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June 29, 2005

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 KM ST.

The antenna is the ERI modd MP-2E-DA-HW configuration. The
circular polarized system consists of two half-wavelength spaced bays using
one driven circular polarized radiating element per bay, two horizontal
parasitic elements per bay and two vertica parastic elements interleaved
between the bays. The antenna was mounted on the North 247 degrees East
tower leg with bracketry to provide an antenna orientation of North 226
degrees East. The antenna was tested on a 24" Pi-Rod tower, which is the
structure the station plans to use to support the array. All tests were
performed on a frequency of 102.3 megahertz, which is the center of the FM
broadcast channel assigned to KM ST.

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 a full-scale model of the complete
circular polarized system with the associated horizontal and vertical parasitic
elements. The elements and brackets that were used in this test are
electrically equivalent 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 e ements
was adjusted in order to achieve the directiona radiation patterns for both
horizontal and vertical polarization components.

The proof-of-performance was accomplished using a 24" Pi-Rod
tower with identicd dimenson and configuration including al braces,
ladders, conduits, coaxial 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 onetenth 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 at 102.3 MHz and e
was constantly monitored by an Anritsu Model | s irme ses — s — s .t..,.’h
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 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 cables to an Anritsu Model
ML521B measuring receive.

Sysatern Block Diagram




Directional Antenna System
For
KMST, Breckenridge, Colorado

(Continued)

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 two half-wavelength spaced
bays using one driven circular polarized radiating element per bay, two
horizontal parasitic elements per bay and two vertica parasitic eements
interleaved between the bays. 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-2E-DA-HW array is to be mounted on the North 247 degrees
East tower leg of the 24" Pi-Rod tower at a bearing of North 226 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 vaue of ether the horizontal or
vertica component at any azimuth. The measured horizonta plane rdlative
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 rlative field pattern is shown on Figure #3 attached. The power in the
maximum will reach 6 kilowatts (7.782 dBK).

The power at North 32 degrees East does not exceed 0.317 kilowatts
(-4.989 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 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
antennais 19 feet 9in.

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 6/29/2005
STATION: KSMT FREQUENCY: 102.3 MHZz
LOCATION: BRECKENRIDGE, CO ORIENTATION: 226° TRUE
ANTENNA TYPE: MP-2E-DA-HW MOUNTING: CUSTOM

STRUCTURE: 24" PI-ROD TOWER

Envelope 190°

RMS: 0.816
Maximum: 1.000 @ 156° True
Minimum: 0.227 @ 36° 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 BPH-20050505ABJ
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Station: KSMT Antenna: MP-2E-DA-HW Figure: 1

L ocation: Breckenridge, CO Orientation: 226° True Date: 6/29/2005
Frequency: 102.3 MHz Tower: 24" Pi-Rod tower Reference: ksmtlm.fig

Angl Fidd EE\\IEOPe 4BK Polarization Angle Field E'?\\;sope dBK Polarization
09 0449 1.21] 0.82 Horizontal 1807 0.959 552 7.42 Vertical
59 0.397] 094 -025 Horizontal 1859 0.949 5.40 7.33 Vertical
109 0.349 073 -1.36 Horizontal 1907 0.942 5.32 7.26 Vertical
159 0.311 058 -2.37 Horizontal 1959 0.938 5.28 7.23 Vertical
209 0.277 046 -3.37 Horizontal 200° 0.938 5.28 7.23 Vertical
259 0.249 037] -4.29 Horizontal 205° 0.939 5.29 7.23 Vertical
309 0.233 033 -4.88 Vertical 210° 0.94Q 5.30 7.24 Vertical
351 0.227 031 -5.09 Vertical 2159 0.942 5.32 7.26 Vertical
409 0.229 032 -502 Vertical 220° 0.944 5.35 7.28 Vertical
451 0.237 034 -473 Vertical 2259 0.947 5.38 7.31] Vertical
509 0.250 037] -4.26 Vertical 230° 0.95]] 5.42 7.34 Vertical
559 0.268 043 -364 Vertical 2359 0.954 5.46 7.38 Vertical
609 0.292 051 -290 Vertical 240° 0.958 5.50 7.41) Vertical
659 0.324] 063 -201 Horizontal 2459 0.961 554 7.43 Vertical
709 0.386 090 -048 Horizontal 2509 0.963 5.57 7.46 Horizontal
759 0.449 1.21] 0.83 Horizontal 2559 0.975 5.71 757 Horizontal
809 0.519 1.62 2.09 Horizontal 2607 0.985 5.82 7.65 Horizontal
859 0.596 213 3.28 Horizontal 2659 0.992 5.91 7.72 Horizontal
909 0.682 2.79 4.46) Horizontal 2709  0.997 5.97 7.76 Horizontal
959 0.770 356 551 Horizontal 2759 1.000 6.00 7.78 Horizontal
1009 0.842 4.25 6.29 Horizontal 2807 0.999 5.99 1.77 Horizontal
1059 0.899 4,85 6.86 Horizontal 2859 0.995 5.94 7.74 Horizontal
1104 0941 5.32 7.26 Horizontal 2909 0.987 5.85 7.67 Horizontal
1159 0.968 5.63 7.50 Horizontal 2959 0.976 5.71 757 Horizontal
1209 0.980 B.77 7.61 Horizontal 3009 0.961 5.54 7.43 Horizontal
1259 0.979 5.75 7.59 Horizontal 3059 0.942 5.32 7.26 Horizontal
1309 0.970 5.65 7.52 Horizontal 3109 0.920 5.08 7.06 Horizontal
1359 0.963 5.56 7.45 Vertical 3159 0.8%4 4.80) 6.81 Horizontal
1409 0.980 5.76 7.61 Vertical 3209 0.860 4.44) 6.47 Horizontal
1459 0.992 591 7.71 Vertical 3259 0.812 3.96 5.98 Horizontal
1509 0.999 5.98 7.77 Vertical 3309 0.763 3.49 5.43 Horizontal
1559 1.000 6.00 7.78 Vertical 3359 0.717 3.08 4.89 Horizontal
1609 0.999 5.98 7.77 Vertical 3407 0.668 2.68 4.28 Horizontal
1659 0.994 5.92 7.73 Vertical 3459 0.609 2.22 3.47 Horizontal
1704 0.985 5.82 7.65 Vertical 3509 0.551 1.82 2.60 Horizontal
1759 0.973 5.68 7.55 Vertical 3559 0.493 1.49 173 Horizontal
Polarization: Envelope

Maximum Field: 1.000 @ 156° True

Minimum Field: 0.227 @ 36° True

RMS: 0.816

M aximum ERP;: 6.000 kW

Maximum Power Gain: 1.076 (0.316 dB)

Total Input Power: 5.578 kW
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FIGURE NO: 2 DATE 6/29/2005

STATION: KSMT FREQUENCY: 102.3 MHz
LOCATION: BRECKENRIDGE, CO ORIENTATION: 226° TRUE
ANTENNA: MP-2E-DA-HW - MOUNTING: CUSTOM
STRUCTURE: 24" PI-ROD TOWER i l BAYS TESTED: TWO

VERTICAL 1907 180° 170° Horizontal
RMS: 0.785 RMS: 0.790
MAXIMUM: 1.000 @ 156° TRUE Maximum: 1.000 @ 277° True
MINIMUM: 0.227 @ 36° TRUE Minimum: 0.201 @ 44° True

COMMENTS: MEASURED PATTERNS OF THE HORIZONTAL AND VERTICAL COMPONENTS.
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Station: KSMT Antenna: MP-2E-DA-HW Figure: 2

L ocation: Breckenridge, CO Orientation: 226° True Date: 6/29/2005

Frequency: 102.3 MHz Tower: 24" Pi-Rod tower Reference: ksmtlm.fig
Horizontal Vertical Horizontal Vertical

AnglerEraaT kw | aBk | Fidd] kw | aBk |~"9e[Fiad] kw | dBk |Fidd] kw | dBk
of 0249 121l o082 0410 101 o004 1800 0sad 423 627 0959 552 742
5{ 03977 094 025 0363 079 101 185 osad 432 635 ooad 540 733
10 0349 073 138 0324 063 202 1909 0860 443 647 0942 532 726
15 0311] 058 237 020] 051 296 1959 0874 453 661 0934 528 723
200 0277 046 337 0264 042 37/ 2009 0891 476 678 0934 528 7.3
250 0249 037 429 0245 036 443 2059 0908 492 692 093 529 7.3
309 0227 031 508 0233 033 488 2109 0917 504 703 0940 530 724
350 02127 027 569 0221 031 509 2159 0929 513 740 094 532 726
200 0203 025 606 022d 032 502 2209 093] 519 745 0944 535 7.8
250 0201 024 614 0231 034 473 2259 093] 521] 717 094] 538 731
509 0212 027 570 0250 037 426 2309 093 523 718 0951 542 734
550 0236 033 477 0264 043 364 2359 093] 527| 722 0954 546 738
609 0273 045 349 0294 051 290 2409 0944 534 728 0959 550 741
650 0324 063 201 032 062 207 2459 0954 544 738 0961 554 743
709 0388 090 -048 0351 076 -118 2509 0963 55/ 746 0963 556 745
759 0449 121] 083 0397 094 025 2559 0979 571 757 0964 558 747
809 0519 162 209 0443 117 070 2609 0989 582 765 0966 550  7.48
850 0506 213 328 0494 146 165 2659 099 501 772 096 560 748
ood 0682 279 446 0543 178 251 2709 0997 597  7.76 096§ 560 748
959 0770, 356 551 0599 216 333 2759 1000 600 778 0963 556  7.45
1000 0842 425 629 0654 257 409 2809 099 599 777 0959 550 741
1050 0809 485 688 0710 302 481 2859 0998 594 774 0950 542 734
1109 0941] 532 726 0763 354 549 2909 0987 585 767 0940 531 7.5
1159 0968 563 750 089 413 616 2959 097 571 757 osd 517 7.3
1200 0980 577 761 0874 462 665 3009 0961 554 743 0914 501  7.00
1259 0979 575 750 0914 499 698 3059 0944 532 726 0897 483 684
1309 0970 568 752 094 530 724 3109 o920 508 706 0879 462 665
135 0956 549 739 0963 556 745 3159 0894 480 681 0854 440 643
1400 09368 526 721 098] 576 761 3209 0860 444 647 0819 403 605
1450 0010 497 696 0994 591 771 3259 0814 396 598 0779 360 55
1509 0883 468 670 0999 598 7.7/ 3309 0769 349 543 073] 321 506
1550 0861 445 649 1000 600 778 3359 0717 308 489 0689 285 455
1600 0846 429 633 0999 598 7.7/ 3409 0669 268 428 063 244 388
1650 0837 4200 623 099 597 773 3459 0609 222 347 0584 205 341
1700 0833 416 619 0989 587 765 3509 0551 182 260 0524 165 217
1750 0835 418  621] 0973 568 755 3559 0499 149 173 o046d 129 111

Polarization: Horizontal Vertical

Maximum Field: 1.000 @ 277° True 1.000 @ 156° True
Minimum Field: 0.201 @ 44° True 0.227 @ 36° True
RMS: 0.790 0.785

Maximum ERP: 6.000 kW 6.000 kW
Maximum Power Gain: 1.076 (0.316 dB) 1.076 (0.316 dB)

Total Input Power: 5.578 kW
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Vertical Plane Relative Field Pattern

KSMT, Breckenridg

e, CO, 102.3 MHz

Figure#: 3 Date: 6/29/2005

A 2 level, .5 wave-length spaced MP-2E-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: 1.076 (0.316 dB)
Horizontal Plane: 1.076 (0.316 dB)

Maximum: 1.076 (0.316 dB)
Horizontal Plane: 1.076 (0.316 dB)
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ANTENNA SPECIFICATIONS

AntennaType  MP-2E-DA-HW

Frequency:
Number of Bays. 2

102.3 MHz

MECHANICAL SPECIFICATIONS

Mounting: Custom

Sysem length: 13ft 2in
Aperture length required: 19ft9in.
Orientation: 226° true

Input flange to the antenna 3 1/8 inch femde

ELECTRICAL SPECIFICATIONS
(For directional use)

Maximum horizontd ERP:

6 kW (7.782 dBK)

Horizontal maximum power gain: 1.076 (.316 dB)

Maximum vertica ERP: 6 kW (7.782 dBKk)

Verticad maximum power gain: 1.076 (.316 dB)

Totd input power: 5.578 kW (7.465 dBK)
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