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Directional Antenna System
for
WBJC, Baltimore, Maryland

September 17, 2010

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 WBJC.

The antenna is the ERI model MP-8C-DA-HW configuration. The
circular polarized system consists of 8 haf-wavelength spaced bays using
one driven circular polarized radiating element per bay and two vertical
parasitic elements interleaved between dternate bay pairs. The antenna was
tested on a 14" o.d. pole, which is the structure the station plans to use to
support the array. All tests were performed on a frequency of 91.5
megahertz, which is the center of the FM broadcast channel assigned to
WBJC.

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 d Electrical 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 vertical parasitic eements. The eements 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 coaxid
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 dements
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 14" o.d. pole
with identical dimenson and configuration including al braces, ladders,
conduits, coaxia lines and other
appurtenances that are included System Block Diagram
in the actud aperture a which antena — iy o
the antenna will be instaled. O] e e Y
The dtructure was erected | @ |
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building with the antenna Test Range

mounted on a nonmetdlic
Centaw Vef'[lcal Iy on the Taat ‘g Trongmit aniennga —— €28 —— Recelve onlenna I

Metor
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Printer

structure, making the center of P
radiation of the test Erl
approximately 30 feet above  L1%r¢"?
ground. The turntable is

equipped with a motor drive and a US Digital angle position indicator. 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 at 91.5 MHz and was constantly monitored by a Rohde & Schwarz
ESVD measuring receiver.

Burled Cables — A1
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A broadband horizontal and vertica 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 a Rohde & Schwarz measuring receiver. This data was interfaced
to a laser jet printer by means of a computer system. Rdative 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 8 half-wavelength spaced
bays using one driven circular polarized radiating element per bay and two
verticd paradtic eements interleaved between dternate bay pars. The
power distribution and phase relationship will be fixed when antenna is
manufactured. Proper maintenance of the eements should be al that is
required to maintain the pattern in adjustment.

The MP-8C-DA-HW array is to be mounted on the 14" o.d. pole at a
bearing of North 215 degrees East. Blue prints provided with the antenna
will show the proper antenna orientation alignment. The antenna aignment
procedure should be directed by a licensed 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 in the
maximum will reach 50.00 kilowatts (16.99 dBK).

The power at North 5 degrees East does not exceed 21.00 kilowatts
(13.222 dBK).
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The power at North 25 degrees East does not exceed 20.00 kilowatts
(13.01 dBK).

The power at North 60 degrees East does not exceed 21.00 kilowatts
(13.222 dBK).

The RMS of the vertically polarized horizontal plane component does
not exceed the RMS of the horizontally polarized horizontal plane
component.

The composite horizontal and verticd 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 52 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 directiona
antenna. Metalic guy wires should be a minimum distance of forty feet
horizontally from the antenna.

ELECTRONICS RESEARCH, INC.

Loddy

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 dectronic are subordinate to the master
copy of this document on file at ERI.
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FIGURE NO: 1 DATE 9/13/2010
STATION: WBJC FREQUENCY: 91.5 MHz
LOCATION: BALTIMORE, MD. ORIENTATION: 215° TRUE
ANTENNA: MP-8C-DA-HW MOUNTING: STANDARD
STRUCTURE: 14" O.D. POLE ,N’ BAYS TESTED: TWO

00

Measured Composite:

RMS: 0.928 RMS: 0.857
MAXIMUM: 1.000 @ 90° TRUE Maximum: 1.000 @ 129° True
MINIMUM: 0.630 @ 25° TRUE Minimum: 0.628 @ 27° True

COMMENTS. COMPOSITE PATTERN: THIS PATTERN SHOWS THE MAXIMUM OF EITHER THE H ORV AZIMUTH VALUES. THIS
PATTERN IS GREATER THAN 85% OF THE FCC FILED COMPOSITE PATTERN BPED-20070823ADT.
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Station: WBJC Antenna: MP-8C-DA-HW Figure: 1

L ocation: Baltimore, MD. Orientation: 215° True Date: 9/13/2010
Frequency: 91.5 MHz Tower: 14" o.d. Pole Reference: wbjclm.fig

Angl Fidd EE\\//?I/ope 4Bk Polarization Angle Field El?\\;\e;lope dBK Polarization
09 0650, 2112 13.25 Horizontal 1807 0950 4512 1654 Horizontal
59 0642 2058  13.13 Horizontal 185° 0939 4412 1645 Horizontal
109 0637] 2031 13.08 Horizontal 1907 0931 4330 16.37 Horizontal
159 0634 2010, 13.03 Horizontal 1959 0924 4266 16.30) Horizontal
209 0631 19911 1299 Horizontal 2000 0919 4218 16.25 Horizontal
259 0628 1973 12,95 Horizontal 2059 0915 4188 16.22 Horizontal
309 0629 19.76) 12.96 Horizontal 21090 0914 4175 16.21] Horizontal
359 0631 1990 12,99 Horizontal 2159 0914 4174 16.21] Horizontal
409 0633 20.05 13.02 Horizontal 2200 0914 4179 16.21] Horizontal
459 0.636] 2022 13.06 Horizontal 2259 0915 4188 16.22 Horizontal
509 0.638 2038 13.09 Horizontal 2309 0917 4201 16.23 Horizontal
559 0.641] 2054 1313 Horizontal 2359 0918 4218 16.25 Horizontal
609 0.646] 2088 13.20 Horizontal 2400 0921 4239 16.27, Horizontal
659 0658 21.62] 1335 Horizontal 24590 0923 4263 16.30 Horizontal
709 0675 22.76) 1357 Horizontal 2500 0929 4290, 16.32 Horizontal
759 0702 2461 1391 Vertical 2559 0929 4314 16.35 Horizontal
809 0.739] 2729 14.36 Vertical 260° 0938 4395 1643 Vertical
859 0.782] 3057 14.85 Vertical 2659 0945 44.66] 16.50 Vertical
909 0.828 34.26) 1535 Vertical 2707 0951 4523 1655 Vertical
959 0.870, 37.81] 1578 Vertical 2759 0956 45.66] 16.60 Vertical
1009 0.906| 4101 16.13 Vertical 2807 0958 4593 16.62 Vertical
1059 0936 4379 1641 Vertical 2859 0960 46.04 16.63 Vertical
1109 0960 46.11] 16.64] Vertical 2907 0957 4576 16.60 Vertical
1159 0979 4791 16.80 Vertical 2959 0947 4484 1652 Vertical
1209 0992 49.17] 16.92 Vertical 3007 0931 4331 16.37 Vertical
1259 0999 4986 16.98 Vertica 3059 0907 41.17] 16.15 Vertica
1309 1.000] 49.99] 16.99 Vertical 3107 0877 3849 15.85 Vertical
1359 0.997] 49.72] 16.97| Vertical 3159 0841 3532 1548 Vertical
1409 0999 49.88 16.98 Horizontal 3207 0.797] 3176 15.02 Vertical
1459 1.000f 4999 16.99 Horizontal 3259 0.764 2915 14.65 Horizontal
1509 0998 4983 16.97 Horizontal 3309 0745 2777 1444 Horizontal
1559 0995 4946 16.94 Horizontal 3359 0727 2646 14.23 Horizontal
1609 0989 4892 16.89 Horizontal 3409 0710 2521 14.02 Horizontal
1659 0982 4820 16.83 Horizontal 3457 0694 2406 1381 Horizontal
1704 0973 4730 16.75 Horizontal 3607 0674 2299 1362 Horizontal
1759 0962 4624 16.65 Horizontal 36557 0663 2197 1342 Horizonta
Polarization: Envelope

Maximum Field: 1.000 @ 129° True

Minimum Field: 0.628 @ 27° True

RMS: 0.857

Maximum ERP: 50.000 kW

Maximum Power Gain: 3.411 (5.329 dB)
Total Input Power: 14.658 kW
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FIGURE NO: 2 DATE 9/13/2010

STATION: WBJC FREQUENCY: 91.5 MHz
LOCATION: BALTIMORE, MD. ORIENTATION: 215° TRUE
ANTENNA: MP-8C-DA-HW MOUNTING: STANDARD
STRUCTURE: 14" O.D. POLE N BAYS TESTED: TWO

0 o

VERTICAL Horizontal
RMS: 0.834 RMS: 0.842
MAXIMUM: 1.000 @ 129° TRUE Maximum: 1.000 @ 144° True
MINIMUM: 0.601 @ 46° TRUE Minimum: 0.628 @ 27° True

COMMENTS: MEASURED PATTERNS OF THE HORIZONTAL AND VERTICAL COMPONENTS.
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Station: WBJC Antenna: MP-8C-DA-HW Figure: 2

L ocation: Baltimore, MD. Orientation: 215° True Date: 9/13/2010

Frequency: 91.5 MHz Tower: 14" o.d. Pole Reference: wbjclm.fig
Horizontal Vertical Horizontal Vertical

AndlersgaT kw | dBk | Fidd] kw | dBk |~"9Fad] kw | dBk | Fied] kW | dBk
o 0650, 2112 1325 0629 1956 1291 1809 0950 4512 1654 0874 3817 1582
5{ 0642 2058 1313 0628 1959 1292 185 093d 4412 1645 0863 3721 1571
109 0637 2031 1308 0621 1963 1293 1907 093] 4330 1637 0854 3650 1562
159 0634 20100 1303 0621 1966 1294 195 0924 4266 1630 0849 3603 1557
200 0631 1991 1299 0621 1967 1204 2000 0919 4218 1625 0844 3580 1554
250 0628] 1973 1295 0628 1950 1292 2050 0919 4188 1622 0849 3580 1554
300 0620 1976 1296 0621] 1926 1285 2109 0914 4175 1621 0849 3596 1556
350 0631 1990 1299 0617 1870 1272 2159 0914 4174 1621 0854 3625 1559
201 0633 2005 1302 0604 1824 1261 2209 0914 4179 1621 0851 3669 1564
25 0636 2022 1308 0601 1804 1256 2259 0915 4183 1622 0863 3726 1571
500 0633 2038 1300 0603 1817 1259 2309 0917 4201 1623 0871 3797 1579
550 0641 2054 1313 0611 1866 1271 235 0919 4218 1625 0831 3883 1589
600 0646 2088 1320 0628 1957 1201 2409 0921 4239 1627 0893 3984 1600
650 0658 2162 1335 0645 2078 1318 2459 0923 4263 1630 0905 4099 1613
700 0675 2276 1357 0670 2246 1351 2500 0928 4290 1632 0919 4210, 1624
750 0694 2406 1381 0702 2461 1391 2559 0929 4314 1635 0929 4309 1634
800 0715 2553 1407 0739 2729 1436 2600 093] 4334 1637 0933 4395 1643
850 0741 2748 1439 0787 3057 1485 2650 0933 4350 1639 0945 4466 1650
ol 07700 2065 1472 0828 3428 1535 2700 0934 4363 1640 0951 4523 1655
950 0800] 32000 1508 0870 3781 1578 2751 0939 4371 1641 0958 4566 1660
1000 0832 3461 1539 0909 4101 1613 2809 0933 4353 1639 0953 4593 1662
1050 0867 3761 1575 0939 4379 1641 2857 0923 4258 1629 0960 4604 1663
1100 0899 4045 1607 0960 4611 1664 2009 0904 4087 1611 0957 4576 1660
15 0927 4299 1633 0979 4701 1680 2059 0883 3898 1501 09471 4484 1652
1200 0951 4517| 1655 0997 4917 1692 3009 0864 3714 1570 093] 4331 1637
125 0069 4698 1672 0909 4986 1698 3057 0841 3533 1549 0907 4117 1615
1300 0984 4838 1685 1000 4999 1699 3109 0821 3371 1528 0871 3849 1585
135 09093 4935 1693 0997 4972 1697 3159 0801 3211 1507 0841 3532 1548
1400 0999 4988 1698 0997 4917 1692 3209 078 3060 1486 0797 3L76 1502
1450 1000 2999 1699 0984 4838 1684 3257 0764 2015 1465 0753 2834 1452
1500 0098 4983 1697 0974 4728 1675 3309 0745 2777 1444 0715 2554 1407
1550 0095 4946 1694 0959 4595 1662 335 0727 2646 1423 0683 2334 1363
1600 0089 4892 1689 0947 4438 1647 3409 0710 2521 1402 0659 2169 1336
165 0982 4820 1683 0923 4250 1629 3457 0694 2408 1381 0641 2054 1313
1701 0973 4730 1675 0904 4086 1611 3509 0674 2209 1362 063 1984 1298
1750 0062 4624 1665 0887 3938 1595 3559 0663 2107 1342 0626 1958 1292

Polarization: Horizontal Vertical

Maximum Field: 1.000 @ 144° True  1.000 @ 129° True
Minimum Field: 0.628 @ 27° True 0.601 @ 46° True
RMS: 0.842 0.834

Maximum ERP: 50.000 kW 50.000 kW
Maximum Power Gain: 3.411 (5.329 dB) 3.411 (5.329 dB)

Total Input Power: 14.658 kW



Relative Field Voltage
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Vertical Plane Relative Field Pattern

WBJC, Baltimore, MD, 91.5 MHz
Date: 9/13/2010

Figure#: 3

An 8 level, .5 wave-length spaced MP-8C-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: 3.411 (5.329 dB)
Horizontal Plane: 3.411 (5.329 dB)

Maximum: 3.411 (5.329 dB)
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rizontal Plane: 3.411 (5.329 dB)
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ANTENNA SPECIFICATIONS

Antenna Type: MP-8C-DA-HW
Frequency: 91.5 MHz
Number of Bays. Eignt

MECHANICAL SPECIFICATIONS

Mounting: Standard
Sysem length: 41ft5in
Aperture length required: 52ft6in
Orientation: 215° true

Input flange to the antenna 3 1/8” female.

ELECTRICAL SPECIFICATIONS
(For directiona use)

Maximum horizonta ERP: 50.000 kW (16.99 dBk)
Horizontal maximum power gain: 3.411 (5.329 dB)
Maximum vertical ERP: 50.000 kW (16.99 dBK)
Verticad maximum power gain: 3.411 (5.329 dB)

Tota input power: 14.658 kW (11.661 dBk)
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Figure 14




