier, were present from any transmitter operating from the 
multiplexed system. 
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Table 1 - Carrier Reference Levels. 
 

 
Carrier 

Frequency 
(MHz) 

 
Pad One 

(dB) 

 
Full Scale 

Range 
(dB) 

 
Scale 

Reading 
(dBm) 

 
Carrier 
Level 
(dBm) 

 
Notes 

WXTY     99.9 10 --- 7.03 17.03  
WQTL   106.1 10 --- 7.42 17.42  

 
Predictable third-order products due to system harmonics mixed with all on-site interfering frequencies that 

could be generated from the multiplexed system are calculated and listed in Table 2. 
 

 
 

Table 2 - Third order Products. 
  

                                Carrier Frequencies 
 

 
 
 
 
 
 
 
 
 
Using the equipment previously described the IM product measurements were recorded and are listed in Table 3. The 
signal levels referenced to the carriers are calculated and listed in the column labeled "Level Referenced to Carrier". 
Refer to Exhibit B-2 for a layout of the measurement equipment. 

 
 

Interfering Frequencies 99.9 106.1 
   99.9  MHz. ---- 112.3 
103.1  MHz. 96.7 109.1 
104.9  MHz. 94.9 107.3 
106.1  MHz. 93.7 ---- 



 
 6 

 
Table 3 – Intermodulation Measurements  
   

Product 

Frequency  

(MHz)

Transmitter 

Frequency 

(MHz)

Interfering 

Frequency 

(MHz)

Pad 

(dB)

Bandpass 

Filter 

Loss  (dB)

Total 

Loss

Measured 

Level (dB)

Adjusted 

Level  (dB)

Carrier 

Reference 

Level (dB)

Level 

Referenced 

to Carrier  

(dB)

Notes*

99.9 Ref. 10 10 7.03 17.03 17.03

106.1 Ref. 10 10 7.42 17.42 17.42

93.7 99.9 106.1 10 12.4 22.4 -83.97 -61.57 17.03 -78.6 1

94.9 99.9 104.9 10 12.5 22.5 -87.04 -64.54 17.03 -81.57

96.7 99.9 103.1 10 12.4 22.4 -83.3 -60.9 17.03 -77.93 1

107.3 106.1 104.9 10 12.3 22.3 -85.33 -63.03 17.42 -80.45

109.1 106.1 103.1 10 12.2 22.2 -85.71 -63.51 17.42 -80.93

112.3 106.1 99.9 10 11.9 21.9 -87.02 -65.12 17.42 -82.54

IM Measurements Taken in Tallahassee, Florida

Transmitter Mixes

(1) Low Power rule Section 73.317 paragraph D.
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The Spectrum Analyzer was used to check the close in spectral attenuation of the carrier to confirm the 
operation of the transmitter, are in compliance with Sections (b) and (c) of the FCC Rules and Regulations. 
 
 
 
 
 As a final proof of the systems IM Product performance, a wide band search was undertaken using the 
Spectrum Analyzer. The purpose for this measurement was to look for suspicious anomalies that may warrant 
further investigation. My search ranged the complete frequency span of the receiver and resulted in no additional 
investigations. 
 
 
 
 Conclusion:  Based upon my observations and measurements taken on February 25, 2022 as 
summarized in this document, I, Jeff Taylor, find the subject system, specifically the transmitters and filter 
systems for the operation of WXTY and WQTL into the antenna to be in proper working order. Furthermore, 
based on the measured data, it is my opinion that there are no inter-modulation products in excess of -80 dB 
below carrier levels generated from or within the station operating on the installed system. Based on this 
recorded data, I conclude that WXTY and WQTL, are in compliance with the requirements of Section 73.317 
paragraph (b) through (d) of the FCC Rules and Regulations. 
 
 
 
 
 
 
 
 
 
 
     Respectfully submitted, 
     Electronics Research, Inc. 
 
 
 
     Jeff Taylor, Field Technician 
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EXHIBIT, A-1 

 
 

92.5, 95.3, 104.5, 107.7 
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 EXHIBIT, A - 2 
   

A-2 ERI Antenna Specification Sheet 
TRANSMISSION SITE 
TALLAHASSEE, FLORIDA 

General Specifications 
 

Antenna Type …………………….…….High Power FM-Broadcast, Suitable For Diplexing 
Model Number  .................................................................................................. 1192-2CP-DA 
Number of Bay Levels ....................................................................................................... Two 
Polarization ..................................................................................................  Circular Polarized 

 
Electrical Specifications 

 
Antenna Input Power Capability …………………………………………….. 2.5 kW Max (1) 
Operating Frequency Band .................................................................  99.9 ~ 106.1 Megahertz. 
VSWR. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   <1.06:1 @ Operating Frequencies(2) 
Azimuthal Pattern Circularity  ...........................  Better Then +/- 2dB From RMS (Free Space) 
Power Split  .................................................................................  50/50 (Horizontal & Vertical) 
Frequency Specific Information: 

 
 
 

 
 

 
 

Mechanical Specifications 
Antenna Feed System ............................................................................................. Single Input 
Input Connector ………………………………………………….1 5/8”50-Ohm EIA Flanged 
Element Deicing ........................................................................................................... Radome  
Interbay Spacing .............................................................................  114.175” Center to Center 
Array Length ..............................................................................................................  17.5 Feet 
Construction Material (Antenna) .........................  Galvanized Plated Steel and Stainless Steel 
 

 
1) Power Capability Has Been Rated Assuming an Operating Transmission VSWR of 1.5:1 
2) VSWR Specification Achieved After on Site Tuning For User Specific Frequencies. 
3) Line Loss Assumes A Feed Run of 527 Feet of Comscope HJ7-50A.. 
4) Losses Taken from Actual Combiner. 

 

Frequency 
 

Station ERP Beam Tilt First 
 Null Fill  

Second 
 Null Fill 

Power Gain Line Loss (3) Filter Loss 

(4) 
Computed 

TPO          
99.9  1.90 KW 0.0 0.0 % 0.0 % 2.212 -1.069 dB -0.452 dB 1.219 kW 

106.1 1.90 KW 0.0 0.0 % 0.0 % 2.233 -1.101 dB -0.348 dB 1.187 kW 



 
 11 

EXHIBIT A-3 
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 EXHIBIT A - 4 

 
 
 

A-4 ERI “T” Combiner Specification Sheet 

TRANSMISSION SITE 
TALLAHASSEE, FLORIDA 
 

General Specifications: 
 

Multiplexer Type  ...................................................................................... 935-3/955-4 “T” Combiner 
Number of Combining Units  ......................................................................................................... Two 
Injected Port to Injected Port Isolation ...............................................................................  < - 80 dB 
Output Connector ................................................................................ 1 5/8 “50 Ohm EIA (Flanged) 
Output Power (Designed)   ........................................................................................................... 2.4 kW(1) 

  
           
Heat Removal  ....................................................................................................... Natural Convection 
Physical Arrangement .................................................................................................. Floor Standing 
 
 
 

Injected Port Specifications: 
 

Frequency Assignment  ........................................................................................... 99.9 ~ 106.1 MHz. 
Power Rating, Each Injected Port (Designed) ....................... 1.22 kW 99.9 MHz, 1.19 kW 106.1 MHz. 
Input Connector  ................................................................................. 1-5/8" 50 Ohm EIA (Flanged).  
VSWR............................................................................................................ < 1.07:1 @ +/-200 KHz.(2) 
Group Delay ........................................ Less than 50 ns Overall Variation, Carrier @ +/- 150 KHz.  
Insertion Loss (Measured): 
 

99.9 MHz. ...................  - 0.452 dB 
106.1 MHz. .................  - 0.348 dB 

 
 
          
1) Power Rating Listed is as Designed Only.  Actual Power Capabilities May Vary. 
2)  When Terminated in 50 Ohm Resistive Load. 
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INTRODUCTION 

 
Listed below is a summary of the data and attached are the plots collected from the WXTY ~ WQTL 
transmission site in Tallahassee, FL. by Jeff Taylor February 25, 2022. 
 
 •    The antenna is a 1192-2CP-DA.  

•    The combiner is a 935-3/955-4 “T” Combiner.  
•    Equipment used for testing combiner was a Copper Mountain S5048 VNA. 
•    Equipment used for filter to antenna testing was a Rohde & Schwarz ZVL3     
     VNA with amp. 
•    Equipment used for feedline and antenna testing was a Rohde & Schwarz ZVL3     
     VNA with amp. 
•    All output measurements of the combiner system were taken at the 1 5/8” output directional  
     coupler unless noted otherwise. 
•    All input measurements of the ERI products were taken at the 1 5/8” input directional couplers. 
•    All feedline and antenna measurements were taken on the 1 5/8” flex connector in the   
     transmitter room. 
 

Site Address:  3000 N. Meridian Road 
             Tallahassee, FL. 32312 
 
Attendees:   Jeff Taylor Electronics Research, Inc. 
          Rick Hall Project Engineer 
          Tower Service World Wide 
 
The reason for this Field Service Trip was install the ERI filter system, tune the antenna and conduct 
intermodulation measurements.   
 

SUMMARY and RECOMMENDATIONS 
  
All measurements were taken by Jeff Taylor of Electronics Research Inc. February 2022. 
 
Sincerely Jeff Taylor 
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DRAWINGS 
 

Drawing 1: Combiner Drawing. 
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Drawing 2: Antenna Drawing. 
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Measurement 1: Match and Insertion Loss of 99.9 MHz. 
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Measurement 2: Isolation +/- 800 KHz. of 99.9 MHz. 
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Measurement 3: Group Delay of 99.9 MHz. 
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Measurement 4: Match and Insertion Loss of 106.1 MHz. 
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Measurement 5: Isolation +/- 800 KHz. of 106.1 MHz. 
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Measurement 6: Group Delay of 106.1 MHz. 
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Measurement 7: Port to Port Isolation 99.9 to 106.1 MHz. 
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Measurement 8: Final Antenna 99.9 and 106.1 MHz. 
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Measurement 9: Filter to Antenna Match 99.9 MHz. 
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Measurement 10: Filter to Antenna Match 106.1 MHz. 
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Measurement 11:  50 to 400 MHz. sweep of Feedline with Antenna as Load. 

TDR Return Loss Measurement. 
Mkr#1 is the Test Measurement Location @ Zero Feet. 

Mkr#2 is the 50-ohm Load @ Approx. 527 Feet. 
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Measurement 12: Narrow Sweep of Feedline with 50-ohm Load. 
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Figure 1: Vertical Plane Relative Field Plot of 99.9 MHz. 
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Figure 2: Vertical Plane Relative Field Plot of 106.1 MHz. 
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Table 1: Power Analysis for 99.9 MHz. 

Antenna Model: 1192-2CP-DA 

 Analog 
Call Letters: WXTY (FM), Lafayette, Florida 
Frequency: 99.9 MHz  

ERP: 1.900 kW 2.788 dBk 
Polarization: Circular  

Antenna Peak Gain: 2.212 Numeric 3.448 dB 

Antenna Input Power: 0.859 kW -0.660 dBk 
Peak Voltage: 293 volts  

Transmission Line Type - Vertical Run: 1-5/8-inch Air HELIAX® 
Vertical Run Length: 500 feet 152.4 meters 

Vertical Run Attenuation: 
0.203 dB/100-
feet 0.666 dB/100-meters 

Transmission Line Type - Horizontal Run: 1-5/8-inch Air HELIAX® 
Horizontal Run Length: 27 feet 8.2 meters 

Horizontal Run Attenuation: 
0.203 dB/100-
feet 0.666 dB/100-meters 

Line Loss: -0.240 kW 1.069 dB 
Line Efficiency: 78.176%  

Power Output from Combiner: 1.099 kW 0.409 dBk 
Peak Voltage: 331 volts  

Combiner Losses: -0.121 kW 0.452 dB 
Transmitter Power Output: 1.219 kW 0.861 dBk 
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Table 2: Power Analysis for 106.1 MHz. 

Call Letters: WQTL (FM), Tallahassee, Florida 
Frequency: 106.1 MHz  

ERP: 1.900 kW 2.788 dBk 
Polarization: Circular  

Antenna Peak Gain: 2.233 Numeric 3.489 dB 
Antenna Input Power: 0.850 kW -0.706 dBk 

Peak Voltage: 292 volts  
Transmission Line Type - Vertical Run: 1-5/8-inch Air HELIAX® 

Vertical Run Length: 500 feet 152.4 meters 

Vertical Run Attenuation: 
0.209 dB/100-
feet 0.687 dB/100-meters 

Transmission Line Type - Horizontal Run: 1-5/8-inch Air HELIAX® 
Horizontal Run Length: 27 feet 8.2 meters 

Horizontal Run Attenuation: 
0.209 dB/100-
feet 0.687 dB/100-meters 

Line Loss: -0.246 kW 1.103 dB 
Line Efficiency: 77.565%  

Power Output from Combiner: 1.096 kW 0.398 dBk 
Peak Voltage: 331 volts  

Combiner Losses: -0.091 kW 0.348 dB 
Transmitter Power Output: 1.187 kW 0.746 dBk 
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