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Directional Antenna System
for
WYQS, Mars Hill, North Carolina

March 27, 2008

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

The antenna is the ERI model 1092-1CP-DA configuration. The
circular polarized system consists of one bay using two driven circular
polarized radiating elements attached to two flat panels and one horizontal
parastic element placed one-quarter wave above and below the eements.
The antenna was mounted on the North 61 degrees East tower leg with
bracketry to provide an antenna orientation of North 54 degrees East. The
antenna was tested on a tapered tower, which is the structure the station
plans to use to support the array. All tests were performed on a frequency of
90.5 megahertz, which is the center of the FM broadcast channel assigned to
WYQS.

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
Universty and is a registered professona 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 parasitic element.
The dements and brackets that were used in this test are eectricaly
equivalent to those that will be supplied with the antenna.

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

The proof-of-performance was accomplished using a tapered tower
with identicad dimension and configuration including al braces, ladders,
conduits, coaxia lines and other appurtenances that are included in the
actua aperture a which the antenna will be instdled. 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 . System Block Diagram
radiation of the test approximately 30 ;
feet above ground. The turntable is
equipped with a motor drive and a
US Digital angle position indicator.
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The antenna under test was PR Y r—
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operated in the transmitting mode

and fed from a HP8657D signa generator. The frequency of the signa
source was set at 90.5 MHz and was constantly monitored by a Rohde &
Schwarz ESVD measuring receiver.

A broadband 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 signds received by the dipole system were fed to the test building by
way of two buried Heliax cables to a Rohde & Schwarz measuring receiver.
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This data was interfaced to a Hewlett-Packard Laser Jet 4P printer by means
of a 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 one bay using one driven
circular polarized radiating element and one horizontal parasitic eement
placed one-quarter wave above and below the bay. The power distribution
and phase relationship will be fixed when antenna is manufactured. Proper
maintenance of the elements should be dl that is required to maintain the
pattern in adjustment.

The 1092-1CP-DA array is to be mounted on the North 61 degrees
East tower leg of the Tapered tower at a bearing of North 54 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 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 actual measured pattern does not exceed
the authorized FCC composite pattern at any azimuth. A caculated vertical
plane relative field pattern is shown on Figure #3 attached. The power in the
maximum will reach 0.250 kilowatts (-6.021 dBK).

The power at North 210-220 degrees East does not exceed 0.0135
kilowatts (-18.697 dBKk).

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

The composite horizontal and verticad 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.
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The clear vertical length of the structure required to support the
antenna is20 fest.

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 ae specified by the blue prints supplied with the antenna are
to be mounted within 75 ft. horizontally of the system. The vertica distance
to the nearest obstruction should be a minimum of 10 ft. from the directiona
antenna. Metallic guy wires should be a minimum distance of forty feet
horizontally from the antenna.

ELECTRONICS RESEARCH, INC.

Loddy

The Microsoft Word document on file electronically at Electronic Research, Inc. governs the specifications, scope, and
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 DATE 3/26/2008

STATION: WYQS FREQUENCY: 90.5 MHz
LOCATION: MARS HILLS, NC ORIENTATION: 54° TRUE
ANTENNA: 1092-1CP-DA MOUNTING: CUSTOM
STRUCTURE: TAPERED TOWER ,N’ BAYS TESTED: ONE

Measured Composite:

RMS: 0.831 RMS: 0.711
MAXIMUM: 1.000 @ 0° TRUE Maximum: 1.000 @ 49° True
MINIMUM: 0.233 @ 210° TRUE Minimum: 0.071 @ 210° 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 BMPED-20070905ADL
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Station: WYQS Antenna: 1092-1CP-DA Figure: 1
Location: MarsHills, NC Orientation: 54° True Date: 3/26/2008
Frequency: 90.5 MHz Tower: Tapered Tower Reference: wygslm.fig

Angl Fidd EEV\?JOpe 4Bk Polarization Angle Field El?\\;\e;lope dBK Polarization
09 0.868 019 -7.25 Horizontal 1807 0.36Q 0.03] -14.90 Vertical
59 0.836) 0200 -7.07 Horizontal 185 0.32§ 0.03| -15.77 Vertical
109 0.901 020, -6.93 Horizontal 1909 0.279 002 -17.12 Vertical
159 0.912 021 -6.82 Horizontal 1959 0.219 001 -19.20 Vertical
209 0.924] 021 -671 Horizontal 2009 0.151 001 -2244 Vertical
259 0.939 022 -656 Horizontal 2059 0.093 0.00| -26.66 Horizontal
309 0.958 023 -6.39 Horizontal 2107 0.071] 0.00 -28.97 Vertical
359 0.976 024 -6.23 Horizontal 2159 0.096 000 -26.39 Vertical
409 0.990 024 -6.11 Horizontal 220 0.131 0.00] -23.68 Vertical
459 0.998 025 -6.04 Horizontal 2259 0.156 001 -22.14 Vertical
509 1.000 025 -6.02 Horizontal 2309 0.167 0.01] -21.55 Vertical
559 0.999 025 -6.03 Vertical 2359 0.166 001 -21.62 Vertical
609 0.991 025 -6.10 Vertical 240° 0.156 001 -22.17 Vertical
659 0.974 024 -6.25 Vertical 2459 0.141] 000 -23.02 Vertical
709 0.946 022 -650 Vertical 250° 0.13]] 000 -23.68 Vertical
759 0913 021 -6.81 Horizontal 2559 0.135 000 -2342 Vertical
809 0.894 0200 -7.00 Horizontal 2607 0.163 001 -21.79 Vertical
859 0.885 020, -7.08 Horizontal 265° 0.213 001 -19.44 Vertical
909 0.888 0200 -7.05 Horizontal 2709 0.2771 002 -17.17 Vertical
959 0.904 0200 -6.89 Horizontal 2757 0.348 003 -15.19 Vertical
1009 0.931 022 -6.64 Horizontal 2807 0.422 004 -1351 Vertical
1059 0.958 023 -6.39 Horizontal 2857 0.493 006 -12.16 Vertical
1109 0.979 024 -6.21 Horizontal 2909 0.571 0.08] -10.88 Vertical
1159 0.989 024 -6.11 Horizontal 2959 0.645 010 -9.83 Vertical
1209 0.986 024 -6.14 Horizontal 3009 0.6%4 012 -9.20 Vertical
1259 0.967 023 -6.31 Horizontal 3057 0.72Q 013 -888 Vertical
1309 0.932 022 -6.63 Horizontal 3107 0.727 013 -879 Vertical
1359 0.883 019 -7.10 Horizontal 3159 0.720 013 -887 Vertical
1409 0.823 017 -7.71 Horizontal 3209 0.711 013 -898 Vertical
1459 0.755 014 -846 Horizontal 3259 0.706 012 -9.04 Vertical
1509 0.692 012 -921 Vertical 3307 0.71Q 013 -899 Vertical
155 0.619 010 -10.19 Vertical 3359 0.72Q 013 -887 Vertical
1609 0.543 0.07] -11.32 Vertical 3407 0.739 014 -8.65 Vertical
1659 0477 0.06] -12.45 Vertical 3459 0.765 015 -835 Vertical
1704 0.426 0.05 -13.44 Vertical 3509 0.796 0.16| -8.00] Horizontal
1759 0.390 0.04 -14.20 Vertical 3559 0.836 017 -757 Horizonta
Polarization: Envelope

Maximum Field: 1.000 @ 49° True

Minimum Field: 0.071 @ 210° True

RMS: 0.711

Maximum ERP: 0.250 kW

Maximum Power Gain: 0.955 (-0.201 dB)
Total Input Power: 0.262 kW
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FIGURE NO: 2 DATE 3/26/2008
STATION: WYQS FREQUENCY: 90.5 MHz
LOCATION: MARS HILLS, NC ORIENTATION: 54° TRUE
ANTENNA: 1092-1CP-DA MOUNTING: CUSTOM
STRUCTURE: TAPERED TOWER N BAYS TESTED: ONE
3sp” 1.00 10°
mn zﬂ_u
330° i
320° 0.80 40°
310° 500
0.60
300° &0°
& 0.40
290 _—
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2707 9q°
260° 02 100°
2507 110°
0.0
24p° 120°
0.06
2307 130°
220 0.08 1407
210 1507
200° 0.10 1607
1'90:' 130@ 1?”“
VERTICAL Horizontal
RMS: 0.677 RMS: 0.678
MAXIMUM : 1.000 @ 53° TRUE 10X Scde Maximum: 1.000 @ 49° True
MINIMUM: 0.070 @ 209° TRUE Minimum: 0.028 @ 262° True

COMMENTS: MEASURED PATTERNS OF THE HORIZONTAL AND VERTICAL COMPONENTS.
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Station: WY QS Antenna: 1092-1CP-DA Figure: 2
Location: MarsHills, NC Orientation: 54° True Date: 3/26/2008
Frequency: 90.5 MHz Tower: Tapered Tower Reference: wygslm.fig
Horizontal Vertical Horizontal Vertical
Angl Angle

Field| kW dBk | Field| kW dBk Field| kW dBk | Field| kW dBk
09 0.868 019 -7.25 0.838 018 -7.55 1807 0.248 002 -1812] 0.360 003 -14.90
59 0.886 020 -7.07] 0.847 018 -746 1857 0.211 001 -1955 0.326 0.03 -15.77

109 0.901 020 -693 0.85] 018 -7420 1909 0.180 001 -2091 0279 002 -17.12

159 0.912 021 -682 0.855 018 -7.38 1959 0.151 001 -2245 0219 001 -19.20

209 0.924 021 -6.71 0.866 019 -7.27] 2007 0.121 000 -24.33 0151 001 -2244

259 0939 022 -656 0.888 020 -7.05 2057 0.093 000 -26.66/ 0.089 000 -27.04

309 0.958 023 -639 0918 021 -677 2109 0.069 000 -29.24] 0.071 0.00 -2897

351 0976 024 -623 0947 022 -649 2159 0.053 000 -31.58 0.096 0.00 -26.39

409 0.990 024 -611 0971 024 -628 2207 0.043 000 -3339 0131 0.00 -23.68

451 0.998 025 -6.04 0988 024 -613 2259 0.038 000 -3442 0156 001 -2214

509 1.000 025 -6.02 0.999 025 -603 2307 0.037 000 -34.58 0.167 001 -21.55

559 0.993 025 -6.08 0.999 025 -603 2359 0.039 000 -34.09 0.166 001 -21.62

609 0.980 024 -619 0991 025 -610 2407 0.042 000 -3354 0156 001 -22.17

659 0.961 023 -637| 0974 024 -625 2457 0.043 000 -3328 0141 000 -23.02

709 0.937 022 -658 0946 022 -650 2509 0.042 000 -3359 0131 0.00 -23.68

75 0913 021 -681 0.908 021 -685 2559 0.036 000 -34.87 0135 000 -2342

809 0.894 020 -7.00 0.868 019 -7.25 2604 0.029 000 -36.85 0.163 001 -21.79

859 0.885 020 -7.08 0.833 017] -7.60 2657 0.033 000 -3569 0213 001 -19.44

909 0.888 020 -7.05 0.808 016 -7.87] 2704 0.062 000 -30.19] 0.277 002 -17.17
959 0.904 020 -6.89 0.793 016 -801 2759 0.113 000 -2497| 0.348 003 -1519

1009 0.931 022 -664 0.79] 016 -805 2807 0.178 001 -21.00 0422 004 -1351

1059 0.958 023 -639 0.791 016 -806 2857 0.251 002 -1801 0493 0.06 -12.16

1109 0.979 024 -621 0.792 016 -805 29094 0.326 003 -15.76| 0571 0.08 -10.88

1159 0.989 024 -611 0.792 016 -804 2959 0401 004 -1395 0.645 010 -9.83

1209 0.986 024 -614 0.796 016 -801 300¢ 0461 005 -12.74] 0.694 012 -920

1251 0.967 023 -631 0.803 016 -793 3057 0.500 006 -12.03 0.720 013 -888

1309 0.932 022 -6.63 0.810 016 -7.85 3109 0.525 007 -11.62| 0.727 013 -879

1351 0.883 019 -7.10 0.809 016) -7.86 3159 0543 007 -11.32] 0.720 013  -887

1404 0.823 017) -7.71 0.792 016 -805 3209 0.562 008 -11.02 0.711 013 -898

1451 0.755 014 -846 0.753 014 -849 3259 0.587 009 -10.65 0.706 012 -9.04

1509 0.682 012 -935 0.692 012 -921 3307 0.617 010, -1021 0.710 013 -899

1551 0.605 009 -1039 0.619 010, -1019 3357 0.656 011 -9.68 0.720 013  -887

1609 0.526 0.07] -11.61 0.543 0.07] -11.32 3409 0.703 012  -9.08 0.739 014 -865

1651 0.446 0.05 -13.04 0477 0.06 -1245 3459 0.751 014 -850 0.765 015 -835

1709 0.368 0.03 -14.70 0426 0.05 -1344 3509 0.796 016 -800 0.792 016 -805

1751 0.300 002 -1647] 0.390 0.04 -14200 3557 0.836 017 -757] 0819 017) -7.75

Polarization: Horizontal Vertical

Maximum Field: 1.000 @ 49° True 1.000 @ 53° True
Minimum Figld: 0.028 @ 262° True 0.070 @ 209° True
RMS: 0.678 0.677

Maximum ERP:; 0.250 kW 0.250 kW

Maximum Power Gain: 0.955 (-0.201 dB) 0.955 (-0.201 dB)
Total Input Power: 0.262 kW
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ANTENNA SPECIFICATIONS

Antenna Type: 1092-1CP-DA
Frequency: 90.5 MHz
Number of Bays. One

MECHANICAL SPECIFICATIONS

Mounting: Custom
System length: 10ft
Aperture length required: 20 ft.
Orientation: 54° true

Input flange to the antenna 1 5/8 inch femae

ELECTRICAL SPECIFICATIONS
(For directional use)

Maximum horizonta ERP: 0.250 kW (-6.021 dBK)
Horizontal maximum power gain: 0.955 (-0.201 dB)
Maximum vertical ERP: 0.250 kW (-6.021 dBK)
Verticd maximum power gain: 0.955 (-0.201 dB)

Totd input power: 0.262 kW (-5.82 dBKk)
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Feedline
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REVISIONS
ZONE REV DESCRIPTION DATE APPROVED
ERI FEED LINE TROUCH
NOTES: (UNLESS OTHERWISE SPECIFIED) SEE DWG 21706—B1 A_| UPDATE FEED TROUGH 08/4/28| G.H.
1. ALL RED BANDS DESIGNATE SIDE TO BE MOUNTED DOWNWARD. 26
ALL FEED HARNESS CONNECTIONS ARE LABELED AND MUST BE 13
MATCHED WHEN ASSEMBLING.
A STAINLESS STEEL FLATWASHER MUST BE BETWEEN ELEMENT
MOUNT PLATE, WHICH IS BRASS, AND PLATE ON FRAME, WHICH
D HAS BEEN GALVANIZED, DUE TO CORROSIVE REACTION BETWEEN
GALVANIZED STEEL AND BRASS. 16
HORIZONTAL PARASITES ARE LOCATED 1/4 WAVE ABOVE AND BELOW
BAY LEVEL. 10
bzm%x MUST BE SECURED TO THE TOWER LEGS, HORIZONTALS,
DIAGONALS ETC. W/ BLACK CABLE TIES, BEAM CLAMPS AND/OR ~ 1
BUTTERFLY HANGERS TO PREVENT MOVEMENT AND POSSIBLE DAMAGE. / i
N
7. FINAL ORIENTATION TO BE DETERMINED BY LICENSED SURVEYOR. : —— 27
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NOTES: (UNLESS OTHERWISE SPECIFIED) RevViSoNs
1. INTERPRET DRAWING PER ASME Y14.5M—1994. 2one | Rev pescRPToN oATE APPROVED
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