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Directional Antenna System
For
KALC, Denver, Colorado

April 6, 2010

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

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 105.9 megahertz,
which is the center of the FM broadcast channel assigned to KALC.

The other FM dations that will be transmitting from this directional
antenna are KDIM @ 925 MHz, KCTL @ 93.3 MHZ, KFMD @ 95.7
MHz, KRFX @ 103.5 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 professonal 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 installed. 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
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A broad-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 Heliax
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
a a bearing of North 51.5 degrees East. Blue prints provided with the
antenna will show the proper antenna orientation dignment. The antenna
alignment 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 #3D attached. The power in the maximum will
reach 25.000 kilowatts (13.979 dBKk).

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 directiona 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.

Gdide



& =20 °Horizontal Plane Relative Field Pattern

Electronics Research, Inc. 7777 Gardner Rd. Chandler, In 47610 Phone (812) 925-6000 Fax (812) 925-4030 http://www.eriinc.com

FIGURE: 1 DATE 4/6/10

STATION: KALC FREQUENCY: 105.9 MHZz
LOCATION: DENVER, CO. ORIENTATION: 51.5° TRUE
ANTENNA TYPE: 1082-8CP-DA MOUNTING: CUSTOM

STRUCTURE: 60" FACE TOWER

EnveIoEe
RMS: 0.760
Maximum: 1.000 @ 32° True
Minimum: 0.236 @ 253° True

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

L ocation: Denver, CO. Orientation: 51.5° True Date: 4/6/10
Frequency: 1059 MHz Tower: 60" Face Reference: lalclm

Angl Fidd EEV\?JOpe 4Bk Polarization Angle Field El?\\;\e;lope dBK Polarization
09 0792 1569  11.96 Horizontal 1807 0879 1913 12.82 Vertical
59 0851 1811 1258 Horizontal 185% 081§ 1663 1221 Vertical
109 0900, 20.27| 13.07| Horizontal 1907 0.763 1455 11.63 Vertical
159 0940, 2208 1344 Horizontal 1959 071§ 1288 11.10] Vertical
209 0969 2349 1371 Horizontal 2000 0673 11.32] 1054 Vertical
259 0989 2445 1388 Horizontal 2057 0.624 9.75 9.89 Vertical
309 0999 2494 1397 Horizontal 21090 0.577 8.34 9.21 Vertical
359 1.0000 2500  13.98 Horizontal 2159 0.536 7.19 857 Vertical
409 1.0000 2498 1398 Horizontal 2207 0.493 6.19 7.92 Vertical
459 0998 24.88 13.96 Horizontal 2259 0457 5.22 7.18 Vertical
509 0994 2471 1393 Horizontal 2309 0415 4.30] 6.33 Vertical
559 0989 2445  13.88 Horizontal 2359 0.363 3.39 5.30 Vertical
609 0982 2412 1382 Horizontal 2407 0.32Q 2.57, 4.09 Vertical
659 0974 2373 1375 Horizontal 2459 0.271 1.84 2.65 Vertical
709 0967] 2340  13.69 Horizontal 2500 0.242 1.47 1.66 Vertical
751 0962 2315 13.65 Horizontal 2559 0.233 1.41 1.50] Vertical
809 0970, 2353 1372 Vertical 260° 0.249 155 1.90 Vertical
859 0990 2450 13.89 Vertical 2657 0.271] 183 2.63 Vertical
909 0997 2487 1396 Vertical 2707 0.289 2.08 3.19 Vertical
959 0991] 2453 1390 Vertical 2757 0.295 2.18 3.39 Vertical
1009 0973 2365 13.74] Vertical 280° 0.291] 2.11] 3.25 Vertical
1059 0943 2224 1347 Vertical 2857 0.279 1.95 2.89 Vertical
11049 0925 21.37] 13.30 Horizontal 2907 0.27Q 1.82 2.60 Vertical
1159 0915 2095 13.21] Horizontal 2959 0.27Q 1.82 2.59 Vertical
1204 0909 2068 1315 Horizontal 3009 0.282 1.99 2.98 Vertical
1259 0907] 2056 1313 Horizontal 3059 0.306 2.35 3.71 Vertical
1309 0909 2067] 1315 Horizontal 3109 0.342 2.92 4.65 Vertical
1359 0918 21.07] 13.24] Horizontal 3159 0.3771 355 551 Vertical
1409 0933 2176 13.38 Horizontal 320° 0413 4.26 6.29 Vertical
1459 0953 2269 1356 Horizontal 3259 0.447 4.99 6.98 Vertical
1509 0968 2341f 1369 Horizontal 3309 0.482 5.81 7.64 Vertical
1559 0976 2384 1377 Horizontal 3359 0.520 6.77 8.31 Horizontal
1609 0992 2459 1391 Vertical 3409 0.575 8.27 9.18 Horizontal
1659 0.996| 24.82 13.95 Vertical 3459 0.626 9.79 9.91] Horizontal
1704 0975 23770 1376 Vertical 36090 0679 1153 10.62 Horizontal
1759 0929 2156 1334 Vertical 3657 0733 1345 11.29 Horizonta
Polarization: Envelope

Maximum Field: 1.000 @ 32° True

Minimum Field: 0.236 @ 253° True

RMS: 0.760

Maximum ERP: 25.000 kW

M aximum Power Gain: 7.053 (8.484 dB)
Total Input Power: 3.544 kW
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FIGURE NO: 2 DATE 4/6/10
STATION: KALC FREQUENCY: 105.9 MHz
LOCATION: DENVER, CO. ORIENTATION: 51.5° TRUE
ANTENNA: 1082-8CP-DA . MOUNTING: CUSTOM
STRUCTURE: 60" FACE TOWER 9809 l e BAYS TESTED: FOUR
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RMS: 0.734

RMS: 0.734
MAXIMUM : 0.997 @ 90° TRUE 10X Scde Maximum: 1.000 @ 32° True
MINIMUM: 0.236 @ 253° TRUE

Minimum: 0.077 @ 255° True

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

L ocation: Denver, CO. Orientation: 51.5° True Date: 4/6/10

Frequency: 105.9 MHz Tower: 60" Face Reference: lalclm.fig
Horizontal Vertical Horizontal Vertical

AndlersgaT kw | dBk | Fidd] kw | aBk |~"9Fad] kw | dBk | Fied] kW | dBk
0| 0792 1569 1196 0789 1554 1191 1809 0843 1776 1249 0878 1913 1287
5{ 0851] 1811 1258 084 1804 1256 185 0774 1490 1173 0818 1663 1221
109 00000 2027 1307 0898 2015 1304 1907 0608 1209 1082 0763 1455 1.63
159 00400 2208 1344 0933 2178 1338 195 0629 990 998 071d 1288 1110
200 0969 2349 1371 0958 2286 1359 2000 0570 811 909 0674 1132 1054
250 0980 2445 1388 0968 2335 1368 2050 0517 656 817 0624 975 989
300 09099 2494 1397 0967 2316 1365 2109 044 502 701 0571 834 921
350 1000 2500 1398 0947 2243 1351 2159 03%| 381 581 0538 719 857
200 1000 2498 1398 0921 2120 1326 2209 0321 268 427 0498 619  7.92
250 0998 2488 1396 0889 1976 1206 2259 0274 184 266 0451 522 718
50 09094 2471 1393 0867 1880 1274 2300 022 124 092 0419 430 633
550 0980 2445 1388 0858 1833 1263 235 0174 075 -126 0368 339 530
600 0982 2412 1387 0858 1840 1265 2400 013 044 361 032 257 409
651 0974 2373 1375 0873 1004 1280 2459 0104 026 583 0271 184 265
700 0967 2340 1369 0900 2024 13068 250° 0084 018 753 0244 147 166
750 0962 2315 1365 0939 22000 1342 2559 0071 015 827 0238 141 150
80l 0959 2208 1361 0970 2353 1372 2609 0079 016 802 024d 155 190
850 0957 2280 1360 0990 2450 1389 2659 0089 018 -739 0271 183 263
ol 0956 2285 1359 0997 2487 1396 2709 0095 023 644 028 208 319
950 0953 2270 1356 0991 2453 1390 2751 0104 030 528 0295 218 339
1001 0946 2238 1350 097 2365 1374 2809 0126 040 -400| 0291 211 325
105 0936 2192 1341 0949 2224 1347 2859 0147 054 265 0279 195 289
100 0925 2137 1330 0903 2037 1309 2009 0174 074 130 027 182 260
115 0915 2095 1321 0864 1867 1271 2059 0199 098 008 027 182 259
1201 0009 2068 1315 0837 1752 1244 3009 0224 130 113 0284 199 298
125 0907 2056 1313 0821] 1687 1227 3059 0260 168 226 03064 235 371
1300 0009 2067 1315 0817 1670, 1223 3109 0296 219 340 0344 292 465
135 0018 2107 1324 0829 1716 1235 3159 0339 281 443 0371 355 551
1400 0933 2176 1338 085 1822 1261 3209 037 359 555 0413 426 629
145 0953 2260 1356 0803 1097 1209 3259 0424 446 649 0447 499 698
1500 0068 2341 1369 0939 2203 1343 3309 047 551 741 048d 581 764
155 0976 2384 1377 0974 2363 1374 335 052 677 831 0519 674 829
1601 0078 2393 1379 0997 2459 1391 3409 0575 827 918 0564 795 901
165 0967 2336 1368 0999 2487 1395 3457 0628 979 991 0613 941 973
1700 0040 2200 1344 0979 2377 1376 3509 067 1153 1062 0671 1125 1051
1750 0899 2020 1305 0929 2156 1334 3550 0733 1345 1129 0728 1325 1122

Polarization: Horizontal Vertical

Maximum Field: 1.000 @ 32° True 0.997 @ 90° True
Minimum Field: 0.077 @ 255° True 0.236 @ 253° True
RMS: 0.734 0.734

Maximum ERP: 25.000 kW 24.869 kW
Maximum Power Gain: 7.053 (8.484 dB) 7.016 (8.461 dB)

Total Input Power: 3.544 kW
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ANTENNA SPECIFICATIONS

Antenna Type: 1082-8CP-DA
Frequency: 105.9 MHz
Number of Bays. aght

MECHANICAL SPECIFICATIONS

Mounting: Custom
Sydem length: 61.33 ft
Orientation: 51.5° true

Input flange to the antenna 6 1/8 inch femde

Maximum horizontd ERP;

ELECTRICAL SPECIFICATIONS
(For directiond use)

Horizontd maximum power gain: 7.053 (8.484 dB)

Maximum vertica ERP;

Vertica maximum power gain: 7.016 (8.461 dB)

Totd input power:

s
Q
=

25.000 kW (13.979 dBK)
24.869 KW (13.957 dBK)

3.544 KW (5.496 dBK)
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Four Bay Test Model
Of The Eight Bay Array
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