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Directional Antenna System
for
WUCEF, Orlando, Florida

February 14, 2003

Electronics Research Inc. is providing a custom fabricated antenna
system that is specidly designed to meet the FCC requirements and the
general needs of radio station WUCF.

The antenna is the E.R.I. P300-1B-DA/FM11-SP configuration. The
vertically polarized directional system consists of one bay using one driven
vertical dipole and five vertical parasitic elements at bay level. The omni-
directiona horizontally polarized component consists of one bay using one
driven horizontal ring antenna.  The antenna was tested on a 12 3/4" o.d.
pole, which is the structure the station plans to use to support the array. All
tests were performed on a frequency of 89.9 megahertz, which is the center
of the FM broadcast channel assigned to WUCF.

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. Slliman 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 the complete vertically polarized system
with the associated vertica parasitic elements. The elements and brackets
that were used in this test are eectrically equivaent to those that will be
supplied with the antenna. A section of 3 1/8 inch o.d. rigid coaxid line was
used to feed the test antenna, and a section of 3 1/8 inch o.d. rigid outer
conductor only was attached above the test antenna. The lines were properly
grounded during all tests.

The power distribution and phase relationship to the antenna el ements
was adjusted in order to achieve the directiona radiation pattern for the
vertically polarized component.

The proof-of-performance was accomplished using a 12 3/4" o.d. pole
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 azimuth indicating mechanism, resolution of this
azimuth measuring device is onetenth of a
degree.

The antenna under test was operated in
the transmitting mode and fed from a Wavetek
Model 3000 signa generator. The frequency of
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the signal source was set at 89.9 MHz and was
constantly monitored by an Anritsu Model  |= ""'"*“—"—"'“““"’h
ML521B measuring receiver. 2

Flgure 86

A Dbroad-band vertica dipole system,
located approximately 628 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 a buried Heliax
cable to an Anritsu Model ML521B measuring receiver.
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This data was interfaced to a Hewlett-Packard Laser Jet 4P printer by means
of a Rentium computer system. Relative field strength 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.

CONCLUSIONS

The vertically polarized directiona system consists of one bay using
one driven vertical dipole and five vertical parasitic elements. The omni-
directiona horizontally polarized component consists of one bay using one
driven horizontal ring antenna. 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 P300-1B-DA/FM11-SP array isto be mounted on the 12 3/4" o.d.
pole at a bearing of North 266 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 measured relative field value of the vertical
component relative to azimuth. A calculated vertical plane relative field
pattern for the vertically polarized component is shown on Figure #3
attached. A caculated verticad plane relative field pattern for the
horizontally polarized component is shown on Figure #3A attached. The
power in the maximum will reach 5.6 kilowatts (7.482 dBK).

The power at North 140-160 degrees East does not exceed 0.767
kilowatts (-1.152 dBK).

The power at North 350 degrees East does not exceed 0.647 kilowatts
(-1.891 dBk).

The vertica maximum relative field pattern obtained from the
measured data as shown on Figure #1 has an RM S that is greater that 85% of
the filed composite pattern.
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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 75 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.
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FIGURE NO: 1 DATE 2/14/03

STATION: WUCF FREQUENCY: 89.9 MHz
LOCATION: ORLANDO, FL ORIENTATION: 266° TRUE
ANTENNA: P300-1B-DA/FM11A-SP . MOUNTING: STANDARD
STRUCTURE: 12 3/4" 0.D. POLE 5 l BAYS TESTED: ONE
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VERTICAL 190° 180° 170" Horizontal
RMS: 0.620 RMS: 0.254
MAXIMUM : 1.000 @ 257° TRUE Maximum: 0.254 @ 0° True
MINIMUM: 0.279 @ 7° TRUE Minimum: 0.254 @ 0° True

COMMENTS: MEASURED PATTERN OF THE VERTICAL COMPONENT: THIS PATTERN SHOWS THE MAXIMUM OF THE V
AZIMUTH VALUES. THIS PATTERN DOES NOT EXCEED THE FCC FILED COMPOSITE PATTERN AT ANY AZIMUTH. THERMS
OF THIS PATTERN IS GREATER THAN 85% OF THE FILED FCC COMPOSITE PATTERN BPED-19990429MD.
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Station: WUCF Antenna: P300-1B-DA/FM 11A-SP Figure: 1

L ocation: Orlando, FL Orientation: 266° True Date: 2/14/03

Frequency: 89.9 MHz Tower: 12 3/4" o.d. pole Reference: wucf1m.fig
Horizontal Vertical Horizontal Vertical

AnglerEraaT kw | aBk | Field] kw | aBk |~"9e[Fiald] kw | dBk |Field] kw | dBk
O 0254 036 444 0283 045 -348 180°| 0254 036 -4.44 0381 084 -0.76
54 0254 036 444 0279 044 360 185 0254 036 444 0424 101 003
109 0254 036 -4.44 0280 044 358 190° 0254 036 -4.44 0469 123 091
159 0254 036 -4.44 0289 048 342 195 0254 036 -4.44 0526 155 191
200 0254 036 444 0299 049 313 200°| 0254 036 -4.44 058 194 287
259 0254 036 444 0304 053 2.72 205 0254 036 -4.44 064d 234 369
307 0254 036 444 0329 060 -2.19 210° 0254 036 -4.44 0704 279 446
359 0254 036 444 0354 070 -153 2150 0254 036 -4.44 0769 328 516
200 0254 036 444 0387 084 077 22000 0254 036 4.44 0811 374 573
459 0254 036 444 0428 103 012 2250 0254 036 -4.44 0863 417 620
500 0254 036 444 0474 128 107] 230°| 0254 036 -4.44 0904 455 658
559 0254 036 444 0534 161 207 23 0254 036 -4.44 0934 489 689
600 0254 036 444 0589 192 283 240°| 0254 036 -4.44 0960 516 713
659 0254 036 444 0623 218 337 24 0254 036 -4.44 098] 537 7.30
700 0254 036 444 0651 237 375 250°| 0254 036 -4.44 0999 552 742
759 0254 036 4.44 0664 250 397 255 0254 036 -4.44 099 550 748
800 0254 036 444 0674 254 408 260° 0254 038 -4.44 1.000 560 748
859 0254 036 444 0670 252 401 265 0254 036 -4.44 1000 560 748
o7 0254 036 444 0661 244 388 270°| 0254 036 -4.44 099 559 747
959 0254 036 444 0645 233 367 275 0254 036 -4.44 098 543  7.39

1000 0254 036 444 0624 217 336 280°| 0254 036 4.44 0969 526 721
1059 0254 036 444 0594 198 296 285° 0254 036 4.44 0938 492 692
1109 0254 036 444 0560 176 244 290°| 0254 036 -4.44 0883 437 640
1159 0254 036 444 0519 151 179 295°| 0254 036 4.44 0829 382 582
1200 0254 036 444 0474 126 100 300°| 0254 036 444 0759 323 509
1259 0254 036 444 0434 105 022 305° 0254 036 4.44 0688 265 423
1300 0254 036 444 0399 089 -049 310°| 0254 036 444 0623 217 337
1359 0254 036 444 0371 077 113 315° 0254 036 444 0559 175 243
1400 0254 036 444 0349 068 -167 3200 0254 036 444 0501 141 148
1459 0254 036 444 0333 062 207 325° 0254 036 444 0441 112 048
1509 0254 036 444 0323 058 -2.33 330°| 0254 036 4.44 0400 090 -0.48
1559 0254 036 444 0329 057 -242 33 0254 036 444 0364 074 -131
1609 0254 036 444 0323 059 -2.37 340°| 0254 036 4.44 033§ 063 -2.00
1659 0254 036 444 0330 062 -2.11 345 0254 036 4.44 0311 056 -2.50
1709 0254 036 444 0344 066 -178 350° 0254 036 4.44 0304 051 -2.92
1759 0254 036 444 0364 073 -1.34 355° 0254 036 444 0290 047 -3.26

Polarization: Horizontal Vertical
Maximum Field: 0.254 @ 0° True 1.000 @ 257° True
Minimum Field: 0.254 @ 0° True 0.279 @ 7° True
RMS: 0.254 0.620

Maximum ERP: 0.360 kW 5.600 kW
Maximum Power Gain: 0.132 (-8.810 dB) 2.046 (3.109 dB)

Total Input Power: 2.737kW
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ANTENNA SPECIFICATIONS

Antenna Type: P300-1B-DA/FM11-SP
Frequency: 89.9 MHz
Number of Bays: 1

MECHANICAL SPECIFICATIONS

Mounting: Standard
Orientation: 266° true

Input flange to the antenna 1 5/8 inch female

ELECTRICAL SPECIFICATIONS
(For directional use)

Maximum horizontal ERP: 0.36 kW (-4.437 dBK)

Horizontal maximum power gain: 0.132 (-8.810 dB)
Maximum vertical ERP:

5.6 kW (7.482 dBk)
Vertical maximum power gain:  2.046 (3.109 dB)
Total input power: 2.737 kW (4.373 dBKk)
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Appr oximate
Antenna Orientation




