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

The antenna is the ERI mode LP-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 four vertica parasitic elements interleaved
between the bays. The antenna was mounted on the North 255 degrees East
tower face with bracketry to provide an antenna orientation of North 255
degrees East. The antenna was tested on a 10' face tower, which is the
structure the station plans to use to support the array. All tests were
performed on a frequency of 88.7 megahertz, which is the center of the FM
broadcast channel assigned to KY L U.

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 Corndl
University and is a registered professona 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 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 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 10' face tower
with identicad dimension 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 System Block Diagram
erected verticadly on a turntable Arkemn Moitr gy e

IEEE 4 Hmvtr:
mounted on a nonrmetalic building cel ﬁ e 3‘:"|-LK
L: gyl

with the antenna centered verticaly
on the structure, making the center of

radiation of the test approximately 30 Lo Rmﬂr:st Rpg:;e
feet above ground. The turntable is AR S
equipped with a motor drive and a Buliing ; l’h
US Digitd angle position indicator. -

Figure # 2 Burled Gabks — A

The resolution of this angle position
indicator is one-hundredth of a
degree.

The antenna under test was operated in the transmitting mode and fed
from a HP8657D signal generator. The frequency of the signal source was
set a 88.7 MHz and was constantly monitored by a Rohde & Schwarz
ESVD measuring receiver.

A broadband horizontal and verticad dipole system, located
approximately 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.
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The signdls recelved by the dipole system were fed to the test building by
way of two buried Heliax cables to a Rohde & Schwarz measuring receiver.
This data was interfaced to a laser jet printer by means of a computer
system. Relative field strength was plotted as afunction 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 four vertical parasitic dements
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 LP-2E-DA-HW array is to be mounted on the North 255 degrees
East tower face of the 10' face tower at a bearing of North 255 degrees East.
Blue prints provided with the antenna will show the proper antenna
orientation adignment. The antenna aignment procedure should be directed
by alicensed surveyor as prescribed by the FCC.

Figure #1 represents the maximum value 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 calculated vertical
plane relative field pattern is shown on Figure #3 attached. The power inthe
maximum will reach 0.390 kilowatts (-4.089 dBKk).

The power at North 30 degrees East does not exceed .110 kilowatts (-
9.586 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 verticd length of the structure required to support the
antennais 25 feet 6 inches.

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 directional
antenna. Metdlic guy wires should be a minimum distance of forty feet
horizontally from the antenna.

ELECTRONICS RESEARCH, INC.

Godide

The Microsoft Word document on file electronically at Electronic Research, Inc. governs the specifications, scope, and
configuration of the product described. All other representations whether verbal, printed, or electronic are subordinate to the master
copy of this document on file at ERI.
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FIGURE NO: 1 DATE 7/7/2008
STATION: KYLU FREQUENCY: 88.7 MHz
LOCATION: TEHACHAPI CA. ORIENTATION: 255° TRUE
ANTENNA: LP-2E-DA-HW MOUNTING: CUSTOM
STRUCTURE: 10' FACE TOWER N BAYS TESTED: TWO

1507

160°
Measured Composite:
RMS: 0.812 RMS: 0.691
MAXIMUM: 1.000 @ 180° TRUE Maximum: 1.000 @ 222° True
MINIMUM: 0.532 @ 30° TRUE Minimum: 0.171 @ 101° 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 BPED-20031106AAJ
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Station: KYLU Antenna: LP-2E-DA-HW Figure: 1

L ocation: Tehachapi CA. Orientation: 255° True Date: 7/7/2008
Frequency: 88.7 MHz Tower: 10' Face tower Reference: kylulm.fig

Angl Fidd EE\\//?I/ope 4Bk Polarization Angle Field El?\\;\e;lope dBK Polarization
09 0454 0.08 -10.95 Vertical 1809 0.778 024y -6.27 Vertical
59 0.407 0.06 -11.90 Vertical 1859 0.836 027| -5.65 Vertical
109 0.364 0.05 -12.88 Vertical 1909 0.873 030 -5.26 Vertical
159 0.324 0.04] -13.87 Vertical 1959 0.893 031 -5.07 Horizontal
209 0.286 0.03 -14.96 Vertical 200° 0.928 034 -473 Horizontal
259 0.248 002 -16.21 Vertical 2057 0.957 036 -4.47 Horizontal
309 0.224] 002 -17.09 Horizontal 2109 0.978 037 -4.28 Horizontal
351 0.254 0.03 -16.00 Horizontal 2159 0.992 038 -4.16 Horizontal
409 0.266 0.03 -1559 Horizontal 220 0.999 039 -4.10 Horizontal
459 0.263 0.03 -1570 Horizontal 2259 1.000 039 -4.09 Horizontal
509 0.248 002 -16.19 Horizontal 2309 1.000 039 -4.09 Horizontal
559 0.229 002 -16.90 Horizontal 2359 0.999 039 -4.10 Horizontal
609 0.213 002 -1752 Horizontal 2407  0.997 039 -412 Vertical
659 0.207 002 -17.79 Horizontal 2459 1.000 039 -4.09 Vertical
709 0.210 002 -17.63 Horizontal 250 1.000 039 -4.09 Vertical
751 0.220 002 -17.23 Horizontal 2559 1.000 039 -4.09 Vertical
809 0.230 002 -16.86 Horizontal 2607 0.993 039 -4.10 Vertical
859 0.233 002 -16.72 Horizontal 2657 0.984 038 -4.23 Vertical
904 0.227 0.02 -16.98 Horizontal 2709 0.956 036 -4.48 Vertical
959 0.208 002 -17.73 Horizontal 2759 0913 033 -4.88 Vertical
1009 0.178 0.01f -19.08 Horizontal 2807 0.863 029 -532 Vertical
1059 0.201 0.02] -18.02 Vertical 2857 0.837] 027] -563 Horizontal
1109 0.239 002 -1651 Vertical 2909 0.845 028 -555 Horizontal
1159 0.276 0.03 -15.28 Vertical 2957 0.865 029 -535 Horizontal
12049 0.310 0.04] -14.26 Vertical 3007 0.899 032 -502 Horizontal
1259 0.342 0.05 -13.40 Vertical 3057 0.93Q 034 -472 Horizontal
1309 0.373 0.05 -12.64 Vertical 3109 0.948 035 -455 Horizontal
1359 0.408 0.07] -11.87 Horizontal 3159 0.953 035 -451 Horizontal
1409 0.480 0.09 -10.47 Horizontal 3209 0.942 035 -4.60] Horizontal
1459 0531 011 -958 Horizontal 3259 0.906 032 -495 Horizontal
1509 0570 013 -897 Horizontal 3309 0.842 028 -558 Horizontal
1559 0.599 014 -853 Horizontal 3359 0.773 023 -6.33 Horizontal
16094 0.625 015 -817 Horizontal 3409 0.699 019 -7.20 Horizontal
1659 0.650 016 -7.83 Horizontal 3459 0.620 015 -8.24 Vertical
1704 0.678 018 -7.47 Horizontal 3509 0.558 012 -9.15 Vertical
1759 0.720 020 -6.95 Vertical 3559 0.504 010 -10.05 Vertical
Polarization: Envelope

Maximum Field: 1.000 @ 222° True

Minimum Field: 0.171 @ 101° True

RMS: 0.691

Maximum ERP: 0.390 kW

Maximum Power Gain: 1.499 (1.759 dB)
Total Input Power: 0.260 kW
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FIGURE NO: 2

STATION: KYLU
LOCATION: TEHACHAPI CA.
ANTENNA: LP-2E-DA-HW

DATE 7/7/2008
FREQUENCY: 88.7 MHz
ORIENTATION: 255° TRUE

STRUCTURE: 10' FACE TOWER '1__\: ,\BA;\)YUSN -I-l-_IgSGTECD:U?:I\;VO(;A
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MINIMUM: 0.030 @ 77° TRUE

Maximum: 1.000 @ 222° True

Minimum: 0.073 @ 14° True

COMMENTS: MEASURED PATTERNS OF THE HORIZONTAL AND VERTICAL COMPOENTS.



& =21 © 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: KYLU Antenna: LP-2E-DA-HW Figure: 2

L ocation: Tehachapi CA. Orientation: 255° True Date: 7/7/2008

Frequency: 88.7 MHz Tower: 10' Face tower Reference: kylulm.fig
Horizontal Vertical Horizontal Vertical

AndlerEgaT kw | dBk | Figd] kw | dBk |9 Fiad] kw | dBk | Fidd] kW | dBK
0| 0307 004 -1435 0454 008 -1095 1809 0751 022 657 077/d 024 627
5{ 0101] 001 -1846 0407 006 -11.90| 185 0801 025 601 0838 027 -565
109 0008 000] 2430 0364 005 -1288 1907 085] 028 549 0874 030 -526
159 0075 000] 2650 0324 004 -1387] 195 0so3 031 507 0890 031 -510
200 0118 001 2266 0289 003 -1496 2009 0o2d 034 -473 o0ssd 031 511
250 0176) 001 -1916 0249 002 -1621 2059 09571 036 -447 0881 030 519
300 0224 002 1709 0213 007 -1753 2109 097 037 -428 0879 030 525
350 0254 003 -1600 0185 001 -1874 2159 099 038 -416 0871 030 523
200 0266 003 -1559 0169 001 -1973 2209 099 039 410 0894 031 508
250 0263 003 -1570] 015] 001 2051 2259 1000 039 409 0919 033 -482
500 0248 002 -1619 0139 001 2130 2309 1000 039 -409 0955 036  -449
550 0220 002 -1690 0127 001 234 235 0999 039 410 098 038 -424
600 0213 002 -1752 0102 000 2390 2409 0993 038 -415 0997 039 412
65 0207 002 -17.79 0074 000 2632 2459 098 038 -425 1000 039 -4.09
708 0210 002] -1763 0050 000 -3008 2509 0964 036 -440 1000 039  -4.09
750 0220 002 -1723 0031 000 3419 2559 0941 035 -462 1000 039 -4.09
80 0230 002 -1686 0033 000 3332 2609 0914 032 -489 0994 039 -4.10
850 0233 002 -1672 0051 000 2897 2659 0889 03] 514 0984 033 423
o 0227 002] -1698 0089 000 2514 2709 0865 029 535 0958 036 -443
950 0208 002 -17.73 0124 o001 220 2751 0850 028 550 0913 033 -488
1001 0178 001 -1908 0167 001 -1989 2809 084ad 028 560 0868 029 532
105 0143 001 2099 020] 007 -1802 2857 0831 027 563 083 027 564
1] 0117 001] 2269 0239 007 -1651 2009 0843 028 555 0819 026 582
15 0124 001 222 027d 003 -1528 2959 0865 029 535 0818 026 584
1201 0169 001 -1954 0310 004 -1426 3009 0899 032 502 083 027 568
125 0240 002 -1650 0347 005 -1340 3059 093] 034 -472 0863 029 537
1300 0323 004 -1391 0374 005 -1264 3109 0949 035 455 0895 031 505
135 0408 007 -1.87 0408 006 -1193 3159 0953 035 -451 0913 033 -488
1400 0480] 009 -1047 0440 008 -1123 3209 094 035 -460] 0913 033 -483
145 0531 011 -958 0479 009 -1050 3259 090 032 495 0834 030 518
500 0570 013 897 051 010 -980 3309 084 028 553 0819 026 583
155 0599 014 853 0559 012 915 335 0774 023 633 0753 022 655
1601 0625 015 -817 0507 014 -857 3409 0699 019 720 0681 018 -7.35
165 0650 016 783 063 016 -806 3457 0620 015 824 0620 015 824
1701 0678 018 747 0674 018 754 3509 053] 011 960 0558 012 915
1750 07100 0200 708 0720 020, 695 3559 0424 007 -1159 0504 010 -1005

Polarization: Horizontal Vertical

Maximum Field: 1.000 @ 222° True  1.000 @ 243° True
Minimum Field: 0.073 @ 14° True 0.030 @ 77° True
RMS: 0.670 0.664

Maximum ERP: 0.390 kW 0.390 kW
Maximum Power Gain: 1.499 (1.759 dB) 1.499 (1.759 dB)

Total Input Power: 0.260 kW



Relative Field Voltage

l"_l'_
' Vertical Plane Relative Field Pattern

KYLU, Tehachapi CA., 88.7 MHz
Figure#: 3 Date: 7/7/2008

A 2level, .5 wave-length spaced LP-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: 1.499 (1.759 dB) Maximum: 1.499 (1.759 dB)
Horizontal Plane: 1.499 (1.759 dB) Horizontal Plane: 1.499 (1.759 dB)
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ANTENNA SPECIFICATIONS

Antenna Type: LP-2E-DA-HW
Frequency: 88.7MHz
Number of Bays. Two

MECHANICAL SPECIFICATIONS

Mounting: Custom
Sysem length: 141t 3in
Aperture length required: 25ft6in
Orientation: 255° true

Input flange to the antenna 1 5/8* female,

ELECTRICAL SPECIFICATIONS
(For directional use)

Maximum horizontal ERP: 0390 kW (-4.089 dBKk)
Horizontal maximum power gain: 1.499 (1.759 dB)
Maximum vertical ERP: 0.390 kW (-4.089 dBk)
Verticd maximum power gain: 1.499 (1.759 dB)

Tota input power: 0.260 kW (-5.847 dBk)






