Bmi] 206 5k

SECTION li - APPLICANT INFORMATION

1. NAME OF APPLICANT
TOWNSQUARE MEDIA LICENSEE OF UTICA/ROME, INC,

MAILING ADDRESS
240 Greenwich Avenue
CITY STATE ZIP CODE
Greenwich cT Oﬁstg)

2. This application is for:
[] Noncommercial

Commercial

AM Directional D AM-Non-Directional

Call letters Community of License Construction Permit File No. | Modification of Construction
Permit File No(s).
WiBX Utica, NY N/A N/A

Expiration Date of Last
Construction Permit
N/A

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 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)?

1f 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 (i) the disposition of the previously reported matter.
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D Yes D No

Exhibit No.
N/A

D Yes D No

Exhibit No.
N/A

EJ Yes D No

Exhibit No.
N/A

[:l Yes I:] No

[‘Z] Does not apply

Exhibit No.

I::] Yes No

Exhibit No.




8, Does the apphcant or any party o the applicahon have a pehtlon on fileto migrata to
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 holdmg penod allowed)
with the AM facility proposed to be modified herein?

If Yes, provide particulars as-an Exhibit.

: gu
requests,and atthorization in.a
amended)

The APPLICANT acknowledges that-all-the: statements made in-this apphcahon and-attached: exhlbtts are consldered
material representation: tall the exhibits: are amaterial part-hereof and are incorporated here

1. By checkin
or sheisn

‘burden,.-Gari bs’ Col :
Washington D..C. 20554, Do. NOT. éend completed forms to this address

THE FOREGOING NOTICE IS REQU]RED BY THE:PRIVACY’ ACTOF.1974, P.L: 93-679;./ DECEMBER 3119745 usc
: _PAPERWORK REDUCTION ACT OF 1980, P.L. 96-511, DECEMBER 11, 1980, 44 U.5.C. 3507.
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ECTION Il - [ ICENSE APPLICGATION ENGINEERING DATA

Name of Applicant

Townsquare Media Licensee of Utica/Rome, Inc.

PURPOSE OF AUTHORIZATIO

Station License

N APPLIED FOR: (check one)

D Direct Measurement of Power

1._Facilities authorized in construction permit

Call Sign File No. of Construction Permit | Frequency Hours of Operation Power in kilowatis
(if applicable) {kHz) Night Da
WIBX 950 Unlimited Mo g
2. Station location
State City or Town
New York Utica
3. Transmitter location
State Count City or Town Street address
NY Y . y {or other identification)
Oneida wWhitesboro 8280 Clarks Mills R4
4. Main studio location
State Count City or Town Street address
¥ Y (or other identification)
NY Oneida Marcy 9418 River Rd
5. Remote control point location (specify only if authorized directional antenna)
State Count City or Town Street address
ounty y (or other identification)
NY Oneida Marcy 9418 River Rd

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

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 No
Yes D No

L__] Not Applicable

Exhibit No.
See Proof

8. Operating constants:

RF common point or antenna current {in amperes) without

modulation for night system
10

.4

RF common point or antenna current (in amperes) without

modulation for day system

10.4

Measured antenna or common point resistance (in ohms) at

operating frequency
Night
50

Day
50

Measured antenna or common point reactance (in ohms) at

operating frequency
Night
j0

Day
jo ‘

Antenna indications for direction

al operation

Antenna monitor

Antenna monitor sample
current ratio(s)

Antenna base currents

Towers Phase reading(s) in degrees
Night Day Night Day Night Day
1 (N) -125.7 -125.7 0.902 0.902
2 (B) 54.5 54.5 0.925 0.925
3 (W) 0 0 1.0 1.0
4 (8) 178.4 178.4 1.020 1.Q020
Manufacturer and type of antenna monitor: Potomac Instruments AM-19 (204)
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SECTION Il - 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 helght in meters of | Overall height in meters Overall height in meters if antanna 1s either top
Tapered self radiator above base above ground (without above ground (include loaded or sectionalized,
supporting Insulator, or above base, if | obstruction lighting) obstruction lighting) describe fuly . In an
: Exhibit,
towers grounded,
78.9 81.0 81.0 Exhibit No.
Excitation Series E] Shunt

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

H [4] " [¢] . C
North Latitude 43 6 ! 12 West Longitude 75 20 31 '
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. None
Also, if necessary for a complete description, attach as an Exhibit a skeich of the details and Exhibit No.
dimensions of ground system. 2 . No Change

10. In what respect, if any, does the apparatus constructed differ from that described in the appilcation for construction permit or in the
permit?
N/A

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

| 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 tha best of my knowledge and belief.

Name (Please Print or Type) Sign p che ropri low)
Thomas 5. Gorton ) (¢
Address (include ZIP Code) Date

Hatfield & Dawson Consulting Engineers October 18, 2016

9500 Greenwood Ave N
Seattle, WA 98103-3012 Telephone No. (Include Area Code)
206-783-9151

D Technical Director Registered Professional Engineer

[:] Chief Operator D Technical Consultant

D Other (specify)

FCC 302-AM (Page 5)
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, HATFIELD & DAWSON

BENJAMIN F, DAWSON III, PE CONSULTING ELECTRICAL ENGINEERS TELEPHONE (206) 783-9151
TrOMAS M. ECKELS, PE FACSIMILE (206) 789-9834

STEPHEN S. Lockwoob, PE 9500 GREENWOOD AVE. N. E-MaLL hatdaw@hatdaw.com
DAvVID J. PINION, PE SEATTLE, WASHINGTON 98103
ERIX C. SWANSON, PE JaMEs B. HATRELD, PE

CONSULTANT
THOMAS S. GORTON, PE
MICHAEL H. MEHIGAN, PE MAURY L. HATFIELD, PE
(1942-2009)
PAUL W. LEONARD, PE
(1925-2011)

Method of Moments Proof of Performance
and

Application for Modified Station License

WIBX (AM)
Utica, New York
Facility ID 168

950 kHz
5 kKW Unlimited Time DA-1

Townsquare Media Licensee of Utica/Rome, Inc.

October 2016



ftem 1

ltem 2

ltem 3

item 4

ftem 5

ltem 6

item 7

item 8

ltem 9

APPLICATION FOR LICENSE
RADIO STATION WIBX-AM Utica, NY
950 kHz 5 kW DA-1

Purpose of Application

Analysis of Tower Impedance Measurements to Verify Method of Moments Model
Method of Moments Mode! Details for Towers Driven Individually

Method of Moments Model Details for Directional Antenna Pattern

Derivation of Operating Parameters for Directional Antenna

Array Geometry Statement & Survey

Sampling System Measurements

Antenna Monitor and Sampling System

Reference Field Strength Measurements

Direct Measurement of Power

Appendix A FCC Form 302-AM



Purpose of Application

This engineering exhibit supports an application for a modified station license for WIBX-AM,
Utica, NY. Townsquare Media Licensee of Utica/Rome, Inc. (“Townsquare”) has elected to re-
license WIBX by way of a Method of Moments proof of performance, rather than a traditional

measurement based partial proof of performance.

Information is provided herein demonstrating that the directional antenna parameters for the
patterns authorized by the station license have been determined in accordance with the
requirements of section §73.151(c) of the FCC Rules. The system has been adjusted to
produce antenna monitor parameters within +/- 5 percent in ratio and +/- 3 degrees in phase of

the modeled values, as required by the Rules.

All measurements used in this report were made by contract engineer Mark Humphrey.

Hatfield & Dawson Consulting Engineers



Item 1

Analysis of Tower Impedance Measurements to Verify Method of Moments Model - WIBX

Tower base impedance measurements were made at the locations of the sample system
current transformers (the "measurement points") using a Array Solutions PowerAim network
analyzer in a calibrated measurement system. The other tower was open circuited at it's

measurement point by removing the jumper from the ATU output -plug.

WIBX measured “measurement point” impedances

Tower : Measured R Measured X
1 (East) 39.2 44.4
2 (South) 395 43.2
3 {West) 374 43.9
4 (North) 38.1 39.3

The table above uses the same tower numbering scheme as the CDBS record for WIBX

Gircuit calculations were performed to relate the method of moments modeled impedances at
the tower base feed points to those at the measurement locations as shown in the diagram
titted Analysis of Tower Impedance Measurements to Verify Method of Moments Model. The
series/parallel equivalent impedance of Xg, X; and X,c was used in the moment method model
" as a load at ground level (lumped load) for the open circuited tower. In all cases, the modeled
impedance at the reference point is within two ohms of the measured reference point

impedance.

Hatfield & Dawson Consulting Engineers



ltem 2

Method of Moments Model Details for Towers Driven Individually - WIBX

The array of towers was modeled using Expert MININEC Broadcast Professional Ver 14.0.
Multiple wires were used to represent each tower because of the differences in tower radius at
different elevations. The top and bottom wire end points were specified in feet in the geographic
coordinate system, using the theoretical directional antenna specifications for tower spacing
and orientation. All segments are less than 10° in length, as required by the Commission’s

rules.
WIBX Array Geometry and Model

All four elements of the WIBX array are tapered self-supporting towers. All have three faces.
These faces taper from a width of 14.5' at the base to 1.5" at the top. Each tower was modeled
using 4 wires and 17 segments. The towers were modeled using a four layer “wedding cake”
design, with the radius of each wire in the model is equal to 100% of the radius of a circle with a
circumference equal to the sum of the widths of the tower sides at the middle elevation of the

wire in question.

All towers were modeled with a height of 277.5 feet, which is 107 percent of the actual height of
the WIBX towers. Therefore the modeled height relative to the physical height falls within the
required range of 75 to 125 percent and each modeled radius falls 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 faces.

WIBX MININEC Model Node and Wire Numbering

Tower Base Node Number ~Wire Numbers
1 1 1-4
2 18 5-8
3 35 9-12
4 52 13-16

Hatfield & Dawson Consulting Engineers




WIBX Tower 1 Driven Others Open Circuited at Current Transformer Location
WIBX

GEOMETRY
Dimensions in feet
Environment: perfect ground

wire caps Distance Angle bA radius seys
1 none 0 0 0 4.18 3
0 0 70.
2 none 0 0 70. 1.43 2
0 0 110.
3 none 0 4] 110 1.19 6
0 0 185.
4 none 0 0 185. .76 6
0 0 277.5
5 none 258.84 220.5 0 4,18 3
258.84 220.5 70.
6 none 258.84 220.5 70. 1.43 2
258.84 220.5 110.
7 none 258.84 220.5 110 1.19 6
258.84 220.5 185.
8 none 258.84 220.5 185. .716 6
258.84 :220.5 277.5
9 none 342.97 269. 0 4.18 3
342,97 269. 70.
10 none 342.97 269. 70. 1.43 2
342.97 269. 110.
11 none 342.97 269, 110. 1.19 6
342.97 269. 185,
12 none 342.97 269. 185, LT716 6
342.97 269. 277.5
13 none 258.84 317.5 . 0 4.18 3
258.84 317.5 70.
14 none 258.84 317.5 70. 1.43 2
258.84 317.5 110.
15 none 258.84 317.5 110 1.19 6
258.84 317.5 185.
16 none 258.84 317.5 185. .716 6
258.84 317.5 277.5
Number of wires = 16
current nodes = 68
minimum maximum
Individual wires wire value wire value
segment length 3 12.5 1 23.3333
segment/radius ratio 1 5.58214 4 21.5317
radius 4 716 1 4.18

Hatfield & Dawson Consulting Engineers



ELECTRICAL DESCRIPTION
Frequencies (KHz)

frequency no. of segment length (wavelengths)
no. lowest step steps minimum maximum
1 950. 0 1 .0120731 .0225364
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 52 0 -1,359. 0 0 0
2 35 0 -1,359. 0 0 0
3 18 0 -1,359. 0 0 0

C:\AM\WIBX\WIBX 12-11-2015 11:12:19

IMPEDANCE

normalization = 50.
freq resist react imped phase VSWR s11 512
(KHz) (ohns) (ohms) (ohms) (deg) ds dB
source = 1; node 1, sector 1
950. 37.868 7.4869 38.601 11.2 1.3857 -15.828 -.11501

Hatfield & Dawson Consulting Engineers



WIBX Tower 2 Driven Others Open Circuited at Current Transformer Location

WIBX
GEOMETRY

Dimensions in feet
Environment: perfect ground

wire caps Distance Angle Z radius segs
1 none 0 0 0 4,18 3
0 0 70.
2 none 0 0 70 1.43 2
0 0 110
3 none 0 0 110 1.19 6
0 0 185.
4 none 0 0 185. .716 6
0 0 277.5 '
5 none 258.84 220.5 0 4,18 3
258.84 220.5 70.
6 none 258,84 220.5 70. 1.43 2
258.84 220.5 110.
7 none 258.84 220.5 110. 1.19 6
258.84 220.5 185.
8 none 258.84 220.5 185. 716 6
258.84 220.5 277.5
9 none 342.97 269. 0 4.18 3
342.97 269, 70.
10 none 342.97 269, 70. 1.43 2
342.97 269. 110.
11 none 342.97 269, 110. 1.19 6
342,97 269. 185.
12 none 342,97 269. 185. .716 6
342.97 269. 277.5
13 none 258.84 317.5 0 4,18 3
258.84 317.5 70,
14 - none 258.84 317.5 70. 1.43 2
258,84 317.5 110.
15 none 258.84 317.5 110. 1.19 6
258.84 317.5 185.
16 none 258.84 317.5 185. .716 6
258.84 317.5 277.5
Number of wires = 16
current nodes = 68
minimum maximum
Individual wires wire value wire wvalue
segment length 3 12.5 1 23.3333
segment/radius ratio 1 5.58214 4 21.5317
radius 4 .716 1 4.18

Hatfield & Dawson Consulting Engineers



ELECTRICAL DESCRIPTION
Frequencies (KHz)

frequency no. of segment length (wavelengths)
no. lowest step steps minimum maximum
1 950. 0 1 .0120731 .0225364
Sources
source node sector magnitude phase type
1 18 1 1. 0 voltage
Lumped loads
resistance reactance inductance capacitance passive
load node {ohms) (ohms) (mH) (uF) circuit
1 52 0 -1,359. 0 0 0
2 35 0 -1,359. 0 0 0
3 1 0 -1,359. 0 0 0

C:\AM\WIBX\WIBX 12-11-2015 11:17:27

IMPEDANCE

normalization = 50.
freq resist react imped phase VSWR S11 812
(KHz) (ohms) (ohms) (ohms) (deg) dB dB
source = 1; node 18, sector 1
950. 38.973 7.5176 39.691 10.9 1.3515 -16.509 -9.8E-02

Hatfield & Dawson Consulting Engineers



WIBX Tower 3 Driven Others Open Circuited at Current Transformer Location
WIBX

GEOMETRY
Dimensions in feet
Environment: perfect ground

wire caps Distance Angle pA radius segs

1 none 0 0 0 4.18 3
0 0 70.

2 none 0O 0 70. 1.43 2
0 0 110

3 none 0 0 110 1.19 6
0 0 185.

4 none 0 0 185. 716 6
0 0 277.5

5 none 258.84 220.5 0 4.18 3
258.84 220.5 70.

6 none 258.84 220.5 70. 1.43 2
258.84 220.5 110.

7 none 258.84 220.5 110. 1.19 6
258.84 220.5 185.

8 none 258.84 220.5 185. .716 6
258.84 220.5 277.5% -

9 none 342.97 269. 0 4.18 3
342,97 269. 70.

10 none 342,97 269, 70. 1.43 2
342.97 ’ 269. 110.

11 none 342.97 269. 110. 1.19 6
342.97 269. 185.

12 none 342.97 269. 185, .716 6
342.97 269. 277.5

13 none 258,84 317.5 0 4,18 3
258.84 317.5 70.

14 none 258.84 317.5 70. 1.43 2
258.84 317.5 110.

15 none 258.84 317.5 110. 1.19 6
258.84 317.5 185.

16 none 258.84 317.5 185. .716 6
258.84 317.5 277.5

Number of wires = 16

current nodes = 68

minimum maximum
Individual wires wire value wire value
segment length 3 12.5 1 23.3333
segment/radius ratio 1 5.58214 4 21.5317
radius 4 .716 1 4,18

Hatfield & Dawson Consulting Engineers



ELECTRICAL DESCRIPTION

Frequencies (KHz)
frequency no. of

no. lowest step steps minimum

1 950. 0 1 .0120731
Sources

source node sector magnitude phase

1 35 1 1. 0
Lumped loads

resistance reactance inductance

load node (ohms) (ohms) (mH)

1 52 0 -1,3509. 0

2 18 0 -1,359, 0

3 1 0 -1,359. 0
C:\AM\WIBX\WIBX 12-11-2015 11:20:02

IMPEDANCE

normalization = 50.

freq resist react: imped phase VSWR
(KHz) (ohms) {ohms) {ohms) {deg)
source = ; node 35, sector 1

950. 37.867 7.4857 38.6 11.2 1.3857

segment length (wavelengths)

maximum
.0225364

type
voltage

capacitance passive

(uF) circuit
0 0

0 0

0 0

S11 S12

dB dB

-15.828 ~.11501

Hatfield & Dawson Consulting Engineers



WIBX Tower 4 Driven Others Open Circuited at Current Transformer Location
WIBX

GEOMETRY
Dimensions in feet
Environment: perfect ground

wire caps Distance Angle A radius seqgs
1 none 0 0 0 4,18 3
0 0 70.
2 none 0 0 70. 1.43 2
0 0 110,
3 none 0 0 110.. 1.19 6
0 0 185.
4 none 0 0 185, .716 6
0 0 277.5
5 none 258.84 220.5 0 4.18 3
258.84 220.5 70.
6 none 258.84 220.5 70. 1.43 2
258.84 220.5 110.
7 none 258.84 220.5 110. 1.19 6
258.84 220.5 185.
8 none 258.84 220.5 185. .716 6
258.84 220.5 277.5
9 none 342.97 269. 0 4.18 3
342,97 269. 70.
10 none 342.97 269. 70. 1.43 2
342.97 269. 110.
11 none 342.97 269. 110. 1.19 6
342.97 269. 185.
12 none 342.97 269. 185. .716 6
342.97 269. 277.5
13 none 258.84 317.5 0 4,18 3
258.84 317.5 70.
14 none 258.84 317.5 70. 1.43 2
258.84 317.5 110.
15 none 258.84 317.5 110. 1.19 6
258.84 317.5 185.
16 none 258.84 . 317.5 185. .716 6
258.84 317.5 277.5
Nunmber of wires = 16
current nodes = 68
minimum maximum
Individual wires wire value wire value
segment length 3 12.5 1 23.3333
segment/radius ratio 1 5.58214 4 21.5317
radius 4 .716 1 4,18

Hatfield & Dawson Consulting Engineers



ELECTRICAL DESCRIPTION
Frequencies (KHz)

frequency no. of segment length (wavelengths)
no. lowest step steps minimum maximum
1 950. 0 1 .0120731 .0225364
Sources
source node sector magnitude phase type
1 52 1 1. 0 voltage
Lumped loads
resistance reactance inductance capacitance passive
load node (ohms) (ohms) (mH) (ur) circuit
1 35 0 -1,359. 0 0 0
2 18 0 -1,359. 0 0 0
3 1 0 -1,359. 0 0 0

C:\AM\WIBX\WIBX 12-11-20153 11:22:30

IMPEDANCE

normalization = 50.
freq resist react imped phase VSWR s11 512
(KHz) (ohms) {ohms) {ohms) (deg) dB dB
source = 1; node 52, sector 1
950. 38.972 7.5162 39.691 10.9 1.3515 -16.509 -9.8E-02

Hatfield & Dawson Consulting Engineers



item 3
Method of Moments Model Détails for Directional Antenna - WIBX

The array of towers was modeled using MININEC with the individual tower characteristics that
were verified by the individual tower impedance measurements. Calculations were made to
determine the complex voltage values for sources located at ground level under each tower of
the array to produce current moment sums for the towers that, when normalized, equated to the
theoretical field parameters of the authorized directional antenna patterns. The following pages
contain details of the method of moments models of the directional antenna patterns.

Hatfield & Dawson Consulting Engineers



; Z BASE MODELED

MONITOR POINT X s
& iy
LIGHTING CHOKE g X LC m X c
= E
z (o)} z (o)1 z ()
BASE MP MP

TOWER | X\ ¢ (Q)| *s () Xo (q) MODELED MODELED MEASURED
#1 +]30K +[38 41.3K 37.9+]7.5 38.2 +j44.4 39.2 +j44.4
#2 +]30K +37 13K 39.0 +7.5 39.3 +j43.3 39.5 +j43.2
#3 +30K +38 41.3K 37.9 471.5 38.2 +j44.4 37.4 +j43.9
#4 +30K +33 | 413K 30,0 +j7.5 39.3 +30.4 38.1 +j39.3

I Dwaynw Straume, HED 1011972016 WIBX MOM TABLE two
HATFIELD & DAWSON ANALYSIS OF TOWER IMPEDANCE MEASUREMENTS TO VERIFY
METHOD OF MOMENTS MODEL

CONSULTING ENGINEERS RADIO STATION WIBX 850 kHz ~ UTICA, NY 10/2016




WIBX Driven Array
WIBX
GEOMETRY

Dimensions in feet
Environment: perfect ground

wire caps Distance Angle 2 radius segs
1 none 0 0 0 4,18 3
0 0 70.
2 none 0 0 70. 1.43 2
0 0 110
3 none 0 0 110 1.19 6
0 0 185. ’
4 none 0 0 185. .716 6
0 0 277.5
5 none 258.84 220.5 0 4,18 3
258.84 220.5 70.
6 none 258.84 220.5 70. 1.43 2
258.84 220.5 110.
7 none 258.84 220.5 110. 1.19 6
258.84 220.5 185.
8 none 258.84 220.5 185. .716 6
258.84 220.5 277.5
9 none 342,97 269. 0 4.18 3
342.97 269. 70.
10 none 342.97 269. 70. 1.43 2
342,97 269. i 110.
11 none 342.97 269. 110. 1.19 6
342.97 269. 185.
12 none 342,97 269. 185. .116 6
342.97 269. 277.5
13 none 258,84 317.5 0 4,18 3
258.84 317.5 70.
14 none 258.84 317.5 70. 1.43 2
258.84 317.5 110.
15 none 258.84 317.5 110. 1.19 . 6
258.84 317.5 185.
16 none 258.84 317.5 185, .716 6
258.84 317.5 277.5 :
Number of wires = 16
current nodes = 68
minimum maximum
Individual wires wire value wire value
segment length 3 12.5 1 23.3333
segment/radius ratio 1 5.58214 4 21.5317
radius 4 716 1 4.18

Hatfield & Dawson Consulting Engineers



ELECTRICAL DESCRIPTION
Frequencies (KHz)

frequency no. of segment length (wavelengths)

no. lowest step ‘steps  minimum maximum

1 950. 0 1 .0120731 .0225364
Sources
source node sector magnitude phase type

1 1 1 224.815 75.2 voltage

2 18 1 114.485 156.3 voltage

3 35 1 151.219 344.2 voltage

4 52 1 255.745 263.7 voltage

C:\AM\WIBX\WIBX driven 12-11-2015 11:38:10

IMPEDANCE

normalization = 50.
freq resist react imped phase VSWR s11 S12
(KHz) (ohms) (ohms) {ohms) (deg) dB dB
source = 1; node 1, sector 1
950. 10.64 35.896 37.44 73.5 7.1954 -2.43 -3.6802
gsource = 2; node 18, sector 1
950. 15.147 9.0218 17.63 30.8 3.419 -5.2338 -1.5469
source = 3; node 35, sector 1

950. 18.829 14.36 23.68 37.3 2.9071 =-6.2297 -1.1819

source = 4; node 52, sector 1
950. 6.0477 42.998 43.422 . 82. ©14.434 -1.2055 ~-6.155

Parallel combination of all sources.
950,000. 4.82722 5.34254 7.20033 47.9 10.477 ~1.6631 -4.9737

Hatfield & Dawson Consulting Engineers
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CURRENT MOMENTS (amp-feet) rms

Frequency = 950 KHz
Input power = 5,000. watts
vertical current moment
wire magnitude phase (deg) magnitude phase (deg)
7

1 294.789 .7 294.789 .

2 157.711 359.9 157.711 359.9
3 236.27 359.6 236.27 359.6
4 122.386 359.3 122.386 359.3
5 304.579 124. 304.579% 124,
6 157.172 122.7 157.172 122.7
7 231.569 122.1 231.569 122.1
8 117.922 121.3 117.922 121.3
9 302.368 305. 302.368 305.
10 157.294 303.5 157.294 303.5
11 232.658 302.7 232.658 302.7
12 118.97 301.9 118.97 301.9
13 292.526 181.2 292.526 181.2
14 157.848 180.7 157.848 180.7
15 237.357 180.6 237.357 180.6
1o 123.397 180.4 123.397 180.4

Medium wave array vertical current moment (amps~feet) rms
(Calculation assumes tower wires are grouped together.
The first wire of each group must contain the source.)

tower magnitude phase (deg)

1 811.119 0.0

2 811.119 122.8
3 811.11% 303.6
4 811.119 180.8
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Comparison of Current Moments with Theoretical Antenna Field Parameters

Tower Current Current Normalized | Normalized Standard Standard
Moment Moment Magnitude Phase Pattern Pattern

Magnitude Phase Ratio Phase

1 811.119 0.0° 1.0 -151.8° 1.0 -151.8°

2 811.119 122.8° 1.0 -29.0° 1.0 -29.0°
3 811.119 303.6° 1.0 151.8° 1.0 151.8°
4 811.119 180.8° 1.0 29.0° 1.0 29.0°

As shown in the tables above, the base currents used in the Method of Moments computer

model produce current moments in each of the towers that are identical to the field ratios and

phases of the theoretical antenna parameters specified in the WIBX station license.
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ltem 4

Derivation of Operating Parameters for Directional Antennas - WIBX

The currents at the tower reference points have been calculated by using the computer circuit
simulation program pspice. A pspice model has been made for each tower using the antenna
base currents and base impedances calculated by MININEC and shown above, and the
reactances listed previously in the table‘ Analysis of Tower Impedance Measurements to Verify
Method of Moments Model. The magnitude and phase of the current source in the pspice
model (IIN) was adjusted such that the current calculated in the output branch of the pspice
model (the current through resistor R, ) was the same as the base current for the tower
calculated by MININEC. The current at the reference point is the current source in the pspice
model. These calculated currents are then normalized to the reference tower to obtain the
antenna monitor phase and ratio readings, as shown in the tables labeled Antenna Monitor

Parameters, which follow the pspice data below.
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## WIBX TOWER 1 BASE MODEL

* %k k CIRCUIT DESCRIPTION

*********************k****‘k****************fk*****k**‘k***************************

.OPT LIST NOPAGE NODE NOMOD
LAC LIN 1 950kHz 950kHz

IIN 0 1 AC 13.09 2.161
LX1lc 1 2 5026uH
Rlc 2 0 .001ohns
LXs 1 3 6.366uH
CXc 3 0 129pF
LL 3 4 6.0137uH
RL 4 0 10.64ohms
.PRINT AC IM(RL) IP(RL)
## . PROBE
.END
*hhE ELEMENT NODE TABLE
0 RL CXc IIN Rlc
1 IIN LXs LXlc
2 Rlc LX1lc
3 LL CXc LXs
4 LL RL
ok kK AC ANALYSIS TEMPERATURE = 27.000 DEG C
FREQ IM{RL) IP(RL)

9.500E+05 1.343E+01 1.700E+00
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## WIBX TOWER 2 BASE MODEL

*kkk CIRCUIT DESCRIPTION

‘k****‘k****************************'k*****‘k******‘k**********1\-*******************

.OPT LIST NOPAGE NODE NOMOD
LAC LIN 1 950kHz 950kHz

IIN 0 1 AC 14.44 126.1
LXlc 1 2 5026uH
Rlc 2 0 .001lohms
L¥s 1 3 6.2uH
CXc 3 0 129pF
LL 3 4 1.5155ul
RL 4 0 15.1470ohms
.PRINT AC IM(RL) IP(RL)
## .PROBE
.END
* ok kk ELEMENT NODE TABLE
0 RL CXc IIN Rlc
1 IIN L¥s LXlc
2 Rlec LXlc
3 LL CXc LXs
4 LL RL
ok Kk AC ANALYSIS " TEMPERATURE = 27.000 DEG C
FREQ IM(RL) IP(RL)

9.500E+05 1.452E+01 1.255E+02
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## WIBX TOWER 3 BASE MODEL

*k Kk CIRCUIT DESCRIPTION

****************'k**‘k**********************************************************

.OPT LIST NOPAGE NODE NOMOD
L,AC LIN 1 950kHz 950kHz

TIN 0 1 AC 14.15 -52.3

LXlc 1 2 5026uH

Rlc 2 0 .00lohms

LXs 1 3 6.366uB

CXc 3 0 129pF

LL 3 4 2.406uH

RL 4 0 18.8290hms

_PRINT AC IM(RL) IP(RL)

## . PROBE

.END

*xxk ELEMENT NODE TABLE

0 RL CXe IIN Rlc

1 IIN LXs LXlc

2 Rlc LXlc

3 LL CXe LXs

4 1L RL

Kkhx AC ANALYSIS TEMPERATURE = 27.000 DEG C
FREQ IM(RL)  IP(RL)

9.500E+05 1.428E+01 ~5.310E+01
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## WIBX TOWER 4 BASE MODEL

*okkk CIRCUIT DESCRIPTION

************************************************-k*k****************‘k********‘k**

.OPT LIST NOPAGE NODE NOMOD
LAC LIN 1 950kHz 950kHz

IIN 0 1 AC 12.77 -178
LX1lc 1 2 5026uH
Rlc 2 0 .001ohms
LXs 1 3 5.529uH
CXc 3 0 129pF
LL 3 4 7.2033uH
RL 4 0 6.04770ohms
_PRINT AC IM(RL) IP(RL)
#4# . PROBE
.END
Fhkk ELEMENT NODE TABLE
0 RL CXc IIN Rlc
1 IIN LXs LXlc
2 Rlc LXlc
3 LL CXc LXs
4 LL RL
*kkk AC ANALYSIS TEMPERATURE = 27.000 DEG C
FREQ IM(RL) IP (RL)

9.500E+05 1.317E+01 -1.783E8+02
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Antenna Monitor Parameters - WIBX

Tower Ref Point Ref Point Normalized Normalized
Current Current Magnitude Phase
Magnitude Phase

1 (North) 12.77 -178.0° 0.902 -125.7°

2 (East) 13.09 2.161° 0.925 54.5°

3 (West) 14.15 -52.3° 1.0 0°

4 (South) 14.44 126.1° 1.020 178.4°
The table above uses the same tower numbering scheme as the WIBX antenna monitor, which differs from the
CDBS
Item &

Post Construction Array Geometry Statement & Survey - WIBX

Because the WIBX antenna system has been previously licensed via a traditional measurement

based proof of performance and there have been no changes made to the theoretical antenna

parameters, a post-construction survey is not required per FCC Public Notice DA 09-2340.

(October 29, 2009)
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Item 6

Sampling System Measurements - WIBX

Impedance measurements were made of the antenna monitor sampling system using an Array
Solutions PowerAim network analyzer in a calibrated measurement system. The

measurements were made looking into the antenna monitor ends of the sampling lines for two
conditions — with and without the sampling lines connected to the sampling transformers atthe

antenna tuning units.

The following table shows the frequency closest to the carrier frequency where series
resonance — zero reactance corresponding with low resistance — was found. As frequencies of
resonance occur at odd multiples of 90 degrees electrical length, the sampling line length at
the resonant frequency above carrier frequency — which is the closest one to the carrier
frequency — was found to be 90 electrical degrees. The electrical length at carrier frequency
appearing in the table below was calculated by ratioing the carrier frequency to the resonant

frequency.

WIBX Sample Line Measurements

Tower Sample Line Open- Sample Line Measured

Circuited Resonant Electrical Length in Impedance at 950
Frequency (kHz) Degrees at 950 kHz kHz with Sample

TCT Connected

1 753.4 340.5 46.6 +j1.4
2 751.9 341.1 51.7 +j0.6
3 752.4 340.9 46.9 +0.9
4 751.9 3411 47.7 +j2.2

The sample line lengths meet the requirement that they be equal in length to within 1 electrical

degree.
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In order to determine the characteristic impedance values of the sampling lines, open-circuited
measurements were made with frequencies offset to produce +/- 45 degrees of electrical
length from resonance. The characteristic impedance was calculated using the following
formula, where R1 +j X1 and R2 +j X2 are the measured impedances at the +45 and —45

degree offset frequencies, respectively:
70 = ((R12 + X12)1I2 X (R22 + x22)1/2)112

WIBX Sample Line Characteristic impedance Calculations

Tower -45° Offset -45° +45° Offset +45° Calculated
Frequency Measured Frequency Measured Characteristic
{KHz) Impedance (kHz) Impedance impedance
(Ohms) {Ohms) (Ohms)
1 627.8 6.2 -j48.8 879.0 9.1 +j48.6 49.3
2 626.6 | 7.1-48.41 877.2 10.3 +j48.1 48.9
3 627.0 6.1 -48.2 877.8 9.2 +j48.5 49.0
4 626.6 6.2 -j48.9 877.2 9.1 +j48.8 | 49.5

The sample line measured characteristic impedances meet the requirement that they be equal

within 2 chms.

Item 7
Antenna Monitor and Sampling System - WIBX

The antenna monitor is a Potomac Instruments model 19 (204). The sample transformers,
which are Delta TCT toroidial current transformers, are connected through equal lengths of 3/8"
Phelps-Dodge cable to the antenna monitor. The sample lines are routed to the towers such
that they are subject to similar environmental conditions. The sample current transformers were
tested by feeding their outputs to the A" and “B” inputs of the network analyzer, while feeding
the amplified output of the network analyzer through the sample transformers into a resistive
load. The transformers were found to be in agreement to within the manufacturers
specifications. The antenna monitor was tested by feeding a single RF source through a “T”
connector, with the outputs of the “T” then fed to the two antenna monitor inputs. In this
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configuration, the antenna monitor indicates a ratio of 1.00 and a phase angle of zero for both

fowers.

Item 8
Reference Field Strength Measurements - WIBX

Reference field strength measurements were made along the monitor point radials specified in
the current station license (the null radials), and on the radial of the line of the towers in the
direction of maximum radiation. The transmitter output power was adjusted to 5.4 kW

The measured field strengths and descriptions and GPS coordinates for the reference
measurement points are shown below. All GPS coordinates are NAD83. All readings were
taken with a Potomac Instruments FIM-41 field intensity meter, serial #2170. This meter was
calibrated by the manufacturer in April 2016. All measurements were taken by WIBX engineer
Robert Carter.
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Radial 346
43.06.813 N
075.20.792 W

Reading taken across the road from fire hydrant, 2 tenths of a mile from the intersection of Judd
Rd on Halsey Rd.

1.1 vim
Radial 346
43.07.803 N

075.21.128 W

Reading taken 1 tenth of a mile down Walter Rd. Measured across the road from pole
numbered 25 22-1

330 mV/IM
Radial 346
43.08.717 N
075.21.483 W

Reading taken at the intersection of Cider St and Route 840

170 mV/m
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Radial 271
43.06.019 N
075.21.033 W

Reading taken 2 tenths of a mile from intersection on Woods Hwy

600 mV/m

Radial 271
43.05.654 N
075.22.467 W

Reading taken at intersection if Clarks Mills Rd and Westmoreland Rd, in parking lot between

road and green building.
31 mV/IM

Radial 271

43.05.577 N

075.23.303 W

Reading taken across the street from pole # 27/30/42. This is near Newman Dr.

19 mV/m
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Radial 277

43.05.524 N

075.21.662 W

Reading taken on right hand side of curve on Heloon Dr and Annies Way
27 mV/m

Radial 277

43.05.251 N

075.21.736 W

Reading taken at the corner of Brett Brae and Anthony Lane.
14.5 mV/m

Radial 277

43.04.560 N

075.22.287 W

Reading taken 3 tenths of a mile from the intersection of Route 5 on Route 5B

5.5 mV/m
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Radial 48
43.06.999 N
075.18.959 W

Reading taken at the end of Greenacres Dr and at the entrance of a private driveway.
66 mV/m

Radial 48

43.07.190 N

075.18.790 W

Reading taken at the corner of Bretts Way and Bobs Brae
28 mV/m

Radial 48

43.07.779 N

075.17.995 W

Reading taken at parking lot at Oriskany Blvd, Watkins St and over pass of I-90. Reading taken

in corner of parking lot nearest Oriskany Bivd.

5.8 mV/im
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Radial 170
43.04.753 N
075.20.146 W

Reading taken in parking lot of Medical Arts, 4401 Route 5B. Reading taken in the left lot,

corner nearest main entrance and route 5B.
7 mVim

Radial 170

43.04.243 N

075.20.032 W

Reading taken on right shoulder of the road on Clinton Rd, between the entrances to Fawncrest

and Preswick
4.5 mVim
Radial 170

43.03.577 N
075.19.174 W

Reading taken at intersection of Paris Rd, Route 12 and at entrance to a private driveway.

19 mV/m
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Item 9

Direct Measurement of Power - WIBX

Common point impedance measurements were made using a Hewlett Packard 8751A network
analyzer in a calibrated measurement system. The measurements were made at the phasor
cabinet input jack adjacent to the common point current meter that is used to determine
operating power. The impedance measured at this point was adjusted to a value of 50 +/- j0

Ohms.
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Certification

This Engineering Report has been prepared personally by the undersigned or under my
immediate supervision, and all representations are true and correct to the best of my
knowledge. | am an experienced radio engineer whose qualifications are a matier of record
with the Federal Communications Commission, | am an engineer in the firm of Hatfield &
Dawson Consulting Engineers, LLC, and | am Registered as a Professional Engineer in the

States of Washington and Oregon.

October 19, 2016

Thomas S. Gorton P.E.
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APPENDIX A: FCC Form 302-AM
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SECTION Ui- LICENSE APPLICATION ENGINEERING DATA

Name of Applicant

Townsquare Media Licensee of Utica/Rome, Inc.

PURPOSE OF AUTHORIZATION APPLIED FOR: (check one)

Station License

D Direct Measurement of Power

1. Facilities authorized in construction permit

Power in kilowatts

Call Sign File No. of Construction Permit | Frequency Hours of Operation
(if applicable) (kHz) Night Da
WIBX 950 Unlimited N Y50
2. Station location
State City or Town
New York Utica

3. Transmitter location

Street address

State Count City or Town .
Y y (or other identification)
NY Oneida Whitesboro 8280 Clarks Mills Rd
4, Main studio location
State Count City or Town Street address
uny Y (or other identification)
Ny Oneida Marcy 9418 River Rd
5. Remote control point location (specify only if authorized directional antenna)
State Count City or Town Street address
ouny y (or other identification)
Ny Oneida Marcy 9418 River Rd

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

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.

[:] Yes No
Yes D No

E] Not Applicable

Exhibit No.
See Proof

8. Operating constants:

RF common point or antenna current (in amperes) without
modulation for night system
10.4

RF common point or antenna current (in amperes) without
modulation for day system
10.4

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

50 50

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

jo j0

Antenna indications for directional operation

Antenna monitor Antenna monitor sample
Towers Phase reading(s) in degrees current ratio(s) Antenna base currents
Night Day Night Day Night Day
1 (N) -125.7 -125.7 0,902 0.902
2 (E) 54.5 54.5 0.925 0.925
3 (W) 0 0 1.0 1.0
4 (8) 178.4 178.4 1.020 1.020

Manufacturer and type of antenna monitor:

Potomac Instruments AM-19 (204)

FCC 302-AM (Page 4)
August 1996




SECTION Il - 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 sheels if necessary.)

Type Radiator Overall height in meters of | Overall haight in meters Overall height in meters If antenna is either top
Tapered self radiator above bage above ground (without above ground {include loaded or sectionalized,
supporting Insulator, or above base, if | obstruction lighting) obstruction lighting) describe fuly in an
towers grounded. Exhibit,

78.9 81.0 81.0 Bxhibit No.
Excitation Series D Shunt

Geographic coondinates to nearest second. For directional antennd give coordinates of center of array. For single vertical radiator give
tower location.

7 o] i L] [} . W
North Latitude 43 6 12 West Longitude 75 20 31
If not fully described above, attach as an Exhibit further detalls and dimensions including any other Exhibit No.
antenna mounted on tower and associated isolation circults, None
Also, if necassary for a complete description, attach as an Exhibit a sketch of the details and Exhibit No.
No Change

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
pemmit?
N/A

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

N/A

{ cenrtify that | represent the applicant in the capacity indicated below and that't have examined the foregoing statement of technical
information and that it is true to the best of my knowiedge and belief.

Name (Please Print or Type) Sign he ropri low)
Thomas S. Gorton () (/0
Date

Address (include ZIP Code)
Hatfield & Dawson Consulting Engineers October 18, 2016
9500 Greenwood Ave N ;
Telephone No. (Includs Area Code)

Seattle, WA 98103-3012
206-783-9151

D Technical Director Registered Professional Engineer
D Chief Operator D Technical Consultant

D Other (specify)

FCC 302-AM (Page 5)
August 1995




