du Treil, Lundin & Rackley, Inc.

A Subsidiary of A.D. Ring, P.A.

TECHNICAL EXHIBIT
APPLICATION FOR LICENSE
AUXILIARY FACILITY
RADIO STATION WNKL(FM)
WAUSEON, OHIO
CH 245A  0.15 KW (MAX-DA) 109 M

Technical Statement

This Technical Exhibit, of which this statement is
part, was prepared on behalf of radio station WNKL(FM) on
Channel 245 at Wauseon, Ohio. WNKL(FM) has authorization to
construct a new auxiliary facility.! The maximum effective
radiated power continues to be 0.15 kilowatt (kW) with an
antenna height above average terrain of 109 meters. By this
instant application, program test authority and station
licensure is requested.

Special Conditions

Because of the directional antenna authorization
for this auxiliary facility, the Commission imposed the
typical special conditions on the construction permit for
such a facility. However, the herein proposed auxiliary
facility will employ an antenna interleaved with the
station’s main antenna (this interleaved antenna is also
employed for IBOC operation). The interleaved antenna was
installed with the station’s main antenna (See FCC File
Number: BLH-20030311AML). Therefore, these special
conditions were already submitted when the station’s main
antenna application for license was filed. A copy of the

1 See FCC Construction Permit BMXPH-20051206AEJ.
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station’s main antenna application for license is provided
herein as Appendix A.

Charles A. Cooper
March 13, 2006

du Treil, Lundin & Rackley, Inc.
201 Fletcher Avenue

Sarasota, Florida 34237
941.329.6000
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TECHNICAL EXHIBIT
APPLICATION FOR LICENSE
AUXILIARY FACILITY
RADIO STATION WNKL(FM)
WAUSEON, OHIO
CH 245A  0.15 KW (MAX-DA) 109 M

WNKL(FM) RF Transmission System Specifications

Description System
Transmitter Power Output (0.25 kW): -6.0 dBk
Andrew 7/8” Transmission Line Loss (LDF5-50A) 335 feet: 1.2 dB
Maximum Shively 6810-2R/1RI1AD-DA Antenna Gain (0.8 Power -1.0 dB
Gain):
Maximum Effective Radiated Power (0.15 kW): -8.2 dBk
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du Treil, Lundin & Rackley, Inc.

A Subsidiary of A.D. Ring, P.A.

TECHNI CAL EXHIBI T
APPLI CATI ON FOR LI CENSE
RADI O STATI ON WKQQ( FM
WAUSEON, OHI O
CH 245A 5.0 KW (MAX-DA) 109 M

Techni cal St at enent

Thi s Techni cal Exhibit, of which this statenent is
part, was prepared on behalf of radio station WKQQ FM on
Channel 245A at Wauseon, Chio. WKQQ FM has authorization
for a new facility at Wauseon, Chio.! The maxi mum effective
radi ated power will be 5 kilowatts (KW w th an antenna
hei ght above average terrain of 109 neters. By this instant
application, programtest authority and station licensure is
request ed.

Speci al Conditions

As requested by the Comm ssion, a conplete proof-
of - performance for the directional antenna is provided
herein as Appendix A The licensed surveyor affidavit
establishing the orientation of the directional antenna is
provided in Appendix B. Alan Colwell, the engineering
supervi sor during the WKQQ FM construction, provides his
affidavit and certification in Appendi x C

Charl es A. Cooper
Decenber 19, 2002

du Treil, Lundin & Rackley, Inc.
201 Fl etcher Avenue

Sarasota, Florida 34237

941. 329. 6000

1 See FCC Construction Pernmit BMPH 20000724ABJ.
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TECHNI CAL EXHIBI T
APPLI CATI ON FOR LI CENSE
RADI O STATI ON WKQQ FM
WAUSEON, OHI O
CH 245A 5.0 KW (MAX-DA) 109 M

WKQQFM RF Transm ssi on System Specifications

Descri ption System
Transnitter Power Qutput (3.4 kW: 5.3 dBk
RFS Transni ssion Line Loss (1-5/8" Air Dielectric) 335 feet: 0.7 dB

Maxi mum Shively 6810- 2R/ 1RI AD-D Antenna Gain (1.72 Power Gain): 2.4 dB

Maxi mum Ef fective Radi ated Power (5.0 kW: 7.0 dBk




ATTACHVENT A
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Shively Labs

a division of Howell Laboratories, Inc. Bridgton, Maine 04009 USA
- An Employee-Owned Company - (207) 647-3327
888-SHIVELY

Fax: (207) 647-8273
E-mail: sales@shively.com
Web site: www.shively.com

S. 0. 22030
Report of Test 6810- 2R/ 1Rl AD- DA
for
CORNERSTONE CHURCH, | NC.
WKQQ 96.9 MHZ  WAUSEON, OH

OBJECTI VE:

The objective of this test was to denonstrate the directional
characteristics of a 6810-2R/ 1RIAD-DA to neet the needs of WXKQQ and
to conply with the requirements of the FCC construction permt,
file number BMPH- 20000724ABJ, which authorizes a standard anal og
signal. This report also denonstrates that the interl eaved digital
antenna also conplies with the requirements of this construction
permt. The azinuth pattern of the digital antenna is exactly the
sane as that of the analog. The elevation pattern is different and
is described in Section 3A and 4A.

RESULTS:

The nmeasured azinmuth pattern for the 6810-2R/ 1RIAD-DA is shown in
Figure 1. Figure 1A shows the Tabulation of the Horizontal
Pol ari zation. Figure 1B shows the Tabulation of the Vertical
Pol ari zation. The calculated elevation pattern of the antenna is
shown in Figure 3. Construction permt file nunmber BMPH-20000724ABJ
i ndicates that the Horizontal radiation conmponent shall not exceed
5.0 kW at any azinmuth and is restricted to the follow ng val ues at
the azinuths specified:

140- 150 Degrees T: 0.8 kW
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From Figure 1, the maximum radiation of the Horizontal conponent
occurs at 036 Degrees T to 069 Degrees T and at 291 Degrees T to
308 Degrees T. At the restricted azimuth of 150 Degrees T the
Vertical conponent is 10.03 dB down from the maxi mum of 5.0 kW or
0.5 kW

THE ANALOG ANTENNA:

The R MS. of the Horizontal conponent is 0.780. The total

Hori zontal power gain is 1.715. The R MS. of +the Vertical
conponent is 0.740. The total Vertical power gain is 1.683. See
Figure 4 for calculations. The R MS. of the FCC conposite pattern
is 0.890. Therefore this Pattern conplies with the FCC requirenent
of 73.316(c)(2)(ix)(A).

THE | NTERLEAVED | BOC ANTENNA:

The R MS. of the Horizontal conponent is 0.780. The total
Hori zontal power gain is 0.80. The RMS. of the Vertical conponent

is 0.740. The total Vertical power gain is 0.78. See Figure 4A
for calcul ations. The R MS. of the FCC conposite pattern is
0.890. Therefore this Pattern conplies with the FCC requirenment of
73.316(c) (2)(ix)(A).

METHOD OF DI RECTI ONALI ZATI ON:

One bay of the 6810-2R/ 1RI AD-DA was mounted on a tower of exact

scale to a Pirod 24. The spacing of the antenna to the tower was

varied and vertical parasitic elenents were used to achieve the
vertical pattern shown in Figure 1. A horizontal parasitic el enent
was placed directly under the bay. The position of this horizontal
parasitic el enment was changed until the horizontal pattern shown in
Figure 1 was achieved. See Figure 2 for mechanical details.

METHOD OF MEASUREMENT:

As allowed by the construction permt, file nunmber BMPH-
20000724ABJ, a single level of the 6810-2R/ 1Rl AD- DA was set up on
the Howell Laboratories scale nodel antenna pattern neasuring

range. A scale of 4.5:1 was used.
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SUPERVI SI ON:

M. Surette was graduated from Lowell Technological Institute,
Lowel |, Massachusetts in 1973 with the degree of Bachelor of
Science in Electrical Engineering. He has been directly involved

with design and devel opnment of broadcast antennas, filter systens
and RF transm ssion conponents since 1974, as an RF Engi neer for
six years with the original Shively Labs in Raynond, ME and for a
short period of time wth Dielectric Comrunications. He 1is
currently an Associate Menber of the AFCCE and a Senior Menber of
| EEE. He has authored a chapter on filters and conbi ning systens
for the latest edition of the CRC El ectronics Handbook and for the
9'" Edition of the NAB Handbook.

EQUI PMENT:

The scale nopdel pattern range consists of a wooden rotating
pedestal equipped with a position indicator. The scal e nodel bay
is placed on the top of this pedestal and is wused in the
transm ssi on node at approximately 20 feet above ground |evel. The
receiving corner reflector is spaced 50 feet away fromthe rotating
pedestal at the sanme | evel above ground as the transmtting nodel.
The transmtting and receiving signals are carried to a control
bui | di ng by neans of RG 9/ U doubl e shiel ded coax cabl e.

The control building is equi pped with:

Hew ett Packard Model 8753 Network Analyzer
PC Based Controller

Hew ett Packard 7550A Graphics Plotter

The test equipnent is calibrated to ANSI/NCSL Z540-1-1994.
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TEST PROCEDURES:

The corner reflector is nounted so that the horizontal and verti cal
azinmuth patterns are neasured independently by rotating the corner
reflector by 90 degrees. The network analyzer was set to 436.05
MHz. Calibrated pads are used to check the linearity of the
measuring system For exanple, 6 dB padding yields a scal e reading
of 50 from an unpadded reading of 100 in voltage. From the
recorded patterns, the R MS. values are cal cul ated and recorded as
shown in Figure 1.

Respectfully subm tted by:

Prlonil ank—

Robert A. Surette

Manager of RF Engi neering
S/ O 22030

Novenber 18, 2002
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Figure 1A

S/ 0 22030
TABULATI ON OF HORI ZONTAL POLARI ZATI ON
WKQQ  WAUSEON, OH

DEGREE RELATI VE DEGREE RELATI VE

FI ELD FI ELD
0 0. 860 180 0. 400
10 0. 895 190 0. 480
20 0. 940 200 0.575
30 0. 975 210 0. 660
40 1.000 220 0.710
45 1. 000 225 0. 740
50 1.000 230 0. 760
60 1. 000 240 0. 765
70 0. 995 250 0. 755
80 0.920 260 0.775
90 0. 800 270 0. 850
100 0.670 280 0. 935
110 0. 530 290 0. 990
120 0. 375 300 1. 000
130 0. 290 310 0. 995
135 0. 270 315 0. 975
140 0. 260 320 0. 955
150 0. 260 330 0. 910
160 0. 285 340 0. 880

170 0. 330 350 0. 855



Figure 1B

S/ 0 22030
TABULATI ON OF VERTI CAL POLARI ZATI ON
WKQQ  WAUSEON, OH

DEGREE RELATI VE DEGREE RELATI VE

FI ELD FI ELD
0 0. 800 180 0. 355
10 0. 810 190 0. 340
20 0. 840 200 0. 350
30 0. 875 210 0. 410
40 0. 930 220 0. 500
45 0. 950 225 0. 560
50 0.975 230 0. 645
60 0. 990 240 0. 810
70 0. 955 250 0. 940
80 0. 885 260 0. 990
90 0. 765 270 0. 985
100 0. 635 280 0. 915
110 0. 510 290 0. 840
120 0.410 300 0.780
130 0. 350 310 0. 760
135 0. 330 315 0. 760
140 0. 315 320 0.775
150 0. 315 330 0.780
160 0. 330 340 0.780

170 0. 350 350 0. 795
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FI GURE 4
S. 0. 22030
VALI DATI ON OF ANALOG GAI N CALCULATI ON
WKQQ  WAUSEON, OH

MODEL 6810- 2R/ 1Rl AD- DA

El evati on Gain of 6810-2R/ 1RI AD- DA equal s 0. 99

The RMS values are calculated utilizing the data of a
pl ani met er .

Hori zontal RMS divided by Vertical RMS equals
0.780 , 0.740 = 1.054

El evati on Gain of Horizontal Conponent equals
0.99 x 1.054 1.043

El evation Gain of Vertical Conponent equals
0.99 x 0.949 0. 940

Hori zontal Azimuth Gain equals 1/ ( RVS)?
1/( 0.780 )? = 1.644

Vertical Azimuth Gain equals 1/ (RMS . Max Vert)?
1/( 0.740 . 0.99 )2 = 1.790

5

* Total Horizontal Gain is Elevation Gain tinmes Azinmuth Gain
1.043 x 1.644 = 1.715

* Total Vertical Gain is Elevation Gain tines Azimuth Gain
0.940 x 1.790 = 1.683

ERP di vided by Horizontal Gain equals Antenna | nput Power
5.0 kW, 1.715 = 2.915 kW

Ant enna | nput Power tines Vertical Gain equals Vertical ERP
2.915 kWx 1.683 = 4.906

Maxi mum Val ue of the Vertical Conponent squared tines the
Maxi mum ERP equal s the Vertical ERP
( 0.99 )% x 5.0 kW= 4.901

NOTE: Calculating the ERP of the Vertical Conponent by two
met hods validates the total antenna gain cal cul ations



FI GURE 4A
S. 0. 22030
VALI DATI ON OF DI Gl TAL GAI N CALCULATI ON
WKQQ  WAUSEON, OH

MODEL 6810- 2R/ 1Rl AD- DA

El evati on Gain of 6810-2R/ 1RI AD- DA equal s 0. 46

The RMS values are calculated utilizing the data of a
pl ani met er .

Hori zontal RMS divided by Vertical RMS equals
0.780 , 0.740 = 1.054

El evati on Gain of Horizontal Conponent equals
0.46 x 1.054 0. 485

El evation Gain of Vertical Conponent equals
0.46 x 0.949 0. 436

Hori zontal Azimuth Gain equals 1/ ( RVS)?
1/( 0.780 )? = 1.644

Vertical Azimuth Gain equals 1/ (RMS . Max Vert)?
1/( 0.740 . 0.99 )2 = 1.790

5

* Total Horizontal Gain is Elevation Gain tinmes Azinmuth Gain
0.485 x 1.644 = 0.80

* Total Vertical Gain is Elevation Gain tines Azimuth Gain
0.436 x 1.790 = 0.78

ERP di vided by Horizontal Gain equals Antenna | nput Power
50 W, 0.80 = 62.5 Watts

Ant enna | nput Power tines Vertical Gain equals Vertical ERP
62.5 Wx 0.78 = 48.75 Watts

Maxi mum Val ue of the Vertical Conponent squared tines the
Maxi mum ERP equal s the Vertical ERP
( 0.99 )% x 50 W= 49.01 Watts

NOTE: Calculating the ERP of the Vertical Conponent by two
met hods validates the total antenna gain cal cul ations
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J. C. ANDRUS & ASSOCIATES, INC,

“g EMNGINEERS - SURVEYORS - PLANMNERS
445 - 10TH STREET TOLEDO, OHIO 43624
M 1419) 248-3737 = (419) 246-0201 = (734) 243-5877

FAX (4719] 248-1059 = 1-B00-669-5315
WEE: www jcandrus.com

Corner Stone Church

Alan Caolwell
1510 Reynolds Road
Toledo, Ohio 436135
December 13, 2002
RE: Verification of antenna orientation
Dear Alan,

On December 13, 2002 | visited the tower site previously designated as part of
Aeronautical Study No: 01-AGL-4559-0E. 1 set my instrument on the previously placed
Azimuth Stake and made observations on the three antenna bays attached to the top of the
existing tower.  To the best of the available survey techniques the observations indicate
that the bays are onientated to a true azimuth of 350 degrees

Sincerely,

L

David A Andrus P.§ #7322

yih

i . el
o i - rh '\.\:"\.
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X

DOMINION RADIO

Monday, December 23, 2002
Federal Communications Commission

As the engineering supervisor for the WXQQ (FM) new radio station installation project,
I oversaw the installation of the tower and directional antenna. | worked closely with Joe
Rorher at Shively during the design phase of our antenna and personally observed the
proper orientation of the antenna. Further, I was present when the surveyor verified the
correct azimuth and viewed the same through his instruments.

The installation followed all the manufacturer’s instructions to guarantee the performance
as shown in their proof of performance.

| have been in the broadcast engineering field for many years and recently certified the
directional antenna installation for WYSA, Wauseon, Ohio.

Sincerely,

Alan Colwell

347 Apple Avenue
Toledo, Ohio 43609
419-385-8300
alani@alancolwell.com
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