1776 K STREET NW
WASHINGTON, DC 20006
PHONE 202.719.7000
FAX 202.719.7049

7925 JONES BRANCH DRIVE
McLEAN, VA 22102

PHONE 703.905.2800
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www.wileyrein.com

Mark Lipp
July 16,2010 202.719.7503

mlipp@wileyrein.com

BY HAND DELIVERY

Marlene H. Dortch, Esq.

Secretary

Federal Communications Commission
445 12" Street, SW

Washington, DC 20554

Re:  Amendment to Application for AM Broadcast Station License
Multicultural Radio Broadcasting Licensee, LLC
Station WEXY(AM), Wilton Manors, Florida
Facility Identifier Number 9730
File Number BMML-20100317ABW

Dear Ms. Dortch:

Transmitted herewith on behalf of Multicultural Radio Broadcasting Licensee, LLC,
the licensee of Station WEXY(AM), are an original and two copies of an
amendment to its application for an AM broadcast station license BMML-
20100317ABW that covers the construction authorized in construction permit BP-
20040109ABM. This Amendment is filed in response to a May 20, 2010,
deficiency letter issued by the the Audio Division, a copy of which is enclosed for
convenience. This Amendment includes Method of Moments Model Stability
Assessment information to verify the stability of the WEXY self-supporting towers
model.

If there are any questions about this Amendment, please contact undersigned
counsel for Multicultural Radio Broadcasting Licensee, LLC.

Sincerely,

ce: Ms. Ann Gallagher, Audio Division, Media Bureau, FCC

Enclosure

13167039.1



Federal Communications Commission
Washington, D. C. 20554

FCC 302-AM
APPLICATION FOR AM
BROADCAST STATION LICENSE

(Please read instructions before filling out form.

Approved by OMB
3060-0627
Expires 01/31/98

FOR

FCC

USE
ONLY

FOR COMMISSION USE ONLY
FILE NO.

SECTION I - APPLICANT FEE INFORMATION

1. PAYOR NAME (Last, First, Middle Initial)

Multicultural Radio Broadcasting Licensee, LLC

MAILING ADDRESS (Line 1) (Maximum 35 characters)
449 Broadway

MAILING ADDRESS (Line 2) (Maximum 35 characters)

CITY STATE OR COUNTRY (if foreign address) ZIP CODE
New York NY 10013
TELEPHONE NUMBER (inciude area code) CALL LETTERS OTHER FCC IDENTIFIER (If applicable)
212.431.4300 WEXY(AM) 9730

2. A Is a fee submitted with this application?

B. If No, indicate reason for fee exemption (see 47 C.F.R. Section

I l Governmental Entity

I I Noncommercial educational licensee

[——l Yes No

L/I Other (Please explain). Amendment

C. If Yes, provide the following information:

Enter in Column (A} the correct Fee Type Code for the service you are applying for. Fee Type Codes may be found in the "Mass Media Services
Fee Filing Guide." Column (B} lists the Fee Multiple applicable for this application. Enter fee amount due in Column (C).

A (B) (€)
FEE DUE FOR FEE
FEE TYPE FEE MULTIPLE TYPE CODE IN FOR FCC USE ONLY
CORE COLUMN (A)
To be used only when you are requesting concurrent actions which result in a requirement to list more than one Fee Type Code.
(A) (B) (9)
O O O 1 $ FOR FCC USE ONLY
TOTAL AMOUNT
ADD ALL AMOUNTS SHOWN IN COLUMN C, REMITTED WITH THIS FOR FCC USE ONLY
AND ENTER THE TOTAL HERE. APPLICATION
THIS AMOUNT SHOULD EQUAL YOUR ENCLOSED $

REMITTANCE.

FCC 302-AM
August 1995




L§ECTION Il - APPLICANT INFORMATION

1. NAME OF APPLICANT
Multicultural Radio Broadcasting Licensee, LLC

MAILING ADDRESS
449 Broadway

CITYy STATE

New York New York

ZIP CODE

10013

2. This application is for:

Commercial

D Noncommercial

AM Directional

m AM Non-Directional

Call letters Community of License Construction Permit File No. | Modification of Construction Expiration Date of Last
. Permit File No(s). Construction Permit
WEXY(AM) Wilton Manors, FL BP-20040109ABM N/A 03/22/2010
3. Is the station now operating pursuant to automatic program test authority in Yes D No
accordance with 47 C.F.R. Section 73.16207
Exhibit No.

If No, explain in an Exhibit.

4. Have all the terms, conditions, and obligations set forth in the above described
construction permit been fully met?

If No, state exceptions in an Exhibit.

5. Apart from the changes already reported, has any cause or circumstance arisen since
the grant of the underlying construction permit which would result in any statement or
representation contained in the construction permit application to be now incorrect?

If Yes, explain in an Exhibit.

6. Has the permittee filed its Ownership Report (FCC Form 323) or ownership
certification in accordance with 47 C.F.R. Section 73.3615(b)?

If No, explain in an Exhibit.

7. Has an adverse finding been made or an adverse final action been taken by any court
or administrative body with respect to the applicant or parties to the application in a civil or
criminal proceeding, brought under the provisions of any law relating to the following: any
felony, mass media related antitrust or unfair competition; fraudulent statements to
another governmental unit; or discrimination?

If the answer is Yes, attach as an Exhibit a full disclosure of the persons and matters
involved, including an identification of the court or administrative body and the proceeding
(by dates and file numbers), and the disposition of the litigation.  Where the requisite
information has been earlier disclosed in connection with another application or as
required by 47 U.S.C. Section 1.65(c), the applicant need only provide: (i) an identification
of that previous submission by reference to the file number in the case of an application,
the call letters of the station regarding which the application or Section 1.65 information
was filed, and the date of filing; and (ii) the disposition of the previously reported matter.

FCC 302-AM (Page 2)
August 1985

{Z] Yes D No

Exhibit No.

[Z—J Yes D No

Exhibit No.

D Yes D No

‘_-:/J Does not apply

Exhibit No.

U Yes m No

Exhibit No.




8. Does the applicant, or any party to the application, have a petition on file to migrate to E Yes E No
the expanded band {1605-1705 kHz) or a permit or license either in the existing band or

expanded band that is held in combination (pursuant to the 5 year holding period allowed)

with the AM facility proposed to be modified herein?

Exhibif No.

if Yes, provide particulars as an Exhibit.

The APPLICANT hereby waives any claim to the use of any particular frequency or of the electromagnetic spectrum as
against the regulatory power of the United States because use of the same, whether by license or otherwise, and
requests and authorization in accordance with this application. (See Section 304 of the Communications Act of 1934, as

amended).

The APPLICANT acknowledges that all the statements made in this application and attached exhibils are considered
material representations and that all the exhibits are a material part hereof and are incorporated herein as set cut in fuli in

CERTIFICATION

1. By checking Yes, the applicant certifies. that, in the case of an individual applicant, he m Yes U No
or she is not subject to a denial of federal benefits that includes FCC benefits pursuant

to Section 5301 of the Anti-Drug Abuse Act of 1888, 21 U.S.C. Section 862, or, in the

case of a non-individual applicant (e.q., corporation, partnership or other unincorporated

assaciation), no party to the application is subject to a denial of federal benefils thal

includes FCC benefils pursuant to that section. For the definition of a “party” for these

purposes, see 47 C.F.R. Section 1.2002(b).

2, | certify that the statements in this application are true, complete, and correct to the best of my knowledge and belief,

and are made in good faith.
T —

Name Signature / /

Title Date Telgphone Number

President 7/15/2010 212.431.4300

WILLFUL FALSE STATEMENTS ON THIS FORM ARE PUNISHABLE BY FINE AND/OR IMPRISONMENT
(U.S. CODE, TITLE 18, SECTION 1001), AND/OR REVOCATION OF ANY STATION LICENSE OR
CONSTRUCTION

FCC NOTICE TO INDIVIDUALS REQUIRED 8Y THE PRIVACY ACT AND THE PAPERWORK REDUCTION ACT

The salicitation of personal information requested in this application s aulhorized by the Communications Act of 1934, as amended. The
Commission will use the information provided in this form to determine whether grant of the application is in the public interest. in reaching thal
determination, or for law enforcoment purposes, it may become necessary to refer personal information contained in this jorm o another
govemment agency. In addition, all information provided in this form will be available for public inspection. Y information requested on the form is
not provided. the application may be relurned without action having been taken upon it or ils processing may de delayed while a request is made to
provide the missing informalion. Your response is required (o abtain the requested authorization

Public reporiing burdan for this collection of information is estimated o average 638 hours and 52 minules per rasponse, including the time for
ceviewing insiructions, searching existing dala sources, gathering and maintainng the data reedsd, and complsting and revievang the collection of
information. Comiments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing the
burden, can be sent to the Federal Communications Commission, Records Management Branch, Paparwork Reduction Project (3080-0627),
Washington, D. C 205854, Do NOT send completed forms (o this aduress.

THE FOREGOING NOTICE IS REQUIRED BY THE PRIVACY ACT OF 1974, P.L. 83-579, DECEMBER 31, 1974, 5 U.S.C 552a(e)(3), AND THE
PAPERWORK REDUCTION ACT OF 1380, P.L. 96-511, DECEMBER 11, 1980, 44 U.5.C. 5507,

FCC 322-AM {Page 3}

August 1935




SECTION Il - L ICENSE APPLICATION ENGINEERING DATA

Name of Applicant
Mudticultural Radio Broadcast Licensee, LLC

PURP OSE OF AUTHORIZATION APPLIED FOR: (check one)

E Station License

D Direct Measurement of Power

1. Facilities authorized in construction permit

Call Sign File No. of Construction Permit | Frequency Hours of Operation Power in kilowatts
A (if applicable) (kHz) ; !
WEXY BP-20040100ABM 1520 Unlimited N!;?%f“ g ng
2. Station location
State City or Town
Florida Wilton Manors
3. Transmitter location
State County City or Town Street ad@resg o

. (or other identification)
Florida Broward Oakland Park 945 NW 36th Street
4. Main studio location
State County City or Town (Streei; ad%r eStS_fA fion)

. . or other identification
F}Orfda Broward Wllton Manors 412 W Qakland Park Bivd
5. Remote control point location (specify only if authorized directional antenna)

State County City or Town (Stree:; ad%restsff. tion)

« . or other identification

Florida Broward Wilton Manors 412 W Oaidand Park Bivd

6. Has type-approved stereo generating equipment been installed?

7. Does the sampling system meet the requirements of 47 C.F.R. Section 73.68?

Attach as an Exhibit a detailed description of the sampling system as installed.

D Yes No
Yes E No
D Not Applicable

Exhibit No.

15

8. Operating constants:

RF common point or antenna current (in amperes) without
maodulation for night system
4.16

modulation for day system
10.0

RF common point or antenna current (in amperes) without

Measured antenna or common point resistance (in ohms) at
operating frequency
Night Day

50 50

operating frequency
Night

-3.0

Measured antenna or common point reactance (in ohms) at

Day
-3.0

Antenna indications for directional operation

Antenna monitor

Towers Phase reading(s) in degrees

Antenna monitor sample
current ratio(s)

Antenna base currents

Night Day

Day

Night Day

[¢]

e 1066

Manufacturer and type of antenna monitor:

Potomac instruments AM-16D

FCC 302-AM (Page 4)
August 1995




SECTION Il - Page 2

9. Desscription of antenna system ((f directional antenna is used, the information requested below should be given for each element of

the array. Use separate sheets if necessary.)

Overall height in meters of
radiator above base
insulator, or above base, if
grounded.

47.55

Type Radiator

Self supporting tower

Overall height in meters
above ground (include
obstruction lighting)

48.16

Overall height in meters
above ground (without
obstruction lighting)

48.16

If antenna is either top !
loaded or sectionalized, l
describe fully in an|
Exhibit, i

Exhibit No.

Series

Excitation

lj Shunt

Geographic coordinates to nearest second. For directional antenna give coordinates of center of array. For single vertical radiator give

tower location.

North Latitude g 0 10 : 26.0 " West Longitude 5y © 09 27.0
If not fully described above, attach as an Exhibit further details and dimensions including any other Exhibit No.
antenna mounted on tower and associated isolation circuits.

Also, if necessary for a complete description, attach as an Exhibit a sketch of the details and Exhibit No.
dimensions of ground system.

10. In what respect, if any, does the apparatus constructed differ from that described in the application for construction permit or in the

permit?

none

11. Give reasons for the change in antenna or common point resistance.

Non-directional power determination at phasor common point meter

I certify that | represent the applicant in the capacity indicated below and that | have examined the foregoing statement of technical
information and that it is true to the best of my knowledge and belief.

Name (Please Print or Type)

M Donald Crain

Signature (check appropriate box below)

M Gitgutally signed by 1 Dooakd Crain
O n a ra in OH- =M Donald Ceain, oA Donald Cran o,
Date 2010.67.14 452238 0340°

i fnc, i ermae o San] (om.C =S

Address (include ZiP Code)
5 Green Acres Drive
Boiling Springs, SC 29316

Date
July 12, 2010

Telephone No. (Include Area Code)

(864) 599 1819

[: Technical Director

E Chief Operator

FCC 302-AM (Page 5)
August 1995

Other (specify)

] Registered Professional Engineer

Z Technical Consultant



MULTICULTURAL RADIO BROADCASTING LICENSEE, LLC
' RADIO STATION WEXY
1520 KHZ 5 KW-D 0.8 KW-N U DA-N
WILTON MANORS, FL

AMENDMENT TO
APPLICATION FOR LICENSE
JULY 12, 2010

M DONALD CRAIN
TECHNICAL CONSULTANT
5 GREEN ACRES DRIVE
BOILING SPRINGS, SC 29316



10.

1.

MULTICULTURAL RADIO BROADCASTING LICENSEE, LLC
RADIO STATION WEXY
1520 KHZ 5 KW-D 0.8 KW-N U DA-N
WILTON MANORS, FL
AMENDMENT TO
APPLICATION FOR LICENSE
TABLE OF CONTENTS

Technical Summary Statement

Analysis of Measured Tower Impedance Data for Verification of Method of
Moments Model

Method of Moments Model Details for Individual Tower Self Impedances
Method of Moments Model Details for Model Stability Assessment
Computation of Operating Parameters for Night Directional Antenna
Method of Moments Model Details for Night Directional Antenna
Sampling System Information and Measurements

Reference Field Intensity Measurements

Direct Measurement of Operating Power

RFR Protection Information

Exemption from Post Construction Survey Certification Requirement

FCC Form 302-AM Section Il



RADIO STATION WEXY
WILTON MANORS, FL

Technical Summary Statement

This amended technical summary is in support of the WEXY night directional and non-
directional day antenna system, as required by the FCC construction permit BP-20040109ABM
granted March 22, 2007.

This construction permit authorizes operation at the existing transmitter location with 5 kW day
with a non-directional antenna system using the existing north tower, and 0.8 kW night operating
with a directional antenna using the existing two towers. No changes were made to the towers
or ground system as specified in the existing station license and the application for construction
permit. Operation of WEXY as described in this application is in compliance with the terms of
the construction permit.

The information provided in this technical summary shows that the operating parameters for the
night directional antenna pattern authorized by the construction permit have been determined in
compliance with the requirements of section 73.151(c) of the FCC rules. The system is adjusted
to antenna monitor parameters within +/- 5 percent in current ratio and +/- 3 degrees in phase of
the Method of Moment Model values, as specified in the FCC Rules.

Method of Moments Model Stability Assessment information has been included as part of this
amended application to verify the stability of the WEXY self supporting towers model.

The measurements and calculations contained in this technical summary for Radio Station
WEXY were made under my direct supervision. All information contained in this report is true
and correct to the best of my knowledge.

Digitaily signed by M Donald Crain

M Donald Crain Stgoeacenomensacinie. o

Date: 2010.07.14 15:31:25 -04'00"

M. Donald Crain

5 Green Acres Drive
Boiling Springs, SC 29316
Telephone 864 599 1819



Section 1 - WEXY
Analysis of Measured Tower Impedance Data
for Verification of Method of Moments Model

Tower base self impedance measurements were made at the output J-plugs inside of each
Antenna Tuning Unit (ATU) with a HP model 8751A network analyzer system using an external
directional coupler and power amplifier. The network analyzer system was calibrated with known
standards prior to measurements. The other tower was open circuited at the output J-plug for
this measurement.

The output J-plug in each ATU is located beside the toroid sampling transformer of the antenna
monitor system at the output of each ATU enclosure. No components are in the circuit from this
point to the tower other than static drain chokes which have very high impedance and no impact
on the measured tower impedances. Circuit calculations were made to correlate the modeled
base impedances (Zmodel) to the measured ATU output impedances (Zin). The Xc value was
used as a load at ground level in the open circuit unused tower for both tower self impedance

models.

The measured and modeled base impedances at the ATU output J-plugs with the other tower
open circuited at its ATU output J-plug agree within the FCC Rule requirement of +/- 2 ohms
and +/- 4 percent for resistance and reactance.

The schematic and table below show assumed values, and the results of the circuit calculations
that were used for correlation of the model data to measured data.

L ZMODEL
X,
Zy O, [
D XC
STRAY _|

111 pF 1~
- j943 l

ZiN ZiN
TOWER L(uH) Xu Xc ZMODEL (MODEL) (MEASURED)
1 3.005 +j28.7 -} 943 32.7-13.1 | 31.8 +j14.0 | 31.8 +j14.7
2 1.717 +j16.4 -j 943 35.7-j7.6 | 35.0+j7.5 | 35.0+j7.5







Section 2 - WEXY
Method of Moments Model Details
for Individual Tower Self Impedances

The WEXY array of towers was modeled using Expert MININEC Broadcast Professional Version
12.5. The WEXY towers are identical triangular self supporting structures that taper in side width
from the base as the above ground height increases. Each tower was modeled using 10 wire
segments, with each wire segment representing the average physical radius at the height of the
center of that segment. The wire end points were specified using electrical degrees at 1520 kHz
in the Geographic coordinate system with their locations taken from the theoretical directional
antenna specifications. The towers are physically 86.8 degrees in height, thereby each segment
length is 8.68 degrees. The segment radii are specified in meters.

Each tower model was adjusted individually to provide correlation of the model impedance -
when corrected by circuit calculations for the additional stray capacitances and ATU to tower
connection series inductances — to the measured ATU output J-plug impedances with the other
tower open circuited at its ATU output J-plug. The capacitance of the large base insulator at
ground level on each leg (3) is included in the value of stray capacitance used for circuit

calculations.

The modeled height of each tower relative to its physical height is within the required 75 to 125
percent range and the modeled radius of each tower is within the required 80 to 150 percent of
the circle radius having a circumference equal to the sum of the widths of the tower sides. The
towers taper from a face width of 3.2195 meters at the bottom to a face width of 0.3759 meters

at the top. Pbs 152 p

The wire segment model, when checked using the “problem definition evaluation” function, has
no errors relative to the MININEC “geometry guidelines.”

The WEXY Table of Tower Physical and Model Dimensions on the following page shows each
tower by section height and radius that was used in the model.

The WEXY Tower 1 Self Impedance Method of Moments Model Detail and the WEXY Tower 2
Self Impedance Method of Moments Model Detail on the following pages list the information
used in the method of moments model for each tower with the other tower open circuited.



WEXY Table of Tower Physical and Model Dimensions

TOWER Phy_sical Model Model Model Percent
SEGMENT Height Height Percent of Radius Equivalent
(degrees) | (degrees) Height (meters) Radius

1-1 8.68 9.405 108.35 1.4233 100
1-2 8.68 9.405 108.35 1.1957 100
1-3 8.68 9.405 108.35 0.9680 100
1-4 8.68 9.405 108.35 0.7403 100
1-5 8.68 9.405 108.35 0.5126 100
1-6 8.68 9.405 108.35 0.3645 100
1-7 8.68 9.405 108.35 0.3112 100
1-8 8.68 9.405 108.35 0.2733 100
1-9 8.68 9.405 108.35 0.2353 100
1-10 8.68 9.405 108.35 0.1974 100
1 - Overall 86.8 94.05 108.35 100
2-1 8.68 9.580 110.37 1.4233 100
2-2 8.68 9.580 110.37 1.1957 100
2-3 8.68 9.580 110.37 0.9680 100
2-4 8.68 9.580 110.37 0.7403 100
2-5 8.68 9.580 110.37 0.5126 100
2-6 8.68 9.580 110.37 0.3645 100
2-7 8.68 9.580 110.37 0.3112 100
2-8 8.68 9.580 110.37 0.2733 100
2-9 8.68 9.580 110.37 0.2353 100
2-10 8.68 9.580 110.37 0.1974 100
2 - Overall 86.8 95.80 110.37 100




WEXY Tower 1 Self Impedance Method of Moments Model Detail

C:\WEXY\WEXY T1 Self 10 seg 06-21-2010 23:00:11

IMPEDANCE

normalization = 50.

freqg resist react imped phase VSWR Sil 512
(MHz) (ohms) (ohms) (ohms) (deq) dB dB
source = 1; node 1, sector 1

1.52 32.73 -13.144 35.271 338.1 1.6993 -11.731 -.30175

ELECTRICAL DESCRIPTION
Frequencies (MHz)

freguency no. of segment length (wavelengths)

no. lowest step steps minimum maximum

1 1.52 0 1 .026125 .0266111
Sources
source node sector magnitude phase type

1 1 1 1. 0 voltage
Lumped loads

resistance reactance inductance capacitance passive

load node (ohms) (ohms) (mH) (ufr) circuit

1 11 0 -943. 0 0 0



GECOMETRY
Wire coordinates in degrees; other dimensions in meters

Environment:
wire caps Distance
1 none 0
0
2 none 0
0
3 none 0
0
4 none 0
0
5 none 0
0
6 none 0
0
7 none 0
0
8 none 0
0
9 none 0
0
10 none 0
0
11 none 890.
80.
12 none 80.
80.
13 none 80.
80.
14 none 80.
80.
15 none 80.
80.
16 none 80.
80.
17 none 80.
80.
18 none 80.
80.
19 none 80.
80.
20 none 80.
80.

Number of wires

current nodes

Individual wires
segment le

radius

ngth

perfect ground

Angle Z

0 0

0 9.405
0 9.405
0 18.81
0 18.81
0 28.215
0 28.215
0 37.62
0 37.62
0 47.025
0 47.025
0 56.43
0 56.43
0 65.835
0 65.835
0 75.24
0 75.24
0 84.645
0 84.645
0 94 .05
340 0

340 9.58
340. 9.58
340. 19.16
340. 18.16
340. 28.74
340. 28.74
340. 38.32
340. 38.32
340. 47.9
340. 47.9
340. 57.48
340. 57.48
340. 67.06
340. 67.06
340. 76.64
340. 76.64
340. 86.22
340. 86.22
340. 95.8

20

= 20

minimum

wire value
4 9.405
10 .1974

radius
1.4233

1.1957

.968

.7403

.5126

.3645

L3112

.2733

.2353

L1974

1.4233

1.1857

.968

.5126

.3645

L3112

L2733

.2353

.1974

maximum
wire wvalue

15 9.58

1 1.4233

segs



WEXY Tower 2 Self Impedance Method of Moments Model Detail

C: \WEXY\WEXY T2 Self 10 seg 06-22-2010 09:08:04

IMPEDANCE

normalization = 50,

fregq resist react imped phase VSWR S11 512
(MHz) (ohms) (ohms) (ohms) (deqg) dB dB
source = 1; node 11, sector 1

1.52 35.66 -7.6475 36.471 347.9 1.466 -14.472 -.15793

ELECTRICAL DESCRIPTION
Freguencies (MHz)

frequency no. of segment length (wavelengths)

no. lowest step steps minimum maximum

1 1.52 0 1 .026125 0266111
Sources
source node sector magnitude phase type

1 11 1 1. 0 voltage
Lumped loads

resistance reactance inductance capacitance passive

load node (ohms) (ohms) (mH) (uF) circuit

1 1 0 -943. 0 0 0



GECOMETRY
Wire coordinates in degrees; other dimensions in meters

Environment: perfect ground

wire caps Distance Angle Z radius
1 none 0 0 0 1.4233
0 0 9.405
2 none 0 0 9.405 1.1957
0 0 18.81
3 none 0O 0 18.81 .968
0 0 28.215
4 none 0 0 28.215 . 7403
0 0 37.62
5 none 0 0 37.62 .5126
0 0 47.025
6 none 0 0 47.025 .3645
0 0 56.43
7 none 0 0 56.43 L3112
0 0 65.835
8 none 0 0 65.835 L2733
0 0 75.24
9 none 0 0 75.24 L2353
0 0 84.645
10 none 0 0] 84,645 L1974
0 0 94.05
11 none 80. 340. 0 1.4233
80. 340. 9.58
12 none 80. 340. 9.58 1.1957
80. 340. 19.16
13 none 80. 340. 15.16 .968
80. 340. 28.74
14 none 80. 340. 28.74 . 7403
80. 340. 38.32
15 none 80. 340. 38.32 .5126
80. 340. 47.9
16 none 80. 340. 47.9 .3645
80. 340. 57.48
17 none 80. 340. 57.48 .3112
80. 340. 67.06
18 none 80. 340. 67.06 L2733
80. 340. 76.64
i9 none 80. 340. 76.64 L2353
80. 340. 86.22
20 none 80. 340. 86.22 .1974
80. 340. 95.8
Number of wires = 20
current nodes = 20
minimum maximum
Individual wires wire value wire wvalue
segment length 4 9.405 15 9.58

radius 10 .1974 1 1.4233

segs



Section 3 - WEXY
Method of Moments Model Details
for Model Stability Assessment

The WEXY array of towers was modeled using Expert MININEC Broadcast Professional Version
12.5. The WEXY towers are identical triangular self supporting structures that taper in side width
from the base as the above ground height increases. Each tower was originally modeled using
10 wire segments, with each wire segment representing the average physical radius at the
height of the center of that segment. The wire end points were specified using electrical degrees
at 1520 kHz in the Geographic coordinate system with their locations taken from the theoretical
directional antenna specifications. The towers are physically 86.8 degrees in height, thereby
each segment length is 8.68 degrees. The segment radii are specified in meters.

Each 10 segment tower model was adjusted individually to provide correlation of the model
impedance - when corrected by circuit calculations for the additional stray capacitances and
ATU to tower connection series inductances — to the measured ATU output J-plug impedances
with the other tower open circuited at its ATU output J-plug. The capacitance of the large base
insulator at ground level on each leg (3) is included in the value of stray capacitance used for
circuit calculations.

Each tower was then modeled with different numbers of segments with the same overall height
as the 10 segment model to demonstrate the stability of the model relative to the resistance and
reactance with variable segment length to radius ratio. The radius used in each of these model

segments is represented by the average physical radius at the height of the center of that

segment.

All wire segment models, when checked using the “problem definition evaluation” function, have
no errors relative to the MININEC “geometry guidelines.” MININEC Broadcast Professional does
show warnings due to the segment length to radius ratio on some of the segments used. This
study was performed to determine the stability of the model relative to the segment length to
radius ratio with the overall height held constant. It is shown in this study that both the real and
imaginary components of the base impedance converge as the segment length is shortened,
and remain essentially constant with the variations well below the required measurement
tolerances through the range of segment length to radius ratios in the study. The model is
therefore valid with regard to the characteristics of the self-supporting tower as an antenna.

The WEXY Model Stability Assessment Graphs and Data Tables for Tower 1 with Tower 2 open
circuited and the WEXY Model Stability Assessment Graphs and Data Tables for Tower 2 with
Tower 1 open circuited shows the modeled self resistance and reactance with the varying
segment lengths and radius used in each case.

The WEXY Table of Tower Physical and Model Dimensions for Model Stability Assessment on
the following page shows each tower by segment height and radius that was used in each

model.

The WEXY Tower 1 Self Impedance Method of Moments Model Detail for Model Stability
Assessment on the following pages lists the information used in the method of moments model
for Tower 1 with the Tower 2 open circuited.



WEXY Model Stability Assessment
Graphs and Data Tables

Resistance and Reactance

4 to 12 Segment Models
Tower 1 Self Impedance — Tower 2 Open Circuit

Tower 1 Model Self Inpedance - Tower 2 Open

[0 R -0
48 e 2
46 |- - 4
44 Lo S
42 dor -8
o N S I -10
¢ 38 et - e - - - 12 9 .
& 36 ./_4;;/*————" M b - -14 % | = Tower 1 Self Resistance
2 34 - ~ -16 g —+— Tower 1 Seif Reactance |
& 32 4 P T hs So b L 18 & :
30 -20
26 -24
24 -26
7 JE S 28
20 } 4 i -30
4 6 8 9 10 11 12
Number of Segments
Number Tower 1 Tower 1
of Self Resistance Self Reactance
Segments (Ohms) (Ohms)
4 32.39 -15.1
6 32.55 -14.4
8 32.71 -13.6
9 32.77 -13.3
10 32.73 -13.1
11 32.76 -12.9
12 32.69 -12.9




WEXY Model Stability Assessment

Graphs and Data Tables
Resistance and Reactance
4 to 12 Segment Models

Tower 2 Self Impedance — Tower 1 Open Circuit

Tower 2 Model Self Impedance - Tower 1 Open

|
|

48 -2
46 4
44 6
42 A + * > * -8
40 -10
@ 38 12 g
§ 36 |- . = -14 € ' - - Tower 2 Self RcsistancoE
% 34 -16 § !—o-Towch Self Reactance
& 324 .18 &
30 + -+ -20
28 — -22
26 24
24 -26
22 - — et 28
20 } } + ¢ -30
4 3] 8 9 10 i 12
Number of Segments
Number Tower 2 Tower 2
of Self Resistance Self Reactance
Segments (Ohms) (Ohms)
4 34.81 -9.5
6 35.20 -8.9
8 35.53 -8.1
9 35.66 -7.8
10 35.66 -7.6
11 35.74 -7.4
12 35.72 -7.4




WEXY Model Stability Assessment
Table of Tower Physical and Model Dimensions

4 Segments
TOWER Phy_sical quel Model Moc_iel Percent
SEGMENT Height Height Percent of Radius Equivalent
(degrees) | (degrees) Height (meters) Radius
1-1 21.70 23.5125 108.35 1.2526 100
1-2 21.70 23.5125 108.35 0.5885 100
1-3 21.70 23.5125 108.35 0.3208 100
1-4 21.70 23.5125 108.35 0.2258 100
1 - Overall 86.8 94.05 108.35 100
2-1 21.70 23.5125 110.37 1.2526 100
2-2 21.70 23.5125 110.37 0.5885 100
2-3 21.70 23.5125 110.37 0.3208 100
2-4 21.70 23.5125 110.37 0.2258 100
2 - Overall 86.8 95.80 110.37 100
WEXY Model Stability Assessment
Table of Tower Physical and Model Dimensions
6 Segments
TOWER Phy§ical quel Model Moc‘iel Pe_rcent
SEGMENT Height Height Percent of Radius Equivalent
(degrees) | (degrees) Height (meters) Radius
1-1 14.46666 15.675 108.35 1.3474 100
1-2 14.46666 15.675 108.35 0.9680 100
1-3 14.46666 15.675 108.35 0.5885 100
1-4 14.46666 15.675 108.35 0.3365 100
1-5 14.46666 15.675 108.35 0.2733 100
1-6 14.46666 15.675 108.35 0.2100 100
1 - Overall 86.8 94.05 108.35 100
2-1 14.46666 | 15.96666 110.37 1.3474 100
2-2 14.46666 | 15.96666 110.37 0.9680 100
2-3 14.46666 | 15.96666 110.37 0.5885 100
2-4 14.46666 | 15.96666 110.37 0.3365 100
2-5 14.46666 | 15.96666 110.37 0.2733 100
2-6 14.46666 | 15.96666 110.37 0.2100 100
2 - Overall 86.8 95.80 110.37 100




WEXY Model Stability Assessment
Table of Tower Physical and Model Dimensions

8 Segments
TOWER Phxsical quel Model Model Percent
SEGMENT Height Height Percent of Radius Equivalent
(degrees) | (degrees) Height (meters) Radius

1-1 10.85 11.75625 108.35 1.3951 100
1-2 10.85 11.75625 108.35 1.1105 100
1-3 10.85 11.75625 108.35 0.8259 100
1-4 10.85 11.75625 108.35 0.5413 100
1-5 10.85 11.75625 108.35 0.3445 100
1-6 10.85 11.75625 108.35 0.2970 100
1-7 10.85 11.75625 108.35 0.2496 100
1-8 10.85 11.75625 108.35 0.2022 100

1 - Overall 86.8 94.05 108.35 100
2-1 10.85 11.975 110.37 1.3951 100
2-2 10.85 11.975 110.37 1.1105 100
2-3 10.85 11.975 110.37 0.8259 100
2-4 10.85 11.975 110.37 0.5413 100
2-5 10.85 11.975 110.37 0.3445 100
2-6 10.85 11.975 110.37 0.2970 100
2-7 10.85 11.975 110.37 0.2496 100
2-8 10.85 11.975 110.37 0.2022 100

2 - Qverall 86.8 95.80 110.37 100




WEXY Model Stability Assessment
Table of Tower Physical and Model Dimensions

9 Segments
TOWER Phy_sical quel Model Moc.iel Pe.rcent
SEGMENT Height Height Percent of Radius Equivalent
(degrees) | (degrees) Height (meters) Radius

1-1 9.6444 10.45 108.35 1.4107 100
1-2 9.6444 10.45 108.35 1.1577 100
1-3 9.6444 10.45 108.35 0.9047 100
1-4 9.6444 10.45 108.35 0.6518 100
1-5 9.6444 10.45 108.35 0.3988 100
1-6 9.6444 10.45 108.35 0.3260 100
1-7 9.6444 10.45 108.35 0.2838 100
1-8 9.6444 10.45 108.35 0.2416 100
1-9 9.6444 10.45 108.35 0.1995 100

1 - Overall 86.8 94.05 108.35 100
2-1 9.6444 10.6444 110.37 1.4107 100
2-2 9.6444 10.6444 110.37 1.1577 100
2-3 9.6444 10.6444 110.37 0.9047 100
2-4 9.6444 10.6444 110.37 0.6518 100
2-5 9.6444 10.6444 110.37 0.3988 100
2-6 9.6444 10.6444 110.37 0.3260 100
2-7 9.6444 10.6444 110.37 0.2838 100
2-8 9.6444 10.6444 110.37 0.2416 100
2-9 9.6444 10.6444 110.37 0.1995 100

2 - Overall 86.8 95.80 110.37 100




WEXY Model Stability Assessment
Table of Tower Physical and Model Dimensions
10 Segments

TOWER Physical Model Model Model Percent
SEGMENT Height Height Percent of Radius Equivalent
(degrees) | (degrees) Height (meters) Radius

1-1 8.68 9.405 108.35 1.4233 100
1-2 8.68 9.405 108.35 1.1957 100
1-3 8.68 9.405 108.35 0.9680 100
1-4 8.68 9.405 108.35 0.7403 100
1-5 8.68 9.405 108.35 0.5126 100
1-6 8.68 9.405 108.35 0.3645 100
1-7 8.68 9.405 108.35 0.3112 100
1-8 8.68 9.405 108.35 0.2733 100
1-9 8.68 9.405 108.35 0.2353 100
1-10 8.68 9.405 108.35 0.1974 100
1 - Overall 86.8 94.05 108.35 100
2-1 8.68 9.580 110.37 1.4233 100
2-2 8.68 9.580 110.37 1.1957 100
2-3 8.68 9.580 110.37 0.9680 100
2-4 8.68 9.580 110.37 0.7403 100
2-5 8.68 9.580 110.37 0.5126 100
2-6 8.68 9.580 110.37 0.3645 100
2-7 8.68 9.580 110.37 0.3112 100
2-8 8.68 9.580 110.37 0.2733 100
2-9 8.68 9.580 110.37 0.2353 100
2-10 8.68 9.580 110.37 0.1974 100
2 - Overall 86.8 95.80 110.37 100




WEXY Model Stability Assessment
Table of Tower Physical and Model Dimensions
11 Segments

TOWER Phy§ical quel Model Moc}el Pe!'cent
SEGMENT Height Height Percent of Radius Equivalent
(degrees) | (degrees) Height (meters) Radius

1-1 7.891 8.550 108.35 1.4337 100
1-2 7.891 8.550 108.35 1.2267 100
1-3 7.891 8.550 108.35 1.0197 100
1-4 7.891 8.550 108.35 0.8127 100
1-5 7.891 8.550 108.35 0.6058 100
1-6 7.891 8.550 108.35 0.3988 100
1-7 7.891 8.550 108.35 0.3364 100
1-8 7.891 8.550 108.35 0.2991 100
1-9 7.891 8.550 108.35 0.2646 100
1-10 7.891 8.550 108.35 0.2301 100
1-11 7.891 8.550 108.35 0.1957 100
1 - Overall 86.8 94.05 108.35 100
2-1 7.891 8.7091 110.37 1.4337 100
2-2 7.891 8.7091 110.37 1.2267 100
2-3 7.891 8.7091 110.37 1.0197 100
2-4 7.891 8.7091 110.37 0.8127 100
2-5 7.891 8.7091 110.37 0.6058 100
2-6 7.891 8.7091 110.37 0.3988 100
2-7 7.891 8.7091 110.37 0.3364 100
2-8 7.891 8.7091 110.37 0.2991 100
2-9 7.891 8.7091 110.37 0.2646 100
2-10 7.891 8.7091 110.37 0.2301 100
2-11 7.891 8.7091 110.37 0.1957 100
2 - Overall 86.8 95.80 110.37 100




WEXY Model Stability Assessment
Table of Tower Physical and Model Dimensions
12 Segments

TOWER Phy§ical quel Model Model Percent
SEGMENT Height Height Percent of Radius Equivalent
(degrees) | (degrees) Height (meters) Radius

1-1 7.2333 7.8375 108.35 1.4423 100
1-2 7.2333 7.8375 108.35 1.2526 100
1-3 7.2333 7.8375 108.35 1.0628 100
1-4 7.2333 7.8375 108.35 0.8731 100
1-5 7.2333 7.8375 108.35 0.6834 100
1-6 7.2333 7.8375 108.35 0.4936 100
1-7 7.2333 7.8375 108.35 0.3523 100
1-8 7.2333 7.8375 108.35 0.3207 100
1-9 7.2333 7.8375 108.35 0.2891 100
1-10 7.2333 7.8375 108.35 0.2575 100
1-11 7.2333 7.8375 108.35 0.2258 100
1-12 7.2333 7.8375 108.35 0.1920 100
1 - Overall 86.8 94.05 108.35 100
2-1 7.2333 7.9833 110.37 1.4423 100
2-2 7.2333 7.9833 110.37 1.2526 100
2-3 7.2333 7.9833 110.37 1.0628 100
2-4 7.2333 7.9833 110.37 0.8731 100
2-5 7.2333 7.9833 110.37 0.6834 100
2-6 7.2333 7.9833 110.37 0.4936 100
2-7 7.2333 7.9833 110.37 0.3523 100
2-8 7.2333 7.9833 110.37 0.3207 100
2-9 7.2333 7.9833 110.37 0.2891 100
2-10 7.2333 7.9833 110.37 0.2575 100
2-11 7.2333 7.9833 110.37 0.2258 100
2-12 7.2333 7.9833 110.37 0.1920 100
2 - Overall 86.8 95.80 110.37 100




WEXY Model Stability Assessment
Method of Moments Model Detail
4 Segment Model
Tower 1 Self Impedance — Tower 2 Open Circuit

C:\ WEXY\WEXY Tl Self 4 seg 07-06-2010 15:31:27

GEOMETRY
Wire coordinates in degrees; other dimensions in meters
Environment: perfect ground

wire «caps Distance Angle Z radius segs
1 none 0 0 0 1.252¢6 1
0 0 23.5125
2 none 0 0 23.5125 .5885 1
0 0 47.025
3 none 0 0 47.025 .3208 1
0 0 70.5375
4 none 0 0 70.5375 L2258 1
0 0 94 .05
5 none 80. 340. 0 1.252¢6 1
80. 340. 23.95
6 none 80. 340. 23.95 .5885 1
80. 340. 47.9
7 none 80. 340. 47.9 .3208 1
80. 340. 71.85
8 none 80. 340. 71.85 .2258 1
80. 340. 95.8
Number of wires = 8
current nodes = 8
minimum maximum
Individual wires wire value wire value
segment length 3 23.5125 8 23.95
radius 4 .2258 1 1.2526

ELECTRICAL DESCRIPTION
Frequencies (MHz)

frequency no. of segment length (wavelengths)
no. lowest step steps minimum maximum
1 1.52 0 1 .0653125 .0665278
Sources
source node sector magnitude phase type
1 1 1 1. 0 voltage
Lumped loads
resistance reactance inductance capacitance passive
load node (ohms) (ohms) (mH) (ufF) circuit
1 5 0 -943. 0 0 0
IMPEDANCE
normalization = 50.
freq resist react imped phase VSWR S1i1 512
(MHz) (ohms) (ohms) (chms) (deqg) dB dB
source = 1; node 1, sector 1

1.52 32.387 -15.123 35.744 335. 1.7668 ~11.146 ~.34709



WEXY Model Stability Assessment
Method of Moments Model Detail
6 Segment Model
Tower 1 Self Impedance — Tower 2 Open Circuit

C:\ WEXY\WEXY T1 Self 6 seg 07-06-2010 15:32:54

GEOMETRY
Wire coordinates in degrees; other dimensions in meters
Environment: perfect ground

wire caps Distance Angle Z radius segs
1 none 0 0 0 1.3474 1
0 0 15.675
2 none 0 0 15.675 .968 1
0 0 31.35
3 none 0 0 31.35 .5885 1
0 0 47.025
4 none 0 0 47.025 .3365 1
0 0 62.7
5 none 0 0 62.7 L2733 1
0 0 78.375
6 none 0 0 78.375 .21 1
0 0 94.05
7 none 80. 340. 0 1.3474 1
80. 340. 15.966
8 none 80. 340. 15.966 .968 1
80. 340. 31.933
9 none 80. 340. 31.933 .5885 1
80. 340. 47.899
10 none 80. 340. 47.899 .3365 1
80. 340. 63.865
11 none 80. 340. 63.865 L2733 1
80. 340. 79.831
12 none 80. 340. 79.831 .21 1
80. 340. 95.8
Number of wires = 12
current nodes = 12
minimum maximum
Individual wires wire value wire wvalue
segment length 4 15.675 12 15.969
radius 6 .21 1 1.3474
ELECTRICAL DESCRIPTION
Frequencies (MHz)
frequency no. of segment length (wavelengths)
no. lowest step steps minimum maximum
1 1.52 0 1 .0435417 .0443583
Sources
source node sector magnitude phase type
1 1 1 1. 0 voltage
Lumped loads
resistance reactance inductance capacitance passive
load node (ohms) (ohms) (mi) (uf) circuit

1 7 0 -943. 0 0 G



IMPEDANCE

normalization = 50.

freqg resist react imped phase VSWR S11 S12
(MHZ) (ohms) (ohms) (ohms) (degqg) dB dB
source = 1; node 1, sector 1

1.52 32.547 -14.397 35.589 336.1 1.7398 =-11.372 -.32875



WEXY Model Stability Assessment
Method of Moments Model Detail
8 Segment Model

C:\WEXY\WEXY Tl Self 8 seg

GECOMETRY

Wire coordinates in degrees;

Environment: perfect ground

wire
1

2

3

10

11

12

13

14

15

16

caps
none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

Distance

DO O OO0 ODCTOODOOOOO

80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.

Number of wires
current nodes

Individual wires
segment length

radius

wi
8
8

Ang

OO OCOOOCOOCTCOODOODODOOO

w w
AN
o O

le

340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.

I

I

16
16

07-06-2010

minimum

re

value
11.756
L2022

11
11

47
47
58

82
82
94

11.
11.
23.
23.
35.
35.
47.
47.
59.
59.
.85
71.
83.
83.
95.

71

15:34:32

.7563
.7563
23.
23.
35.
35.
.025

.025

.7814
58.
70.
70.
.294
.294
.05

5125
5125
2688
2688

7814
5375
5375

975
975
95
95
925
925

875
875

825
825

other dimensions in meters

radius
1.3951

1.1105

.8259

.5413

.3445

.297

.2496

L2022

1.3851

1.1105

.8259

.5413

.3445

.297

.249¢

L2022

maximum
wire vwvalue

16 11.975

1 1.3951

Tower 1 Self Impedance — Tower 2 Open Circuit

segs



ELECTRICAL DESCRIPTION
Frequencies (MHz)

frequency no. of segment length (wavelengths)
no. lowest step steps minimum maximum
1 1.52 0 1 .032655¢6 .0332639
Sources
source node sector magnitude phase type
1 1 1 1. 0 voltage
Lumped loads
resistance reactance inductance capacitance passive
load node (ohms) (ohms) (mH) (uF) circuit
1 9 0 -943. 0 0 0
IMPEDANCE
normalization = 50.
freg resist react imped phase VSWR S11 S12
(MHz) (ohms) (ohms) (ohms) (deqg) dB dB
source = 1; node 1, sector 1

1.52 32.714 ~-13.644 35.445 337.4 1.7126 -11.611 -.31054



WEXY Model Stability Assessment
Method of Moments Model Detail
9 Segment Model

Tower 1 Self Impedance — Tower 2 Open Circuit

C:\WEXY\WEXY T1 Self 9 seg

GEOMETRY

Wire coordinates in degrees;

07-06-2010

Environment: perfect ground
wire caps Distance Angle
1 none 0 0
0 0
2 none 0 0
0 0
3 none 0 0
0 0
4 none 0 0
0 0
5 none 0 0
0 0
6 none 0 0
0 0
7 none 0 0
0 0
8 none 0 0
0 0
9 none 0 0
0 0
10 none 80. 340.
80. 340.
11 none 80. 340.
80. 340.
12 none 80. 340.
80. 340.
13 none 80. 340.
80. 340.
14 none 80. 340.
80. 340.
15 none 80. 340.
80. 340.
16 none 80. 340.
80. 340.
17 none 80. 340.
80. 340.
18 none 80. 340.
80. 340.
Number of wires = 18
current nodes = 18
minimum
Individual wires wire value
segment length 8 10.45
radius 9 .1995

10.
10.
20.
20.
.35
.35
41.
41.
.25
52.

31
31

52

62.
73.
73.
83.
83.
94.

10.
10.
.2889
.2889
31.
31.
.5778
.5778
L2222

21
21

42
53

53.
.8667

63

63.
.5111
.5111
85.
85.
95.

74
74

15:35:12

45
45

25

15
15
05
6444
6444

9333
9333

2222

8667

1556
1556

other dimensions in meters

radius
1.4107

1.1577

.9047

.6518

.3988

.326

.2838

.2416

.1995

1.4107

1.1577

.9047

.6518

.3988

.326

.2838

L2416

.1995

mé K L mum
wire value

11 10.6445

1 1.4107

segs



ELECTRICAL DESCRIPTION

Frequencies (MHz)
frequency no. of segment length

no. lowest step steps minimum

1 1.52 0 1 .0290278
Sources
source node sector magnitude phase

1 1 1 1. 0
Lumped loads
resistance reactance inductance

load node (ohms) (ohms) (mH)

1 10 0 -943. 0
IMPEDANCE
normalization = 50.

freq resist react imped phase VSWR
(MHz) (ohms) (ohms) (ohms) (deqg)
source = 1; node 1, sector 1
1.52 32.77 -13.339 35.381 337.9 1.7023

(wavelengths)
maximum
.0295681

type
voltage

capacitance passive

(uF) circuit
0 0

Si1 S12

dB dB

-11.704 ~.30374



WEXY Model Stability Assessment
Method of Moments Model Detail
10 Segment Model
Tower 1 Self Impedance — Tower 2 Open Circuit

C:\WEXY\WEXY T1 Self 10 seg 07-02-2010 14:18:01
GECMETRY

Wire coordinates in degrees; other dimensions in meters
Environment: perfect ground

wire caps Distance Angle Z radius segs
1 none 0 0 0 1.4233 1
0 0 9.405
2 none O 0 9.405 1.1957 1
0 0 18.81
3 none 0 0 18.81 .968 1
0 0 28.215
4 none 0 0 28.215 .7403 1
0 0 37.62
5 none O 0 37.62 .5126 1
0 0 47.025
6 none 0 0 47.025 .3645 1
0 0 56.43
7 none 0 0 56.43 L3112 1
0 0 65.835
8 none 0 0] 65.835 L2733 i
0 0 75.24
9 none 0 0 75.24 . 2353 1
0 0 84.645
10 none 0 0 84.645 L1974 1
0 0 94.05
11 none 80. 340. 0 1.4233 1
80. 340. 9.58
12 none 80. 340. 9.58 1.1957 1
80. 340. 19.16
13 none 80. 340. 19.16 .968 1
80. 340. 28.74
14 none 80. 340. 28.74 L7403 1
80. 340. 38.32
15 none 80. 340. 38.32 .5126 1
80 . 340. 47.9
16 none 80. 340. 47.9 .3645 1
80. 340. 57.48
17 none 80. 340. 57.48 L3112 1
80. 340. 67.06
18 none 80. 340. 67.06 L2733 1
80. 340. 76.64
19 none 80. 340. 76.64 .2353 1
80. 340. 86.22
20 none 80. 340. 86.22 .1974 1
80. 340. 95.8
Number of wires = 20
current nodes = 20
minimum max imum
Individual wires wire value wire wvalue
segment length 4 9.405 i5 9.58

radius 10 L1974 1 1.4233



ELECTRICAL DESCRIPTION
Frequencies (MHz)

frequency no. of segment length (wavelengths)
no. lowest step steps minimum maximum
1 1.52 0 1 .026125 .0266111
Scurces
source node sector magnitude phase type
1 1 1 1. 0 voltage

Lumped loads

resistance reactance inductance

load node (ohms) (ohms) (mi)

1 11 0 -943. 0
IMPEDANCE
normalization = 50.
freg resist react imped phase VSWR S11 S12
(MHz) (ohms) (ohms) (ohms) (degqg) dB dB
source = 1; node 1, sector 1 ’

1.52 32.73 -13.144 35.271 338.1 1.6993 -11.731 -.30175



WEXY Model Stability Assessment
Method of Moments Model Detail

11 Segment Model

Tower 1 Self Impedance — Tower 2 Open Circuit

C:\WEXY\WEXY T1 Self 11 seg

Wire coordinates in degrees;

GEOMETRY
Environment:
wire caps
1 none
2 none
3 none
4, none
5 none
6 none
7 none
8 none
9 none
10 none
11 none
12 none
13 none
14 none
15 none
16 none
17 none
18 none
19 none
20 none
21 none
22 none

Distance

SO OO TOOOTOOOOOOOOOOOOOO

perfect ground

Angle

oeleleoleleoleloNoNoNoNoNeoNoNoNoNoNoNeo oo e

w W
WS
O o

340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.

07-06-2010 15:37:01

other dimensions in meters

Z radius
0 1.4337
8.55

8.55 1.2267
17.1

17.1 1.0197
25.65

25.65 .8127

34.2

34.2 .6058

42.75

42.75 .3988

51.3

51.3 .33064

59.85

59.85 .2991

68.4

68.4 .2646

76.95

76.95 L2301

85.5

85.5 .1957

94.05

0 1.4337
8.7091

8.7091 1.2267
17.4182

17.4182 1.0197
26.1273

26.1273 .8127

34.8364

34.8364 .6058

43.5455

43.5455 .3988

52.2545

52.2545 .3364

60.9636

60.9636 L2991

59.6727

69.6727 L2646

78.3818

78.3818 L2301

87.0909

87.0909 L1957

95.8

segs



Number of wires = 22

current nodes = 22
minimum maximum

Individual wires wire value wire wvalue
segment length 7 8.55 22 8.70911
radius 11 .1957 1 1.4337
ELECTRICAL DESCRIPTION

Frequencies (MHz)

frequency no. of segment length (wavelengths)

no. lowest step steps minimum maximum

1 1.52 0 1 .02375 .024192
Sources
source node sector magnitude phase type

1 1 1 1. 0 voltage
Lumped loads
resistance reactance inductance capacitance passive

load node (ohms) (ohms) (mH) (ufF) circuit
1 12 0 -943. 0 0 0
IMPEDANCE
normalization = 50.

freq resist react imped phase VSWR S11 S12
(MHz) (ohms) (ohms) (ohms) (deg) dB dB
source = 1; node 1, sector 1

1.52 32.758 -12.937 35.22 338.5 1.693 -11.79 -.29757



WEXY Model Stability Assessment
Method of Moments Model Detail

C:\WEXY\WEXY T1 Self 12 seg

Wire coordinates in degrees;

GEOMETRY
Environment:
wire caps
1 none
2 none
3 none
4 none
5 none
6 none
7 none
8 none
9 none
10 none
11 none
12 none
13 none
14 none
15 none
16 none
17 none
18 none
19 none
20 none
21 none
22 none
23 none
24 none

Distance

SaeisojsleeoleoNoNoNoleoNoloNoNoRoRoloRoloRlo e Re)

perfect ground

Angle

[ehelololoNoNoRoNeNoNoNeNoloNoloNoRoReoNoRoRoReRe

340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.
340.

12 Segment Model
Tower 1 Self Impedance — Tower 2 Open Circuit

07-06-2010

15:37:58

other dimensions in meters

&3

.8375

7.8375

15.
15.
23.
.5125

23

31.
.35

31

39.
39.
47.
.025

.8625

47
54

54.
62.
62.
.5375

70

70.
8.
78.
86.
86.
.05

94

675
675
5125

35

1875
1875
025

8625

5375
375
375
2125
2125

7.9833
7.9833

15.
15.
23.
23.
31.
31.
39.
39.
.8998
.8998

47
47

55.
55.
63.
63.
71.
71.
79.
79.
87.
.8163
95.

87

966

966

9459
9499
9332
9332
9165
9165

8831
8831
8664
8664
8497
8497
833

833

8163

radius
1.4423

1.252¢6

1.0628

.8731

.6834

L4936

.3523

.3207

L2891

L2575

.2258

.192

1.4423

1.2526

1.0628

.8731

. 6834

.3523

L3207

L2891

L2575

.2258



Number of wires

24

current nodes = 24
minimum maximum

Individual wires wire value wire value

segment length 7 7.8375 15 7.9839

radius 12 .192 1 1.4423
ELECTRICAL DESCRIPTION

Frequencies (MHz)

frequency no. of segment length (wavelengths)

no. lowest step steps minimum maximum

1 1.52 0 1 .0217708 .0221775
Sources
source node sector magnitude phase type

1 1 1 1. 0 voltage
Lumped loads
resistance reactance inductance capacitance passive

lcad node (ohms) (ohms) (mH) (ufr) circuit
1 13 0 ~943. 0 0 0
IMPEDANCE
normalization = 50.
freqg resist react imped phase VSWR S11 512
(MHzZ) (ohms) (ohms) (ohms) (deq) dB dB
source = 1; node 1, sector 1
1.52 32.694 ~12.888 35.142 338.5 1.6948 -11.773 -.29874



Section 4 - WEXY
Computation of Operating Parameters
for Night Directional Antenna

The method of moments model of the WEXY antenna array was used for directional antenna
calculations after verification of the model with the open circuit base impedance data. The
complex voltage values needed at the sources located at ground level at the base of each tower
to produce the current moment sums, when normalized, that are equal to the theoretical field
parameters were calculated. The tower currents were then calculated from these voltage
sources. The currents which are sampled by the antenna monitor system at the ATU output J-
plugs were calculated from the method of moments directional antenna model results using the
same values of stray shunt capacitance and series inductance as used in the single tower open
circuit calculations. The antenna monitor sampling lines and sampling transformers are
electrically identical, and therefore the antenna monitor parameters needed to produce the
theoretical antenna parameters can be calculated directly from the modeled ATU output J-plug

currents.

Model Model Model Model Model
TOWER Current Current Drive Drive
Current .
Pulse Magnitude Phase Impedance Power
(amperes) | (degrees) (ohms) (watts)
1 1 3.74 +9.8 45.6 +j9.5 638
2 11 3.57 +114 .4 12.7 —j22.8 162
Drive Current Current Antenna Antenna
TOWER | Impedance | Magnitude Phase Monitor Monitor
At Toroid | At Toroid | At Toroid .
Ratio Phase
(ohms) (amperes) | (degrees) I
1 46.5+36.0 | 3.71° +7.0 71 1000 0
2 12.1-j6.0 3.667 98.7 +106.6




Section 5 - WEXY
Method of Moments Model Details
for Night Directional Antenna

The WEXY array of towers was modeled using Expert MININEC Broadcast Professional Version
12.5 using the individual tower characteristic information that was verified by the impedance
measurements of each tower with the other tower open circuited at its ATU output J-plug. With
this data, calculations were made to derive the complex voltage values for the source located at
ground level under each tower of the array to produce the current moment sums, when
normalized, that are equal to the theoretical field parameters were calculated.

The WEXY Night Directional Method of Moments Model Detail on the following pages list the
information used in the method of moments model for the WEXY Night directional antenna.

BASE
TOWER WIRE NODE
1 1 1




WEXY Night Directional Method of Moments Model Detail

CI\WEXY\WEXY Night 10 seqg 07-02-2010 15:47:04

MEDIUM WAVE ARRAY SYNTHESIS FROM FIELD RATIOS

Frequency = 1.59 MHz
field ratio

tower magnitude phase (deg)

1 1. 0

2 .84 111.

VOLTAGES AND CURRENTS - rms

source voltage current

node magnitude phase (degq) magnitude phase (deg)
1 174.337 21.5 3.74014 9.8
11 93.0089 53.5 3.56999 114.4

Sum of square of source currents = 53.467

Total power = 800. watts

TOWER ADMITTANCE MATRIX

admittance real (mhos) imaginary (mhos)
Y(1, 1) .0342433 -.00674604

Y (1, 2) ~.0186788 -0169344

Y(2, 1) -.0186783 -016935¢6

Y(2, 2) .0315596 ~.011937

TOWER IMPEDANCE MATRIX

impedance real (ohms) imaginary (ohms)
Z(L, 1) 33.4891 ~13.1168

Z(1, 2) 19.6972 -18.2839

Z2(2, 1) 19.6977 -18.282¢

Z2(2, 2) 36.4143 ~7.61744

ELECTRICAL DESCRIPTION
Frequencies (MHz)

frequency no. of segment length (wavelengths)

no. lowest step steps minimum maximum

1 1.52 0 1 .026125 .0266111
Sources
Source node sector magnitude phase type

1 1 1 246.55 21.5 voeltage

2 11 1 131.534 53.5 voltage
IMPEDANCE
normalization = 50,

freq resist react imped phase VSWR S11 S12
(MHz) (ohms) (ohms) (ohms) (deg) dB dB
source = 1; node 1, sector 1

1.52 45.639 9.4754 46.612 11.7 1.2435 -19.289 -5.1E-02
Source = 2; node 11, sector 1

1.52 12.677 ~22.761 26.053 299.1 4.8069 -~3.6674 -2.4396




GEOMETRY

Wire Coordinat

Environment -
wire caps
none
2 none
3 none
4 none
5 none
6 none
7 none
8 none
9 none
10 none
11 none
12 none
13 none
14 none
15 none
16 none
17 none
18 none
19 none
20 none

Distance

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

80.
80.
80.
80.
80.
80.
80.

Number of wires

Current nodes

Individual wires
Segment length

radius

es in degrees;
perfect groung

Angle Z

0 0

0 9.405
0 9.405
0 18.81
0 18.81
0 28.215
0 28.215
0 37.62
0 37.62
0 47.025
0 47.025
0 56.43
0 56.43
0 65.835
0 65.835
0 75.24
0 75.24
0 84.645
0 84.645
0 94.05
340. 0

340. 9.58
340. 9.58
340. 19.16
340. 19.16
340. 28.74
340. 28.74
340. 38.32
340. 38.32
340. 47.9
340. 47.9
340. 57.48
340. 57.48
340. 67.06
340. 67.06
340. 76.64
340. 76.64
340. 86.22
340. 86.22
340. 95.8

= 20

= 20
minimum

wire value

9.405

10 .1974

other dimensionsg in meters

radius segs
1.4233 1
1.1957 1
-968 1
.7403 1
.59126 1
.3645 1
.3112 1
.2733 1
.2353 1
.1974 1
1.4233 1
1.1957 i
. 968 1
-7403 1
.5126 1
- 3645 1
.3112 1
.2733 1
.2353 1
.1974 1
maximum

wire value
15 9.58

1.4233



CURRENT rms

1.52
800.
100.

MHz
watts

3

coordinates in degrees

.1754
.1754
.1754
L1754
.1754
.1754
L1754
.1754
.1754
.1754
.1754
.1754
.1754
L1754
L1754

1754

L1754
.1754
L1754

Frequency
Input power =
Efficiency
current
no. X
1 0
END 0
2J1 0
END 0
232 0
END 0
2J3 0
END 0
2J4 0
END 0
2J5 0
END 0
2J6 0
END 0
237 0
END 0
2J8 0
END 0
2J9 0
END 0
11 75
END 75
2J11 75
END 75
2J12 75
END 75
2J13 75
END 75
2J14 75
END 75
2J15 75
END 75
2J16 75
END 75
2J17 75
END 75.
2J18 75
END 75
2J19 75
END 75

L1754

OOOOOOOOOOOOOOOOOOOOK

27
27

.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
.3616
27.

3616

9.405
9.405

18
28
28

37.
37.
.025

47

47.
56.
56.
65.
65.
75.
75.
84.
84.
.05

94

.81
.81
.215
.215

62
62

025
43
43
835
835
24
24
645
645

9.58
9.58

19.
19.
.74
28.
38.
38.
47.
47.
.48
.48
.06
.06

28

57
57
67
67

76.
76.
86.
86.
95.

16
16

74
32
32

64
64
22
22
8

mag
amps)

. 74015
.79497
. 79497
.6776
.6776
.45665
.45665
.14695
.14695
. 77893
.77893
.36062
.36062
.87198
.87198
.32074
.32074
.7149

.7149

I—JHP—‘F—‘I\)T\)I\)I\)L;JLA)L«)U)LA)(AJLA)L\)LA)’\

.56999
-31338
.31338
.1055
.1055
.839%¢6
.8396
.52925
-52925
.1945¢6
.19456
.8367
.8367
.43657
.43657
.0004
L0004
.534635
.534635

h’HFAFJH}APQKJMPQN)N(»u)w(UU)O

359.
358.
358.
357.
357.
356.
356.
356.
356.
355.
355.
355.
355.

114.
112.
112.
111.
111.
111.
111,
110.
110.
110.
110.
109.
109.
109.
109.
108.
108.
108.
108.

{\JN\Z\JQ)LU@LOO\O\UTU‘I\J\]

~ s

[N

W W~ ~J= =,

.168212

imaginary
(amps)
.637222
.222823
.222823
.0834626
.083462¢6
-.0177637
~.0177637
-.0816128
-.0816128
-.115875
-.115875
-.128111
-.128111
-.122206
-.122206
-.0992247
.0992247
.0601308
.0601308

|

.25101
.06275
.06275
-88626
.88626
-65113
.65113
.37015
.37015
.06282
.06282
.73101
.73101
.35728
.35728
.94743
.94743
.507484
.507484
0

F—’}—JH[\)I\)(\)I\)I\JNNN&)W(}JOI
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Section 6 - WEXY
Sampling System Information and Measurements

The antenna sampling system uses a Potomac Instruments AM-19D monitor connected to Delta
TCT-3 toroidal transformers located in the ATU enclosure at the base of each tower. The
antenna sampling coaxial lines are Cablewave FCC4-50A. These lines are equal length copper
clad 1/2 inch foam dielectric coaxial cable. Connectors for these cables are those recommended

by the manufacturer.

Sampling system impedance measurements were made with a HP model 8751A network
analyzer system using an external directional coupler and power amplifier. The network
analyzer system was calibrated with known standards prior to measurements. Measurements
were made from the antenna monitor end of the sampling lines with the lines open circuited and
with the toroid sampling transformers connected.

The table immediately below gives detail on the frequencies above and below the carrier
frequency where resonance (low resistance and zero reactance) was indicated. These occur at
odd multiples of 90 degrees, and the table gives data on the 90 degree and 270 degree
resonant frequencies of the lines. The 270 degree frequency is closest to 1520 kHz in terms of
ratio. The electrical line lengths at 1520 kHz in the table were calculated by multiplying the ratio
of the two frequencies times 270.

Sampling Line Sampling Line Sampling Line 1520 kHz
L2 L2 Measured
TOWER Open-Circuited Open-Circuited Calculated Impedance with
90 Degrees 270 Degrees Electrical Length P
TCT-3
Resonant Freq Resonant Freq 1520 kHz
(kHz) (kHz) (Degrees) Connected
(Ohms)
1 723.948 2186.500 187.7 50.6 —j0.1
2 725.500 2187.740 187.6 50.3 —j0.1

The WEXY sampling lines meet the FCC Rule requirement that the measured lines be equal in

length within one electrical degree.




The characteristic impedance of the WEXY sampling lines was calculated by using the formula:

Zo = J(V(R12 + X12) + V(R2? + X22))

With R1 + X1 equal to the measured impedance at the +45 degree offset frequency and

R2 + X2 equal to the measured impedance at the -45 degree offset frequency.

+45 Degree +45 Degree -45 Degree -45 Degree Calculated
TOWER Offset Measured Offset Measured Characteristic
Frequency Impedance Frequency Impedance Impedance
(kHz) (Ohms) (kHz) (Ohms) (Ohms)
1 1822.076 2.9 -j48.1 2550.924 4.5 +j50.1 49.2
2 1823.109 2.9-j48.1 2552.371 4.6 +j50.0 49.2

The WEXY sampling lines meet the FCC Rule requirement that the measured characteristic
impedances of the lines be equal within two ohms.

The Delta TCT-3 toroidal sampling transformers were tested for phase and current response
with a Hewlitt-Packard 8751A network analyzer in a calibrated measurement system. This was
done by passing a common reference signal at 1520 kHz generated by the analyzer through
the units placed side by side and feeding the output of each unit into the A and B receivers of
the analyzer set up to the measure relative ratio and phase of their output voltages.

Delta Delta
TOWER TCT-3 TCT-3
Ratio Phase
1 1.000 0.0
2 0.996 +0.100

The WEXY Delta TCT-3 toroidal sampling transformers are within the Delta specified ratings of
+/- 2 percent magnitude and +/- 3 degrees.



The WEXY antenna sampling system uses a Potomac Instruments AM-19D monitor serial
number 2086. The operation and calibration of the monitor was verified as correct by the
procedure in the manufacturer's manual.

Additionally, the operating parameters were measured with the Hewlitt-Packard 8751A network

analyzer in a calibrated measurement system. The tables below show the results of those
measurements compared to the antenna monitor observed indications.

WEXY OBSERVED PARAMETERS NIGHT

HP 8751A | HP 8751A | Potomac Potomac
TOWER Analyzer | Analyzer 1901 1901
Ratio Phase Ratio Phase
(Night) (Night) (Night) (Night)
1 1.000 0.0 100.0 0.0
2 0.987 +106.6 98.7 +106.6




Section 7 - WEXY
Reference Field Intensity Measurements

Reference field intensity measurements were made on radials at the azimuth bearings with specified
radiation limits and on the center azimuth bearing of major lobe radial. Measurements were

made at three locations on each radial with a Potomac Instruments Field Intensity Meter of

known calibration. The measured field intensity, distance from the antenna, GPS coordinates,

and descriptions are included in the table below.

”ﬁ . . Distance | Field . 7 -
Radial | Point (km) (mvim) Coordinates (NAD 27) Description
On storm drain, south side NW
1 2.74 20 26-11-21.9 80-09-50.8 57 Place in front of # 774
On storm drain at east entrance
10.5° 2 3.79 14.8 26-12-08.9 80-10-10.1 to 505 NW 65 Ct
Sewer cover in st. near
3 4.48 8.4 26-12-31.2 80-10-19.0 | entrance to 2204 Cypress Bend
Drive
1 2.86 66 | 26-08-58.2 | 80-08-52.6 | SV/comerNW 3 Ave- 12 Ctat
Dead End Sign.
E. side Andrews on sidewalk at
160° 2 3.85 29 26-08-28.0 80-08-40.2 storm drain behind church.
Progresso Dr. at edge RR
3 4.74 35 26-08-01.2 80-08-29.5 Right of way. Just S. of SW 3
Ave,
1 2.52 33 26-11-17.2 80-10-30.1 At Mailbox. 5005 NW 26 Ave.
309.5° 2 3.02 17.5 26-11-27.5 80-10-52.1 At Mailbox 5219 NW 28 Ave
3 3.59 17 26-11-39.2 80-11-07.9 At Mailbox 3000 Prospect Rd.
1 1.86 23 | 26-11-21.9 | 80-09-50. | N edge Perimeter Rd. # 1535
opposite gated garage door.
_ ry North side of Cypress Creek
340° 2 3.41 4.9 26-12-08.9 80-10-10.1 ! Rd at 2001 sign
W side NW 21 Ave between
3 4.14 3.6 26-12-31.2 80-10-19.0 McNab and 68 ST opp. Bus
stop

Measurements were made March 8, 2010 by George D Butch using
Potomac Instruments FIM-41, SN 2113 calibrated March 8, 2007.



Section 8 - WEXY
Direct Measurement of Operating Power

All antenna resistance and reactance measurements, and sampling line electrical length
measurements were made with a HP model 8751A network analyzer system using an external
directional coupler and power amplifier. The network analyzer system was calibrated with known
standards prior to measurements,

The non-directional and directional antenna resistance measurements were made at the phasor
cabinet common point J-plug located near the common point current meter for operating power
determination. The reactance was adjusted to provide a non-reactive load at the transmitter
output connection at 1520 kHz.



Section 9 - WEXY
RFR Protection Information




Section 10 - WEXY
Exemption from Post Construction Survey Certification Requirement

The WEXY antenna site is an existing FCC licensed facility. No changes were made to the
towers or ground system as described in the station license. This application for license is for a
change of operating power only on both the non-directional day and directional night operation.

WEXY is therefore exempt from the Post Construction Survey Certification Requirement of the
FCC rules.



