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Directional Antenna System
for
KXOL, Los Angeles, California

June 9, 2005

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

The antenna is the ERI modd MP-4AC-DA-HW configuration. The
circular polarized system consists of 4 haf-wavelength spaced bays using
one driven circular polarized radiating element per bay and one horizontal
parasitic element per bay. The antenna was tested on a 16" o.d. pole, which
Is the structure the station plans to use to support the array. All tests were
performed on a frequency of 96.3 megahertz, which is the center of the FM
broadcast channel assigned to KXOL.

Pattern measurements were made on a sSixty-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 Electrica Engineering degrees from Cornell
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 two bay levels of the circular polarized
system with the associated horizontal parasitic element. The elements and
brackets that were used in this test are electrically equivaent to those that
will be supplied with the antenna. A section of 3 1/8 inch o.d. rigid coaxia
line was used to feed the test antenna, and a section of 3 1/8 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 elements
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 16" o.d. pole
with identical dimenson 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 instaled. 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 a degree.

The antenna under test was
operated in the transmitting mode and fed
from a Wavetek Modd 3000 signa T
generator. The frequency of the signal ~ Tost Range
source was set at 96.3 MHz and was  |wam [T T
constantly monitored by an Anritsu = S
Model ML521B measuring receive. e

A Dbroad-band horizontal and
vertical dipole system, located approximately 628 feet from the test antenna,
was used to receive the emitted test signals. The dipole system was mounted
a the same height above terrain as the center of the antenna under test. The
signals recelved by the dipole system were fed to the test building by way of
two buried Heliax cables to an Anritsu Modd ML521B measuring receiver.

System Bloek Diagram
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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 usng one driven circular polarized radiating element per bay and one
horizontal parasitic element per 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 MP-4AC-DA-HW array isto be mounted on the 16" o.d. pole at a
bearing of North 143 degrees East. Blue prints provided with the antenna
will show the proper antenna orientation aignment. The antenna aignment
procedure should be directed by a licensad surveyor as prescribed by the
FCC.

Figure #1 represents the maximum vaue 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 caculated vertical
plane relative field pattern is shown on Figure #3 attached. The power in the
maximum will reach 7 kilowatts (8.451 dBKk).

The RMS of the vertically polarized horizontal plane component does
not exceed the RMS of the horizontally polarized horizonta 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
antennaiis 35 ft 3in.
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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.
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FIGURE: 1 DATE 6/9/05

STATION: KXOL FREQUENCY: 96.3 MHz
LOCATION: LOS ANGELES, CA ORIENTATION: 143° TRUE
ANTENNA TYPE: MP-4AC-DA-HW MOUNTING: STANDARD
STRUCTURE: 16" O.D. POLE \*‘

Envelope

RMS: 0.792
Maximum: 1.000 @ 73° True
Minimum: 0.270 @ 318° 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.
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Station: KXOL Antenna: MP-4AC-DA-HW Figure: 1
Location: Los Angeles, CA Orientation: 143° True Date: 6/9/05
Frequency: 96.3 MHz Tower: 16" o.d. pole Reference: kxol1m.fig

Angl Fiad EE\\//?/ope dBK Polarization Angle Fad EE\\ﬁOpe 4Bk Polarization
09 0.469 1.54] 1.88 Horizontal 1807 0.999 6.99 8.44 Horizonta
59 0519 1.89 2.76 Horizontal 1859 1.00Q 7.00 8.45 Horizonta
109 0.575 2.31] 3.64] Horizontal 1907 0.997] 6.95 8.42 Horizonta
159 0.632 2.80 447 Horizontal 1959 0.989 6.85 8.36 Horizonta
209 0.689 3.32 521 Horizontal 2009 0.977 6.69 8.25 Horizonta
259 0.731 3.74 5.73 Horizontal 2057 0.962 6.47, 8.11] Horizontal
309 0.760 4,04 6.06 Horizontal 2109 0.942 6.21 7.93 Horizonta
359 0.783 4.29 6.33 Horizontal 2159 0.918 5.89 7.70 Horizonta
404 0.828 4.80 6.81] Vertical 2207 0.889 5.54 743 Horizontal
459 0.876 5.37 7.30 Vertical 2259 0.857 5.14 7.11] Horizontal
509 0.916 5.88 7.69 Vertical 230° 0.823 474 6.76 Horizontal
559 0.949 6.30, 8.00 Vertical 2359 0.7 441 6.45 Horizontal
601 0.972 6.61] 8.20 Vertical 2407 0.764 4.09 6.11] Horizontal
659 0.987 6.82 8.34 Vertical 2459 0.734 3.77, 5.77, Horizontal
709 0.998 6.97, 843 Vertical 250° 0.702 345 5.38 Horizontal
759 1.000 7.00 8.45 Vertical 2559 0.663 3.08 489 Horizontal
809 0.997 6.96) 8.42 Vertical 260° 0.618 2.67, 427 Horizontal
859 0.992 6.88 8.38 Vertical 2657 0.564 2.23 347, Horizontal
909 0.997 6.96 8.42 Horizontal 2709 0.509 1.81 258 Horizonta
959 1.000 7.00 8.45 Horizontal 2759 0.465 151 1.80] Horizonta
1009 0.999 6.98 8.44] Horizontal 2807 0.426 1.27 1.04 Horizonta
1059 0.996 6.94 8.42 Horizontal 2859 0.390 1.06 0.27 Horizonta
11094 0.991 6.88 8.37 Horizontal 2909 0.357 089 -0.50 Horizonta
1159 0.985 6.79 8.32 Horizontal 2959 0.329 076] -120 Horizontal
1204 0.976 6.67 8.24] Horizontal 3009 0.307 066 -181 Horizonta
1259 0.969 6.57| 8.18 Horizontal 3057 0.290 059 -231 Horizontal
1309 0.964] 6.50 8.13 Horizontal 3109 0.278 054 -267 Horizonta
135 0.960 6.45) 8.10 Horizontal 3159 0.271] 052 -287 Horizontal
1409 0.958 6.43 8.08 Horizontal 3209 0.271 051 -289 Horizonta
1459 0.959 6.43 8.08 Horizontal 3259 0.277 054 -271 Horizonta
1509 0.961 6.47 8.11 Horizontal 3309 0.283 058 -2.36 Horizonta
1559 0.966 6.54 8.15 Horizontal 3359 0.305 065 -1.85 Horizonta
1609 0.974] 6.63 8.22 Horizontal 3409 0.329 076 -122 Horizonta
1659 0.983 6.76 8.30 Horizontal 3459 0.357 089 -0.49 Horizonta
1704 0.990 6.87 8.37 Horizontal 3509 0.392 1.08 0.32 Horizonta
1759 0.996 6.94 8.42 Horizontal 3559 0428 1.28 1.09 Horizonta
Polarization: Envelope

Maximum Field: 1.000 @ 73° True

Minimum Field: 0.270 @ 318° True

RMS: 0.792

Maximum ERP: 7.000 kW

Maximum Power Gain: 2.077 (3.174 dB)

Total Input Power: 3.370 kW
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FIGURE NO: 2 DATE 6/9/05

STATION: KXOL FREQUENCY: 96.3 MHz
LOCATION: LOS ANGELES, CA ORIENTATION: 143° TRUE
ANTENNA: MP-4AC-DA-HW MOUNTING: STANDARD

STRUCTURE: 16" O.D. POLE 5 l BAYS TESTED: TWO

VERTICAL 190° 180° 170" Horizontal
RMS: 0.764 RMS: 0.783
MAXIMUM: 1.000 @ 73° TRUE Maximum: 1.000 @ 94° True
MINIMUM: 0.260 @ 323° TRUE Minimum: 0.270 @ 318° True

COMMENTS: MEASURED PATTERNS OF THE HORIZONTAL A ND VERTICAL COMPONENTS.
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Station: KXOL Antenna: MP-4AC-DA-HW Figure: 2
Location: Los Angeles, CA Orientation: 143° True Date: 6/9/05
Frequency: 96.3 MHz Tower: 16" o.d. pole Reference: kxol1lm.fig

Andl Horizontal Vertical Andl Horizontal Vertical
NOEFidd] kw | dBk | Fied] kw | dBk |""9'®[Fied[ kw | dBk |Field] kW | dBk
of 0469 154 183 03871 105 020 1809 0999 699 844 098] 672 828
5 05190 189 276 0429 125 o098 1850 1000 7000 845 0979 671 827
10d 0575 231 364 0474 156 194 1909 0997 695 842 0974 664 82
150 0632 280 447 0530 198 293 1959 098d 685 836 0964 650 813
204 0689 332 521] 0594 247 392 2009 0974 669 825 0951 633 801
250 0731 374 573 06sd 296 471 2059 0964 647 811 093 613 787
3] 0760] 404 606 0714 355 550 2109 0944 621 793 091 587 7.69
35 0783  429] 633 0774 4200 623 2159 0919 589 770 ossd 553 743
a0 0807 450 653 os2d 480 681 2200 ossd 554 743 0861 519 715
a5{ 0821 471 673 osrd 537 730 2250 0851 514 711 0833 486 686
504 0838 492 692 091 583 769 2309 0823 474 676 0804 453 656
55 08571 514 711 094d 6300 800 2359 0794 441 645 0764 409 612
604 08771 533 731 0974 661 8200 2409 0764 409 611 071] 360 556
65 0901 568 755 0987 682 834 2459 0734 377 577 o067 314 497
70 oo26] 600 778 0994 697 843 2509 0704 345 538 0628 273 437
750 0947 628 798 100d 7000 845 2559 0664 308 489 0581 236 373
8] 0966 653 815 0997 696 842 2609 0619 267 427 053] 196 293
g5 0984 678 831 0994 683 833 2659 0564 223 347 0471 155 191
o 0997 696 842 098 677 831 2700 os0d 181 258 041 122 088
o5 1000] 700| 845 0974 662 821 2759 046§ 151 180 0374 098 -009
1009 0999 698 844 096d 645 809 2809 042 127] 104 0341 o081 -089
105] 0996 694 842 0949 630 799 285 o039 106 027 0318 070 -157
1109 0991 683 837 094 619 792 299 0354 089 -050 0291 062 -210
115 0985 679 832 093§ 612 787 295 032 o076 -120] 0289 057 244
1209 0976 667 824 093 609 784 3009 0304 o066 -181] 0281 055 -257
1259 0969 657 818 0934 609 784 305 o2od o059 231 027 054 264
1309 0964 650 813 0934 611 786 3107 027d o054 267 02713 052 283
135 0960] 645 810 0937 615 789 3159 0271 052 -287] 0268 049 -308
1409 0958 643 808 0944 621 793 3209 02710 o051 -289 o261 048 323
1459 0959 643 808 0949 630 799 3259 027 054 271 0260 047 324
1509 0961 647 811 095 640 808 330 0289 058 236 0268 049 -309
155] 0966 654 815 0964 650 813 335 0308 065 -185 0274 053 -280
1609 0974 663 822 097 659 819 3409 032 o076 -122] 0281 058 238
165] 0983 676 830 0979 665 823 3459 0351 089 -049 0308 065 -185
1701 0990] 687 837 097d 670 826 3509 0399 108 o032 032d o075 123
175 0996 694 842 098 677 828 355 o042d 1280 109 0359 o083 -054

Polarization: Horizontal Vertical

Maximum Field: 1.000 @ 94° True 1.000 @ 73° True
Minimum Field: 0.270 @ 318° True 0.260 @ 323° True
RMS: 0.783 0.764

Maximum ERP;: 7.000 kW 7.000 kW

M aximum Power Gain: 2.077 (3.174 dB) 2.077 (3.174 dB)

Total Input Power: 3.370 kW
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Vertical Plane Relative Field Pattern

KXOL, Los Angeles,CA, 96.3 MHz
Figure#: 3

Date: 6/9/05

A 4 level, .5 wave-length spaced MP-4AC-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: 2.077 (3.174 dB)
Horizontal Plane: 2.077 (3.174 dB)

Maximum: 2.077 (3.174 dB)
Horizontal Plane: 2.077 (3.174 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
Antenna Type: MP-4AC-DA-HW
Frequency: 96.3 MHz
Number of Bays. 4

MECHANICAL SPECIFICATIONS

Mounting: Standard
System length: 19ft
Aperture length required: 35ft. 3
Orientation: 143° true

Input flange to the antenna 3 1/8 inch femde

ELECTRICAL SPECIFICATIONS
(For directional use)

Maximum horizontal ERP- 7 kW (8.451 dBK)

Horizontal maximum power gain: 2.077 (3.174 dB)

Maximum vertica ERP: 7 kW (8.451 dBK)

Verticd maximum power gain: 2.077 (3.174 dB)

Totd input power: 3.370 kW (5.277 dBK)
N
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Figure #4




