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SECTION 1 - APPLICANT FEE INFORMATION

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

CBS Corporation

MAILING ADDRESS (Line 1) (Maximum 35 characters)
1800 K St NW STE 920

MAILING ADDRESS (Line 2) (Maximum 35 characters)

CITY )
Washingion

STATE OR COUNTRY (if foreign address)
BC

ZIP CODE
20006

TELEPHONE NUMBER (include area code)
202 457 4518

CALL LETTERS
WIFK FAC 1D 28838

OTHER FCC IDENTIFIER (If applicable)

2. A. Is a fee submitted with this application?

L] Governmental Entity

C. If Yes, provide the following information:

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

l ] Noncommercial educational licensee

[:] Other (Please explain):

m Yes [j No

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).

ADD ALL AMOUNTS SHOWN IN COLUMN C,

AND ENTER THE TOTAL HERE.

THIS AMOUNT SHOULD EQUAL YOUR ENCLOSED
REMITTANCE.

A ®) ©
FEE DUE FOR FEE
FEE TYPE FEE MULTIPLE TYPE CODE IN FOR FCC USE ONLY
COnE. COLUMN (A)
MM IR 000 $ 500
To be used only when you are requesting concurrent actions which result in a requirement to list more than one Fee Type Code.
A) (8) <)
. $ - FOR FCC USE ONLY
MO |R 0/0]|0 790
TOTAL AMOUNT

REMITTED WITH THIS
APP!ICATION

FOR FCC USE ONLY

$ 1,320
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SECTION I - APPLICANT INFORMATION

1. NAME OF APPLICANT
CBS Radic WPGC (AM) Inc.

MAILING ADDRESS
2175 K St NW Ste 350

CITY ) STATE
Washington Do

ZiP CODE

BanaT
20087

2. This application is for:
D Noncommercial

Commercial

D AM Directional [:] AM Non-Directional

Call letters Community of License

Permit File No(s).

WIFK Morningside

Construction Permit File No. | Modification of Construction

Expiration Date of Last
Construction Permit

3. Is the station now operating pursuant to automatic program test authority in
accordance with 47 C.F.R. Section 73.16207

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 incerrect?

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.
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Yes D No

Exhibit No.

[:] Yes D No

Exhibit No.

D Yes E] No

Exhibit No.

D Yes D No
Does not apply

Exhibit No.

D Yes No

Exhibit No.







8. Does the applicant, or any party to the application, have a petition on file to migrate to L__: Yes No
the expanded band (1605-1705 kHz) or a permit or license efther 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?

if Yes, provide particulars as an Exhibit. Exhibit No.

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 exhibits are considered
material representations and that all the exhibits are a material part hereof and are incorporated herein as set out in full in

CERTIFICATION

1. By checking Yes, the applicant certifies, that, in the case of an individual applicant, he Yes [:] 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 1988, 21 U.S.C. Section 862, or, in the

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

association), no party to the application is subject to a denial of federal benefits that

includes FCC benefits 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. .

Name Signature
Jo Ann Haller 0 ZA/ /@%M

Title Date l/ Telephone Number
Senior Vice President w0 f5LorS | 202 457-4518

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 BY THE PRIVACY ACT AND THE PAPERWORK REDUCTION ACT

The solicitation of personal information requested in this application is authorized 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 that
determination, or for law enforcement purposes, it may become necessary to refer personal information contained in this form to another
govemment agency. [n addition, all information provided in this form will be available for public inspection. If information requested on the form is
not provided, the application may be retumed without action having been taken upon it or its processing may be delayed while a request is made to
provide the missing information. Your response is required to obtain the requested authorization.

Public reporting burden for this collection of information is estimated to average 639 hours and 53 minutes per response, including the time for
reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of
information. Comments 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, Paperwork Reduction Project (3060-0627),
Washington, D. C. 20554. Do NOT send completed forms to this address.

THE FOREGOING NOTICE IS REQUIRED BY THE PRIVACY ACT OF 1974, P.L. 93-579, DECEMBER 31, 1974, 5 US.C. 552a(e)(3), AND THE
PAPERWORK REDUCTION ACT OF 1980, P.L. 96-511, DECEMBER 11, 1980, 44 U.S.C. 3507.
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3 DATA

Name of Applicant

CBS Radio WPGC(AM) Inc.

PURPOSE OF AUTHORIZATION APPLIED FOR: (check cne)

LJ Station License Direct Measurement of Power
1. Facilities authorized in construction permit
Call Sign File No. of Construction Permit | Frequency Hours of Operaticn Power in kilowatts
3 (if applicable) {kHz) i
WIFK Mot Applicable 1380 Unlimited Night 5.27 Day 50
2. Station location
State City or Town
Maryland Morningside
3. _Transmitter location
State County City or Town (Sotx{eoith:g?dr:rsxtsiﬁcaﬁon)
m&{yi&ﬁé Prince gggfggs 68@?3% H%%hﬁ& 1401 S. Addison Road
4. Main studio location
State County City or Town Street address
i (or cther identification)

DC DC Washington 1015 Half St, SE, Suite 200
5. Remote control point location (specify only if autherized directional antenna)
State Coun City or Town Street address

S Q D i;ty ‘aﬁtj . (or other identification)

! Yashingion 045 Haif S, SE, Suite 200

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

7. Does the sampling system meet the requirements of 47 C.F.R. Section 73.687

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

D Yes E No
Yes D No

D Not Applicable

Exhibit No.

Stement &

8. Operating constants:

RF common peint or antenna current (in amperes) without RF common point or antenna current (in amperes) without
modulation for night system modulation for day system
2.4 32.45
Measured antenna or common point resistance (in ohms) at Measured antenna or common point reactance (in ohms) at
operating frequency cperating frequency
Night Day Night Day
50 50 -8.0 8.0
Antenna indications for directienal operation
Antenna monitor Antenna monitgr sample Antenna base currents
Towers Phase reading(s) in degrees current ratio(s)
Night Day Night Day Day
1 0.0 388 1.080 G544 Mot Requirad
= 56.9 0.0 0.670 1.000 Not Requirsd
3 1138 208 0880 ¢.783 rot Reguired
4 1702 42.3 1054 1444 Not Required

r and f antenna monitor: , .
Manufacturer and type of antenna monitor. o0 tocieiments Mode! 1901-4
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SECTION lli - Page 2

9. Description 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.)

Type Radiator Overall height in meters of | Overall height in meters Overall height in meters If antenna is either top
radiator above base above ground (without above ground (include toaded or sectionalized,
insulator, or above base, if | obstruction lighting) obstruction lighting) describe fully in an
grounded. Exhibit.

Uniform oress seciion guysd ﬁ;? .éﬁ% é;g . 2 48 . 2 ;;%2% gge

Excitation Series D Shunt

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

North Latitude 33 0 52 0% " West Longitude 763 © 53 ' A7 v

Exhibit No.
Statement £

If not fully described above, attach as an Exhibit further details and dimensions including any other
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
dimensions of ground system.

Exhibit No.
Mot Anplicable

10. Inwhat respect if any, dces the apparatus constructed drﬁer from that described in the application for construction perrmt orin the
permit?
?*\é o @%’zaﬁgﬁ

11. vae reasons for the change m antenna or common pomt res;stance

Tower repairs, renovation of g{@imﬁ system, fegigcemam of tuni ing unit

»

?{@p%&cemeﬁi of %am;}%e system, {@g};gse;m%m of pﬁaaag‘, addition of filters.

| 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)
Garrison C. Cavell

Date
10/02/2015

Address (include ZIP Cede) N
fCa\;eii Mertz & Assodi a%;es Inc

7724 Donegan Drive
Manassas, VA 20109

Telephone No. (Include Area Code)
(703) 392-8080

D Technical Director D Registered Professional Engineer

D Chief Operator E Technical Consultant

[ oter specity
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Statement E
Method of Moments Proof-of-Performance
WJIFK Morningside, Maryland

Introduction and Summary

This Statement has been prepared on behalf of CBS Radioc WPGC(AM), Inc. (*CBS Radio™),
licensee of Station WJFK, Morningside, Maryland, in support of an Application to modify the Station’s
Licensed Operating Parameters following tower repairs (section re-welding), complete replacement of the
station’s ground system, replacement of the sample system and associated sample lines, replacement of all
mﬁing units, installation of a new phasor, and the addition of equipment to accommodate the sharing of
this site with two other AM stations, WUST and WZHF'.

The installation and adjustment activities for all stations participating in the triplex arrangement
have been completed, the required antenna system proof-of-performance measurements” (“proofs”) have
been accomplished, and satisfactory checks have been performed for undesired interaction between the

systems, which will be documented in separate FCC proof and Form 302-AM filings for each facility.

The information provided in this Statement demonstrates that the directional antenna parameters
for the authorized WJFK antenna system have been determined in accordance with the requirements of
Section 73.151(c) of the FCC’s Rules. As will be shown in the following sections, the WJFK antenna
system has been adjusted to produce antenna monitor parameters that are within +/- 5 percent in ratio and
+/- 3 degrees in phase of the calculated “Method of Moments” (“MoM”) modeled values. Based upon the
following information and data, it is believed that the renovated triplexed WIFK facility is now operating

in compliance with the FCC’s rulesv regarding AM antenna system performance.

' The relocation of WUST (Facility ID 48686) to this site was authorized under BP-20130926BCX. Construction
has been completed and an Application for License has been filed and is now pending with the FCC (see BMML-
20141218AFW). Similarly, authorization was also granted to WZHF (Facility ID 73306) to locate at this site under
BP-20131223AFI). Construction of the WZHF system has also been completed and a proof-of-performance
completed; an application for license to cover is being filed with the FCC.

* The directional antenna arrays of each station participating in the triplexing arrangement are eligible for licensing
under Section 73.151(c) of the FCC’s Rules (the “Method of Moments” or “MoM Rules”) because these antenna
systems consist of series-fed, base insulated towers, using a conventional buried-wire ground system under each
tower. As such, MoM proofs of performance have been or will be filed along with appropriate FCC Form 302-AM
documents for each facility. WJFK had previously been licensed under the FCC’s MoM rule provisions (please see
FCC file number BMML-20130918AJ0).

'CAVELL - |
MERTZ

H

Qo ASRRGUIRWSK, 100,
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‘ Statgment E
Method of Moments Proof-of-Performance
WJIFK Morningside, Maryland

Antenna and Ground System Description

Other than the minor repairs and renovations described in the previous page, no material changes
have been made in the authorized WJFK antenna system. This antenna array remains as described in the
WIJFK station license and associated FCC Antenna Structure Registrations. In summary, the WJIFK
antenna system consists of four uniform cross-section, guyed, base insulated, series fed, steel towers. All
towers are 90° tall electrically at the WIJFK operating frequency of 1580 kHz. All towers are used for both
the daytime and nighttime modes of operation. An STL open-grid antenna system is mounted at the top of
WIFK’s Tower 3 and properly isolated using a commercially manufactured isocoupler installed at the
tower base. The ground system is conventional in nature, and consists of 120 equally spaced buried
copper radials around the base of each toWer, each 67.1 meters in length except where terminated by
property boundaries or where intersecting radials are shortened and bonded to a transverse copper strap
midway between adjacent towers. An additional 120 radials, each 15.2 meters in length, are interspersed

between the larger radials.

MoM Modeling Process
As permitted under FCC Rules, and has been done previously, the WJFK antenna array was

evaluated using MoM derivative software, Expert MININEC Broadcast Professional, Version 14.5,
published by EM Scientific Inc. As is now well known, the procedure for conducting a broadcast MoM
proof first involves making impedance measurements at-each of the towers to serve as benchmarks for
calibrating the findings of the MoM. calculations. After an initial model of the characteristics of each
individual tower is developed from physical tower data (called the “self” condition), the model’s tower
characteristics (height and width) are then adjusted, while consideration is made of the stray reactances
found in the antenna base environment using circuit analysis methods. In this manner, the modeled
impedance is “converged” to the measuréd values, thus establishing a calibrated mathematical version of
the antennas. Then, using the calibrated antenna model for all towers, the theoretical field parameters are
introduced into the software to synthesize the -pattern for the Station in each directional mode of
operation. Base currents and driving point impedance conditions are ‘then derived along with a set of
antenna monitor parameters for the modeled array. These parameters are used as “targets” by the field
engineer or technician to achieve the authorized pattern by adjusting the RF phasing and coupling system
to the modeled values. The following text describes the specific approach taken in the modeling and

adjustment of the WJFK directional antenna system patterns.

3 MERTZ

& Associates, Inc,
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Statement E
Method of Moments Proof-of-Performance
WJIFK Morningside, Maryland

Tower Impedance Measurements

Following the tower re-welding, ground system replacement, replacement of the WJFK tuning
units, and installation of the tuning and filtering equipment for the triplex partner stations, impedance
measurements were taken at each of the WJFK tower bases (and also at other key locations throughout
the RF system, as necessary) using a precision, calibrated RF impedance measurement system’. Upon
completion of these measurements, it was found'that these newly observed impedances differed
materially enough from those values found in WIFK’s: last proof-of-performance that a new MoM

analysis was warranted. The results of the reanalysis, readjustment and proof are supplied herein.

The impedance measurements described above were conducted at each tower base, as shown
below at the tuning unit matching network final output jacks (“J-plugs”) within each Antenna Tuning
Unit (“ATU”). This point is henceforth regarded as the tower impedance “reference point” for this MoM
proof. As each tower’s impedance was being measured, all the other tower bases were “open circuited” at
the same J-plug impedance measurement locations, referred to in the following as the “Open Circuit —

Self” condition.

TOWER
F -
WIFK WZHF
fz TUNING f 94 ) Vz TUNING ?
i 1
— uNIT UNIT
COAX FROM E COAX FROM
PHASOR e | e PHASOR
FILTER/TRAP FILTER/TRAP
WUST
Nam ‘éi_ TUNING J o4
N O N—
= COAX FROM |
PHA!
FILTER/TRAP HASOR

As shown above, this J-Plug reference point at each ATU is located immediately adjacent to the
toroidal “current sampling” transformer (TCT) for the antenna monitor system, which is at the output of

the ATU system enclosure. Since this is a triplexed system, the RF system for the other stations are also

* The impedance measurement system used in this proof was a Hewlett-Packard model 8753C network analyzer in
conjunction with a Tunwall Radio directional coupler system and an Electronic Navigation Industries (ENI) Model
310 L RF amplifier. A Delta Electronics, Inc. Operating Impedance Bridge (model OIB-3), was also employed to
verify system information under operating conditions. All equipment calibration was field verified prior to each
measurement using the procedures specified in the manufacturer’s instruction manual and precision calibration
standards.

MERTZ

3

& Agsoctaws, Inc.
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Method of Moments Proof-of-Performance
WJFK Morningside, Maryland
attached to each tower, as shown by the preceding representative schematic. Tests were made after
diplexer filter/trap adjustment, prior to obtaining the final “open circuit base” impedance measurements
and verified that no material change occurs in observed WJFK TCT location tower impedance with the J-

plugs for the other stations opened or closed.

Tower Base Environment (Base Circuit Analysis) Calculations

Once the base impedance measurements were gathered, tower base environment circuit
calculations were performed by using the “WCAP” network analysis program software provided by
Westberg Consulting. (The WCAP software performs nodal analysis calculations, similar to “SPICE”
circuit analysis software.) These calculations were used throughout the proof process to relate the MoM
modeled impedances to the ATU output measurement points (“Reference Points™). As is also shown on
the following pages, the Open Circuit Reactance found at each tower was calculated for the assumed base
conditions for all towers. This value was then used in the MoM model as a *"lumped load” at ground level
for the open circuited (“OC”) MoM individual model “self” (individual tower) case. Using these assumed
lumped loads, base environment, and MoM analysis, initial values were derived and the model converged

for each tower.

A schematic of the composite base environment circuit, along with a summary of results and a
tabulation of WCAP calculated values, is pr

 tuning units surrounding at the tower base

ovided on the following page. Given the sizes of the three

nd the ~iﬂtérconn'e‘c’ting tubing, measured impedance data

were taken for each station to account for the as-built conditions and all stray reactances, including the

base insulators, fixed static drain chokes, sl{jpe correction reactance, miscellaneous strays from the tuning
units (and for tower:3; dual STL line feeds and an STL isocoupler (with an isolated measured value of 4.8
pF). There are no shunt capacitances in eéccessf of 250 pF. Measured series reactances (using a short
circuit at the tower base) at 1580 kHz were less than 10 uH, except for that measured at tower three,
which was 10.929 pH (108.5 ohms). The total series and shunt values are shown in the tabulation for

following representative WCAP schematic diagram.

In this diagram, “Nodes” are identified in subscripts for ease of identifying point in the circuit
tabulations. Specifically, “Node 2” represents the ATU output “reference point” (TCT location), “Node
3” represents the tower feed-point, and “Node 07 represents ground potential. In the Open Circuit “Tower
Self” analysis tabulations for each tower, the calculated ATU output impedances appear under the “TO

IMPEDANCE” columns, following the “phantormn™ 1 ohm resistor (R 1. ;). This phantom resistor is

& Associsies, Inc,
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included in series with the drive current sources (I, ;) to provide a defined calculation point in the
software. The tower feed-point impedances from the MoM model are represented by “complex loads”

from “Node 3 to ground (R;. o).

Representative “Open Circuit” Tower Base Environment Schematic for all Towers

LiE

PHANTOM SERIES
RESISTOR REACTANCE
‘ COMPLEX |
c BASE STRAY | LOAD |,
SOURCE REACTANCE | (TOWER) |

1 4.993 uH +] 49.59 Q -j 503.65 Q 60.356 41 76.315.Q | 82.20+j127.9022 | 82.2 +j127.9 %

2 2.80 uH +j 27.80 Q2 -1 503.65 Q 59.018 +181.155Q | 82.26+j113.049Q | 823 +113.0Q

3 10.929 uH +1108:5 Q -1 719.51°Q2 57.992 +.81.754 Q2 | 73.21+j:194:074.Q .| 73.2. +j 194.1 @

4 4.23 uH +41.99Q - 503.65 Q) 54.538 +163.043Q | 70.19+j105.369Q | 70.2+j105.4Q
Notes:

* - At ATU Output Jack J-Plug (TCT Location); Designated as ATU “Reference Point”

As shown, the modeled and measured base impedances at the ATU output jacks (with the other
towers open circuited at their ATU output jacks) agree with each other to within +/- 2 ohms and +/- 4

percent for resistance and reactance, as required under the Commission’s MoM Rules.

Details of the circuit analysis are provided in the following pages.
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Circuit Analysis Used for Each Tower:to: Verify-Method of Moments Model

WCAP Tower Base Open Circuit “Self” Analysis — WIFK Tower 1 (S)

WCAP OUTPUT AT FREQUENCY: 1.580 MHz
NODE VOLTAGES
Node: 1 152.5804 &£ 56.9566° V
Node: 2 1520374 £ 57.2725° V
Node: 3 113.5463 &£ 43.6212° V
WCAPPART ~ CURRENT IN CURRENT OUT
WCAP PART BRANCH VOLTAGE BRANCH CURRENT
R 3—0 60.35600000 11355 4 43.621° V 1.17 4 -8.039° A
C 3—0  0:00020000 11355 3 43.621° V 023 £ 133.621° A
L 2-3 499300000 49.57 4 90.000° V 1.00 z  -0.000° A
R 1-2  1.00000000 1.00 & 0.000° V 1.00 % 0.000° A
WCAP PART E ROM IMPEDANCE TOIMPEDANCE
R 3—0 60.35600000 60.36° + j 76.315 0:00 + j 0.000
C 3-0 0.00020000 0.00° - j 503.655 0.00 + j 0.000
L 2-3 4.99300000 8220 + j 127.902 8220 + j 78.334
R 1-2 1.00000000 8320 + j 127.902 %8220 + ] 127.962
(* - Calculated Z at TCT)
Measured Z at TCT: 8.2 +  1Z7%5 0
Difference: 0.602 6.002 2
WCAP PART VSWR
WCAP INPUT DATA: ;
1.5800  0.00010000 1 (Frequency in MHz, Step)
R 60.35600000 3 0 7631500000 (MiniNEC Modeled Impedance)
C 0.00020000 3 0 (Stray Shunt Capacitance)
L 4.99300000 2 3 0.60006000 (Stray Series Inductance)
R 1.00000000 1 2 0.00000000 (“Phantom” Resistor)
[ 1.00000000 O 1 0.00000000

& Associates, Inc Page 8
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WCAP Tower Base Open Circuit-“Self” Analysis -~ WIFK Tower 2/ (W)

WCAP OUTPUT AT FREQUENCY: 1.580 MHz

NODE VOLTAGES
Node: 1 1404025 # 53.6276° vy
Node: 2 1398117 & 353.9576° vy
Node: 3 1184701 A 46.0223° v/
WCAP PART CURRENT IN CURRENT OUT
WCAP PART BRANCH VOLTAGE BRANCH CURRENT
R 3—0 59.01800000 11847 4  46.022° vV 118 & -7.952° A
C 3—0 .0.00020000 11847 4  46.022° V. 024 4 136.022° A
L 2—3  2.80000000 27.80 £ 90.000° V. 1.00 £ -0.000° A
R I-2  1:00000000 1.00 £ 0.000° VvV 100 &% 0.000° A
WCAP PART FROM IMPEDANCE TO IMPEDANCE
R 3—0 59.01800000 59.02 + j 81.155 0.00 + j 0.000
C 3-=0 0.00020000 000 - j 503.655 0.00 -+ j 0.000
L 2-3 2.80000000 8226 + ] 113.049 8226 + j 85252
R 1-2 1.00000000 83.26 + j 113.049 8226 + § 113.049
(* - Calculated 7 at TCT)
Measured Z at TCT: B23 113.6
Difference: 0.04 2 6.649 2
WCAP PART VSWR
WCAP INPUT DATA:
1.5800  0.00010000 1 (Frequency in MHz, Step)
R 59.01800000 3 0 81.15500000 (MiniNEC Modeled Impedance)
C 0.00020000 3 0 (Stray Shunt Capacitance)
L 2.80000000 2 3 0.00000000 (Stray Series Inductance)
R 1.00000000 1 2 0.00000000 (“Phantom” Resistor)
I 1.00000000 0 1  0.00000000

& Aswrians, Inc.
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WCAP Tower Base Open Circuit “Self” Analysis — WJFK Tower 3 (E)

WCAP OUTPUT AT FREQUENCY: 15 80 MHz
NODE VOLTAGES
Node: 1 2077776 # 69.0747° V
Node: 2 2074226 4% 69.3328° V
Node: 3 112.6181 & 49.4544° V
WCAP PART CURRENT IN CURRENT OUT
WCAP PART BRANCH VOLTAGE BRANCH CURRENT
R 3—0 57.99200000 112.62 4 49.454° vV 112 &% -5.196° A
C 3—0 0.00014000 112.62 4 49.454° V 016 £  139454° A
L 2—3 10.92900000 108.50 4 90.000° vV 1.00 % 0.000° A
R 1—-2  1.00000000 1.00 £ 0.000° vV 1.00 % 0.000° A
WCAP PART FROM IMPEDANCE TO IMPEDANCE
R 3—0 57.99200000 5799 + j 81.754 0.00 + j 0.000
C 30 0.00014000 OOO -] 719.507 0.00. + j 0.000
L 2-3 10.92900000 7321 + j 194.074 7321 + j 85577
R 1-2 1.00000000 7421 + j 194.074 *73.21 +  j 194.074
(* = Calculated 7 at TCT)
Measured Z at TCT: 732 1941
Difference: 0.01 2 0.026 2
WCAP PART VSWR
WCAP INPUT DATA:
1.5800  0.00010000 1 (Frequency in MHz, Step)
R 57.99200000 3 0 81.75400000 (MiniNEC Modeled Impedance)
C 0.00014000 3 0 (Stray Shunt Inductance)
L 10.92900000 23 0.0000Q0,00 (Stray Series Inductance)
R 1.00000000 1 2 0.00000000 ~(“Phantom” Resistor)
I 1.00000000 0 1 0.00000000

\Frisees
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WCAP Tower Base Open Circuit “Self? Analysis — WJFK Tower 4 (N)

WCAP OUTPUT AT FREQUENCY: 1.580 MHz

NODE VOLTAGES
Node: 1 127.1614 4 559575 V
Node: 2 126.6043 £  56.3325° V
Node: 3 945650 £ 42.0811° V
WCAP PART CURRENT IN CURRENT OUT
WCAP PART BRANCH VOLTAGE BRANCH CURRENT
R 3--0 54.53800000 94.57 £ 42.081° Vo 113 &z -7.056° A
C 3—0  0.00020000 94.57 &4  42.081° vV 019 £ 132:.081° A
L 2-3  4.23000000 41.99 & 90.000° Vo 100 # 0.000° A
R 1-2 1.00000000 1.00 # 0.000° vV 100 & 0.000° A
WCAP PART FROM IMPEDANCE TO IMPEDANCE
R 3—0 54.53800000 54.54 + j 63.043 0.00 + ] 0.000
C 3-0 0.000620000 000 - j 503.655 0.00 + 0.000
L 23 4.23000000 70.19 + j 105.369 70.19 + j  63.376
R 1-2 1.00000000 71.19 + j 105.369 7619 +  §  105.369
(* - Calculated Z at TCT)
Messured Z at TCT: 782+ 185.4
Difference: 8.618 8.031 2
WCAP PART VSWR
WCAP INPUT DATA:
1.5800  0.00010000 1 (Frequency in MHz, Step)
R 54.53800000 3 0 63.04300000 (MiniNEC Modeled Impedance)
C  0.00020000 30 (Stray Shunt Capacitance)
L 4.23000000 2 3 0.00000000 (Stray Series Inductance)
R 1.00000000 1 2 0.00000000  (“Phantom” Resistor)
I 1.00000000 0 1 0.00000000
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Details of MoM “Open Circuit” Modeling - for Towers Driven Individually
In the underlying MoM modeling nsed in the preceding circuit analysis work, each tower is
considered individually, albeit with the companion towers of the array present in the model with the

lumped loads applied to their bases.

Per the customary practice in apprdaching the numerical modeling of an array of towers, “Open
Circuit” (“OC”) “Self” analysis calculation% are initially made for each of the array towers, based upon
the actual physical characteristics of the array. The modeled data is then “converged” with the “as-
measured” data for each tower by applying corrections to the tower dimensions to compensate for
velocity of propagation, assumed stray baée redctances, and other less readily quantified “real world”
effects. The results of this modeling work yields the “modeled complex load impedances” shown in

preceding circuit analysis. Copies of the resulting model program outputs follow this section.

To actually “construct” the array model in the MiniNEC program environment, all aspects of the
radiating portions of the antenna system radiators are considered and entered into the program in
mathematical terms the software can use. The WJIFK towers are identical, eighteen inch face, uniform
cross-section, guyed towers. Given the diameters of the involved towers, the accepted practice of using a
single thick “wire” approach to represent each tower was selected, as opposed to developing a more
complicated. “lattice” or wire-frame model ‘;for each tower. The wire model was created as illustrated in
the sketch below, (which is oriented differently from the actual tower orientation for clarity). The
effective radii for the tower “wires” were calculated in the usual manner (with the results in fractions of a
meter) and used as the starting point in the model convergence. The top and bottom wire end points of
each. of the tower wires were specified in electrical degrees rather than meters for convenience. As the

data were entered, no wire end caps were employed and a perfect ground environment was assumed.

TPBRIA

0oyl
I

-~
-
s
.o

< & Associstes, Ine. Page 12



Statement B
Method of Moments Proof-of-Performance
WJIFK Morningside, Maryland
As with the prior-MoM proof for this station; the horizontal plane geometry vdata‘used-in this
analysis were taken from the theoretical directional antenna specifications for WJFK as specified in the
station’s license. (While not required for a previously magnetically proofed array, an examination of an
actual site survey done for the other triplex partners indicated that the as-built geometry is within the
FCC’s tolerances from the WJFK license.) For the purposes of the MoM analysis, distances between
elements were specified in electrical degrees, while azimuths - with respect to the reference tower, Tower
1 (S) - are specified in degrees relative to True North. Distances in feet were converted to and specified
in electrical degrees at the WJFK frequency, while azimuths were derived from the supplied bearings, and

converted to degrees relative to True North with reference to WIFK Tower 1.

Care was taken to ensure compliance with the program’s model restrictions and the stated FCC
modeling constraints. As discussed below, the modeled array complies with FCC rule guidelines and does

not trigger error messages within the modeling software.

Since the WJFK towers are “physically” 90 electrical degrees high at 1580 kHz, for the purposes
of this analysis, these towers were modeled using 10 segments per tower. The segment lengths are thus 9
degrees for the physical model. Thus, the number of segments employed in this model satisfies the
Commission’s §73.151(c)(1)(ili) requirement that no less than one segment be used for each 10 electrical
degrees of the tower’s physical height. The model’s diagnostic program was then run for the completed

system and no error or warning messages were returned.

After the initial setup of antenna array information in the model, the individual WIFK towers
were studied iteratively, with all other array towers open circuited with appropriate lumped loads applied.
Tower “wire” characteristics were then adjusted (in height and radius) until the modeled resistance

closely matched the measured resistance.

Final adjustments to converge the model reactances with the measured reactances were made
through the introduction of the WCAP circuit model, shown in the preceding pages, which allowed an
approximation of the series stray reactances found in the tower base environment. The model assumption

included loads at ground level having the reactances that were calculated for them using the base circuit

models for the open circuited towers of the WIFK array.
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Per §73.151(c)(v) of the Commission’s MoM‘_rules, each tower’s adjusted modeled height,
relative to its physical height, falls within the required range of 75 to 125 percent.

Additionally, each modeled tower’s radius fell within the required range of 80 percent to 150
percent of the radius of a circle having a circumference equal to the sum of the widths of the tower sides,

in accordance with §73.151(c)(i) of the Commission’s rules.

A summary of this portion of the model input data is provided below.

90.0° electrical | 99.63° | 110.7% 02183m  |02183m| 100.0%
2-W | 900°clectical | 10064° | 111.6% 02183m  |02183m| 100.0%
3-E | 90.0°clectrical | 100.75° | 111.9% 02183m  [02183m| 100.0%
4-N | 90.0°eclectrical | 97.24° | 108.0% 02183m  [02183m| 100.0%

With the antenna array modeled exactly the same as the physical model and then again as
described above, the model was checked using the “problem definition evaluation” function of the

program. No errors or warnings were returned by the program diagnostics module.

The preceding WCAP tabulations detail the base circuit analysis; the following tabulations show
the details of the MoM OC (open circuitvbase) models for the individually driven WIFK towers.

' Awprsedates fpe F
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MoM Model Details for Towers Driven Individually

WJIFK Tower 1 (S) OC Self Summary - (Sheet 1 of 3)

WJIFK T1 Open Circuit-Self

GEOMETRY

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

wire caps Distance Angle z radius segs
1 none 0 0 o] .2183 10
0 0 99.63
2 none 150. 10. iy .2183 10
L1500 - 1o, 100 ~ -
L3 none. 140. 45 ‘0 10
o140 ¢ 45, 1 j ‘
4 none 276.6 26.88 0 12183 10
276.6 26.88 97.24
Number of wires = 4
current nodes = 40
minimum maximum
Individual wires wire value wire value
segment length 4 9.724 3 10.075
radius 1 .2183 1 .2183

& Associams, Inc. Page 15
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WJIFK Tower 1.(S) OC Self Summary - (Sheet 2 of 3)

WJIFK T1 Open Circuit-Self
ELECTRICAL DESCRIPTION

Frequencies (MHz)

frequency ‘no. of segment length (wavelengths)
no. lowest step steps minimum maximum
1 1.58 0 1 .0270111 .0279861
Sources
source node sector magnituae phase type

1 1 1 1. : 0 voltage

Lumped loads

resistance reaétance inductance capacitance passive

load node (ohms) {ohms) (mH) (uF) circuit
1 1 0 o 0 0 0

2 11 0 ~-503.65 0 0 0

3 21 0 -719.51 0 0 0

4 31 0 -503.65 0 0 0
IMPEDANCE

normalization = 50.

freqg resist react imped phase VSWR s11 812

(MHz) {ohms) {ohms) (chms) (deqg) dB ds
source = 1; node 1, sector 1
1.58 60.356 76.315 97.298 51.7 3.6948 -4.8219 ~1.7358

- & Assscistes, Ine.
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WJFK Tower 1 (S) OC Self Summary - (Sheet 3 of 3)

WJIFK T1 Open Circuit-Self

CURRENT rms Frequency = 1.58 MHz Input power = .00318775 watts

Efficiency = 100. % coordinates in degrees

current mag phase real imaginary

no. X b4 2 (amps) {deg) (anmps) (amps)

GND 0 0 0 7.27E-03 308.3 4.51E-03 -5.7E-03
2 0 0 9.963 7.71E~03 305.3 4.458E-03 -6.3E-03
3 0 0 19.926 7.78E~-03 303.5 4.3E-03 ~-6.48E-03
4 0 0 29.889 7.58E-03 302.2 4.04E-03 ~-6.41E-03
5 0 0 39.852 7.13E-03 301.1 3.68E-03 ~6.1E-03
6 0 0 49.815 6.44E-03 300.2 3.24E~03 -5.57E-03
7 0 0 58.778 5.55E-03 299.4 2.72E-03 -4.83E-03
8 0 0 69.741 4.46E+03 298.7 2.14E-03 -3:91E-03
9 0 0 79.704 3.2E-03 298. 1.5B-03 -2.82E-03
10 0 0 89.667 1.77E-03 297.4 8.14E-04 ~1.57E-03

END 0 0 99.63 0 0 0 0

GND 147.721 ~-26.0472 O 5.1E-04 107.9 ~1.56E-04 4.85E-04
12 147.721 -26.0472 10.064 7.46E-04 107.8 -2.29E~04 7.1E-04
13 147.721 -26.0472 20.128 8.7E=-04 .107.8 -2.66E-04 8.28E-04
14 147.721 -26.0472 30.192 9.33E-04 107.7 -~2.84E-04 8.89E-04
15 147.721 -26.0472 40.256 9.43E-04 107.6 -2.85E-04 8.9%E~04
16 147.721 -26.0472 50.32 9.02E-04 107.5 ~2.71E-04 8.6E-04
17 147.721 -26.0472 60.384 8.14E-04 107.4 -2.43E-04 7.77E-04
18 147.721 -26.0472 70.448 6.8E-04 107.2 -2.02E-04 6.5E-04
19 147.721 -26.0472 80.512 5.05E-04 107.1 -1.48E-04 4.83E-04
20 147.721 -26.0472 90.576 2.87E-04 106.9 -8.35E-05 2.75E-04

END 147.721 -26.0472 100.64 0 0 0 0

GND 98.995 -98.9949 0 3.42E-04 119.4 -1.67E-04 2.88E-04
22 98.995 -98.9949 10.075 5.7E~04 119.3 -2.79E-04 4.97E=04
23 98.995 -98.9949 20.15 6.93E-04 119.3 -3.39E-04 6.05E-04
24 98.995 -98.9949 30.225 7.63E-04-119.2 =3.72E-04°6:66E-04
25 98.995 -98.9949 40.3 7.83E-04 119.1  -3.81E-04-6.84E-04
26 98.995 -98.9949%9 50.375 7.58E-04 119. -3.67E-04 6.63E-04
27 98.995 -98.9949 60.45 6.9E~-04 118.8 -~3.33E-04 6.04E-04
28 98.995 -98.9949 70.525 5.81E~-04 118.7 -2.79E-04 5.1E-04
29 98.995 -98.9949 80.6 4.34E-04 118.5 -2.07E-04 3.81E-04
30 98.995 -98.9949 90.675 2.48E-04 118.3 -1.18E~04 2.18E-04

END 98.995 -98.9949 100.75 0 0 0 0

GND 246.715 -125.057 © 3.54E-04 338.7 3.3E-04 ~1.29E-04
32 246.715 -125.057 9.724 5.15E-04 338.7 4.8E-04 -1.87E-04
33 246.715 -125.057 19.448 5.99E-04 338.7 5.58E-04 ~-2.18E-04
34 246.715 -125.057 29.172 6.42E-04 338.6 ©5.98E-04 -2.34E-04
35 246.715 -125.057 38.896 6.5E-04 338.5 6.05E~04 ~2.38E-04
36 246.715 -125.057 48.62 6.23E-04 338.4 5.7%E-~04 -2.29E-04
37 246.715 -125.057 58.344 5.63E-04 338.3 5.23E~04 -2.08E-04
38 246.715 -125.057 68.068 4.73E-04 338.2 4.39E-04 ~1.75E~04
39 246.715 -125.057 77.7%2 3.52E-04 338.1 3.27E-04 -1.31E-04
40 246.715 -125.057 87.516 2.02E-04 337.9 1.87E-04 -7.58E-05

END 246.715 -125.057 97.24 0 0 0 0

% CAVELL
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WJFK Tower 2

)- OC Self Summary - (Sheet 1 of 3)

WJFK T2 Open Circuit-Self

GEOMETRY

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

wire caps Distance Anglé Z radius segs
none 0 0 0 .2183 10
0 0 99.63
2 none 150. 10. 0 .2183 10
150. 10. 100.064
3 none 140. 45. o] .2183 10
140. 45 . 100.75
4 none 276.6 26.88 0 .2183 10
276.6 26.88 97.24
Number of wires = 4
current nodes = 40
minimum maximum
Individual wires wire value wire wvalue
segment length 4 9.724 3 10.075
radius 1 .2183 1 .2183

: &Aﬁ%%ﬁj%,
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WJIFK Tower 2.(W) OC Self Summary.-(Sheet 2:of:3)

WJIJFK T2 Open Circuit-Self

ELECTRICAL DESCRIPTION

Frequencies (MHz)

frequency no. of segment length (wavelengths)
no. lowest step steps minimum maximum
1 1.58 0 1 .0270111 .0279861
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) (ufF) circuit
1 1 0 -503.65 0 0 0
2 11 0 0 0 0 0
3 21 0 -719.81 0 0 0
4 31 0 -503.65 0 0 0
IMPEDANCE

normalization = 50.

freg resist react imped phase VSWR sl1 sl2
(MH=z) {(ohms) (ohms) {ohms) (deqg) foiz] daBs
source = 1; node 11, sector 1

1.58 58.018 81.155 100.35 54. 4.0101 -4.4253 ~1.9448

CAVELL
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WJFK Tower 2 (W) OC Self Summary - (Sheet 3 of 3)

WJIFK T2 Open Circuit-Self

CURRENT rms Frequency = 1.58 MHz Input power = .00283062 watts

Efficiency = 100. % coordinates in degrees

current mag phase real imaginary

no. X ¥ z (amps) (deg) (amps) (amps)

GND 0 0 o 4.88E-04 105i5 -1.3E-04 " 4.71E-0¢
2 0 0 9.963 7.13E-04 105.5 =1.9E-04 6.87E=04
3 0 0 19.926 8.31E~04 105.4 -2.21E-04 8.01E-04
4 0 0 29.889 8.91E-04 105.3 -2.36E-04 8.6E-04
5 0 0 39.852 9.E-04 105.3 =2.37E-04 8. 69E-04
6 0 0 49.815 8.61E-04 105.2 -2.25E-04 8.31E-04
7 0 0 59.778 7.77E~04 105. -2.02E-04 7.5E-04
8 0 0 69.741 6.5E-04 104.9 ~-1.67E~04 6.28E-04
9 0 0 79.704 4.82E-04 104.8 -1.23E~04 4.66E-04
10 0 0 89.667 2.75E-04 104.6 ~6.93E-05 2.66E-04

END 0 0 99.63 0 0 0 0

GND 147.721 ~26.0472 0 7.05E-03 306. 4.14E-03 ~5.7E-03
12 147.721 -26.0472 10.064 7.51E-03 303. 4.1E-03 -6.3E-03
13 147.721 -26.0472 20.128 7.6E-03 301.3 3.95E~03 -6.49E-03
14 147.721 -26.0472 30.192 7.41E-03 300. 3.71E-03 =-6.42E-03
15 147.721 -26.0472 40.256 6.98E-03 299. 3.38E-03  -6.11E-03
16 147.721 -26.0472 50.32 6.32E-03 298.1 2.97E-03 -5.57E-03
17 147.721 -26.0472 60.384 5.44E-03 297.3 2.5E-03 -4.84E-03
18 147.721 -26.0472 70.448 4.38E-03 296.6 1.96E-03 -3.91E-03
19 147.721 -26.0472 80.512 3.14E-03 296. 1.38E-03 -2.82E-03
20 147.721 ~26.0472 90.576 1.73E-037295.4 7.43E-04 -1.57E-03

END 147.721 -26.0472 100.64 0 0 0 0

GND 98.995 -98.9949 0 4.32E~04 175.5 -4.3E-04 3.4E-05
22 98.995 -98.9948 10.075 7.19E-~04 175.5 -7.17E-04 5.63E-05
23 98.995 ~-98.9948 20.15 8.75E~04 175.6 ~8.72E-04 6.78E-05
24 98.995 -98.9949 30.225 9.61E~04 175.6 ~9.58E-04 7.33E-05
25 98.995 -98.9949 40.3 9.86E-04 175.7 -9.83E-04 7.36E-05
26 98.995 -98.9949 50.37S 9.53E-04 175.8 -8.5E-04 6.93E-05
27 98.995 -98.9949 60.45 8.65E~04 176. -8.63E~04 6.1E-05
28 98.995 -98.9949 70.525 7.27E-04 176.1 ~7.26E-04 4.95E-05
29 98.995 -98.9949 80.6 5.42E~-04 176.3 ~5.4E-04 3.53E~05
30 98.995 -98.9949 90.675 3.09E-04 176.4 ~3.09E-04 1.93E-05

END 98.995 ~-98.9949 100.75 0 0 0 0

GND 246.715 -125.057 © 4.71E-04 116.9 -2.13E-04 4.2E-04
32 246.715 -125.057 9.724 6.84E-04 116.8 -3.09E-04 6.1E-04
33 246.715 ~125.057 19.448 7.95E~-04 116.8 -3.58E-04 7.09E~04
34 246.715 -125.057 29.172 8.51E-04 116.7 -3.83E-04 7.6E-04
35 246.715 -125.057 38.896 8.59E-04 116.7 -3.86E-~04 7.68E-04
36 246.715 -125.057 48.62 8.21E-04 116.6 ~-3.68E-04 7.35E-04
37 246.715 -125.057 58.344 7.41E-04 116.5 =-3.3E-04 6.63E~04
38 246.715 ~125.057 68.068 6.2E~-04 116.4 -2.75E~-04 5.55E~04
39 246.715 -125.057 77.792 4.6E-04 116.2 -2.03E-04 4.13E-04
40 246.715 -125.057 87.516 2.62E-04 116.1 ~1.15E-04 2.36E-04
END 246.715 -125.057 97.24 0 0 0 0

~ & Associates; Toe. PégeZO



Method of Moments Proof-of-Performance
WJFK Morningside, Maryland

WJIFK Tower 3 (E) .OC Self Summary - (Sheet 1 of 3)

WJIFK T3 Open Circuit-Self

GEOMETRY

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

wire caps Distance Angle Z radius segs
1 none 0 0 0 .2183 10
0 0 99.63
2 none 150. 10. 0 .2183 10
150. 10. 100.64
3 none 140. 45. 0 L2183 10
140. 45. 100.75
4 none 276.6 26.88 0 .2183 10
276.6 26.88 87:24
Number of wires = 4
current nodes = 40
minimum maximum
Individual wires wire value wire value
segment length 4 9.724 3 10.075

radius 1 .2183 1 .2183




of-of-Performance

WIEK Tower 3 (E). OC Self Suramary.- (Sheet.2 of 3)

WJIFK T3 Open Circuit-Self

ELECTRICAT. DESCRIPTION,

Frequencies. (MHz)

frequency no. of segment length (wavelengths)

no. lowest step ‘steps minimum maximum
1 1.58 0 1 .0270111 .0279861
Sources ;
source node sector magnitude phase type

1 21 1 1. 0 voltage

Lumped loads

resistance reactance inductance capacitance passive
load node (ohms) (chms) (mH) {(uF) circuit
1 1 0 ~503.65 0 0 0
2 1% 0 -503.65 0 0 0
3 21 0 0 0 0 0
4 31 0 -503.65 0 0 0
IMPEDANCE

normalization = 50.

freq resist react impéd phase VSWR S11 sS12

(MHz) ‘(ohms) (ohms) (ohms) (deg) ds dB
source = 1; node 21, sector 1
1.58 570882 31:754 100.23 54.7 4.0821 -4.3439 ~-1.9914

- & Assibiates, Int.



Method of Mo
WIFK T

WIFK Tower3/(E) OC SélfSummaryé-"(Shee'f 3 0£3)

WIFK T3 Open Circuit-Self

CURRENT rms Frequency = 1.58 MH=z Input power = .0028861 watts

Efficiency = 100. % coordinates in degrees

current mag phase real imaginary

no. X Y b4 (amps) (deqg) (anmps) (amps)

GND 0 0 0 4.92E-04 113.5 ~1.96E~04 4:51E=04
2 0 0 9963 7.%9E-04 113.5 ~2.87E-04 6.59E-04
3 o} 0 19.926 8.37E~04 113.5 -3.33E~04 7.68E-04
4 o} 0 29.889 8.98E-04 113.4 -3.56E-04 8.24E~04
5 0 0 39.852 9.06E-04 113.3 ~-3.59E-04 8.32E-04
6 0 0 49.815 8.675~04 113.2 ~3.42E-04 7.97E-04
7 0 0 59.778 7.82E-04 113.1 -3.07E~-04 7.19E-04
8 0 0 69.741 6.53E-04"113."" -2.55E=04 6.01E=04
9 0 0 78.704 4.85E~04 112.9 -1.88E~-04 4.46E-04
10 0 0 89.667 2.76E-04 112.7 ~1.07E-04 2.54E-04
END 0 0 89.63 0 0 0 0

GND 147.721 -26.0472 0 6.48E-04 172.1 -6.42E-04 8.97E-05
12 147.721 -26.0472 10.064 9.49E-04 172.1 ~9.4E-04 1.31E-04
13 147.721 -26.0472 20.128 1.11E-03 172.1 -1.09E-03 1.52E-04
14 147.721 -26.0472 30.192 1.18E-03 172.2 -1.17E-03 1.62E-04
15 147.721 —26.0472 40.256 1.2E~03 "172.2 <=1.18E-D3 1.62E-04
16 147.721 ~26.0472 50.32 1.14E-037172.3 -1.13EZ03 1.538-04
17 147.721 -26.0472 60.384 1.03E=03 172.4 ~-1.02E-03 1.36E~04
18 147.721 -26.0472 70.448 8.57E<04 172.5 -8.5E-04 1.11E-04
18 147.721 ~26.0472 80.512 6.34E~-04 172.7 -6.29E-04 8.1E-05
20 147.721 ~26.0472 90.576 3.6E-04" 172.8 -3.57E-04 4.51E-05

END 147.721 ~26.0472 100.64 0 0 0 0

GND 88.895 -98.9849 0 7.05E~-03 305.3 4.08E-03 -5.75E-03
22 ©28.995 -98.9949 10.075 7.53E~03 302.4 4.03E~-03 -6.35E-03
23 98.985 -98.9%949 20.15 7.61E-03 300.7 3.89E-03 ~6.54E-03
24 ©8.995 -98.8849 30.225 7.43E-03 299.5 3.65E-03 -6.47E~03
25 ©8.995 -98.8%49 40.3 7.E~03 298.4 3.33E-03 ~6.15E-03
26 98.995 ~898.8949 50.375 6.33E-03 297.5 2.93E-03 -=5:61E~03
27 98.995 ~98.9948 60.45 5.46E-03 296.8 2.46E~03 ~4.87E-03
28 98.995 -898.9949 ~ 70.525 4.398-03+286.1 1i93E~03 ~=3:94E-03
29 98.995 -98.9949 80.6 3.15E-08+285.5 1:35E~-03 .=2:84E-03
30 98.985 ~-98.8843 80.675 1.74E-03 294.9 7.31E-04 ~1.58E-03
END 98.995 -88.9949 100.75 0 0 0 0

GND 246.715 -125.057 0 4.49E-04 105.1 -1.17E-04 4.34E-04
32 246.715 ~125.037 9.724 6.53E-04 105. ~1.69E-04 6.3E~04
33 246.715 -125.057 19.448 7.5%E-04 105. ~1.96E-04 7.33E-04
34 246.715 -125.057 29.172 8.13E~04 104.9 -2.09E-04 7.85E-04
35 246.715 -125.057 38.896 8.2E-04 104.8 -2.1E-04 7.93E-04
36 246.715 ~-125.057 48.62 7.85E-04 104.7 -2.E-04 7.59E-04
37 246.715 -125.057 58.344 7.08E-04 104.6 -1.79E-04 6.85E-04
38 246.715 -125.057 68.068 5.92E-04 104.5 ~-1.48E-04 5.73E-04
39 246.715 -125.057 77.792 4.4E-04 104.4 ~1.09E-04 4.26E-04
40 246.715 -125.057 87.516 2.51E-04 104.2 -6.17E-05 2.44E-04

END 246.715 ~125.057 97.24 0 0 0 0
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WIFK Tower

O Sglf Si,ummaryp-, (Sheet 1.0f 3)

WJIFK T4 Open Circuit-Self

GEOMETRY

Wire coordinates in degrees; other dimensions in meters

Environment: perfect ground

wire caps: Distance Angﬂe 7

1 none 0 0 0
0 o] 99.63

2 none 150. 10. 0
150. 10. 100.64

3 none 140. 45. 0
140. 45, 100.75

4 none 276.6 26.88 0
276.6 26.88 97.24

Number of wires = 4
current nodes = 40
minimum
Individual wires wire value
segment length 4 9.724
radius 1 .2183

radius
.2183

.2183
.2183

.2183

maximumn
wire walue

3 10.075

1 L2183

10

10

10

10

& Ausicites, Ine.




Statement
Method of Moments Proof-of-Performance
WJIFK Morningside, Maryland

WJIFK Tower 4 (N) OC Self Summary - (Sheet 2 of 3)

WJIJFK T4 Open Circuit-Self

ELECTRICAL DESCRIPTION

Frequencies (MHz)

frequency no. of segment length (wavelengths)
no. lowest step steps minimum maximam::
1 1.58 0 1 .0270111 .0279861
Sources
source node sector magnitude phase type
1 31 1 1. 0 voltage

Lumped loads

resistance reactance inductance capacitance passive
load node (ohms) (ohns) (mH) (uF) circuit
1 1 0 -503.65 0 0 0
2 11 0 -503.65 RS E 0 0
3 21 0 -719.51 0 0 0
4 31 0 0 0 0 0
IMPEDANCE

normalization = 50.

freq resist react imped phase VSWR s11 s12
(MH=z) {(ohms}) {ohms) (ohms) (deg) dB dB
source = 1; node 31, sector 1

1.58 54.538 63.043 83.36 49.1 3.1473 ~-5.7175 -1.3553

- & Assootmes, Inc.




of-Performance
le, Maryland

WJIFK Tower 4 (N) OC Self Summary - (Sheet 3 of 3)

WJIFK T4 Open Circuit-Self

CURRENT rms Frequency = 1.58 MH=z Input power = .00382429 watts

Efficiency = 100. % ‘coordinites in degrees

current. : mag. - phase real imaginary

no. X Y (amps) (deg) (amps) (amps)

‘GND 0 0 4.:25E~04:340.3 4.E=04 -1.44E~04
2 0 0 6.21E-04 340.2 5.85E-04 -2.1E-04
3 0 0 7.25E-04 340.2 6.82E-04 -2.46E-04
4 0 0 7.78E-04 340:1 7.32E=0¢ -2.65E-04
5 0 0 7.88E-04 340.1 7.41E-04 -2.69E-04
6 ¢ 0 7.55E-04 340. 7.1E-04 -2.59E~04
7 0 0 6.83E~04 339.9 6.41E-04 -2.35E-04
8 0 0 5.73E-04 339.7 5.37E-04 -~1.98E-04
9 0 0 4.26E-04 339.6 4.E-04 ~1.48E~04
10 0 0 2.44E-04 339.5 2.2BE~04 -8.55E-05

END 0 0 0 0 0 0

GND - 147.721 -26 5.%E-04 120.8 ~3.02E-04 5.07E~04
12 . 147.721 -26 8.63E-04 120.8 -4.42E-04 7.42E-04
13 147.721 -26 1.01E-03.120.7 =5.14E-04 8.65E-04
14 147.721 -26 1.08E-03 120.7 -5.51E~04 9.29E-04
15 147.721 -26 1.09E~03 120.6 - -5.55E~04 9.39E-04
16 147.721 -26 1.04E-03 120.5 -5.29E-04 8.99E-04
17 147.:721 ~26 9/4E-04° '120.4 -4.75E-04 8.11E~-04
18 147.721 -~26 7.85E-04 120.2 ~3.95E-04 6.79E-04
19 147.721 -26 5.82E-04 120.1 =~2.92E-04 5.04E-04
20 147.721 ~-26 3.31E-04 119.9 ~1.65E-04 2.87E-04

END 147.721 -26 0 0 0 0

GND 98.995 ~98 3.75E-04 112.4 -~1.43E-04 3.46E~-04
22 98,995 =98 6.258-04 112.4 -2.38E-04 5.77E-04
23 98.995 -98 7.6E~-04 112.3 ~2.89E-04 7.03E-04
24 98.995 ~98 8.37E~04 112.2 ~3:16E-04 7.74E-04
25 98.995 -98 8.59E-04 112.1 -3.24E-04 7.96E-04
26 98.985 -98 8.32E~04 112. -3.12E~04 7.72E-04
27 98.995 -98 7.58E-04 111.8 -2.82E-04 7.03E-04
28 98.995 -98 6.38E~-04 111.7 ~2.36E-04 5.93E~04
29 98.995 -98 ' 04 111.5 -1.75E-04 4.44E-04
30 98.995 -98 2. .3 -9.9E-05 2.54E-04

END 98.995 ~98 0 0 0

GND 246.715 -125.057- 0 8.48E~03+310.9 5.55E-03 ~6.42E-03
32 246.715 -125.057 _9.724 8.89£-03.308.1 5.48E-03 ~6.99E-03
33 246.715 -125.057 19.448 8.9E-03. .306.5 5.29E~03 ~7.15E-03
34 246.715 ~-125.057 29.172 8.62E-03 305.3 4.98E-03 ~7.03E-03
35 246.715 -125.057 38.896 8.07E-03 304.3 4.54E-03 -6.67E-03
36 246.715 ~125.057 48.62 7.27E-03 303.4 4.E-03 -6.07E-03
37 246.715 =1257057 58.344 6.25E~03 '302.6 3.378-03 ~5.26E-03
38 246.715 -125.057 68.068 5.02E-03 302. 2.66E-03 -4.26E-03
39 246.715 ~125.057 77.792 3.59E-03 301.4 1:87E-03 =~3.07E-03
40 246.715 -125.057 87.516 1.98E-03 300.8 1.02E-03 -1.71E-03
END 246.715 ~125.057 97.24 0 0 0 0

W CAVELL
>~ MERTZ
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Method of Mom f-Performance
WIFK Mormncsnie, Maryland

Derivation of Dav and Night Directional Antenna Sy stem ,Operhﬁng' ‘Parameters

The process just documented establishes the antenna array model which is then used as a basis
for calculating the day and night dxrectlonal antenna system operating parameters At this pomt “medium
wave array Synthesis” moment method calculations are made for each directional mode of operation using
the respective WIFK theoretical pattern antenna field ratio magnitudes and phases set forth in the

station’s license, along with the now established converged tower heights and radii for the driven towers.

This process yields the complex voltage values for sources located at the base insulator for each
tower from which current moment sums are produced for the mode of interest. These values, when

normalized, equate to the theoretical field parameters for the authorized directional antenna patterns.

Tower base currents and driving point impedances are then calculated for each directional pattern.
(Indicated voltages and currents not specified as “RMS” values are corresponding “peak” values in the
information that follows.) This information is then used to calculate the currents at the ATU J-plug
“reference points” (where the Toroidal Current Transformer derived antenna monitor samples are taken)
by using the WCAP circuit modeling software, and the same base circuit environment assumptions that

were derived from the single tower open-circuit measurements.

The following pages provide details of the MoM array synthesis modeling performed for the
directional antenna for each pattern, along with the resulting normalized antenna monitor parameters,
derived from the WCAP analysis process. The designations employed in the model output data for the

antenna “wire” and corresponding base node information are as follows:

1(S) 1 1
2 (W) 2 11
3(E) 3 21
4 (N) 4 3]

The resulting normalized antenna monitor parameters, derived from the WCAP analysis, are

provided after the day and night pattern synthesis model data shown in the following pages.

ME%{{?Z
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’ Statement E

MoM Model Detaﬂs —,,,/D”a‘m A ,fme Patt,exfn_

Daytime Directional Antenna Array Synthesis - (Sheet 1 of 6)

Frequency = 1.58 MHz

Field Ratio Phase
Tower  Magnitude  (deg)
pet i ;
2 2:618 30.
3 1.451 - 60:
4

3.798 90.

i NTS-rms
Current Current Phase
Phase
Node Magnitude (deg)  Magnitude  (deg)
1 600.891 334.4 6.75983 9.8
11 1,665.71 59.1 14.3669 42.8
21 891.821 36.9 9.65624 70.7
31 1,182.54 143.6 21.6303 94

Sum of square of source currents = 1,626.43
Total power = 50,000. watts

CAVELL
MERTZ

- &Asssointes, Tne, Page 28



Method of M
W ¥

TOWER ADMITTANCE MATRIX o IMPEDANCE MATRIX
Admittance  Real (mhos) Imaginary (mhos) " Impedance | s} Imaginary {ohms)
Y(1, 1) 0.008085 -0.0067 2(1,1) 59.9148 72.8298
(1, 2) 0.002857 0.000467 Z(1, 2) -5.98039 -29.6316
Y(1, 3) 0.003174 0.000845 Z(1, 3) -1.018 -31.3787
Y(1, 4) -0.00025 -0.00028 z(1,4) -14.4678 14.0874
(2, 1) 0.002857 0.000467 Z(2,1) -5.97994 -29.6317
Y(2,2) 0.006082 -0.00505 2(2,2) 60.0083 77.7793
Y(2, 3) 0.003601 0.00379 - Z(2,3) 30.7426 -26.5482
Y(2, 4) 0.003414 0.001197 2(2, 4) -0.61572 -29.9916
Y(3, 1) 0.003174 0.000845 2(3, 1) -1.01751 -31.3787
Y(3, 2) 0.003601 0.00379 23, 2) 30.7428 -26.5482
Y(3, 3) 0.006057 -0.00505 Z(3, 3) 60.2366 78.4251
Y(3, 4) 0.003066 0.000743 Z(3, 4) -5.3754 -28.4925
Y(4, 1) -0.00025 -0.00028 Z(4,1) -14.4676 14.0877
Y(4, 2) 0.003414 0.001197 Z(4, 2) -0.61727 -29.9914
Y(4, 3) 0.003066 0.000743 Z(4, 3) -5.37668 -28.4922
Y(4, 4) 0.009741 -0.0071 Z(4,4) . 54.4873 59.6185

W CAVELL

o~
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Statemen E

of-Performance

*Daytime Directional Antenna Array Synthesis - (Sheet3 of 6)

WJFK DA-Day - MoM

GEOMETRY

Wire coordinates in degrees; other dimensions in meters

Environment: perfect ground

wire caps Distance Angle Z radius segs
1 none 0 0 0 .2183 10
0 0 99.63
2 none 150. 10. 0 .2183 10
150. 10. 100.64
3 none 140. 45 .. 0 .2183 10
140. 45, 100.75
4 none 276.6 26.88 0 .2183 10
276.6 26.88 97.24
Nunber of wires = 4
current nodes = 40
minimum maximum
Individual wires wire value wire value
segment length 4 9.724 3 10.075
radius 1 .2183 1 .2183
ST —— i i

- S Assiiciates, g,
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Daytime Directional Antenna Array Synthesis - (Sheet 4 of 6)

WJFK DA-Day - MoM
ELECTRICAL DESCRIPTION

Frequencies (MHz) .

frequency no. of segment length (wavelengths)

no. lowest step steps minimum ; maximuml

1 1.58 0 1 0270111 .0279861

Sources

source node sector magnitude phase type

1 1 1 849.789 334.4 voltage

2 11 1 2,355.68 59.1 voltage

3 21 1 1,261.23 36.9 voltage

4 31 1 1,672.36 143.6 voltage
IMPEDANCE normalization = 50.
freq resist react imped phase VSWR s11 s12

(MHz) {ohms) (ohms) {ohms) (deqg) ds dB

source = 1; node 1, sector 1

1.58 72.4838 -51.501 88.9%921 324.¢6 2.4658 ~7.4747 ~.85587
source = 2; node 11, sector 1
1.58 111.22 3z2.517 115.88 16.3 2.4572  ~7.5042 - —-.84947
source = 3; node 21, sector 1
1.58 76.761 -51.432 92.398 326.2 2.4711 -7.4564 -.85987
source = 4; node 31, sector 1
1.58 35.4086 41.64¢9 54.664 49.6 2.7345 -6.6612 ~1.0552

& Associntes, Inc.



of-Performance
Maryland

Daytime Directional \ntenna Array Synthesis - (Sheet 5 of 6)

WJFK DA=Day - MoM

CURRENT rms

Frequency = 1.58 MHz

Input ‘power = 50,000. Watts

Efficiency ‘='100. %

coordinates ‘in ‘degrees

current ¢ mag rhase real imaginary
no. X Y % (amps) (deg) _ (amps) (amps)

GND 0 0 0 T1 6:75679 98 6.65834  1.14921
2 0 0 9.963 6.36731 5.7 6.33613  .629369
3 0 0 19.926 5.96644 2.8 5.95907  .296347
4 0 0 29.889 5.4813 .4 5.48114  .0420862
5 0 0 39.852 4.90828 358.3 4.90615 ~.144823
6 0 0 4974815 425304 356.4 4.24457 ~-.268346
7 0 0 3 354.6 3.51001 -.3308%6
8 0 0 kv 353. 2.71717  ~.334974
9 0 0 7:9% 7.04 1490056 .351.4 1.87933  -.283312
10 0 0 89.667 1.01758 349.9 1.00195 ~-.177655

END 0 0 99.63 0 0 0 0

GND 147.721  -26.0472 O T2 14,3728 42.8 - 10.545%2  9.76608
12 147.721  -26.0472 14.73 36.9 11.7686  8.84462
13 147.721  -26.0472 14. 33.4  12.1867  8.03119
14 147.721  -26.0472 1 30.6 12.0953  7.16241
15 147.721 -26.0472 ik ©2804 11.5414- 6.2325
16 147.721  -26.0472 11 26.4 10.5582  5.25134
17 147.721  -26.0472 60.384 ~ 10.1085 24.8 9.17876  4.23454
18 147.721  -26.0472 70.448 '8.09746 23.3  7.43871  3.19913
19 147.721  -26.0472 80.512 5.78832 - 21.9 5.37012 2.1602
20 147.721  -26.0472 90.576 3.18768 20.6  2.98293  1.12402

END 147.721  ~-26.0472° 7100.64 0 0 0 0

GND 98,995 98,9949 70" © ¥ T349.65075 70.7  3.18601  9.10968
22 98.995 -98.9949 10.075 9.09603 66.3 3.65398  8.32984
23 98.995 -98.9949 20.15 8.53071 .63.3...:3.83843. ..7.61836
24 98.995 -98.9949 30.225 7.84851 “60.6  3.8495177 6.83962
25 98.995 ~98.9949 40.3 7.04243 58.3  3.70363  5.9899
26 98.995 -98.9949 50.375 6.11838 56.1  3.4115 5.07899
27 98.995 -98.9949 60.45 5.0882 54.1  2.98357 4.12166
28 98.995 -98.9949 70.525 3.96626 52.2 2.43082  3.13407
29 98.995 2.76551 50.4  1.76325 2.1305
30 987995 1.48798 48.6  .983664  1.11646

END 98.995 0 0 0 0

& Assoiciates, ng. Page 32
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Method of Mo
 WIFK Morningside, Maryland

W

Daytime Directional Antenna Array Synthesis - (Sheet 6 of 6}

WJIEFK DA-Day - MoM

current mag phase real imaginary
no. X Y Z (amps) (deg) (amps) (amps)
GND 246.715 -125.057 O T4 21.630% .84, ~1:49675 21,5783
32 246.715 -125.057 9.724 22.2206 92.1 ~+832001 «122.205
33 246.715 . -125.057 19.448 21.8734 91. -.402232 219697
34 246.715 ~125.057 29.172 21.0797 90.2 ~:0687526 21.0796
35 246.715 -125.057 38.8%6 19.5848 89.5 .181912 19.584
36 246.715 -125:057  48.62 17.5324 88.8 .353113 17.5288
37 246.715 7 =125.057 58.344 14.9709 88.3 .445661 14.9642
38 246.715 -125.057 68.068 11.9519 87.8 .460021 11.8431
39 246.715 -125.057 77.7%2 8.52035 87.3 .396534 8.51112
40 246.715 -125.057 87:516 4.68433 86.9 .253687 4.67745

END 246.715 ~125.057 97.24 0 ; 0 0 0

Currenty‘M‘()flp_g_lt RuﬁgnduAnalvsis

CURRENT MOMENTS(amp-degrees) rms

50,000.
Frequency = 1.58 MHz Inputpower =  watls

vertical current moment

Phase
Wire  Magnitude- Phase{(deq) Magnitude (deq)
1 292.337 0 292337 0
2 766.012 30 766.012 30
3 424.057 60 424.057 60
4 1,110.81 90 1,110.81 - 90

Medium wave array vertical current moment (amps—deg'rees) ms
(Calculation assumes tower wires-are grouped together. The first wire of each group must contain the source.)

Tower Magnitude Phase (deq)

1 292.337 0
2 766.012 30
3 424.057 60
4 1,110.81 90
Above Normalized and:Converted License The‘cr’etical Field Data
Tower Ratio Phase Tower Ratio  Phase
1 1.000 0° 1 1.000  0.0°
2 2.620 30° 2 2.618 30.0°
3 1.451 60° 3 1.451 60.0°
4 3.800 80° 4 3.798 80.0°

& Amocizies, Tne.
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erformance
Maryland

MoM Model Details — Nighttime

" Frequency = 1.58'MHz
| Field Ratio Phase
. Jower  Magn (deg)
2 59.4
3 132
4

" 'VOLTAGES AND CURRENTS - rms

Source Vo!tage\ Current Current Phase
Phase

Node  Magnitude {deg)  Magnitude (deg)

1 136.153 39.2 1.03767 12.8

11 119.189 116.3  0.790261 69.7

21 64.6193 181.1 0.993037 1374

31 61.4424 256.2 1.10892 1945

Sum of square of source currents = 7.8342
" Total power = 270. watts




TOWERADMITTANCE MATRIX. . . ..
Admittance Realﬂ‘(}‘hﬁos} Imééih'anj (}hh&s) Y Imaginary {ohms)
Y(1, 1) 0.008085 ©-0.0067 599148 72.8298
Y(1, 2) 0.002857 0.000467 ©-5.98039 -29.6316
Y(1, 3) 0.003174 0.000845 -1.018 -31.3787
Y(1, 4) -0.00025 -0.00028 -14.4678 14.0874
Y(2, 1) 0.002857 0.000467 ;1) -5.97994 -29.6317
Y(2, 2) 0.006082 -0.00505. ,2) 60.0083 77.7793
Y(2, 3) 0.003601 0.00379 2,3) 30.7426 -26.5482
Y(2, 4) 0.003414 0.001197 z(2, 4) -0.61572 -29.9916
Y(3,1) 0.003174 0.000845 Z(3,1) -1.01751 -31.3787
Y(3,2) 0.003601 0.00379 Z(3,2) 30.7428 -26.5482
Y(3, 3) 0.006057 -0.00505 2(3, 3) 60.2366 78.4251
Y(3, 4) 0.003066 0.000743 (3, 4) -5.3754 -28.4925
Y(4, 1) -0.00025 -0.00028 2(4, 1) -14.4676 14.0877
Y(4, 2) 0.003414 0.001197 Z(4,2) -0.61727 -29.9914
Y(4, 3) 0.003066 0.000743 2(4, 3) -5.37668 -28.4922
Y(4, 4) 0.009741 -0.0071 z(4, 4) 54.4873 59.6185




Nighttime D

WJFK DA-Night - MoM

GEOMETRY

Wire cqq;qigates in degreés; other dimensions in meters
Environment: perfect ground

wire caps Distance Angle
1 none 0 0 .
0 0 :
2 none. 150. 10.
150. 10.¢
3 none. 140. 45..
140. 45.
4 none 276.6 26.88
276.6 26.88
Nunber ‘of wires® = 4
current nodes = 40
minimum
Individual wires wire value
segment length 4 9.724
radius 1 .2183

Z

99.63
100. 64
100.75

97.24

radius segs
.2183 10
.2183 10
.2183 10
.2183 10
maximum

wire wvalue

3 10.075
1 .2183




Nighttime Dlrectzonal AntennaArra Synthesis - (Sheet 4 of 6)

WJIFK DA-Night - MoM

ELECTRICAL DESCRIPTION

Frequencies (MHz)

frequency no. of segment length (wavelengths)

no. lowest step steps minimum i maximum

1 1.58 0 ] .0270111 TU0279861

Sources .

source node sector magnitude phase type

1 1 1 192.55 39.2 voltage

2 11 1 168.559 116.3 voltage

3 21 1 91.3855 181.1 voltage

4 31 1 86.8926 256.2 voltage
IMPEDANCE normalization = 50.
freq resist react imped prhase VSWR si1 512

{(MH=z) {(ohns) (ohms) (ohms) (deqg) dB dB
source = 1; node 1, sector 1
1.58 117.53 58.391 131.23 26.4 3.0257 -5.%9654 ~1.2679
source = 2; node 11, sector 1
1.58 103.71 109.51 150.82 46:6 4.6542  -3.7915 . -2.3484
source = 3; node 21, sector 1
1.58 47.069 44,948 65.083 43.7 2.4547 -7.5127 -.84764
source = 4; node 31, sector 1
1.58 26.282 43.771 55.401 61.7 3.9873 -4.4517 -1.93




WJFK DA-Night - MoM

CURRENT rms -« -
1.58 MHz

Frequency = 1.
Input power = 50,000. Watts
Efficiency = 100. %

coordinates in degrees

current mag phase real imaginary
no. X Y {anps).  (deg) {(amps) (amps)
GND 0 0 0 Tl 1.0375 12.8 1.0118 .229511
2 0 0 9.963 1.08797 6.8 1.08043 .127892
3 0 0 19.926 1.09361 3.2 1.09186  .0619195
4 0 0 29.889 1.06428 .6 1.06423 .0106818
5 0 0 394852 1200231 358:4 - 1.00092 -.0278302
6 0 0 .6 .904685 -.0541054
7 0 0 .778388  -.0682694
8 0 0 6 .625107 ~-.0704149
9 0 0 3 .447616  -.0606295
10 0 0 24 .1 .246812  -.0387265
END 0 0 0. 0 0o 0
GND 147.721  -26 .790262 8517 .273649 .74137
12 147.721 ~26 .866034 646 .371189 .782453
13 147.721  ~26 .891098 61.8 .420501 .785642
14 147.721 =26 81685 59,8 .::.443263:...762159
15 147.721  -26 065...58.2 .442291 .714217
16 147.721  -26 .16806 - 56.9 .419039 .643679
17 147.721  -26 ..66772 55.8  .37492 .552526
18 147.721 -26 .541352  54.9  .311335 .442868
19 147.721 ~26 71391083 54.1 .229583 .316603
20 147.721 -26 .217442 53.3  .129996  .174305
END 147.721 -26 64 o -0 0 0
GND" 7987995 98 CUmETiogzeg 437 -0731096 1671796
22 98.995 -98 1.02425 134.9 -.723586 .724916
23 98.995 -98 1.01553 . 133.5 -.698451 ~.737198
24 98.995 ~98 .976022 7*132.3 ~-.656588 .722158
25 98.985 -98 .907876 - 131.3 ~.59908 .68216
26 98.995 -98 .813183 .130.4 -.527358 .619
27 98.995 ~-98 .694337 129.7 ~.443127 .53455
28 98.995 .553937 129.  ~.348228 .430794
29 98..995/ .394335 12833 =:244334.309517
30 98.995 . . - .216251 127.7 -.1321 .171213
END  98.995 - 0 o0 0

N CAVELL
- MERTZ

T Aesiining, I, Page 38



Nighttime Dirébiiahal"‘Aﬁfe‘nna:&ﬁéy* Synthesis - (Sheet 6 of 6)

WJIFK DA-Night - MoM

current mag phase real imaginary
no. X Y 4 (amps) (deqg) (amps) .. (amps).. .

GND 246.715  -125.057 O T4 1.10905 194.5 -1.07363 -.278052
32 246.715 -125.057 9.724 1.14631 193.2 -1.11614 -.261261
33 246.715  -125.057 19.448 1.13737 192.4  ~-1.11097 -.24364
34 246.715  -125.057 29.172 1.08378 191.7 ~1.07091 =-.222505
35 246.715  -125.057 38.896 1.01812 191.2 -.998695 -.197922
36 246.715 - -125.057 48.62 .912767 190.8 ~-.896744 -.170279
37 246.715 ~125.057 58.344 .780327 190:3 =.767647 -.140106
38 246.715  -125.057 68.068 .623565 190. ~.614146 ~.107974
39 246.715  -125.057 77.792 .444873 189.6 ~.43861 ~.0743866
40 246.715  ~125.057 87.516 .244736 189.3 ~.241522 -.0395344

END 246.715  ~125.057 0 0

Current Moment Run

CURRENT MOMENTS(amp-degrees) rms

Frequency = 1.58 MHz Inputpower= 270, waits

vertical current moment:

Wire Magnitude

1 57.5243
2 48.326
3 53.2078

4 57.6531

Phase (deqg)
360

59.4

132

191.6

Magnitude

57.5243
48.326
53,2078
57.6531

59.4
132
191.6

Medium wave array vertical current moment (amps—degyremes)‘ ms
(Calculation assumes tower wires are grouped together. The first wire of each 'group must contain the source.)

Tower Magnitude. Phase (deq)
1 57.5243 360
2 48.326 584
3 53.2078 132
4 57.6531 191.6
Above Normalized:and.-Converted
Tower Ratio Phase
1 1.000 0.0°
2 0.840 58.4°
3 0.925 132°
4 1.002 191.6°

License Theoretical Field Data

Tower

1
2
3
4

R
1.000
0.840
0.925
1.002

Phase
0.0°
59.4°
132.0°
191.6°

-~ & Associures, Inc.
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Performance

for both patterns at the completion of the synthesis. As
quate to the licensed theoretical field

Directional Antenn stem €?Antenna Monitor” Parameters

With the modeled directional antenna complex Vbltage and current values for sources located at

ground level for each tower n ived for the da)?ﬁme difectional pattern, WCAP circuit analysis

caleulations® were run to develop the current magmtude and phase information that will be present at the
ATU reference point where the toroidal current transformer (TCT) sampling devices are located. Since

the current transformers and sampling lines are’ essentially identical, the antenna monitor ratios and

phases‘ oorfeépondihg to the theoretical parameters can be calculated and normalized directly from the

modeled ATU currents, as shown below:

13.81098A

3(E) 21 1039349 A 76.386° 0.753 20.3°
9.00013 A 98.382° 1.441 42.3°

4Nzl et 31w

6.0°
3(E) 21 0. 93186 A 141.391° 0.980 113.8°
4 (N) 31 1.00233 A 197.807° 1.054 170.2°

The phasing and coupling systems for the authorized patterns were adjusted such that the antenna

monitor phase and ra‘ao md1cat1ons were w1th1n 5% of ther oyaluejs and 3° of the phase values-shown

were described prevmusly for the “OC-self” analysis work. Aswas done previously, node 2 represents the ATU
TCT reference point while node 3 represents the tower feedpoint. Node 0 represents ground potential. The tower
operating impedances were represented by complex loads from node 3 to ground (Rs.q).

& Assiscinies, ine.




WCAP Directional Antenna Base Cire

WCAP OUTPUT AT FREQUENCY: 1.580 MHz

NODE VOLTAGES v .

Node: 1  449.9047 4  12.6247° .V

Node: 2 4424131 2  12.5464° V ;

Node: 3 6012548 £  -255930° <V " aase STRAY
: REACTANCE

souRc

L 23 499300000 372 239°

R 12 1.60000000: 752 & & 17239° A s
~ * Modeled Current at Tower (rounded)
** Modeled Current at TCT (rounded)

R 3

Ci.3 0.00020000  0.00°

L 253 4.99300000 58.66 - :

R 1-2 1.00000000  59.66 - ] 4815 5866 - j 4815

WCAP INPUT DATA:

1.5800  0.00010000

1
R 72:48800000 3
0.00020000 3  (Stray Shunt Capacitance, uF)
499300000 2 0.00000000  (Stray Serics Inductance, uH)

1.00000000
7:31639000

e A O
D W O

CAVELL

X MERTZ

.,

& Asswocintes, Inc.
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WCAP Directional‘Antenna Base Circuit Analysis — WIFK Tower 2 (W) - Day

| WCAP OUTPUT AT FREQUENCY: 1.

| NODE VOLTAGES

Node: 1 1741.5862 4%
Node: 2 17282950 =%
Node: 3 1665.0491. . %

71.7887°

WCAP PART
3—0 111.22000000 1665.0
3—0  0.00020000  1665.05 %
2—3  2.80000000 383.90 %
1—2  1.00000000 13.81 %

T aoR

©111.22000000
0.00020000
2.30000000 -
1.00000000

0.00
12039 + j
12139+

AT O

WCAP INPUT DATA:

1.5800  0.00010000 1
R 111.22000000
C  0.00020000
2.80000000
1.00000000
13.81098000

32.51700000

0.00000000
0.00000000.
8608200000

G BN W W
N W o e

L
R
i

i

DLTAGE
59.097° ¥
59.097°
146.082°
56,0820

TSERIES

“PHANTOM ;
REACTANCE

RESISTOR

. 42.800°

149.097°
56.082°
56.082°

> > > »

p.
%
% Yk

* Modeled Current at Tower (rounded)
** Modeled Current at TCT (rounded)

270,00 saegaat 0:000
0.00 = 0.000
120.39 6.340
120.39 - 34.137

503.655
, 34.137

+
.
34.137 o+

i
j
j

(Modeled MiniNEC‘Base Impedance , R& X' Q)°
#:(Stray:Shunt Capacitance, uF)

(Stray Series Inductance; )
(Phantom Resistor, Q)
{Madeled Cureent' Magnitude and Phass 2t TCT)




M Performance
WJIFK Morningside, Maryland

WCAP Directional’‘Antenna Base Ciréuit Analysis = WJIFK Tower 3 (E) ~Day

WCAP OUTPUT AT FREQUENCY: 1.580 MHz

NODE VOLTAGES
Node: 1 8954154 & 115.1189° V
Node: 2 887.3315 4 115.5389° V
Node: 3 891.8661 %  36.8767° V

COMPLEX
LOAD
(TOWER)

WCAPPART = = ° BRANCHVOLTAGE = BRANCH CURRENT :
R 3—0 76.76100000° 891.87 4 36.877° -V  9.65 707000 A *
C 3—0  0.00014000 +891.87 % 36.877°° V. 124 £ 126.877° A
L 2—3 1092900000 1127.66 %  166.386° V' 1039 % ~ 76.386° A
R 1-2  1.00000000 1039 % 76.386° V. 10.39 % 76.386° A
* Modeled Current at Tower (rounded)
** Modeled Current at TCT (rounded)
WCAPPART -+ o ¢ [V  TOIMPEDANCE -
R 3—0 76.76100000 76.76 - 51.432 0.00 "+ j " 0.000
C 3—0 0.00014000 0.00 - j 719:507 0.00 + j - 0.000
L 2-3 10.92900000 66.20 + 'j 53.904 66.20 = j 54.593
R 1-2 1.00000000 6720 + j 53.904 6620 + j  53.904
WCAP INPUT DATA:

1.5800  0.00010000 1

R 7676100000 3 0  -51.43200000 (vodeled MiniNEC Base Impedance , R & X Q)

C 0.00014000 3 0 : : (Stray;Shunt Inductance, pH)

L 1092900000 2 3 0.00000000 ' (sray Series Inductance, i)

R 1.00000000 1 2 0.00000000 (phantom Resistor. )

I 10.39349006 6 1 76.38600000 | (Modeled Current Magnitude and Phase at TCT)

& Associates, g,
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s — WJFKTower4(N)- Day

NODE VOLTAGES
Node: 1 1879.7615 4%
Node: 2 1870.8221 %
Node: 3 11824328 4

=
REACTANCE

Al URRENT
118 143.632° V. A 94.000°
, 118243 . % 143.632° V235 4 -126.368°.
2—3 423000000 - 835.67 4 -171.618%. V 19.90 4  98.382°
1—-2  1.00000000. - 19.90 %  98.382° V 19.90 £  98.382°

WCAP PART

AT aoR
W
|
[)
>

*k

* Modeled Current at Tower (rounded)
** Modeled Current at TCT (rounded)

WCAPPART . ROM IMPEDANCE . TO IMPEDANCE
e © 000 + j 0000
j 0.00 + j  0.000
i 84191 . 4183 + j  42.198
j o 84.191

. 0.00020000
23 . 423000000 - ;
1—2 . 1.00000000 -~ . 42.83 + .j 84.191 41.83 +

Ao w
W
|
<

WCAP INPUT DATA:

1.5800  0.00010000 1
R  35.40600000
C  0.00020000
L 4.23000000
R
I

[iniNEC Base Impedance ; R & X. Q)
hunt Capacitance, uF)
ies Inductance; nH)
YUUUUUY - (] ;féntomliésisto‘i; Q)
98.38200000  (Modeled Current Magnitude and Phaseat TCT)

1.00000000
19.90013006

e e D)W W




formance

WCAP OUTPUT AT FREQUENCY: 1580 MHz e

NODE VOLTAGES

Node: 1  153.8831 % AT CRESSTOR / REACTANCE -

Node: 2 153.0525 £ 567674 V . | = N A
Node: 3 1364294 # 392187° V. || P BASE STRAY LOAD.

REACTANCE (TOWER)

WCAPPART BRANCH VOLTAGE , ‘ o

R 30 11753000000 & 13643 £  39219° V 104 % 12.800° A = /

C 3—0 000020000 | 13643 % 39219° V027 4 129219° A

L 253 4993000001 4712 % 11758° V 095 £ 27.586° A

R 1-2 100000000 [ 095 £  27.58° V 095 £ 27.586° A =
* Modeled Current at Tower (rounded)
** Modeled Current at TCT (rounded)

R 3—0 11753000000 117.53 + j 583911 000 + j 0.

C 3-0 0.00020000 000 - j  503.655 0.00 + j  0.000

L 2-3 4.99300000  140.58 + j 78.509  140.58 + j 28941

R 1-2 1.00000000  141.58 + j 78509 14058 + j  78.509

WCAP INPUT DATA:

1.5800  0.00010000
R 117.53000000'J

1

3 58.39100000 (Modeled Miﬂ:ﬂk\fEC:‘Bége;Impedance JR&EX Q)
0.00020000 /3 :

2

1

F2 3

(Stray Shunt Capacitance, pF)
0.00000000 * (Stray Series Inductance, uH)

0.00000000 * (Phantom Resistor, )
27:58600000 '(Modeled Current Magtitude and Phass 4£TCT)

4.99300000+ |
1.00000000 /

4.95055600 )

- ®C O
D L) O S
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| WCAP OUTPUT AT FREQUEN

NODE VOLTAGES
Node: 1 1293920 &% 122
| Node: 2 1288932 & -
| Node: '3 1186815 %

TSERIES
REACTANCE

-
SOURCE

WCAP PART " TAGE ~  BRANCH CURRENT .
3—0 103.71000000  118. 116258 V079 A 69.700°

0.00020000 118.68 & = 116258° V 024 4 -153.742°
2—3  2.80000000 - 17.70 & 174.442°° 0.64 % 84.442°
1-2  1.00000000 0.64 % 84.442° 0.64 ‘&  84.442°

*

oW
w
|
<
o

> >

K%

<

*

Modeled Current at Tower (rounded)
* Modeled Current at TCT (rounded)

Ed

P

.~ TOIMPEDANCE =
©103.71000000 103 0.00 # o 0.000
©+1:0.00020000 ©©  0.00 - j 503655 0.00 + j  0.000
23 £ 2.80000000 15838 + j  126:059 ~ 15838 + j 98262
12 1.00000000 15938 +j 126059 - 15838 + j  126.059

B0 R
W
l
[e)

WCAP INPUT DATA:

1.5800  0.00010000

103.71000000
0.00020000
2.80000000
1.00000000
6.63675080

-109.51000000. - (Modeled MiniNEC Base Impedance , R & X+Q)
s490 40 1 (Stray Shunt Capacitance, pF)
(Stray Series Inductance, iH)
)000000 * (Phantom Resistor, )
%&%éﬁ%i?%%%ﬁ C{Wiadsled Curvent Miagnitode and Phase §1 70D

) R
o DN W W e

0
0
3
2
,‘;1




WCAP Directional Antenna Base Circuit Analysis = WIEK Tower:3 (E) - Night

WCAP OUTPUT AT FREQUENCY: 1.58051‘\:’711%12 :

NODE VOLTAGES
Node: 1 151.0400 & . -148.1789° V
Node: 2 150.7304 % :
Node: 3 645326 %

WCAP PART - BRANCH VOLTAGE

R 3—0 47.06900000 ~ 6453 ‘& -178.921° V& 0.99 137.400° A *
C 3-0 0.00014000 64.53 ~& -178.921°' V. 0.09 -88.9212 A
L 2—-3 10.92900000 101.10 -4 -128.609° V= 0.93 & 141.3912 A
R 12 1.00000000 0.930 & 141.391°° V. 093 % 141.3912 A »
* Modeled Current at Tower (rounded)
** Modeled Current at TCT (rounded)
WCAP PART - TOIMPEDANCE
R 3—0 47.06900000 200.00 ke 10000
C 3-0 0.00014000 : 0.00 “#k:jis :0.000
L 23 10.92900000 5329 + 152921 #5329 44,225
R 12 1.00000000 5429 +'7j 152721 53.29 4y 152,721
WCAP INPUT DATA:

1.5800  0.00010000 1
R 47.06900000
C 0.00014000
L 10.92500000

R 1.00000000
i 293186060

4494800000 (Modeled MiniNEC Base Impedance , R & X' Q)
5 o (Stray Shunt Inductance, pH)
0.00060000 (Stray Series Inductance, uH)
0.00000000 ‘(Phantom ‘Reisxgs,t{)r;ﬂ)i: :
141.39100000 | (Modeled Carrent Magnitude and Phase st TCT)

on o= N W W
e DN WO O

& Associaes, Inc,



WCAP OUTPUT AT FREQUENCY:

NODE VOLTAGES L
‘Node: 1 1000241 £ 915722° V
Node: 2 99.696 %  -91.0287° V

Node: 3 613823 £ -103.8193° V

SOURCE

WCAP PART BRA
350  26.28200000
3-0 000020000
23 423000000
1552 1.00000000"

4 -165.500°
V012 & -13.819°
V100 & -162.193°
V10004 2162:193°

B0
> > >

b ek

* Modeled Current.at Tower (rounded)
*% Modeled Current at TCT (rounded)

TO IMPEDANCE
S0000 + T 0:000
0:00 + 0.000
3211 + 52.145
3211 + 94.138

26.28200000
£0:00020000°

4.23000000.. .. -32:11
100000000

A e ]

WCAP INPUT DATA:

4se impe
Capacitance, pF)

‘Inductaﬁnce, pH)
: 'Sistor, Q)
(Modeled Curvent Magnitude and Phaseat TCT)

w2y T O
[EE M YO T U )

<

(o)

D

(o5

D

100233000 | - 197.80700000




Antenna Monitor and Sample System
An

The Station’s. Potomac Instrumenz‘s In

returned to the manufacturer for recalibration

tenna Monitor )
Model ;1901’-4 Antennanomtor Senal Number 678;was

prior to the-adjustment of the array. The cahbra‘non date for

this monitor was June 20, 2014. The next recommended calibration date is June 20 7, accordmg to the

manufacturer.

The manufacturer’s specified accurac
phase accuracy is +/- 1.0° for relative phase. T
proof.of performance using the manufacturer

the criteria provided in the instruction manual.

y for this monitor is +/- 0.01 for ratio indications and the
he monitor’s calibration was field verified at the time of the

s.internal «calibration check procedures and found to meet

Additionally, the calibration was independently verified by

feeding two equal length cables (supplied with RF energy from a single common “T-connected” toroidal

current transformer) into.

sk monitor port an

purchased (as part of the.new RF phasing-and
monitor. The operating characteristics of thes

Rules prior to antenna array adjustment.

Specifically, the calibration of the T ‘

mode) with a common reference signal using :
with a common-conductor :passing the samie:

inputs of the “analyzer, and the relative ra‘a

following table provides the results which we

using TCT 2 as the daytime mode reference and TCT 1 as the nighttime mode reference:

1 (S) NightRer ,

2 (W) Day Ref 82 . ‘

3(E) 3

4N sa |

1 the

Sam ]e’S ,ste; 1 C
New Phasetek Inc. Model P600-205

couphnv system) to prowde sample currents to the antenna

e TCTs were verified per the requirements of the FCC’s

'S 'was verified by measuring theiroutputs.(in each output

them side-by-side

signal through each TCT. The TCT outputs were fed into

0s ‘and phases oftheir output voltages were noted. The

re found for the WIFK carr/ler:ﬁequency, 1580 kilohertz,




=+ nd a‘b‘sko‘hité ;Shasé 'aééufacy 6fk:‘t2 0 degrees. As

txons between the transfonners were fractlonal

amounts they clear ;’ p

rated accuracms.

, (F CC reqmred) The results of these tests are supplied below:

4958 +197Q | 51.06-1.79Q | 50 4553115Q
50.12 +JO 390 49.64 +j1.87.Q+ | +51.07 -j1.80.Q+:|  50.50 j3:16 Q
50 . 51.131.77Q | 50.62 -j3.06 Q

‘ew Corporation

Model 42394~:1'4VA coax ple cables were - site-in- a manner to ensure equal
environmental conditions; ing buried except where equally to teﬁninating locations. The

erified priorito array adjustment per the

electrical length and cha

As installed and described, this sampling system conforms to the provisions of Section 73.68(a)

of the Comm'ss'on? Ruj in eff ior to J uary 1 1986 Accordmgly, ‘approval of this

w111 be demonstrated herem the mstalle antenna momtor - samplmg systern also comphes thh the

requirements of the newly adopted MoM Proof Rules under FCC Rule Section 73.151(c).

Page 50



Impedance and Iength measurernentsf ere made of th antenna momtor samphncr system using
the precxslon calibrated vector network analyzer surement 3% tem de i ed earher. The
measurements were accomphshed by connectmg the measurement system to the antenna monitor ends of
the sampling hnes with and without the s phng ines connected to the samplmg devices at the tower
bases. (The results of the impedance measurements of each of the sample lines, with the TCT sampling

devices connected, has been reported on the previous page of this document.)

The sample lines were swept for ien‘gﬂi and characteristic impedance with their ends under “open-

circuit” (unterminated) conditions. The following table shows the equency nearest the carrier frequency
' ) was found. As the length of a
the difference frequency between. adjacent

where resonance (zero reactance corresponding w

frequencies in the customary fashion.

Line Length Tabulation

S R T
4(N) ,, ~1489.60:~kH;z

As shown, the maximum length difference between the samphng hne IenOths is 0. 1° Thus this system

meet the Commission’s requirement (of §73. ]51(0)(7)(u)) that all sample lines be equal 1 in length within
+/-1 electrical degree.

The characteristic impedance of eaché sample lines were calculated using the following formula,
where R; +X, and R, +j X, are the measuted iznpedanceé at the +45 and -45 degree otfset~ﬁequencies,

respectively:

Zo= JJR,Z “X e R X,

AN Caxzem
" MERTZ

& Assoviaies, Inc.



504 Q
50.6Q 50.76 Q

all 4 lines is 0.15 ohms. The Commission’s require §73.151(c)(2)(i); states that the characteristic
impedances be equal within +/-2 ohms. As : i

Cormumi;

ReferenceFie‘ld:,S/tren’k: Mea: men! i
FCC.Rule Section. 73.1 th foM proofs..of performance, “Reference field

ections of pattern minima and maxima” as

staff. The radial directions, measured field

s, and GPS coordinates {with.datum reference)

for these measurements.

the calibration - was-fieldsverifie

Mr. Roger DuFault, WIFK. Station Engi
pattern, as tabulated in the following pag

ERTZ

T &Asdae, e,




76.859498° W

38. 882721 N

38.872860° N

38.873029°

76.933584° W

76.929255°W

4851 Marlboro Pike

4207C Pear Strest

& :ji*ési‘&i::iv% He el




3

74715 N

6401 Elmhurst Street,
at side of house

7140° W

506 Laconia
ho

in front of building -

W
intersection

Rt.4 Quarter Avenue,

near intersection

4 Lakewood Street,

| by 25 mphsign.




cabinet input jack adjacent to

The results are as follows:

esistance)”*1s 32.45 Amperes. :

f the nominal 270 W (0.27 kW) nighttime
“obtained by ‘applying the -provisions of

=291.6 Watts. Accordingly, the nighttime




common pomt current, found by the followmg calculatxon (291:6 Watts /- 50Q-Resistance)'?

Amperes These current values are mamV ned,as req

of-Performance
Mlaryland

is:2.41

ed by §73 1560(a)(1), through the use of the

station’s common point ammeter, (a Delta TCA-1 0/40—E)R HV, factory calibrated on August 12, 2014).

As—Constructed Certified A
Per the FCC's Public Notice Of October 29, 200

WIJFK, that were originally licensed using t;he “conventio
the: FCC’s Rules, and are not proposing a c
the provisions of Section 73.151(c)(1)(ix) o

hange in the

be conducted. Nevertheless, inasmuch as a

use the existing WIFK site and tower array, a ycké,p/y

cerﬁﬁcation and survey plat is provided herewith:(in thef

The survey plat provides the relative distances in.
to frue north. This information was compar?d to the relat

of the array elements using the WJFK ]

ed array geo

analysis method. The following tabulati ows. those d

5 (DA 09-2340), older hcensed stations such as
ec on 73.151(2)(1) of

authorized theoretical patterns,

nal proof” provisions

re yexempt from

t'the Commission's Rules and do not require a land survey to

survey was conducted by the “new” staitibns that propesed to

onal land,iis'!iirveyor’s combined

ollowing page) to complete the station’s record.

feet and relative azimuths in degrees, referenced
ive distances and azimuths relative to true north
metry as the baseline, and the “Law of Cosines”

istances and other information along with error

Ev:

determination.
“As-Built” Array Geometry Summary — All 4 Towers
; doo - “As-Built”
¢ T G 39 : )
Array Geometry per WJFK Lxécense : q;lt Survey Data Error/Deviation
’[ovsﬁer Surveyed | Surveved
Pair Spacing Orientation E Error In
luated Converted | (Azimuth p 0T | Electrical
: b n Feet

to Electrical/Converted.to Degrees

0 . 1.0.00 ‘ 0.00

149.84 10.2110°T | 1.00 0.58

: 45.0246° T 0.60
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RF Exposure Evaluation .

“Ih operatxon of the facility described herein w

-general public to levels of radio frequenc;
1.1310.

An-evaluation of the sit

ying applications for Construction Permits®

111 not-result«in.the exposure.of workers or the

diation in excess of the limits specified in FCC Rule Section

HFE) when they initially .proposed to
. Upon

ces that exceed those necessary to prevent electric

Commission’s RF exposure prevention requirements are ;

fence enclosure areas and the perimeter fence have been

subcontractors Access to high exposure or shock/b

‘the Commission’s Rules, even when assuming
om any one tower individually. Further, a tall

es the entire site. Two locked gates are placed

posted with RF exposure warning signs on all

is permitted that will endanger employees or

urn areas are controlled and supervised by

essary for workers to be inside the tower base

knowledgeable station engineering personnel. If it is nec

e, the ‘stations may: temporarily terminate operation entirely




the FCC within their respective “Applications for License to Cover” before receiving Program Test

Authority and Licenses’. Since WIFK is the E“hos’c!sta.‘ﬁdﬁ%thisi fprOGﬁ'ef~’p‘erf0rmanCe willddemonstrate
from WIFK’s standpoint that the as-constructed, shared facilities, has not adversely impacted the WIFK
operation. As discussed in the preceding text, common point resistance measurements have ‘been

completed for WJIFK with all stations operati?g and the results are documented herein. FCC Form 302-

Filters, traps and other equipment alled and adjusted to prevent any undesired

interaction, intermodulation and/or. generati adlatlon products whlch may. be caused by
ST, WZHF, and \ _JFK In partlcular ﬁlters

'S RE. system and. at locatlons w1th1n each

common usage of the same antenna system

and traps were installed at each tuning unit of each sta

station’s. phasors. These systems were adJus d ,onosrce actory representatlves of the RF equlpment

supplier, Phasetek, and assisted ~and witne ssed by the ‘undersigned and stanon personnel NRSC

measurements and tests for out of band emxssxons (h']

nics and * mtermod’) were then conducted

following these adjustments with favorable results.

A copy of the harmonic and intermod test resul s (for all statlons) is attached to thls Statement as
Appendix I and is also provided with the Apphca’nons for License for the other collocated stations. A
copy of the NRSC measurements for each station is “supplied within the respective ‘Statement E

documents.

A firm agreement has been entered into by the in Eoiﬁlved stations: clearly fixing the responsibility
of each with regard to the installation-and maintenance of éuch equipment, ‘a-copy-of which is«ncluded
with the WZHF and WUST Applications fOr :
WUST and WIJFK is included with those stati

7 WUST has already filed their Apphcamon for Lic ~ ipletion ¢ tion:

facilities) —see BMML-20141218AFW: An am th licati ‘ prepared to update the spurious
emissions report and other necessary data now tha e site construction has en completed. The WZHF
application for license to cover has also b leted: Both sets: ials wi

%% CAVELL

- & Associntes, Tre.




show comphance with Section 73.44 and that AM station

following requirements:

Emissions 10.2 kHz to 20 kHz removed from the

the unmodulated carrier level,

Emissions 20 kHz to 30:kHz removed frorn the

the unmodulated carrier level,

Ermssmns 30 kHz to 60 kHz removed from the C

below the unmodulated carrier level‘

Emissions betwk 11 6

below the unm

of ~performance is being
tnplexed operation, equlpment performance
anit to Section 73.1590(a)(6) of the FCC’s Rules.

- onie emission measurements should be made to

emissions are attenuated in accordance with the

carrier must be attenuated atleast 25 dB below
carrier must be:attenuated at least 35 dB below

arrier must be attenuated at least 5 + [/ dB/kHz

rrier frequency must be attenuated at least 65 dB

watts) or 80 dB
Accordingly, for WIFK(AM)

power of 270 Watts, station emissi

L Wi

must be attenuated at least:80:dB

t e attenuated at 1eas‘c 43 + 10 Log Pw (Power in

er level wh1chever 1s the lesser attenuatlon

' at more ‘chan +/ 75 kHz of the carrier frequency

B (Night) below the unmodulated carrier in

: and Equxpment

on measurements are bemg made for operatmg

at observa‘aons be made w1th a suitable swept-

ing made; where:samples are
ntenna ‘of -substantially zero




e d loop antenna, as:shown

below. This antenna was elevated anproxxmaiely 6 feet above the around

M Lodp
Antenna

5

Spéctrim Analyzer

AM Noteh Fiiter

Screen captures were made of the spe

& Assoviaies, e,

after the mandatory ten minute peak hold

tarting about’11:00'AM:local time,

eriod, .and while the station was operating with normal




‘Statemen : E




‘Method of M rformance

NRSC Measurement Summary

The above discussed field observations demonstrate fthatzthe~;feinissicjns~iforé2

{ is radio station:at:this
time and location meet the required oompliancie specifications of FCC RuleSection 73.44. Completion of
this e | 0




Appendix I

Field Stren h Surve / yfor Undesxred Emissions

Wi FK Mornmosxde, Maryland
Facility ID 28638
1580'kHz 50 kW-D 0. 27 kW-N DA-2
CBS Radio WPGC(AM), Inc.

Field observations have been made for the as-constructed WIFK-WUST-WZHF combined operation to

determine the existence of any out of band emissions or intermodulation products, whether any occur at levels in

excess of those allowed under the FCC Rule onable problems resulting therefrom do not exist or

be side (*west

be side (“west

and ' WUST in its

obe side (“east

Measurements”
e”), with signal
with sachieved

. ich are provided
“bel

0 , ; e Required Suppression
50 kW WUST DA- Day -80.0 dB

WIEK DA-Day
9 kW -80.0 dB
3 kW -77.8 dB
1 kW -73.0.dB

0.27 kW , WJFK DA-vaht -67.3 dB




Station:1 (¥F1
Station 2 (VP2
Station 3 (F31):

Measurement Mode:

Device Used:
Measurement Date:
Signal Parameter

TR
3F3-2F1
Fi+F2
3F2-F3
Fi+F3

ECusie
3F1 +F2

-

~ a0
5=
-

-

-
- - 2
7 =

Famt Programming
‘Noise
Sports + Spanish
Noise
Quict Carnicr
Power Linc Hum

WZHF -+ Sports?
e
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Remaing with F1.F2.F3 Off
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