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Report of Test 6510-8-DA
for

AMERI CAN FAM LY ASSOCI ATl ON
WQVI 90.5 MHZ FOREST, MsS

OBJECTI VE:

The objective of this test was to denonstrate the directional
characteristics of a 6510-8-DA to neet the needs of WQVI and to
conply with the requirenments of the FCC construction permt, file
nunber BMPED- 20030519AEA.
RESULTS:
The neasured azinmuth pattern for the 6510-8-DA is shown in Figure
1. Figure 1A shows the Tabul ation of the Vertical Polarization. The
cal cul ated elevation pattern of the antenna is shown in Figure 3.
Construction permt file nunber BMPED-20030519AEA indicates that
the Vertical radiation conmponent shall not exceed 60 kW at any
azimuth and is restricted to the followi ng values at the azinuths
speci fi ed:

000 Degrees T: 34.839 kW

050 Degrees T: 21.600 kW

200 Degrees T:. 23.438 kW
From Figure 1, the maxinmum radiation of the Vertical conponent
occurs at 106 Degrees T to 145 Degrees T. At the restricted
azimuth of 000 Degrees T, the Vertical conponent is 2.557 dB down
fromthe maxi mum of 60 kW or 33.302 kW At the restricted azinmuth
of 050 Degrees T, the Vertical conponent is 4.807 dB down fromthe
maxi mum of 60 kW or 19.878 kW At the restricted azinmuth of 200
Degrees T, the Vertical conponent is 4.657 dB down from the maxi mum
of 60 kW or 20.534 kW
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The RMS. of the Vertical conponent is 0.77. The total Vertica
power gain is 15.05. See Figure 4 for calculations. The R MS. of
the FCC conposite pattern is 0.83. Therefore this Pattern conplies
with the FCC requirenment of 73.316(c)(2)(ix)(A).

VETHOD OF DI RECTI ONALI ZATI ON:

One bay of the 6510-8-DA was nounted on a tower of exact scale to

an Allied SR 24 tower. The spacing of the antenna to the tower was
varied and vertical parasitic elements were attached to the
interbay feedline to achieve the vertical pattern shown in Figure
1. See Figure 2 for mechanical details.

VMETHOD OF MEASURENMENT:
As allowed by the <construction permt, file nunber BMPED-
20030519AEA, a single level of the 6510-8-DA was set up on the

Howel | Laboratories scale nodel antenna pattern nmeasuring range. A
scale of 4.5:1 was used.

SUPERVI S| 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 is
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.
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EQUI PMENT:

The scale nodel 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 I di ng by neans of RG 9/ U doubl e shiel ded coax cabl e.
The control building is equipped wth:
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.

TEST PROCEDURES:

The corner reflector is mounted 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 407.25
MHz. Calibrated pads are wused to check the Ilinearity 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 RMS. values are cal cul ated and recorded as
shown in Figure 1.

Respectfully submtted by:

Pl omk—

Robert A. Surette

Manager of RF Engi neeri ng
S/ O 22952

April 21, 2004
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Figure 1A

s/ C 22952
TABULATI ON OF VERTI CAL POLARI ZATI ON
WOV FOREST, MS
DEGREE RELATI VE DEGREE RELATI VE
FI ELD FI ELD

0 0. 745 180 0. 660
10 0. 850 190 0. 610
20 0. 880 200 0. 585
30 0. 830 210 0. 595
40 0. 695 220 0. 630
45 0. 620 225 0. 650
50 0.575 230 0. 665
60 0. 560 240 0. 705
70 0. 640 250 0. 740
80 0.775 260 0. 765
90 0. 890 270 0. 780
100 0. 970 280 0. 780
110 1. 000 290 0. 780
120 1. 000 300 0. 780
130 1. 000 310 0. 755
135 1. 000 315 0. 735
140 1. 000 320 0. 710
150 0. 980 330 0. 660
160 0. 880 340 0. 640

170 0. 760 350 0. 665
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FI GURE 4
S.0 22952
VALI DATI ON OF GAI N CALCULATI ON
WQVI  FOREST, MS

MODEL 6510- 8- DA

El evati on Gain of 6510-8-DA equals 8.92

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

Vertical Azinuth Gain equals 1/ (RMS)?

1/(0.77)? = 1.687

* Total Vertical Gain is Elevation Gain tines Azinuth Gain
8.92 x 1.687 = 15.05

ERP di vided by Horizontal Gain equals Antenna | nput Power
60.0 kW, 15.05 = 3.99 kW



