
APPLICATION FOR STATION LICENSE/
REQUEST FOR PROGRAM TEST AUTHORITY
SEVEN RIVERS BROADCAST MINISTRY, INC.

WHGN (FM) RADIO STATION
CH 220C2 - 91.9 MHZ - 41.0 KW
CRYSTAL RIVER, FLORIDA

February 2002

EXHIBIT A1

Effective Radiated Power:
Horizontal 41.0 kilowatts
Vertical 39.3 kilowatts

Antenna: ERI MP-4E-DA-HW
4 bay half wavelength

Horizontal gain 2.800
Vertical gain 2.684

Transmission Line: Andrew Corp. HJ8-50B
(479 feet) 3” air dielectric

86.3% efficiency

Required Transmitter Power Output
to Reach Effective Radiated Power: 16.967 kilowatts

Facilities Authorized: Channel 220C2 - 91.9 MHz

Effective Radiated Power:
Horizontal 41.0 kilowatts
Vertical 39.3 kilowatts

Geographic Coordinates: North Latitude    28/ 50’ 29”
West Longitude  82/ 30’ 21”

Antenna Center of Radiation: Above Ground        140 meters
Above MSL         165 meters
HAAT         147 meters

FCC Tower Registration No.: 1217420
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ELECTRONICS RESEARCH INC.

7777 Gafdner Rd. Chandl.r. In 41610 Phon. (8'21 926~OOO Fax 18' 21 925-4030

Directional Antenna System

For

WXJ C, Crystal Rjver, Florida

August 25,2000

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 WXJC.
The antenna is the ERI model MP-4E-DA-HW configuration. The

circular system consists of 4 half-wavelength spaced bays using one driven
circular polarized radiating element per bay, one horizontal parasjtic element

per bay and four vertical parasitic elements interleaved between alternate bay
pairs. The antenna was mounted on the North 341 degrees East tower face
with bracketry to provide an antenna orientation of North 341 degrees East.
The antenna was tested on a 241. E~j('!' A MOUNTING .\'Yfj'TEM, as
measured from leg centers, which is the structure the station plans to use tu

support the array. All tests wer~ performed on a frequency of91 .9 megahertz

which is the center of the FM broadcast channel assigned to WXJC.

Pattern measurements were made on a sixty-acre antenna pattern range
which is owned and operated by Electronics Research, Inc. The tests were

perfonned under the direction of Thomas B. Sjlliman, president ofElectronjcs
Research, Inc. Mr. Silliman has the Bachelor of Electrical Engjneering and
the Master of Electrical Enf:,rineering degrees from Comell University and is a
registered professional engineer jn the states of Indiana, Maryland and

Minnesota.

EXHIBIT A2
APPI.lCATION FOR ~TATION LICENSE/

RRQIJE~T FOR PROGRAM TE~T AUTHORITY

WHGN (FM) RADIO STATION
CRY~TAL RIVER, FlnRIDA

FehruaG 2002
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Directional Antenna System
For

WXJC, Crystal River, Florida

(Continued)

DESCRIPTION OF THE TEST PROCEDURE
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The test antenna consisted of two bay levels of the circular polarized
system with the associated horizontal and vertical para~ilic elements. The
elements and brackets that were used in this test are electrically equivalent to

those thCl.l will be supplied with the antcnna. A section of 3 1/8 inch o.d. ribYjd

coax.ialline was used to feed the test antenna, and a section of 3 1/8 jnch o.d.

rigid outer conductor only was attached above the test antenna. The 1ines

were properly grounded during all tests.
The power distribution and phase relationshjp to the antenna elements

was adjusted in order to achieve the directional radiation patterns for both

horizonta1 and vertical polarization components.
The proof-of-performance was accomp1ished using a 24" E~/\R,A

MOUNTING SY.\'TEM, with identical dimension and configuration including
all braces, ladders, conduits, coaxial lines and other appurtenances that are

included in the actual aperture at which the antenna will be installed. The
structure was erected vertically on a r --SysterrlBiu(;1I 'JIOj' (]rri- I

1.,1 ;
turntable mounted on a non-metallic ,." ~." "Irw H L .~;~;; I

~~~1~:~y ~~th the th:tru=;n:~~:;e~ .~ r~\;)~ ;.~111 ~, I

center of radIation of the test "H", ;)0'. ',omul. r,:\~I:' ~ I
i1 0. ho..""'

approximately 30 feet above ground. i

The turntable is equipped with a motor IJ:,;;,~9

drive and azimuth indicating mechanism, I L- -

resolution of this azimuth measuring .-~;". .~ .--
device is one-tenth of a degree-

The antenna under test was operated in the transmitting mode and fed

fTom a Wavetek Model 3000 signal generator. The frequency of the sib7J1a)
source was set at 91.9 MHz and was constantly monitored by an Anritsu

Model ML521 B measuring receIver .
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Directional Antenna System
For

WXJC, Crystal River, Florida

(Continued)

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 signa1s received by the dipole
system were fed to the test building by way of two buried Heliax cables to an
Anritsu Model rvn..521 B measuring receiver. This data was interfaced to a

Hewlett-Packard Laser Jet 4P printer by means of a pentium compllter
system. Relative field stren!,rth was plotted as a function of azimuth.

The measurements were perfonned by rotating the test antenna in a
counter-clockwise direction and plotting the received signal on polar co-

ordinated graph paper in a clackwise direction. Both horizontal and vertical

components were recorded separate1y.

CONCLUSIONS

The cjrcular polarized system consists of 4 half-wavelength spaced
bays using one driven circular polarized radiating element per bay, one

horizontal parasitic element per bay and four vertical parasitic elements
interleaved between alternate bay pairs. The power distribution and phase
relationship will be fixed when antenna is manufactured. Proper maintenance
of the elements should be all that is required to maintain the pattern in

adjusttnent.
The MP-4E-DA-HW array is to be mounted on the North 341 degrees

East tower face of the 24" ERI@A MOUNTING..YY..\'TEM, at a bearing of

North 341 degrees East. Blue prints provided with the anteIUla will show the

proper antenna orientation aligrunent. The antenna aligrunent procedure
should be directed by a licensed surveyor as prescrjbed by the FCC.

Figtlre # 1 represents the maximum value of either the horizontal or

vertical component at any azimuth. The measured horizontal plane relatjve
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 wi11 reach 41 kilowatts ( 16.128 dBk).
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Directional Antenna System

For
WXJC" Crystal River, Florida

(Continued)

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 vertical maximum relatjv~ field pattern

obtained from the measured data as shown on Figure # 1 has an RMS that is

greater that 85% of the filed composite pattcm.
The clear vertical length of the structure required to support the

antenna is 31 feet if the antenna is to be top mounted.
The directional antenna should not be mounted on the top of an antenna

tower which includes a top-mounted platfonn 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 vertical distance to the
nearest obstruction should be a minimum of lOft. from the directtonal
antenna. Metallic guy wires should be a minimum distance of forty feet

horizontally from the antenna.

ELECTRONICS RESEARCH~ INC.
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Directional Antenna System
For

WXJC, Crystal Rjver, Florida

(Continued)

ANTENNA SPECJFICAnONS

MP-4E-DA.HW
91.9 MHz
4

Antenna Type:

Frequency:
Number of Bays

rvrnCHANICAL SPECIFICATIONS

Mounting: Standard
System length: 24 ft lOin

Aperture length required: 3 J ft.
Orientation: 34 J o true

Input flange to the antenna 3 1/8 inch female

ELECTRICAL SPECIFICATIONS
(For directional use)

Maximum horizonta] ERP:
Horizontal maximum power gain
Maximum vertical ER.P:
Vertical maximum power gain:
Total input power:

41 kW(16.128dBk)
2.800 (4.472 dB)
39.300 kW (15.944 dBk)
2.684 (4.288 dB)
14.643 kW (I 1.656 dBk)
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Figure No: 1

Date: 08/25/2000
City: CRYSTAL RIVER, FL.

Call Sign: WXJC
350g 10.

20.340"

-f- '1- 30.330.

;
I

-"1:-

.r

,

"

---120.

\
-\

\

/'-
.--\---

140°

160.2100

1GOO200°
170.190. 180.

Frequency: 91.9 MHz

Antenna Type: MP-4E-DA-HW

Antenna Orientation: 341~ True

Antenna Mounting: Standard

Tower Type 24" Lambda

Envelope

RMS: .681

Maximum: 1 @ 61°

Minimum: .282 @ 156°

Composite pattern: This pattern shows the maximum of either the H or V azimuth values.

Electronics RGsearch, Inc. 7777 Gardner Rd. Chandler, IN 47610 Phone(812) 925-8000 Fax(B12} 925-4030 Web: www.erilnc.com
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Date: 08/25/2000
Antenna: MP-4E-DA-HW

Antenna Orientation: 341° True
Number of Bays: 4

Figure# 1

Station: WXJC

Location: CRYST AL RIVER, FL

Frequency: 91.9 MHz

-Polarizati2!l-i-.
Maximum

E"veloDe
I e,~la~atlo!1
! MaKimum Field kW dBI<

0.326 4.369 6.404
0.346 4.922 6.921
0.372 S673 7.536
0.407 6.786 8.316
0449 B.266 9173
0.497 10148 10064
0.553 12.541 10983
0.622 15.848 12.000
0.697 19.927 12.gg4
0.780 24.964 13973
0.651 29.701 14.72e
0.905 33.587 15262
0.942 36.397 15.811
0962 37.977 15.795
0.966 38.227 1s.e24
0.956 37646 15757
0.951 37.094 15.693
0.944 3B522 15626
0924 35.017 15443
0.692 3L640 15.138
0.B52 29.777 14.739
0.814 27.141 14.336

, 0.776 24.716 13.9JO
: 0.733 22.016 13.427

0688 19.402 12.879
0.638 16.702 12.22e
0590 14.269 11.544
0542 12.026 10.801
0504 10.405 10.172
0.476 9306 9.688
0.460 8.661 9.376
0.453 8.425 9.256
0.458 8608 9349
0471 9-106 9.593
0.492 9.944 9976
0522 11.166 10479

Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
HoriZontal
Horizontal
Horizontal
Horizontal
Ho(izonlal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Vertical
Vertical
Vertical
Vertical
Vertical
Vertical
Vertical
Vertical
Vertical
Ver1ical
Vertjcal
Vel1lcal
Vel1ical
Vertical
Vel1ical
Vertical
Vertical
Vertical
Vertical
Vertical

Ver1i~1
Ver1ical
Ver1ic;l1
Ver1ical
Ver1ic81
Ver1ical
Ver1ical
Ver1ical
Ver1ical
Ver1ical

Horizontal
Horizontal
HorIzontal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
HoriZontal
Horizontal
Horizontal

Ver1ical
Ver1ical
Vertical
Ver1ical
Ver1ical

HorIzontal
Horizontal
Horizontal
Horizonlal
Horizontal
Horizontal
HorIzontal

Envelope Maximum Relative Field: 1.000 Azimuth: 61° True
Envelope Minimum Relative Field: 0.282 Azimuth: 156~ True

Envelope RMS: 0.681
Maximum Horizontal ERP: 41.000 kW

Maximum Vertical ERP: 39.300 kW

Total Input Power: 14.643 kW
Maximum Horizontal Power Gain of the Complete Array: 2.800 (4.472 dB)
Maximum Vertical Power Gain of the Complete Array: 2.684 (4.288 dB)

Reference: WXJC1.FIG

Electronics Research, Inc, 7777 Gardner Rd. Chandler, IN 47610 Phone(B'2) 925-6000 Fax(B12) 925-4030 Web' WWfieriinc.com



From: t Site To: Stv Graham Date: OO/25/2(XX) Time: I :26: ]8 PM PoQe 9 of

N

1.00
Figure No: 2
Date: 08/25/2000

City: CRYSTAL RIVE~R, FL.

Call Sign: WXJC
10°350.

20.340°
j

30.~130.

2...~

220°'

150.210.

1600zoo°

190. 170g
1110°

Frequency: 91.9 MHz

Antenna Type: MP-4E-DA-HW

Antenna Orientation: 341° True

Antenna Mounting: Standard

Tower Type 24.. Lambda

HORIZONTALVERTICAL

RMS: .666

Maximum: 1 @ 61°

Minimum: .282 @ 156°

RMS: .666

Maximum: .979 @ 55°

Minimum: .269 @ 165°

Measured patterns of the horizontal and vertical components. 1.0 on the graph is relative to 41kW

ERP.

Electronic5 Research, Inc. 7777 Gardner Rd. Ch3nd191'.IN 47610 Phone(812) 920.6000 Fax(B12) 925-4030 Web: www.erllnc.com
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Date: 08/25/2000
Antenna: MP-4E-DA-HW

Antenna Orientation: 341° True
Number of Bays: 4

Figure# 2

Station: WXJC
Location: CRYSTAL RIVER, FL

Frequency: 91.9 MHz

Verticalf!ield 0326

0.346
Q372

i 0.407

I 0.449

i 0.497
0.553

0.622
0.697
0.780
0.851

0.905

0.94Z
0962
0.966
0.958
0.943

0.921
O.B92

OBS5

0.811
0.759
0.700

0.540
0.587

0.541
0.503
0.473

0.450
0.435
0428
Q428
Q436

0.450
0.470

I
I 0.496

Ver1ical
Field kW dBk
0.559 12.830 , , .082
0.605 15012 11.764
O.6sg 17.803 12.505
0.705 20.389 13.094
0.751 23.142 13.644
0.797 26.053 14.159
0.845 29.250 14.661
0.891 32.570 15.128
0.929 35.377 15.467
0.956 37.477 15738
0.973 38.799 1588B
0.979 39.300 15.944
0.972 3B.723 156BO
0.953 37.204 15.706
0.921 34.801 15.416
0.878 31605 14.99B
0.823 27.747 14.432
0.755 23.3e8 13.690
0.679 1B916 12.768
O.00B 15179 11.813
0.548 12.307 10.902
0495 10.049 10.021
0.449 B272 9.176
0.409 6.871 8370
0.378 5.848 7.670
0353 5.101 7.076
0.331 4.494 6.527
0.313 4.024 6047
0.300 3.689 5.670
028~ 3.425 5347
0.280 3225 5.085
0274 3084 4.891
0.270 2.999 4.770
0.269 2.967 4n4 I
0273 3.053 4.B47
0.283 3.286 5 '66

Azimuth
Field

0.300
0.323
0.352
0.388

0.430

0.478
0.531
0S88
0.649

0.708
0.769

0.824
0869

0.904
0.930
0.945
0951

0.944
0.924

0.892
0.852

0.814
0.776

0.733
Q688

0.63B
! 0.590

0.542

0.504

0.476
0.460
0453
0.458
0.471

I 0.492

0.522

Horizontal Maximum Relative Field: 1.000 Azimuth: 61° True

Horizontal Minimum Relative Field: 0.282 Azimuth: 156° True

Vertical Maximum Relative Field: 0.979 Azimuth: 55° True
Vertical Minimum Relative Field: 0.269 Azimuth: 165° True

Horizontal RMS- 0.666
Vertical RMS: 0.666
Maximum Horizontal ERP: 41.000 kW
Maximum Vertical ERP: 39.300 kW

Total Input Power: 14.643 kW
Maximum Horizontal Power Gain of the Complete Array: 2.800 (4.472 d8)
Maximum Vertical Power Gain of the Complete Array: 2.684 (4.288 d8}

Reference: WXJC2.FIG

Electronics Research, Inc. 7777 Gardner Rd Chandler, IN 47610 Phone(612) 925-6000 Fax(512) 925-4030 Web: mffl.eriinc.com

Horizontl
kW

4.:369
4922

5.673
67B6

B.266
10148

12541
15.848
19.927

24964

29.701

33.587
J6.397

37.977
3B.227
37646
36.495

34.805
32.612

29.972

26.950

23.628
20.099
16773
14.109

12.009
10.388

9.176
B.:317

7.767
7.499
7.520
7.766
B285

9.039
10078

II

dBk

6.404
6.921
7.53a
8.316

9173

10.064
1oga3

12000
12994 i
13.973
14728

15.262
15.611
15.795
15.824
15757
15622
15.416

15.134

'4.767

'4.306

13.734
13.032

12.246
11.495

10.795
10.166

9.627
9.200
6903
8750
8762
6,913
9.163
9.561

10034



FROM: I-jHGN 91.9 FM

Dl/30/02 WED 14:2

PHONE NO.

F.U 1 352 36!j SU6:1

.: 3525648750

BERRY}IAN & r-IE~4 r GAR

Jan. 302002 03:08PM P3
'.{JUIJl

The Power to Chaf1p
The Power to Build

January 30, 2002

'JIAEAX @ (352) 664-8750 a~d REGULAR MAIL

Project No. 91085.00

Mr. David e oyer
Aeslstant S~,IQ" MQr'I~gQr .WHGN

PO Box 1000
Lecal1to. Florida 34460

Directional A1'1tenna C~rtlfl~tlon for WHGN -Crystal River, Florida
Seven Rivers BI'Q~dc;ast Ministry, Inc.J Licensee

RE:

Tc Whom It May concern

Ttlic 16 t... Q.rtlfy thQt on W(;1dneeday, JQnuary 23 20n? , ~rryman & Hen;ger conducted a visit
to the antenna sits for 'J'fHGN (located on COlInty ~oad 490 near the intersection of State Road No.
44 ;, to O&!ermITle th~ a~-built or1EJ~tatio" of the dlrcctional 9nt8l'1n~ recentlyerecl~d

As. ;I result of CUi" $Ite visit. we have fIeld veritled and find that the anten~a (as constructed and
insta!:ed) Is o':lenteo on a NCntl Az.lmulll vr 34' e (True) In scc"rdOJnc(} WIth th. Instaltetlon D~lRil

(Drawing 1A.') for $~tlon WHGN (91,9 Mhz) prepared by Eieclror.ics Res9arch, Inc. of Chandler,

Inrjiana, PrC?jQot; No.07935 / 5, dated December 18, 2001

~ ~

,.
~

~ -,." R. Kelly ~~ ~"P..S.M.

~rofe&slo, -I Su~eyor end Mapper

Florida C19r+.lflc8te No.5558

1414 SW Martin Lu~her KIng Jt. Av~nIJe .Ocala. FL 34474 .(352) 368-5055 .Fax (352) 368-5063

An EqIJe[ Op(Jorlun/ty tmplc.'YO(

EXHIBIT A3

APPLICATION FOR STATION LICE~SE/

REQUEST FOR PROGRAM TEST AUTHORITY
WHGN (FM) RADIO STATION
CRYSTAL RIVER, FLORIDA

Februa~ 2002
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Directional Antenna Installation Certification

In compliance with FCC regulation 73.316, section (c), paragraph (8),
this is to certify that the ERI model: MP-4E-DA-HW directional
antenna for Radio Station WHGN operating at 91.9 Mhz. and
licensed to Seven Rivers Broadcast Ministry , Inc., has been erected
according to design and installation instructions provided by
Electronics Research, Incorporated (I;:RI) of Chandler, Indiana.

This installation was supervised by Mr. Frank Vela Jr. Mr. Vela has
been a broadcast engineer for the past 15 years and ha$ supervised
similar installations.

,-1- 2 ~-02--T-Date:

EXHIBIT A4
APPUCATION FOR ~TATION LICENSE/

REQIJE~T FOR PROGRAM TEST AUTHORITY

WHGN (FM) RADIO STATION
CRV~TAI, RIVER, FLORIDA

Februa~ 2002


	Page 1
	Page 2
	Page 3

