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Directional Antenna System
for
KJCV, Country Club, MO

August 11, 2004

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

The antenna is the ERI mode LP-4E-DA-HW configuration. The
circular polarized system consists of 4 haf-wavelength spaced bays using
one driven circular polarized radiating element per bay, one horizontal
parasitic element per bay and two vertica parastic elements interleaved
between dternate bay pairs. The antenna was mounted on the North 138
degrees East tower face with bracketry to provide an antenna orientation of
North 138 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 89.7 megahertz, which is the center of the FM
broadcast channel assigned to KJCV.

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 Corndll
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 two bay levels of the circular polarized
system with the associated horizontal and vertical parasitic elements. The
elements and brackets that were used in this test are electricaly equivaent 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 all tests.

The power distribution and phase relationship to the antenna elements
was adjusted in order to ahieve the directional radiation patterns for both
horizontal and vertical polarization components.

The proof-of-performance was accomplished using a 57" face tower
with identica dimension 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 non-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 a degree.

The antenna under test was operated in the transmitting mode and fed
from a Wavetek Model 3000 signal generator. The frequency of the signal
source was set a 89.7 MHz and was constantly monitored by an Anritsu
Model ML521B measuring receiver.

A broad-band horizontal and vertical
dipole system, located approximately 628
feet from the test antenna, was used to
receive the emitted test signals. The dipole
sysem was mounted a the same height Em..-l..,.: TERTL-"..M.’h

System Black Diagram
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above terrain as the center of the antenna | oo
under test. The signds recaeived by the L rums
dipole system were fed to the test building by

way of two buried Heliax cables to 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 vertica
components were recorded separately.

CONCLUSIONS

The circular polarized system consists of 4 half-wavelength spaced
bays using one driven circular polarized radiating element per bay, one
horizontal paasitic element per bay and two vertica parastic elements
interleaved between dternate bay pairs. 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 LP-4E-DA-HW array is to be mounted on the North 138 degrees
East tower face of the 57" face tower at a bearing of North 138 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 releive
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 3.9 kilowatts (5.911 dBK).

The power at North 340 degrees East does not exceed .390 kilowatts
(-4.089 dBk).

The RMS of the verticaly 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
antennaiis 32 feet if the antennais to be top mounted.

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 6/21/2004

FREQUENCY: 89.7 MHz
ORIENTATION: 138° TRUE
MOUNTING: CUSTOM

STATION: KJCV

LOCATION: COUNTRY CLUB, MO
ANTENNA TYPE: LP-4E-DA-HW
STRUCTURE: 57" ERI
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RMS: 0.797
Maximum: 1.000 @ 200° True
Minimum: 0.305 @ 338° True

COMMENTS: COMPOSITE PATTERN: THIS PATTERN SHOWS THE MAXIMUM OF EITHER THE H OR V AZIMUTH
VALUES. THIS PATTERN DOES NOT EXCEED THE FCC FILED COMPOSITE PATTERN AT ANY AZIMUTH. THE RMS OF
THIS PATTERN IS GREATER THAN 85% OF THE FILED FCC COMPOSITE PATTERN BMPED-19971201MA.
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Station: KJCV Antenna: L P-4E-DA-HW
Location: Country Club, MO  Orientation: 138° True

Figure: 1
Date: 6/21/2004

Frequency: 89.7 MHz Tower: 57" ERI Reference: kjcvlim.fig

Angl Fidd EE\\IEOPe 4BK Polarization Angle Field E'?\\;sope dBK Polarization
09 0473 087] -059 H (and/or) V 1809 0.973 3.69 5.67| H (and/or) V
59 0533 111 0.44 H (and/or) V 1859 0.984 3.78 5.77, H (and/or) V
109 0.587| 1.34] 1.28 H (and/or) V 1909 0.993 3.84 5.85 H (and/or) V
159 0.651] 1.65 2.19 H (and/or) V 1959 0.998 3.88 5.89 H (and/or) V
209 0.711 1.97 2.95 H (and/or) V 2007 1.00Q 3.90 5.91] H (and/or) V
251 0.758 2.24 350 H (and/or) V 2057 0.991 3.83 5.83 H (and/or) V
309 0.793 245 3.90 H (and/or) V 2107 0.967 364 5.62 H (and/or) V
35 0.823 2.64 4.22 H (and/or) V 2159 0.927 3.35 5.26 H (and/or) V
409 0.850 2.82 450 H (and/or) V 2207 0.873 2.97, 473 H (and/or) V
459 0.874 2.98 474 H (and/or) V 225 0.803 2.52 4.01 H (and/or) V
509 0.894 312 494 H (and/or) V 2307 0.77§ 2.35 3.70 H (and/or) V
559 0.912 3.24 5.11] H (and/or) V 2359 0.774 2.33 3.68 H (and/or) V
609 0.926 3.34 5.24 H (and/or) V 2400 0.779 2.31 364 H (and/or) V
65 0.937 342 5.34 H (and/or) V 2459 0.76]] 2.26 354 H (and/or) V
709 0.944 348 541 H (and/or) V 2507 0.745 2.17, 3.36 H (and/or) V
759 0.949 351 5.46 H (and/or) V 2559 0.724 2.05 3.11] H (and/or) V
809 0.950 352 547 H (and/or) V 2607 0.697 1.90 2.78 H (and/or) V
851 0.946 349 543 H (and/or) V 2657 0.664 172 2.36 H (and/or) V
909 0.939 344 5.36 H (and/or) V 2707 0.624 153 1.84 H (and/or) V
959 0.957 357 553 H (and/or) V 2757 0.58]] 1.32 1.20) H (and/or) V
1004 0.971 3.68 5.66 H (and/or) V 2807 0.531] 1.10 041 H (and/or) V
1059 0.980 3.75 5.74 H (and/or) V 2857 0479 090 -048 H (and/or) V
1104 0.985 3.78 5.78 H (and/or) V 2907 0.467 085 -0.70 H (and/or) V
1159 0.985 3.78 5.78 H (and/or) V 2959 0484 091 -0.39 H (and/or) V
1204 0.983 3.77 5.76 H (and/or) V 3007 0.491 094 -0.27 H (and/or) V
1259 0978 3.73 5.72 H (and/or) V 3059 0.485 092 -0.37 H (and/or) V
1309 0972 3.68 5.66 H (and/or) V 3109 0479 086 -0.64 H (and/or) V
135 0.963 3.62 559 H (and/or) V 31579 0.444 078 -110 H (and/or) V
14094 0.953 354 5.49 H (and/or) V 3207 0413 067 -177 H (and/or) V
1459 0.942 346 5.39 H (and/or) V 3259 0.373 054 -2.66 H (and/or) V
15049 0.933 3.39 5.30 H (and/or) V 3307 0.339 045  -347 H (and/or) V
1559 0.925 334 5.24 H (and/or) V 3359 0.315 039 -411 H (and/or) V
1604 0.922 3.32 5.21] H (and/or) V 3407 0.312 038 -422 H (and/or) V
1659 0.931 3.38 5.29 H (and/or) V 3459 0.340 045  -347 H (and/or) V
1704 0.942 3.46 5.40 H (and/or) V 3507 0.37§ 055 -259 H (and/or) V
1759 0.958 3.58 5.53 H (and/or) V 3559 0429 069 -162 H (and/or) V
Polarization: Envelope

Maximum Field: 1.000 @ 200° True

Minimum Field: 0.305 @ 338° True

RMS: 0.797

Maximum ERP: 3.900 kW

Maximum Power Gain: 2.208 (3.440 dB)

Total Input Power: 1.766 kKW
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FIGURE NO: 2 DATE 6/21/2004
STATION: KJCV FREQUENCY: 89.7 MHz
LOCATION: COUNTRY CLUB, MO ORIENTATION: 138° TRUE
ANTENNA: LP-4E-DA-HW - MOUNTING: CUSTOM
STRUCTURE: 57" ERI l BAYS TESTED: TWO

VERTICAL 190° 180° 170" Horizontal
RMS: 0.750 RMS: 0.750
MAXIMUM: 0.986 @ 112° TRUE Maximum: 1.000 @ 200° True
MINIMUM: 0.277 @ 326° TRUE Minimum: 0.295 @ 345° True

COMMENTS: MEASURED PATTERNS OF THE HORIZONTAL AND VERTICAL COMPONENTS.



& =20 © Horizontal Plane Relative Field List

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

Station: KJCV Antenna: LP-4E-DA-HW Figure: 2

L ocation: Country Club, MO Orientation: 138° True Date: 6/21/2004

Frequency: 89.7 MHz Tower: 57" ERI Reference: kjcvim.fig
Horizontal Vertical Horizontal Vertical

AnglerEraaT kw | aBk | Fidd] kw | aBk |~"9e[Fiad] kw | dBk |Fidd] kw | dBk
o 0405 064 -193 0474 087 -059 1800 0973 369 567 ood 322 508
5 0488 093 032 0533 111 o024 185 o4 378 577 0%0d 316 500
10 0574 120 109 0584 134 128 1909 093 384 585 0ssd 308 489
15 0651] 165 219 063 156 194 1959 oood 383 589 087 297 473
200 0711] 197 295 0671 176 244 2009 1000 390 591 0859 285 455
250 0758 224 350 0701 191 282 2059 0991 383 583 083 271 434
309 0793 245 390 0720 203 308 2109 0967 364 562 081d 260 414
350 0823 264 422 0739 211 324 2159 0927 335 526 080] 250 398
200 0850 282 450 0740 214 330 2209 0874 297 473 078 243 386
250 0874 208 474 0743 215 333 2259 080d 252 401 078] 238 376
5od 08%d 312 494 0750 2200 341 2309 0719 201 304 077§ 235 370
559 0912 324 511 0764 227 355 2359 0628 153 184 0774 233 368
609 0926 334 524 0779 237 374 2409 053 113 054 0770 231 364
650 0937 342 534 0800 250 397 2459 045] 079 -100| 0761 226 354
709 0944 348 541 0828 266 425 2509 038 057 243 0749 217 336
750 0949 351 546 0854 286 456 2559 033 045 349 0724 205 31
809 0950 352 547 083 308 488 2609 0319 040 401 06971 190 278
850 0946 349 543 091 327 515 2659 0324 041 392 0664 172 236
ood 0937 342 534 093 344 538 2709 033 044 352 0628 153 184
959 0922 332 521 0951 357 553 2759 0364 052 288 0581 132 120
100 0902 318 502 0971 368 566 2809 0400 062 205 053] 110 041
1050 0884 308 484 098] 375 574 2859 043 075 124 047 090 -048
1109 0870, 295 470 0989 378 578 2909 04671 085 070 043 073 -135
1151 0862 290 462 0989 378 578 2959 048 091 039 0393 060 -219
1200 0859 288 459 0983 377 576 3009 049 094 027 0359 050 298
1250 0863 290 463 097 373 572 3059 0489 092 037 033] 043 -369
1309 0872 296 472 0974 368 566 3109 0470 088 064 0309 037 429
1350 0887 307 487 0963 362 550 3159 0449 078 110 0294 033 477
400 0902 317 502 0953 354 549 3209 041 067 177 0284 031 509
1451 0012 324 511 0944 346 539 3259 0374 054 266 027] 030 523
1509 0915 327 514 093 339 530 3309 0339 045 347 0280 031 514
1550 0017 328 516 0929 334 524 3359 0319 039 411 0294 033 479
1600 0922 332 521 0920 330 519 3409 030] 035 453 0314 038 422
165 0931 338 529 0917 328 516 3459 0299 034 460 0340 045 347
1700 0942 346 540 0918 327 515 3509 0309 037 430 037§ 055 -259
1750 0958 358 553 0914 326 513 3559 0349 047 332 0420 069 -162

Polarization: Horizontal Vertical

Maximum Field: 1.000 @ 200° True 0.986 @ 112° True
Minimum Field: 0.295 @ 345° True 0.277 @ 326° True
RMS: 0.750 0.750

Maximum ERP: 3.900 kW 3.788 kW
Maximum Power Gain: 2.208 (3.440 dB) 2.144 (3.313 dB)

Total Input Power: 1.766 KW
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Vertical Plane Relative Field Pattern

KJCV, Country Club, MO, 89.7 MHz
Figure#: 3

Date: 6/21/2004

A 4 level, .5 wave-length spaced LP-4E-DA-HW directional antenna
with 0° beam tilt, 0% null fill and a H/V maximum power ratio of 1.030
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Vertical Polarization Gain:

Horizontal Polarization Gain:

Maximum: 2.144 (3.313 dB)
Horizontal Plane: 2.144 (3.313 dB)

Maximum: 2.208 (3.440 dB)
Horizontal Plane: 2.208 (3.440 dB)

Electronics Research, I nc. 7777 cardner Ra. chandier. in 47601 Phone: (812) 925-6000 Fax: (812) 925-4030 http://www.eriinc.com/
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ANTENNA SPECIFICATIONS
AntennaType  LP-4E-DA-HW
Frequency: 89.7 MHz
Number of Bays. 4

MECHANICAL SPECIFICATIONS

Mounting: Custom
Sydem length: 25ft1lin
Aperture length required: 32 ft.
Orientation: 138° true

Input flange to the antenna 1 5/8 inch female

ELECTRICAL SPECIFICATIONS
(For directiona use)

Maximum horizonta ERP: 3.9 kW (5.911 dBk)

Horizonta maximum power gain: ~ 2.208 (3.439 dB)

Maximum vertical ERP: 3.788 kW (5.784 dBKk)

Vertica maximum power gain: 2.144 (3.313dB)

Tota input power: 1.766 kW (2.470 dBK)
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