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Directional Antenna System
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WYZY, Saranac, New York

April 3, 2008

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

The antenna is the ERI mode 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, two horizontal
parasitic elements per bay and one vertica parasitic element interleaved
between the bays. The antenna was mounted on the North 162 degrees East
tower face with bracketry to provide an antenna orientation of North 162
degrees East. The antenna was tested on a 57" face tower, which is the
structure the station plans to use to support the array. All tests were
performed on a frequency of 106.3 megahertz, which is the center of the FM
broadcast channel assigned to WYZY .

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. Silliman has the Bachelor of Electrical
Engineering and the Master of Electrical Engineering degrees from Corndl
University and is a registered professiona 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-scale model of the complete
circular polarized system with the associated horizontal and vertica parasitic
elements. The elements and brackets that were used in this test are
electrically equivalent to those that will be supplied with the antenna. A
section of 1 5/8 inch o.d. rigid coaxial 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 al tests.

The power distribution and phase relationship to the antenna e ements
was adjusted in order to achieve the directiona radiation patterns for both
horizontal and vertical polarization components.

The proof-of-performance was accomplished using a 57" face tower
with identicad dimension and configuration including al braces, ladders,
conduits, coaxia lines and other agppurtenances that are included in the
actua aperture a which the antenna will be instaled. The Structure was
erected vertically on a turntable mounted on a nonr-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 a US Digita angle position indicator. The resolution
of this angle position indicator is one-

hundredth of a degree.

The antenna under tet was . System Block Diagram
operated in the transmitting mode and S s e Jueavs
fed from a HP8657D signal generator. oy -

The frequency of the signal source was LI:I .
set at 106.3 MHz and was constantly Svo s ki T -
monitored by a Rohde & Schwarz Test Range
ESVD mesasuring receiver. - gw-m e — @8 — Facavs acams

A broadband horizontal and -
vertical  dipole system, located I LT

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.
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The signals received by the dipole system were fed to the test building by
way of two buried Heliax cables to a Rohde & Schwarz measuring receiver.
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 azimuith.

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, two
horizontal parasitic elements per bay and one vertica parasitic element
interleaved between the bays. 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 LP-2E-DA-HW array is to be mounted on the North 162 degrees
East tower face of the 57" face tower at a bearing of North 162 degrees East.
Blue prints provided with the antenna will show the proper antenna
orientation aignment. The antenna alignment procedure should be directed
by alicensed surveyor as prescribed by the FCC.

Figure #1 represents the maximum value of ether 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 actual 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 1.45 kilowatts (1.614 dBK).

The power at North 14 degrees East does not exceed 0.122 kilowatts
(-9.136 dBK).

The power at North 61 degrees East does not exceed 0.476 kilowatts
(-3.224 dBk).

The power at North 300 degrees East does not exceed 0.129 kilowatts
(-8.894 dBk).
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The power at North 351 degrees East does not exceed 0.737 kilowatts
(-1.325 dBk).

The RMS of the vertically polarized horizonta plane component does
not exceed the RMS of the horizontaly polarized horizontal plane
component.

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 vertical length of the structure required to support the
antennais 24 feet 7in.

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
horizontally from the antenna.

ELECTRONICS RESEARCH, INC.

Godd/

The Microsoft Word document on file electronically at Electronic Research, Inc. governs the spedfications soope, ad
configuration of the product described. All other representations whether verbal, printed, or electronic are subordinate to the master
copy of this document on file at ERI.
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FIGURE NO: 1

STATION: WYZY

LOCATION: SARANAC LAKE, NY
ANTENNA: LP-2E-DA-HW
STRUCTURE: 57" ERI TOWER

DATE 3/31/2008
FREQUENCY: 106.3 MHz
Orientation: 162° True
MOUNTING: CUSTOM
BAYS TESTED: TWO
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Measured Composite:

RMS: 0.740
Maximum: 1.000 @ 145° True
Minimum: 0.146 @ 26° 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 BMPH-20080128AAR.
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Sation: WYZY Antenna: LP-2E-DA-HW Figure: 1
Location: Saranac Lake, NY Orientation: 162° True Date: 3/31/2008
Frequency: 106.3 MHz Tower: 57" ERI tower Reference: wyzylm.fig

Angl Fidd EE\\//?I/ope 4Bk Polar ization Angle Field El?\\;\e;lope dBK Polarization
04 0.238 0.08 -10.87 Horizontal 1807 0.950 1.31 1.17 Vertical
59 0.261] 0.10 -10.07 Horizontal 185 0.957 1.33 1.23 Vertical
109 0.266 010f -9.88 Horizontal 1907 0.968 1.36 1.33 Vertical
159 0.248 0.09 -10.49 Horizontal 1959 0.98]] 1.39 144 Vertical
209 0.208 0.06] -12.04 Horizontal 2009 0.990 1.42 153 Vertical
259 0.147 0.03 -15.05 Horizontal 2059 0.996 144 1.58 Vertical
309 0.179 005 -13.34 Vertical 210° 1.000 145 161 Vertical
359 0.232 0.08 -11.09 Vertical 2159 1.000 145 161 Vertical
409 0.289 012 -9.17 Vertical 220° 0.993 143 156 Vertical
459 0.344 017 -7.66 Vertical 2259 0.98Q 1.39 144 Vertical
509 0.400 023 -6.34 Vertical 230° 0.962 1.34 1.28 Vertical
559 0.456 030 -5.20 Vertical 2359 0.93§ 1.27 1.04 Vertical
609 0.514 038 -4.17 Vertical 240°  0.906 1.19 0.76 Vertical
659 0.568 047 -331 Vertical 245° 0.866 1.09 0.36 Vertical
709 0.623 056 -250 Vertical 250° 0.82Q 098 -011 Vertical
759 0.687 068 -1.65 Horizontal 2559 0.769 086 -0.67 Vertical
809 0.751 082 -0.88 Horizontal 2609 0.710 073 -1.36 Vertical
859 0.798 092 -0.35 Horizontal 265° 0.644 060 -2.18 Vertical
909 0.838 1.02 0.08 Vertical 2709 0.626 057] -2.46) Horizontal
959 0.874 1.11] 0.44] Vertical 2759 0.661 063 -1.99 Horizontal
1009 0.899 1.17 0.69 Vertical 2809 0.696 070 -1.54 Horizontal
1059 0.915 1.21] 0.84] Vertical 2859 0.713 074 -1.32 Horizontal
11094 0.921 1.23 0.90 Vertical 2909 0.711 073 -1.35 Horizontal
1159 0.932 1.26 1.01 Vertical 2959 0.69]] 069 -1.60 Horizontal
1209 0.942 1.29 1.09 Vertical 3007 0.653 062 -2.08 Horizontal
1259 0.950 1.31] 1.17 Vertical 3059 0.599 052 -2.84 Horizontal
1309 0.967 1.36 1.32 Horizontal 3109 0.527 040 -394 Horizontal
1359 0.984] 1.40 1.47 Horizontal 3159 0.449 029 -535 Horizontal
1409 0.995 144 1.57 Horizontal 3209 0.368 0200 -7.06 Horizontal
1459 1.000 1.45 1.61 Horizontal 3259 0.295 013 -899 Horizontal
1509 0.997 144 1.59 Horizontal 3309 0.232 0.08 -11.09 Horizontal
1559 0.991 1.42 153 Horizontal 3359 0.181 005 -13.25 Horizontal
1609 0.980 1.39 144 Horizontal 3409 0.152 0.03| -14.73 Horizontal
1659 0.965 1.35 1.30 Horizontal 3459 0.156 0.04 -1450 Vertical
1709 0.946 1.30 1.13 Horizontal 3509 0.166 004 -1397 Horizontal
1759 0.945 1.30 1.12 Vertical 3559 0.199 006 -1241 Horizonta
Polarization: Envelope

Maximum Field: 1.000 @ 145° True

Minimum Field: 0.146 @ 26° True

RMS: 0.740

Maximum ERP: 1.450 kW

Maximum Power Gain: 1.333 (1.247 dB)
Total Input Power: 1.088 kW
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FIGURE NO: 2
STATION: WYZY
LOCATION: SARANAC LAKE, NY
ANTENNA: LP-2E-DA-HW
STRUCTURE: 57" ERI TOWER
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DATE 3/31/2008
FREQUENCY: 106.3 MHz
ORIENTATION: 162° TRUE
MOUNTING: CUSTOM
BAYS TESTED: TWO
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MINIMUM: 0.110 @ 16° TRUE

Minimum: 0.065 @ 38° True

COMMENTS: MEASURED PATTERNS OF THE HORIZONTAL AND VERTICAL COMPONENTS.
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Sation: WYZY Antenna: LP-2E-DA-HW Figure: 2

L ocation: Saranac Lake, NY Orientation: 162° True Date: 3/31/2008

Frequency: 106.3 MHz Tower: 57" ERI tower Reference: wyzylm.fig
Horizontal Vertical Horizontal Vertical

AndlersgaT kw | dBk | Fidd] kw | dBk |~"9Fad] kw | dBk | Fied] kW | dBk
0| 0238 o008 -1087 0144 003 -1508 1809 o9l 1200 081 0950 131 117
5{ 0261] 010 -1007 0133 003 -1594 185 090d 118 070 0951 133 123
109 0266 010 988 011d 002 -1690 1907 08oq 116 064 096d 136 133
159 0248 009 -1049 0110 002 -1755 1959 0sol] 115 061 098] 139 144
200 0208 006 -1204 0115 007 -1718 2009 0895 116 065 09od 142 153
250 0147 003 -1508 0139 003 -1555 2059 0905 119 075 0996 144 158
300 0007 001 -1861 0179 005 -1334 2109 0921 123 090 100d 145 161
350 0070 001 2147 0237 008 -1109 2159 0939 128 106 100d 145 161
200 0073 001 2118 0289 012 917 2209 ooad 130 115 0993 143 156
250 0135 003 -1581 0344 017 766 2259 0954 131 118 098] 139 144
50 0234 008 -1099 0400 023 634 2309 094 129 110 0964 134 128
550 0330 016 803 0458 030 5200 2350 090 120 078 093d 127 104
600 0410 024 613 0514 038 417 2409 085] 105 022 0904 119 076
650 0496 038 447 0568 047 331 2459 0770 086 -066 0864 109 036
700 0601 052 281 0623 058 -250 2509 0693 070, -157 082 098 -0l
750 0687 068 -165 0679 067 177 2559 0641 059 226 0764 086 067
8l 0751 082 088 0731 079 -104 2609 061 054 265 071 073 -136
850 0798 092 035 0792 0901 -041 2659 0604 054 271 0648 060 218
o 0828 099 003 083 102 008 2709 0628 057 246 0583 049 307
950 0841l 103 011 0874 111 044 275 066] 063 -199 0524 040 -401
1000 0824 103 014 0sod 117 069 2809 0696 070, -154 0471 032 492
105 0853 105 023 0918 121 o084 285 0713 074 132 0424 026 588
1100 0863 109 038 0921 123 090 2009 0711 073 -135 0374 021 687
1151 0883 114 058 0937 126 101 2057 0691 069 -160 0338 016 -7.87
200 09015 121] o084 0944 129 109 3009 0653 062 208 0294 013 901
125 0oad 129 111 0950 131 117 3059 0599 052 284 0250 009 -1041
1300 0967 138 132 0958 133 122 3109 0521 040 394 0204 006 -1202
135 0984 140 147 0961 134 126 3159 044d 029 535 016d 004 -1384
400 0995 144 157 0963 135 129 3209 0364 020 706 014d 003 -1543
145 10000 145 161 0964 135 130 3259 0299 013 899 0124 002 -1634
500 0997 144 159 0963 134 128 3309 0234 008 -11.09 0121 002 -1630
155 0001 142 153 0958 133 124 335 018] 005 -1325 0131 003 -1566
1601 0980 139 144 0951 131 118 3409 0150 003 -1473 0143 003 -14.95
165 0965 135 130 0949 130, 113 3457 0150 003 -1487 0158 004 -1450
1701 0946 130 113 0944 129 111 3509 0166 004 -1397 0154 004 -1436
1750 0926 124 095 0945 130 112 3559 0199 008 -1241] 0155 003 -1453

Polarization: Horizontal Vertical

Maximum Field: 1.000 @ 145° True  1.000 @ 212° True
Minimum Field: 0.065 @ 38° True 0.110 @ 16° True
RMS: 0.708 0.707

Maximum ERP: 1.450 kW 1.450 kW
Maximum Power Gain: 1.333 (1.247 dB) 1.333 (1.247 dB)

Total Input Power: 1.088 kW



Relative Field Voltage

l"_l'_
' Vertical Plane Relative Field Pattern

WYZY, Saranac Lake, NY, 106.3 MHz
Figure#: 3 Date: 3/31/2008

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: 1.333 (1.247 dB) Maximum: 1.333 (1.247 dB)
Horizontal Plane: 1.333 (1.247 dB) Horizontal Plane: 1.333 (1.247 dB)
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ANTENNA SPECIFICATIONS

Antenna Type: LP-2E-DA-HW
Frequency: 106.3 MHZ
Number of Bays. Two

MECHANICAL SPECIFICATIONS

Mounting: Custom
Sysem length: 12ft1lin
Aperture length required: 24ft7in
Orientation: 162° true

Input flange to the antenna 1 5/8* female.

ELECTRICAL SPECIFICATIONS
(For directional use)

Maximum horizontal ERP: 1.450 KW (1.614 dBK)

Horizonta maximum power gain: ~ 1.333 (1.247 dB)

Maximum vertical ERP: 1.450 kW (1.614 dBk)

Vertica maximum power gain: 1.333(1.247 dB)

Tota input power: 1.088 kW (0.368 dBK)

et

Figure 24




