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FESRUARY 21, 1992

CIRCULARLY POLARIZED DIRECTIONAL ANTENNA SYSTEY
PROFCSED FOR RADIO STATION WYKR
LOCATED IN PORT CLINTON, OH

Electronics Researeh Inc. proposes to provide a cuztom
fabricated dirsctionzl antenna systsm that is specially desiznad
to meé=sx the F.C.C. requirements and the general needs of radio
station WXKK. : ' '

The antenna is the Harris Corporztion FML~6E-0a-HW
configuraticn. The propesed circular polarized system consists of
6 half-wavelength spaced bays using one driven circular pelarized
radiating element per czy, 1 norizontal parasitic slam=nt par bay
&nd 5 verticsal parasitic slements interleaved between glternare
bay pairs. The antenna was tested on a 14" o.d. pole, which is the
structure tne station plans To use to support the propossd array.
All tests uere parformad on & frequency of 4.5 megazhertz whicn is
the center of thne FM broadcast channel assizned to WYKE.

Pattern measurements were made on a fifty-zcre antenna pattern
range whicn is owned and operated by Electronics Research, Inc,
The testes vare performed under The directicn ¢f Thomzs B.
Sillimen, president of Electronics Resezrch, Inc. ir. Sillin
has kboth the Rachelor of Eilectrical Enginsering and zhs Magcer
Eiectrical Engineering degre=2s from Cornell University, and
also a registersd profzssicnal engineer in the states of Indian
Maryland and Minnesota. 1
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DESCRIFTION OF THE TEST PROCEDURE

The test antesnna consisted of twé bay lavals of the circular
polarized system with the associated horizontal and varticzl
paraszitic elements. The elements and brackets that wsre used in
this test are electrically equivalent To those tha: will be
supplied with tha proposed azntenna. Sections of 1 5/8 inch o.d.
rigicd coaxial lirs ware used to feed ths test antenna, and
sections of 1 5/8 inch o.d. rigid outer ccnductor only uare
attached above the test antenna. All feed lines were over one
half-wave in length. The lines were properly grounded during all

tezts.

The precof-of-performance was accomplished usinz a supportin
structure of ldentical dimensions and configuration as thn
propesed 14" o.d. pole, inecluding all braces, laddars, conduirte,
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EXHIBIT B
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FEBRUARY 21, 1992,

CIRCULARLY POLARIZED DlRECTIONﬁL-ANTENN% SYITEM
PRCPOSED FOR RADIO STATIQN WXKR
LOCATED IN PORT CLINTON, UH

(Continued)

ceaxiel linas and other appurtenances that are includad ia the
actual aperture at which the proposed antennz will bz installied

The 14" c.d. pole was =“=-ted vertically on a turntable mounned on
2 non-mstelic building with the antenna centered vmrtical‘y en 1
sTrusTure, making the center of radiation af vtha Led
approximately 25 fest abave ground. The turntabie is equipped wit
& moTor drive and azimucein indicacting mechanism, resoiuticn of thi
azimuth measuring system iz one-tenth of & desres.

T
=d from a Wavetsk Modzal

A broad-band horizontal and vertical dipole system, lo
aporozimat ely 628 feet from ths test antenna, and mounted a
same nelgnt above terrain as the centar of tna anrtarna vadsr TR,
w&s used To recsive the emitted.test signals. The siznals receivaed
Ly the dipole system w re fed to test puilding ny way or Two
buried Heliax cables to an Anritsu Model MLSZ1B measuring
receiver, Thisz data uas intarFaced TC & Hewlztt-Packard Mcdel
$872C plotter by means of & Hewlett-Packard Mcdel &6 computear
system. Relative field strength was plotted as z function of
azimuth, .

ﬂ'm

The measurements were periormed by rotuting the test antenne in
a counter-clockwise directiori and plotting the received signal on
polar co-ordinated graph paper in a clockwise direction. Both
norizontal and vertical componants ware recorded separately.

CONCLUSIONS

The proposed circular poclarized system cons ists of 6
half-wavelength spaced bays using one driven circular polarized
r‘&’auiﬁ“ element per btay, 1 horizontal p:r:S;»ir element per tay
and $ vertical parasitic elements interlzaved bhatween alternate
bzy pairs. Thz powwer disctributicen and phase relaticanship will bLe
fixed when ths antenna is manufacturasd. Proper maintensnce of the
2lem=nte should ke all tihat is reguirad to maintairn th- patiern in

acjustment.
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FEBRUARY 21, 1992

CIRCULARLY FOLARIZED DIRECTIONAL ANTEMNNA SYSTEM
PROFOSEDC FOR RADICO STATION- WXKE
LOCATED IN PORT CLINTOM, OH

(Continued;

The FML-%E-DA-HW arrey is to be orientated on the 14" ¢.d. pole
at & bezring of north 199 ¢2zress east. flue prints providad with
the antenna will show the prover anterna orientation giignment,
The antaenna alignment procedure should ne di“ecned DY 2 iicansed
surveysr as prescribad n/ the FCO.
not avalianle, Tne uze o

Dzicers arz2 not suppii & are r
d i cing condiziens will exizz av ths

radomes is recommande
proposed site.

Figure #1 represents the maximum value of either the rorizeontel
or vertical component &t any azimuth. The meandrnd norizonzTal
pizre relative field pattern, for both the norizontel and verticel

vclarization components, iz shown.cn ?iaure #2 atrtached. &
calculated vertical plane relative field psTtern is showr on
Figure #2 attached. The powsar in the maximum will raash 30

vilowattes (14,771 D3¥).

Thz power at north @ degrees ezst doss not exceed 3.3 kilowatts
(5.185 dik).

The pouer at nrorth 189 dezre2es =a2st doss not excsed 7.1
Kilowattes (38.513 dbk). '

The KMS of the verticazlly polarized norlvcntal plane comporent
does not éxceed the RMS of the horizontally. polarizesd horizentel

plan= component.

The envelope pattern obtained from the maximum individuel
norizontal or vertical compon=nts will net excead a rate of chanze
asured in tns

of 2 D8 pe&r any ten degree change in azimuch as na
norjzontal plane.

The approximate weight of -the antenna minus ths mounting
sTtructure is S$9S5 lbs. The approdimate windload of the antenns
mipnus the mounting structure is 1145 lhks based on S$8/3% PSF(112
MPH wind) with no ice nuild up., The clear varticzl lenzth of the
gtructure required to support the antenna is 41 feet 1iF the
aptenna is to be Top mounted.

"
b
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FEBRUARY 21, 1992

CIRCULARLY POLARIZED DIRECTIONAL ANTENNA SYSTEM
PROFPOSED FOR RADIC ZTATION WXKKER
LOCATED IN PORT CLINTON, OH

fConcinued):

The directional antenna should not be mounted an the top of an
antenna Tover which includes a top-mounted platform larger than
Tthe cross-sectional area of the tower in the horizontal plane. No
other obstructions other than thoss thatb arz gpecified by tne hlus
print~ supplied with the antenna are te bs mounted at the same

towsr lavel as the dirsctionzl antenna. Mo cbstruction of any TYvE
is to be within 75rt horizontally of the antenra system. Ths
vertical distance to the nearest OUatert1Cﬂ should ns a minimum
of 16ft from the directional antenna.

T calculated maximum power z2in of the horizontal CORDONENT
is 4, (6.0624d4dB) .
a

m

Tnz calculated maxinmum power gain of the vertically polariz
COmMpONeEnt 1is 4.03864749945 (6,0624d8).

The calculated input power =o tha antenna input flange ie
7.4282 xilouwstts (3.7989 DBK) to provide a maximum horizontal ERE
of 39 kilowattz (14.771 DBX) and & maximum vartical ERP of 20
k*1owét*s (16.771 LBK). The input flange To the aﬁ*eﬂnc is 1 5/8

neh male.

O, Ondl@®

ELECTRONICS RESEZACH, INC.
108 Market Streect
Newburgh, In 47530
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ENVELOPE YALUES FOR FIGURE: 1
HORIZONTAL PLANE RELATIVEZ FIELD & DBXK LIST

AZTMUTH  RELATIVE
FIzZLD

9.9 |
5.9 328
10.9 .3
18,9 A5
20,9 .32
3.9 584
2.9 .35
35,0 L343
4.9 374
45,0 (487
52.9 L4483
55.9 Rx]
62.9 X
£3.3 393
L I -
-1 I
®0.9 619
5.0 .87
§2.3 it
93.9 L9583
189.0 91
105.8 1,089

88
L~

119.9
1:5.0 R H
123.9 B
128.9 938
139.2 .89
135.9 .631
142.9 78l
145.8 69
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169.9 .388
185.9 328
179.9 502
175.3 A%
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FOR RADIGC STATION WKKER 9
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FOLARIZATION

VERTICAL
VERTICAL
VERTICAL
YeaTiCal
VERTICAL:
YERTICAL
HORTZONTAL
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CITY CF LICENSE: FCRT CLINTCH, CH

MOUNTING STRUCTUR
ANTENHNA TYPE: FuL
ENVELOPE MAKIMUY
ENVELOPE MINIMUN
ENVELCPE R.14.5.=.86841

E:
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b
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MARIMUM EZ.R.P.= 30.Q000KV

ANTENNA ORIENTATION: NORTH 1$¢ DEGREES EAST

14" 0.0, POLE
E-DA-HW NUMEER CF BAYS: 6
LATIVE FIELD= 1

ZLATIVE FIELD=,362 AZIWUTH

ALIWUTH

169.9
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210.0
2158.9
2209
225.9
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'HORIZONTAL PLANE RELATIVE

FIELD PATTERN

MEASURED

SURED , CALCULATED
Call & Location: 180 0 i Figure No; 1
WXKR 10 _crrpiei 400 20 Date: FEBRUARY 24, 1992
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PATTERN S “E-rr aniii SRS PATTERN
CONDITIONS T : INFORMATION
200 7 -hLll-llj : ! . 160
1) Frequency: 84, 5Mhz 1% w0 Ve ——— H
2) Antenna Type: FML~BE-DA-HW _ VERTICAL HORIZONTAL
3)Antenna Orientation:  North 190 Deg. East | Rms: . B Rms: .B8448
4) Antenna Mounting: CUSTOM Maximum: Maximum: { N105°E
5)Tower Type: 14" 0.d. pole Minimun:

Minimum: , 30425 N348°E

6)Comments: MEASURED DATA- The composite maximum value of either horizontal or

vertical component of Figure# 2.

& &ypwElectronics
Fay 7 4

Research Inc.

108 Market St.« Newburgh, In. 47630+ Phone (812) 853-3318 + FAX (81

2) 853-5706

Farm Nn 847.P
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HORIZONTAL PLANZ RELATIVE FIELD & DEK LIST
' FOR RADIO STATION WXKR G4 . SMHz

e e

FOR FIGURE: 2

FEBRUARY 21, 1992
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MINITH HPOL HPOL REOL VRL VEL VAL HPGL NP Ve ¥ ROL
RELATIVE  DER  FOHEK RELATIVE DBK  POUER RELATIV DX PONER RELATIVE DK
FIELD K4 o, A\FrsLD Mooy FH ~<" FIELD

00 26 NR 205 18 48 L7 100 4 .78 (glgg;:;’ a5 8.

S0 28 303 2055 .35 S.02 . 3077 1850 4L 85 6013 4S5 7.94
9.0 .2 3260 .m0 .29 Sa1 3202 1908 .40 806 6.995 45 7.8
15.0 .10 L3 2.2 3% 487 L4 1959 47 636 6451 497 7.9s
60 M6 3R 2483 N2 4 2T 0.0 00 895 7498 4T 8.2
5.0 .8 44 L7585 445 27N W0 .58 922 8.260 491 860
3.0 325 5.1 3.167 305 4,44 2,784 210.9 562! 9.76 9.465  .520 9.93
BO I Sz 365 36 47 2.9 2150 600 1035 10650 S5 8.6
8.0 M 828 L6 30 S 3405 209 .83 114 10076 80 o
G847 BN 8T8 3T 605 40 250 N7 189 15.4% 653 1106
00 W3 LR S8 08 695 490 208 LMY 1240 12210 M2 1ier
55.0 488 854 TS 456 2.9 6,927 235.9 832 1308 20.785  L765 12.49
6.0 .S 9.5 883 50 6.9 7.8, 2M0.0 .80 1.6 Dew a9 1308
6.0 593 1093 10.57 .53 9.93 9.8 2650 0150 13.08 25.0% 461 13.48
0.0 5% NI INE8 B2 18.97 1295 2300 900 162 %6567 85 13.42
5.9 0% 216 16380 70 192 1S3 25,0 .66 1442 20,560 6% 1403
0.0 a9 136 W6 w02 1285 19275 %0.0 9% 1451 8.2 965 14.9%
8.0 897 1373 23590 @M 13.60 22,69 450 .97 1451 28255 957 14.39
WO 9% 13 K8 0% 10 B8 290 S0 1442 2651 %3 144
95.0 W69 1449 2B.i62 965 14,46 27,931 275.9 6L 14,26 26,543 933 34,33
162.2 990 1469 29.43 833 14,88 29,812 280,00 - .913F 1398 24,583 30 1438
HS.8 e 77 .80 L 1677 0.6 2850 8% 13.62  2.015 8% 1560
0.0 9% 176 435 LR 1477 3.6 290.0 .83 1305 .45 845 1591
US.9 T WMSL 0 26.259 .91 1489 .48 295.0 977 1298 18.63 .79 1.64
0.0 K0 M3 26485 989 1450 280% 0.0 40 185 1s.ase 07 1L
15.0 8% 15.82 24009 5% 1409 20,23  305.0 6530 1198 12.809 6% 1877
100 82 1338 2.5 .8 1395 200 0.0 .55 10.%5 10609 553 670
150 7% 125 16.049 831 1347 040 3150 5% 9.3 8582 .52 6.7
148.9 L84 1172 14885 L7688 12.40  17.37% 32¢6.9 418 8.35 6.844 L4458 7.83
145.9 641 - 10,91 12,318 699 11.66 14,657 3253 A28 7,43 5.533 L4501 £.84
150.0 S 10,200 16,427 844 10.95 12,440 333.0 383 8.43 4.398 L2584 5.5€
15,0 .50 9.55 9.6 .59 10.31 10745 3.0 %3 547 3.64 5% 62
0.0 513 88 298 S5 9.4 9.4% b0 M4 472 2555 a5 473
5.0 4% 850 7079 .58 923 637 S0 2% 42 LS5 43 4ol
8.0 485 8.1 6489 502 898 7.5 W00 08 A6 2.3 .02 4
5.0 - 483 LB B68 480 8,40 6.9% 3550 .69 3.35 2163 38 436
CITY OF LICENSE: POKT CLINTON, OH :
MOUNTING STRUCTURE: 14" 0.D. FOLE
ANTENNA TYPE: FML-6E-DA-HW MUMBER OF EAYS: &
HORIZONTAL MAXIMUM RELATIVE FIELD= 1.00000 AZIMUTH 105
HORIZONTAL MINIMUM RELATIVE FIELD= 26175 RZIMUTH S
VERTICAL MAXIMUM RELATIVE FIELD= 1.0%099 AZIMUTH 185
VERTICAL MINTMUM RELATIVE FIELD= 30125 AZIMUTH 348 - 5 .
HORIZONTAL R.M.S.=,67252 VERTICAL R.M.S.=,56910 o P N
HAXIMUY HORIZONTAL E.R.P.= 30.0000KH HAXIMM VERTICAL E.R.F.¢ 30.0000K ~

TOTAL POWER INPUT= 7.4282KW
MAXIMUM HORIZONTAL CAIN OF COMPLETE ARRAY= 4.04 ( £.052d3
MAXIMUN VERTICAL GAIN OF COMPLETE ARRAY= 4.04 ( 5.852¢B):
ANTENNA ORIZNTATION: NORTH 199 DEGREES EAST
PATTERN REFERENCE #WXKRV3066
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HORIZONTAL PLANE RELATIVE FIELD

PATTERN

MEASURED CALCULATED
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CONDITIO AT R B R e INFORMATION
: 200 LU AN LT vt ~ 150
Lot [HRANN
1) Frequency: 84 . 5Mhz 190 170 e

2)Antenna Type: FML-BE~DA~HW

3) Antenna Orientation:  North 180
4) Antenna Mounting: CUSTOM

5) Tower Type: 14" 0.d, pole

Deg. East

180

VERTICAL 10

Rms: .6681 | Rms: .67252
Maximum: 4 HiOS’E Maximum: 4 N105°E
Minimum: ,30425 N348°E  Minimum: .26475 N5°F.

6)Comments: MEASURED PATTEANS- The individual horizontal and vertical components.

Electronics

& 17}
&L in I Research Inc.

108 Market St.« Newburgh, In. 47630+« Phone (812} 853-3318 + FAX (8]

2) 853-5706
Form No, 547-p
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