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Directional Antenna System
For
KRF X, Denver, Colorado

March 3, 2003

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

The antenna is the ERI modd 1082-8CP-DA configuration. The
circular polarized system consists of eight 92" spaced bays using two driven
circular polarized radiating elements per bay. The antenna was tested on a
60" face ERI tower, which is the structure the station plans to use to support
the array. All tests were performed on a frequency of 103.5 megahertz,
which is the center of the FM broadcast channel assigned to KRFX.

The other FM dations that will be transmitting from this directional
antenna are KDIM @ 925 MHz, KCTL @ 93.3 MHZ, KFMD @ 95.7
MHz, KALC @ 105.9 MHz and KBPI @ 106.7 MHz.

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 four bay levels of the circular polarized
system. The elements and brackets that were used in this test are the actual
components that will be supplied with the 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 directional radiation patterns for both
horizontal and vertical polarization components.

The proof-of-performance was accomplished using a 60" face ERI
tower with identicad dimenson and configuration including al braces,
ladders, conduits, coaxia lines and other appurtenances that are included in
the actua aperture at which the antenna will be ingtaled. The structure was
erected vertically on a turntable mounted on a nonr-metalic 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 one-tenth
of adegree.

System Block Diggram

The antenna under test was | . it oy fee
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A Dbroad-band horizonta and
vertical 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 Heiax
cablesto 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 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 eight 92" spaced bays using
two driven circular polarized radiating elements 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 1082-8CP-DA array is to be mounted on the 60" face ERI tower
at abearing of North 51 degrees East. Blue prints provided with the antenna
will show the proper antenna orientation alignment. The antenna aignment
procedure should be directed by a licensed surveyor as prescribed by the
FCC.

Figure #1 represents the maximum value of ether the horizontal or
vertica 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. A caculated vertica plane relative field
pattern is shown on Figure #3C attached. The power in the maximum will
reach 100 kilowatts (20.00 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 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 vertica distance
to the nearest obstruction should be a minimum of 10 ft. from the directiona
antenna. Metdlic guy wires should be a minimum distance of forty feet
horizontally from the antenna.

ELECTRONICS RESEARCH, INC.
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FIGURE: 1 DATE 2/27/03

STATION: KRFX FREQUENCY: 103.5 MHz
LOCATION: DENVER, CO. ORIENTATION: 51° TRUE
ANTENNA TYPE: 1082-8CP-DA MOUNTING: CUSTOM

STRUCTURE: 60" FACE TOWER

Envelope 190°  qgoe  170°
RMS: 0.749
Maximum: 1.000 @ 157° True
Minimum: 0.232 @ 251° True

COMMENTS: COMPOSITE PATTERN: THIS PATTERN SHOWS THE MAXIMUM OF EITHER THE H ORV AZIMUTH VALUES.
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Station: KRFX Antenna: 1082-8CP-DA Figure: 1

L ocation: Denver, CO. Orientation: 51° True Date: 2/27/03
Frequency: 103.5 MHz Tower: 60" Face tower Reference: krfxim.fig

Angl Fiad EE\\//?/ope dBK Polarization Angle Fad EE\\ﬁOpe 4Bk Polarization
09 0.799] 6388 18.05 Vertical 1809 0.88Y 7764 18.90 Horizontal
59 0846 7153 184 Vertical 1859 0812 6599 1819 Horizontal
109 0884 7808  18.93 Vertical 1909 0735 54020 17.33 Vertica
159 0913 8333 19.21] Vertical 1959 0675 4558 1659 Vertica
209 0934 8715 1940 Vertical 2000 0618 3819 1582 Vertica
259 0946 8941 1951 Vertical 2059 0563 3165 15.00 Vertica
309 09571 9164 19.62 Horizontal 2109 0512 2623 1419 Vertica
351 09621 9254 19.66 Horizontal 2159 0465 2162 13.35 Vertica
409 0961 9240 19.66 Horizontal 2200 0422 1783 1251 Vertica
459 0959 9202 19.64 Horizontal 2259 0387 1494 1174 Vertica
509 0956 9141 19.61 Horizontal 2309 0.349 1220 10.86 Vertica
559 09521 9057 1957 Horizontal 2359 0.304 9.24 9.66 Vertica
609 0946 8955 1952 Horizontal 2409 0.267 7.14 854 Vertica
659 0942 88721 1948 Horizontal 2459 0.243 5.93 7.73 Vertica
709 0939 8812 1945 Horizontal 2509 0.233 543 7.35 Vertica
751 0941] 8848 1947 Vertical 2559 0.237 5.60 7.48 Vertica
809 0967] 9345 19.71 Vertical 2609 0.251 6.31 8.00 Vertica
859 0983 9658 19.85 Vertical 2659 0.270 1.27 8.62 Vertica
909 0989 97.76) 19.90 Vertical 2709 0.278 7.73 8.88 Vertica
959 0983 96.69 19.85 Vertical 2759 0.274 7.51 8.76 Vertica
1009 0969 9387| 19.73 Vertical 2809 0.259 6.71 8.27 Vertica
1059 0945 8937] 1951 Vertical 2859 0.242 5.85 7.67 Vertica
1109 0913 83320 1921 Vertical 2909 0.235 554 743 Vertica
1159 0905 8195 19.14 Horizontal 2959 0.245 5.98 1.77 Vertica
1209 0906 8215 1915 Horizontal 3009 0.269 71.24 859 Vertica
1259 0913 8338 1921 Horizontal 3059 0.309 953 9.79 Vertica
1309 0926 8567] 19.33 Horizontal 3109 0359 12921 1111 Vertica
1359 0944 8905 1950 Horizontal 3159 0404 1636 1214 Vertica
1409 0965 9320 19.69 Horizontal 3200 0447 1999 13.01 Vertica
1459 0982 9650 19.85 Horizontal 3259 0485 2355 1372 Vertica
1509 0994 9874 1994 Horizontal 3309 0524 2744 14.38 Vertica
1559 0999 9986 19.99 Horizontal 3359 0562 3157] 14.99 Vertica
1609 1.000f 100.00f 20.00 Horizontal 3409 0603 3631 15.60 Vertica
1659 0994 9875 1995 Horizontal A7 0648 4194 16.23 Vertica
1709 0972 9445 1975 Horizontal 3509 0699 4845 16.85 Vertica
1759 0934 8729 1941 Horizontal 3559 0749 5563 1745 Vertica
Polarization: Envelope

Maximum Field: 1.000 @ 157° True

Minimum Field: 0.232 @ 251° True

RMS: 0.749

Maximum ERP: 100.000 kW

Maximum Power Gain: 7.162 (8.550 dB)

Total Input Power: 13.963 kW
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FIGURE NO: 2 DATE 2/27/03
STATION: KRFX FREQUENCY: 103.5 MHz
LOCATION: DENVER, CO. ORIENTATION: 51° TRUE
ANTENNA: 1082-8CP-DA . MOUNTING: CUSTOM
STRUCTURE: 60" FACE TOWER 5 l BAYS TESTED: FOUR

VERTICAL 190° 180° 170" Horizontal
RMS: 0.722 RMS: 0.722
MAXIMUM : 0.989 @ 90° TRUE 10X Scde Maximum: 1.000 @ 157° True
MINIMUM: 0.232 @ 251° TRUE Minimum: 0.030 @ 286° True

COMMENTS: MEASURED PATTERNS OF THE HORIZONTAL AND VERTICAL COMPONENTS.
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Station: KRFX Antenna: 1082-8CP-DA Figure: 2

Location: Denver, CO. Orientation: 51° True Date: 2/27/03

Frequency: 103.5 MHz Tower: 60" Face tower Reference: krfxim.fig
Horizontal Vertical Horizontal Vertical

AndlerEgaT kw | aBk | Fidd] kw | aBk |~"9e[Fiad] kw | dBk |Fidd] kw | dBk
o 0765 5852 1767 0799 6383 1805 1800 088l 7764 1890 08ad 7205 1858
5 0817 6668 1824 0848 7153 1854 185 081J 6599 1819 0791 6261 1797
10 0860 7402 1869 0884 7808 1893 1909 0727 5286 1723 0738 5402 1733
15 0806 8034 1905 0919 8333 1921 1959 0649 4199 1623 0675 4558 1659
200 0924 8546 1932 0934 8715 1940 2009 0580 3367 1527 0619 3319 1582
250 0945 8026 1951 0948 8941 1951 2059 0519 2683 1429 0569 3165 1500
309 0957 9164 1962 0949 8099 1954 2109 0461 2124 1327 0514 2623 1419
350 0962 9254 1066 0940 8839 1946 2159 039§ 1570 1196 0469 2162 1335
200 0961 9240 1966 0921 8484 1929 2209 03] 1092 1038 0424 1783 1251
250 0959 9202 1964 0894 7993 1903 2259 02684 709 851 0331 1494 1174
509 0956 9141 1961 0879 7656 1884 2309 0204 417 620 034d 12200 1086
550 0952 9057 1957 0867 7508 1876 2359 0144 202 306 0304 924 966
609 0946 8955 1957 0870 7571 1879 2409 0099 087 059 0261 714 854
65 0942 8872 1048 0834 7817 1893 2459 0069 040 396 0249 593  7.73
709 0939 8812 1945 090 8248 1916 2509 005 027 566 023 543 7.3
750 0937 8775 1043 0941 8848 1947 2559 006 039 412 0231 560 748
809 0936 8761 1943 0967 9345 1971 2609 0074 054 266 025] 631 800
850 0935 8737 1041 0983 9658 1985 2659 0079 063 200 0270 727 862
ood 0931 8673 1938 098d 9776 1990 2709 007d o061 214 02/ 773 888
959 0926 8569 1933 0983 9669 1985 2759 0070 049 310 0274 751 876
1009 0918 8430 1926 096d 9387 1973 2809 005§ 031 510 0259 671 827
1050 0912 8312 1920 0945 8937 1951 2859 0034 011 944 024 585 767
1109 0907 8234 1016 0913 8337 1921] 2909 0039 015 829 0239 554  7.43
1150 0905 8195 1014 0871 7691 1886 2959 0070 048 316 0249 598  7.77
1200 0906 8215 1915 0850 7223 1859 3009 0117 137 138 0269 724 859
1250 0013 8338 1021 083 6019 1840 3059 0164 263 420 0309 953 979
1300 0926 8567 1933 0823 6769 1831 3109 0219 457 655 0359 1297 1111
1350 0944 8005 1950 0824 6790 1832 3159 0264 685 837 0404 1635 1214
1400 0965 9320, 1969 0833 6089 1844 3209 0319 1017 1007 0447 1999 1301
1450 0982 9650 1985 0853 7359 1867 3259 0374 1386 1142 0489 2355 1372
1509 0994 9874 1094 0833 7887 1897 3309 0430 1848 1267 0524 2744 1438
1550 0999 9986 1099 0914 8317 1920 3359 0487 2375 1376 0564 3157 14.99
160 1000 10000 2000 0928 85727 1933 3409 054 2081 1474 0604 3631 1560
165 0994 9875 1095 0929 8635 1936 3459 0600 3598 1556 0649 4194 1623
1700 0972 9445 1975 0917 8415 1925 3509 0659 4201 1633 069§ 4845 1685
1750 0934 8729 1041 0891 7930 1899 3559 0704 5011 17.00| 0748 5563 1745

Polarization: Horizontal Vertical

Maximum Field: 1.000 @ 157° True 0.989 @ 90° True
Minimum Field: 0.030 @ 286° True 0.232 @ 251° True
RMS: 0.722 0.722

Maximum ERP: 100.000 kW 97.763 kW
Maximum Power Gain: 7.162 (8.550 dB) 7.002 (8.452 dB)

Total Input Power: 13.963 kW
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7777 GARDNER ROAD UVERTICAL PLANE RELATIVE FIELD

CHANDLER, IN. 47616 BAY SPACING
ERI TYPE 1882-8CP-DA ANTENNA 92.08 INCHES

FIGURE 3C 8 DEGREE BEAM TILT
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ANTENNA SPECIFICATIONS

Antenna Type: 1082-8CP-DA
Frequency: 103.5 MHz
Number of Bays. aght

MECHANICAL SPECIFICATIONS

Mounting: Custom
Sydem length: 61.33 ft
Orientation: 51° true

Input flange to the antenna 6 1/8 inch femde

ELECTRICAL SPECIFICATIONS
(For directiond use)

Maximum horizontal ERP: 100 kW (20.00 dBk)
Horizontd maximum power gain: 7.162 (8.550 dB)
Maximum vertical ERP: 97.763 kW (19.902 dBk)
Vertica maximum power gain: 7.002 (8.452 dB)

Totd input power: 13.963 kW (11.450 dBk)
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Four Bay Test Model
Of The Eight Bay Array
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