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Directional Antenna System
for
WKVH, Monticello, Florida

June 20, 2005

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

The antenna is the ERI modd LP-2E-DA-HW configuration. The
circular polarized system consists of two half-wavelength spaced bays using
one driven circular polarized radiating element per bay and one horizontal
parasitic eement per bay. The antenna was mounted on the North 243
degrees East tower leg with bracketry to provide an antenna orientation of
North 273 degrees East. The antenna was tested on a 10' face tower, which
Is the structure the station plans to use to support the array. All tests were
performed on a frequency of 91.9 megahertz, which is the center of the FM
broadcast channel assigned to WKVH.

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 Electrica 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 scade model of the complete
circular polarized system with the associated horizontal parasitic €ement.
The elements and brackets that were used in this test are dectricaly
equivaent to those that will be supplied with the antenna. A section of 1 5/8
inch o.d. rigid coaxia line was used to feed the test antenna, and a section of
1 5/8 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 elements
was adjusted in order to achieve the directional radiation patterns for both
horizontal and verticd polarization components.

The proof-of-performance was accomplished using a 10' face tower
with identica dimension and configuration including al braces, ladders,
conduits, coaxiad lines and other appurtenances that are included in the
actua aperture at which the antenna will be installed. The structure was
erected vertically on a turntable mounted on a non-metalic building with the
antenna centered verticaly 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 A : 1 B
Wavetek Model 3000 sgna generator. The Test Rangs
frequency of the signal source was set at o Emmm-—w — *-"m---’h
91.9 MHz and was constantly monitored by g
an Anritsu Modd ML521B measuring Fiprs <8
recelver.

A broad-band horizontal and vertica dipole system, located
gpproximately 628 feet from the test antenna, was used to recelve 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
cablesto an Anritsu Model ML521B measuring receiver.

System Block Diagram

Furied Cabim  — 4
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This data was interfaced to a Hewlett-Packard Laser Jet 4P printer by means
of a Pentium 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 signa 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 two half-wavelength spaced
bays using one driven circular polarized radiating element per bay and one
horizontal parasitic element per bay. The power distribution and phase
relationship will be fixed when antenna is manufactured.  Proper
maintenance of the elements should be al that is required to maintain the
pattern in adjustment.

The LP-2E-DA-HW array is to be mounted on the North 243 degrees
East tower leg of the 10' face tower at a bearing of North 273 degrees East.
Blue prints provided with the antenna will show the proper antenna
orientation alignment. The antenna alignment procedure should be directed
by alicensed 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 actua 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 1.5 kilowatts (1.761 dBK).

The power at North 40-130 degrees East does not exceed .38 kilowatts
(-4.202 dBK).

The RMS of the vertically polarized horizontal plane component does
not exceed the RMS of the horizontally polarized horizontal plane
component.
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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 vertica length of the structure required to support the
antennais 30t 8in.

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.  Metdlic guy wires should be a minimum distance of forty feet
horizontaly from the antenna.

ELECTRONICS RESEARCH, INC.
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FIGURE: 1 DATE 6/20/2005
STATION: WKVH FREQUENCY: 91.9 MHz
LOCATION: MONTICELLO, FL ORIENTATION: 273° TRUE
ANTENNA TYPE: LP-2E-DA-HW MOUNTING: STANDARD
STRUCTURE: 10' FACE TOWER \\*‘

Envelope 190°

RMS: 0.753
Maximum: 1.000 @ 214° True
Minimum: 0.237 @ 76° True

COMMENTS. COMPOSITE PATTERN: THIS PATTERN SHOWS THE MAXIMUM OF EITHER THE H ORV AZIMUTH VALUES. THIS
PATTERN IS GREATER THAT 85% OF THE FCC FILED COMPOSITE PATTERN BPED-20030709AA0.
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Station: WKVH Antenna: LP-2E-DA-HW Figure: 1

L ocation: Monticello, FL Orientation: 273° True Date: 6/20/2005
Frequency: 91.9 MHz Tower: 10' Face tower Reference: wkvhlm.fig

Angl Fidd EE\\IEOPe 4BK Polarization Angle Field E'?\\;sope dBK Polarization
09 0.909 1.24] 0.93 Vertical 1807 0.813 099 -0.04 Horizontal
59 0.861] 1.11] 0.46 Vertical 1859 0.822 1.01 0.06 Horizontal
109 0.804 097 -013 Vertical 1907 0.844 1.07 0.31 Horizontal
159 0.751 085 -0.73 Vertical 1959 0.88§ 1.18 0.71 Horizontal
209 0.695 073 -1.39 Vertical 200° 0.93§ 131 1.18 Horizontal
259 0.628 059 -2.28 Vertical 2057 0.972 142 152 Horizontal
309 0.559 047 -330 Vertical 2109 0.9%4 1.48 1.71 Horizontal
359 0484 035 -453 Vertical 2159 1.000 1.50 1.76 Horizontal
409 0411 025 -597 Vertical 2200 0.9%4 1.48 1.71 Horizontal
459 0.301 014 -865 Vertical 2259 0.980 1.44 159 Horizontal
509 0.251 0.09 -10.26 Horizontal 2309 0.959 1.38 1.40 Horizontal
559 0.251 0.09 -10.26 Horizontal 2359 0.931 1.30 1.14 Horizontal
609 0.248 0.09 -10.35 Horizontal 2407 0.929 1.29 112 Vertical
659 0.243 0.09 -1052 Horizontal 2459 0.929 1.30 113 Vertical
709 0.239 0.09 -10.67 Horizontal 250° 0.900 122 0.85 Vertical
759 0.237 0.08] -10.74] Horizontal 2559 0.846 1.07 0.31 Vertical
809 0.241] 0.09 -1059 Horizontal 2607 0.811 099 -0.06 Vertical
859 0.255 010, -10.09 Horizontal 265° 0.805 097 -012 Vertical
909 0.280 012 -9.30 Horizontal 270° 0.817 1.00 0.01 Vertical
959 0.314] 015 -829 Horizontal 2759 0.840 1.06 0.25 Vertical
1009 0.358 019 -7.16 Horizontal 2809 0.874 1.15 0.59 Vertical
1059 0.397 024 -6.27 Horizontal 2857 0.902 122 0.86 Vertical
1109 0.425 027| -567 Horizontal 2909 0.918 1.26 1.02 Vertical
1159 0.443 029 -530 Horizontal 2959 0.922 1.27 1.05 Vertical
1209 0.451 031 -515 Horizontal 3009 0.908 1.24 0.92 Vertical
1259 0.456 031 -507 Vertical 3059 0.921 1.27 1.05 Horizontal
1309 0.478 034 -465 Vertical 3109 0.953 1.36 1.34 Horizontal
1359 0.501 038 -4.24 Vertical 3159 0.974 142 1.54 Horizontal
1409 0.526 042 -382 Vertical 3207 0.984 146 1.64 Horizontal
1459 0.549 045 -345 Vertical 3259 0.987 1.46 1.64 Horizontal
1504 0578 0500 -301 Vertical 3309 0.970 141 1.50 Horizontal
155 0.608 056 -256 Vertical 33579 0.988 147 1.66 Vertical
1604 0.646 063 -2.03 Vertical 340° 1.00Q 150, 176 Vertical
165 0.682 0700 -1.56 Horizontal 3459 0.992 148 1.69 Vertical
17094 0.743 083 -082 Horizontal 3509 0.974 142 153 Vertical
1759 0.794 095 -025 Horizontal 3559 0.946 1.34 1.28 Vertical
Polarization: Envelope

Maximum Field: 1.000 @ 214° True

Minimum Field: 0.237 @ 76° True

RMS: 0.753

Maximum ERP:; 1.500 kW

Maximum Power Gain: 1.346 (1.291 dB)

Total Input Power: 1.114 kKW
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FIGURE NO: 2 DATE 6/20/2005
STATION: WKVH FREQUENCY: 91.9 MHz
LOCATION: MONTICELLO, FL ORIENTATION: 273° TRUE
ANTENNA: LP-2E-DA-HW . MOUNTING: STANDARD
STRUCTURE: 10' FACE TOWER 5 l BAYS TESTED. TWO
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RMS: 0.703 RMS: 0.705
MAXIMUM: 1.000 @ 339° TRUE a4 Maximum: 1.000 @ 214° True
MINIMUM : 0.020 @ 65° TRUE Minimum: 0.237 @ 35° True

Horizontal

COMMENTS: MEASURED PATTERNS OF THE HORIZONTAL AND VERTICAL COMPONETS.
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Station: WKVH Antenna: LP-2E-DA-HW Figure: 2

L ocation: Monticello, FL Orientation: 273° True Date: 6/20/2005

Frequency: 91.9 MHz Tower: 10' Face tower Reference: wkvhlm.fig
Horizontal Vertical Horizontal Vertical

AnglerEraaT kw | aBk | Fidd] kw | oBk |~"9e[Fiad] kw | dBk |Fidd] kw | dBk
o 0803 097 014 0909 124 o093 1800 0sid 099 -004 0774 09 -048
5{ 07477 084 077 0sel]l 111 046 185 0szd 101 008 0770 089 -050
10 0653 o064 194 0804 097 013 1909 0848 107 031 0755 085 068
15 0538 043 363 075] 085 073 1959 0889 118 071 0729 080 -099
200 0430 028 557 0695 073 -139 2009 093 131 118 0704 075 -123
250 0320 016 791 062 059 228 2059 097 142 152 oeod 073 -134
309 0262 010 987 0559 047 330 2109 0994 148 171 0708 075 -127
350 0237 008 -1074 0484 035 453 2159 1000 150 176 0729 080 -0.99
200 0240 009 -1064 0411 025 597 2209 0994 148 171 0761 088 -054
250 0246 009 -1041] 0301 014 -865 2259 oo 144 159 082 101 006
509 0251 009 -1026 0210 007 -1180| 2309 0959 138 140 0874 115 059
559 0251 009 -1026 0114 002 -17.23 2359 093] 130 114 0910 124 094
609 0248 009 -1035 0045 000 -2508 2409 0898 1200 080 0o2d 129 112
650 0243 009 -1052 0020 000 3218 2459 0859 109 033 092d 130 113
709 0239 009 -1067] 003 000 2876 2509 0814 099 002 0ood 122 085
759 0237 008 -1074 0056 000 2333 2559 0789 092 038 084 107 031
809 0241] 009 -1050 0084 001 2002 2609 0759 088 063 081] 099 -006
850 0255 010 -1009 0091 001 -1904 2659 0743 083 082 0808 097 -012
ood 0280 012 930 0104 002 -1808 2709 073 081 -093 0814 100 001
959 0314 015 829 013] 003 -1590 2759 073 081 -093 084 106 025
1009 0358 019 716 0174 005 -1324 2809 0743 083 082 0874 115 059
1050 0397 024 627 0249 009 -1038 285 0769 087 059 090 122 086
1109 0425 027 567 034 017 776 2909 0794 094 026 091d 126 102
1159 0443 029 530 0393 023 634 2959 083] 104 016 0924 127 105
1200 0451 031 515 0431 028 555 3009 0880 116 065 0904 124 092
1250 0448 030 522 0458 031 507 3059 0921 127| 105 0874 115 062
1309 0442 029 534 0479 034 465 3109 0959 138 134 084 107 031
1350 0447 030 523 0501 038 424 3159 0974 142 154 083 104 017
400 0461 032 496 0528 042 382 3209 098d 146 164 084 107 028
1451 0485 035 453 054 045 345 3259 0987 146 164 0884 117 069
1509 0518 040 395 0574 050 -301] 3309 0970 141 150 0947 135 129
1550 0569 049 314 0608 056 256 3359 093d 132 120 0989 147 166
1600 0626 059 231 0648 063 203 3409 08971 121] 082 1000 150 176
1650 0682 070, -156 0681 070 -158 3459 0871 114 056 0997 148 169
1700 0743 083 082 071 077 112 3509 085 109 037 0974 142 153
1750 0794 095 025 0751 086 066 3559 0839 104 019 0944 134 128

Polarization: Horizontal Vertical

Maximum Field: 1.000 @ 214° True 1.000 @ 339° True
Minimum Field: 0.237 @ 35° True 0.020 @ 65° True
RMS: 0.705 0.703

Maximum ERP: 1.500 kW 1.500 kW
Maximum Power Gain: 1.346 (1.291 dB) 1.346 (1.291 dB)

Total Input Power: 1.114 kW



Relative Field Voltage
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' Vertical Plane Relative Field Pattern

WKVH, Monticello ,FL, 91.9 MHz
Figure#: 3 Date: 6/20/2005

A 2level, .5 wave-length spaced LP-2E-DA-HW directional antenna
with 0° beam tilt, 0% null fill and a H/V maximum power ratio of 1.000
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Vertical Polarization Gain: Horizontal Polarization Gain:
Maximum: 1.346 (1.291 dB) Maximum: 1.346 (1.291 dB)
Horizontal Plane: 1.346 (1.291 dB) Horizontal Plane: 1.346 (1.291 dB)
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ANTENNA SPECIFICATIONS
AntennaType  LP-2E-DA-HW
Frequency: 91.9 MHz
Number of Bays 2

MECHANICAL SPECIFICATIONS

Mounting: Standard
Sydem length: 14ft5in
Aperture length required: 30ft8in.
Orientation: 273° true

Input flange to the antenna 1 5/8 inch femade

ELECTRICAL SPECIFICATIONS
(For directiona use)

Maximum horizontal ERP; 1.5 kW (1.761 dBK)
Horizontal maximum power gain: 1.346 (1.29 dB)
Maximum vertica ERP: 1.5kW (1.761 dBKk)
Vertical maximum power gain: 1.346 (1.29 dB)

Totd input power: 1.114 kW (.471 dBK)




