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DIRECTIONAL ANTENNA

PROOF OF
PERFORMANCE




Propagation Systems, Inc.

Duality Broadcast Antenna Systems

Directional FM Antenna
WOYZ
Ceenesis Broadceasting
Ocean Springs, Mississipp

A standard model PSIFM antenna with parasitic elements was used in conjunction with
the customers’ 48 inch face triangular tower to create the necessary directional radiation
pattern. I'he final antenna consists of three radiating elements each secured 1o the lower
with a standard mounting bracket. There are two parasitic elements per bay. A single
vertical parasitic is mounted in front of the radiating element and a single horizontal
parasitic is mounted behind the clement. The antenna bavs are full wavelength spaced. The
antenna array is end fed and utilizes rigid 1-5/87 inter-bay rransmission lines to distnibute
eoqual power to each radiating element. A transformer section has been added at the
antenna input.

Pattern testing was performed using a 1/3 scale model element and tower. The azimuth
plane measurements were laken on a ground reflection test range. This type ol test range
utilizes the reflected signal and direct signal from the source antenna to form an
interference pattern on the antenna under test. The antenna and mounting structure under
test was mounted to a turntable that allowed the structure 1o be rotated 3607 in the
arimuth plane. The source antenna was located approximately 75 fi. trom the antenna
under test, The source height above ground was adjusted to peak the first lobe ol the
interterence pattern at the antenna under test.

The test antenna was mounted in the center of rotation of the turntable, The antenna and
maunting structure were rotated clockwise while data was recorded na countes
clockwise direction,  All leed cables to the antenna were sccured and grounded during
patlern measurements. A Hewlett Packard 8753 A-network analyzer operating at 2775
Mz was used as bath the seurce and receiver. The level of the received signal was
compared with a standard dipele to establish the directivity of the final pattern, The final
pattern measured does not exceed the envelope partern, does not deviate more than 2 dB
per ten degrees of azimuth and does not exceed the 15 dB maximum 1o minimum ratio
required by the FOC,
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The antenna 15 to be mounted on the south leg of the tower. The antenna center of
radiaticn approved in the construction permit is 91 meters above ground. The original
tower struclure was 91 meters with a guy poine at 87 % meters above ground  According
to @ statement by WOYE additonal tower structure of the same configuration was added
that enabled the antenna to be repositioned vertically on the 1ower so that the center of
radiation carresponds to the tolerance allowed in the construction permil. The antenna
center of radiatien with the additional tower i1s 88 7 merers above ground. Mo ather
antenna can be installed within 10 [ of any radiating element. The antenna is to be
positicned at 1807 True, It 1s recommended that a broadcast engineer is present 1o
supervise the installation of the antenne and thar he or she certifies the antenna has been
inatalled according to the enclosed instructions

An input pawer level of 2 449 KW will be required at the antenna in order to reach the
licensed & kW ERP. The supplied 290-ft, of 1-5/87 flexible air dielectric coaxial cable has
an efficiency of 87 5%, The necessary transmitter output will be 2 80 KW if the full 250-
i1, of transmission line is utilized.
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Douglas A, Ross
President

Revised 11.77/2000

Antenna Specifications

Antenna Model PSIFR-5-104

Type t-bay full wave spaced directional FM antenna
Freguency a2 5 MHr

Crann Ch-pol) 245 (388 4B)

Cran (v-pol) 2.45(3.88dB)

Input [-58" E1A end fed inpur

Power ranmng 9 kYW

Lenith IEN-9in

Weaght I 75 Ibs.

Windlaad {50033 PSE) 3400 Ibs,

Lncrating

When uncrating the antenna system, open each crate caretully so that the crares mav be
used to return any merchandise that may have been damaged in shipping. Separate all
parts and confirm that all items on the packing list have been received. If anv pants are
mussing, netify PS1or it's agent prior ta assembling the antenna. If anv parts are damaged
through shipment or are missing, prompily notify the shipping carrier




Gieneral Notes

I Review antenna elevation and plan the installation. The antenna brackets have been
designed for tower leg mount

2. All bavs are to be ahgned to the same azmuth angle

Lo Use anly the supphed hardware and O-ring at all 1-5/8" ange connections,

4. Exercise care when assembling the inner conductors of the coaxial line. The bullet
should Gt Grmly in the inner conductor in order (o 883Ure 8 Proper Connection
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The feed points are in the up position,

fr.  Imstall ome baydinter-bay assembly at a time

7. Keep all transmission lines free from dine and moisture.  All Teflen insulators must be
clean and dry

8. The antenna must be pressunized with dry air or nitrogen

% The antenna has been tned at the factery and should not require feld adjustment,

I The antenna svslem should be tested before the erector leaves the premises to insure

that the complete antenna system is functioning praperly

Installation Instructions

atep Une

Review the enclosed drawings and read all steps for a general overview of the antenna
installation. Starting with radiating element one. artach the vertical parasitic to the tes al
the end of the element boom.  The insulators will hold the parasitic m place. Reler 1o
drawing J7OFM-122-000, Next attach the horizontal parasitic te the inter-bay block using
the supplied Y4-20 x %7 boles, flat and lock washers. Align the red band on the parasitic to
the wesl as shown in drawing 179FM-122-003 . Next attach bay one to inter-bay one
block. Use only the supplied 3/16-18 x 778" bolts, locks and O-ning, The vertical parasitic
must be parallel to the inter-bay line. Mext attach the end cap extension 1o inter-bay ane
blosck with the supplied 5/16-18 x 7/8” bolts, locks and O-ring.  Attach a FM bay bracket
1o the boom of bay one using the supplied 28 hose clamps, then attach an iter-bay
bracket appreximately 24" below the bay, See drawing J79FM-122-003 Tor an over view.

step Two
Follow the same procedure tor bay twae, Install the vertical parasiic, attach the horizontal
parasitic, and artach the element and brackers

step Three
Follow the same procedure for bay three. Install the vertical parasitic, attach the
horizontal parasitic, and attach the element and brackets Inter-bay three has been pre-

assembled to the tuner, Attach a sccond inter-bay bracket between probes two and three,




sStep Four

Each section of the antenna is now ready 1o be hoisted 1o the proper elevation on the
tower. Use caution when erecting the bay/inter-bay assembly, The inter-bay mner
conductor is not captivated. Take the necessary precautions to secure the inner
conductor, The antenna is to mount to the south tewer leg and positienad 180° True
I'he top radiating element is to be mounted approximately 9 ft. down trom the tower top
It may be necessary e start with bay two due 1o its close proximity to the top guy wire
and then install bay one. The actual procedure is at the discretnon of the on site engineer
Haist the first bavinter-bay assemhbly and attach to the tower with the supplied Y-13 »

4 07 bolts, nues and lock washers

Slep Five

Conneet inter-bay one to inter-bay block two. Use only the 5/16-18 x 78" boles, locks and
Oh-ring supplied. Attach the mounting brackets to the tower leg. Be sure to align the
elements 1o the proper azimuth angle with the feed points in the up position. The vertical
parasitic should be plumb and parallel to the inter-bay line. Adjust the horizontal parasitic
for level

Step Six

Install bay threedinter-bay three with tuner Connect inter-bay twa to inter-bay block three,
Lse only the 5/16-18 x 787 bolts, locks and O-ring supplied. Be sure to align the elements
to the proper azimuth angle with the feed points in the up position,  The vertical parasitic
should be plumb and parallel 1o the inter-bay line  Adjust the horizontal parasitic Tor level,

Step Seven

Check all bolted connections for tightness. Connect the main transmission line to the
antenna input located at the base of the uner. Do not allow the weight of the feed line
to be supported by the antenna. Pressurize the antenna system to a maximum of 5 lbs
wiath dry air or nitrogen. The antenna svstem should be tested before the erector leaves
the premises o insure that the complete antenna system s functioning properly. The
antenna has been tested and tuned at the factory. 17 the antenna has a high VSWR, consult
the factory immediately

Drawing Index

Chawing Mumber Description

JTOREM=122-001 A Antenna Elevation and Orientaticon
JTOEM-122-0003 Bay One Side and Top Yiew
JTOFEM-122-002 Bay Two and Three Side and Top View
TR -1 22-4009 Yertical Parasitic Attachment

JTOFMR =1 2 2-40500 Homzomtal Parasitne Adtachiment

BT Tuner Outline
No02a Bav Bracket Qutline
Q000 Inter-Bay Hracket Cutline
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Measured Relative Field
Azimuth Plane Pattern

Antenna: PSIFM-3-DA

H-pol Gain (solid): 2.45 (3.88 dB)
V-pol Gain (dash): 2.45 (3.88 dB)
Station Call: WQYZ

Frequency: 92.5 MHz

Location: Ccean Springs, MS

Propagation Systems Inc.
PO Box 113
Ebensburg, PA 15931




Haorizomtal Polarization

Measured Relative Field Tabulation
Antenna: PSIFM-3-Da
Genesis Broadoasting
Slation: WQYZ
Frequency: 92.5 MHz
Location: Ocean Spnngs, Mississippi

WVertical Polarzation

Ralative Panwar Gain Relative Foweer =ain
Angle Field ain (B} Angle Field e ndBE}
o 0,479 0.581 -2.51 a 0,354 0. 306 -5.14
10 0.504 QE21 -2.07 10 0.ara 351 -4, 54
20 0.504 0.&21 =207 20 0439 Chad 71 .27
a0 0,534 0,697 =157 3 0.549 orar -1.33
40 0,628 0.967 =014 40 0.5a9 1.161 0.85
50 0. 758 1.405 1.48 50 0838 1.717 2.35
&0 0.853 1.779 2.50 B 0558 2.244 a5
Ei! 08935 2.151 233 o 10400 2.445 .88
a0 0,988 2.387 arva Ao 1.0 2.445 .88
51 1.000 2.445 3.E8 i 02838 2387 374
100 0.8978 2339 3649 100 0.91a 2.080 314
110 0,932 2128 3.28 110 0.823 1.858 219
120 0.258 1.842 285 120 0.753 1.385 1.42
130 0.768 1.518 1.81 130 0. 704 1.212 0,83
140 0.714 1.246 0,546 1440 0,674 1.111 Ch. 46
150 0.669 1.161 hES 150 (.554 1.078 0.3
160 0.4 1.212 n.23 160 0.6 54 1.045 .18
170 0.724 1.282 1.08 170 0.558 0.8yv -0.67
180 0734 1.317 1.20 180 0,564 0,752 -1.01
180 0.758 1.405 1.48 180 0.569 0782 -1.01
200 0. 793 1.557 1.82 200 Q.60 0.592 0. 50
210 0.863 1.B21 2.80 210 QETE 1.127 0.52
220 0.833 2128 3.28 220 0,758 1.405 1.48
230 0.0648 2.291 3.60 230 0528 1676 2.24
240 0,888 2,387 378 240 0813 2.038 3.09
254 1.000 2.445 508 250 0.862 2.267 356
280 0.088 2.3a7 378 260 0,288 2387 3.78
270 0,858 2244 391 270 0988 2.387 378
280 0,008 2016 .04 2B0 0871 2315 385
2840 0623 1,656 219 280 0.508 2016 3.04
300 0.EB4 1.144 Q.58 00 0,788 1.567 1,82
10 0. 5448 0,737 -1.33 210 0BS5S 1.004 0.39
320 0,449 0,493 -3.07 320 0.559 0764 =1.17
330 0409 0.402 -3.88 330 0.474 0.545 -Z.G0
240 0.384 0.28% -4.10 KF1H 0.40% 0.40% -3,88
250 .434 04461 -3.37 asn 0.354 0.324 =490
' Maximum Walue Mz irmum Walue
Field 1.00 Field  1.00
Gain  2.45 (.88 dB) Gain - 2.45 (3.88 dB)
Azimuth Bearing  B5-95 degreas Azimuth Bearing  T0-B5 degrees
Pallem RMS  0.7E3 Faittern RIS 0,783
Miinimum Field Miminmumm Field
Field 0399 Field  0.354
Gain 389 (-4.10 dB) Gain - 308 (-5.09 dB)
Azimulh Bearing  335-240 degreas Azimuth Beanng O degrees




ERP Tabulation
Antenna: PSIFM-2-04
Genesis Broadeasting

Station; WQYS

Frequency: 82.5 MHz

Location: Ocean Springs, Mississippi
Maximum ERP: &.0 kW (7.78 dBk)

Honzonial Polanzation

ertical Polarization

Rulative ERF ERP Relative ERFP ERF
Angla Figeld LA Bk} Angle Field (KW (1Bk)
i 0479 1.38 1.39 1] 0.354 075 -1.24
10 0.504 1.52 1.83 10 0.379 086 -0.65
20 0,504 1.52 1.83 20 0,438 1.16 N.63
a0 0.534 1.7 233 20 Q.548 1.81 2.57
40 0.629 2.37 375 40 0680 285 4. 55
50 0.75a8 245 5.a7 0 0.83B d.21 G525
a0 0.853 4,37 G40 B 0,058 551 T.41
T 0.534 5.28 725 FiL) 1. 0040 6.00 T.ré
B 0.988 5.86 7.BE aqa 1.000 §.00 T.78
al 1.000 g.00 7.7E aq 0,038 5.5 T.63
104 0.878 574 7.50 100 0.a18 5.08 T.04
110 0,933 522 f.8 110 O E23 4 .06 £, 09
140 {.866 4 .52 8.55 120 0753 3.40 537
130 0. 7&E T3 5.71 130 0. 704 2.87 4.73
140 0.714 3.06 4 86 140 674 273 4.35
150 0,680 2,85 4,55 150 0654 285 4,22
1640 0. 70 2.97 4.73 160 BS54 2487 4,09
170 0.724 315 4.88 170 0.58% 215 133
180 0. 734 3.23 510 180 0.565 1.84 258
180 0,756 3.45 537 190 0,559 1,84 288
200 0. 708 3.82 582 200 0.604 2.19 3.40
210 0.B63 4.4T7 B.50 210 0.B87% 277 4.42
220 0,933 5.22 T.18 220 0,753 345 537
230 0,968 562 7.50 £30 0.aza 4,11 B, 14
240 0,088 .86 T.68 240 0.213 200 6.549
250 1.000 6.00 7.78 250 0.563 E.58 745
260 0985 5.86 T.68 260 0988 5.86 7.68
270 08558 5.51 744 270 0.988 L.B6 7.6E
280 0,908 4,05 .04 280 04973 L.58 7,54
2490 0823 4.08 B.08 280 0.908 485 6,54
200 0.6E4 2.81 4.48 300 0.7a8 3.82 5.82
310 0545 1.81 2.57 310 0.6649 268 4,29
320 0, 844 5 1.21 083 320 0.558 1,87 273
330 0.40% 1.00 .02 330 0474 1.35 1.30
340 0.28% 0.98 -0.20 340 0,408 1.00 0.02
as0 0.434 1.13 0.53 350 0,364 0. 78 -1.00
Maximum Value (H-pol) Maximum Value [(W-pal)
Field 1.00 Fleld 1.00

ERP 6.0 kW (7.78 dBk)
Azimulh Bearing  £5-85 degrees

Minimum Figld [H-paal)
Field (0.35840

ERP 955 KW {- 20 dBk)
Azimulh Bearing 335340 degreas

Azimuth Bearing

ERFP 8.0 kW (7.78 dBK)

Minimum Figld &Y-po

Azimuth Bearing

Field 0354

70-85 degrees

ERP 752 KW {-1.24 dBkK)

0 degrees
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? Exhibit B

SURVEYOR AFFIDAVIT
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REFERENCES:
= *.] BEARIKGS SHOWN DR
AN INJICATED HEREQOM ARE
| A JAS-D Gk THE SOUTH
| AR MARGIN OF INTERSTATE 10
A AN AS PER CASE AKD

-"'j ", SO AT O EYVES ===
o -":,.- ASSODA =5 SLEVE LA =0
Nk H“\,{? NOVEMBER 22, 1397,
& E“xﬂ ] .
. 5 2. L. STENUN AND
N / ASSOCIATES SURVEY CF
ﬁ\\ OPM=LSA—INC. "ZESOTO!

Q'V TOWER DATED JJUNE I, 1998.

hOT TO SCALE

ORIENTATION OF THE WQYZ ANTENNA ON
THE “DESOTO" TOWER LOCATED IN THE
SW 1/4, NE 1/4, OF SECTION 11-7-9,
JACKSON COUNTY, MISSISSIPPI.

CERTIFICATION:

THIS IS TQ CERTIFY THAT ON NOVEMBER 18, 1988,

| THOMAS W. STENUM, A PROFESSICNAL LAND
SURVEYCR, DD ASSIST THE INSTALLAT.ON TECHENICIAN
IN T== ORIENTATION COF THZ WQYZ ANTENNA TC &
DUE SCUTH SEARING.

7_.z£mki':" AL -MH'—“""" """"";'-l"" L,/ PFF

TEOMAS W. STENUM  P.L.S. # Q2763

CRANING ¢ 90425

LUGENE P. STENUM & ASSOL.
FROFESSIONAL LAND SURVEYORS

BS93 CAKLAWN ROAD
AILDXI, MISS, 38532
PHOME : 607 — 392 — 5352




Exhibit C

ENGINEER AFFIDAVIT




Engmeer’s Athdavit

I hereoy certfy that the antesna was nstalled in accordance wita the
mamufacurer’s Instructions, either 5y myself or under my direct supervision
Addidonally, the antenna was onemed properly, according to the manufacrurar’s

INSTICLIONS.

I:_,/L' 7 | *:.1,

Engineer’s Statement of Qualification

[ have been invclved in Broadeasting, exther as a Chief Engineer, or as a conact
engineer for over 20 vears. In this time, [ have been involved in all aspects of design
installation and repair of radio broadeast systems. Additionzily, my gualifications are a

macter af record with the FCC

SWailers

L~ 35 a0 ]




