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Ms. Marlene H. Dortch

Secretary

1401 Eye Sweet, NW
Seventh Floor
Washington, DC 20005

Telephone: (202) 467-6900

Fax: (202) 467-6910
WWW. WCST.COIm

May 26, 2009

Federal Communications Commission

P.O. Box 979089
St. Louis, MO 63197-9000

5729400019
STAMP & RETURN

Gregg P. Skall

Direct Dial: (202) 857-4441
Direct Fax: (202) 261-0041
E-mail: gskall@wcsr.com

Re:  FCC 302-AM Application for Broadcast License
KYES(AM), Rockville, MN (Facility ID No. 136921)
Fee Filing Codes MOR - $705 and MMR - $615
Credit Card Payment Enclosed
FRN: 0015-9792-63

Dear Ms. Dortch:

Submitted herewith on behalf of Throw Fire Project is its FCC Form 302-AM application
requesting a license to cover the construction permit authorized by BMP-20080715ADM.

Also submitted herewith is a Remittance Advice (FCC Form 159) containing credit card
information in the amount of $1,320 in payment of the Commission’s filing fees for a license for
an AM broadcast station ($705, Fee Code MOR), together with the additional fee for licensing a
directional antenna ($615, Fee Code MMR).

Should you have any questions in connection with this application or desire additional
information, kindly contact the undersigned.

Enclosures

Sincerely.

:aeg . Skall

cc:  Andrea W. Hilger (LPF)
Irene Bleiweiss, Media Bureau, FCC

WCSR 4135229v1



n Approved by OMB
3060-0627

Expires 01/31/98

Federal C ications Cc¢
Washington, D. C. 20554

FCC 302-AM
APPLICATION FOR AM
BROADCAST STATION LICENSE

(Please read instructions before filling out form.

FOR
FCC

USE
ONLY

FOR COMMISSION USE ONLY
FILE NO.

SECTION | - APPLICANT FEE INFORMATION

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

THROW FIRE PROJECT

MAILING ADDRESS (Line 1) (Maximum 35 characters)
1310 SECOND STREET

MAILING ADDRESS (Line 2) (Maximum 35 characters)

CITY R STATE OR COUNTRY (if foreign address) ZiP CODE
Sauk Rapids MN 56379-2532
TELEPHONE NUMBER (include area code) CALL LETTERS OTHER FCC IDENTIFIER (If applicable)
3202511780 KYES

2. A is a fee submitted with this application?

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

[:] Governmental Entity

C. f Yes, provide the following information:

I l Noncommercial educational licensee

No

[—;T'Yes D

D Other (Please explain):

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).

1)) (B) (C)
FEE DUE FOR FEE
FEE TYPE FEE MULTIPLE TYPE CODE IN FOR FCC USE ONLY
-COLE COLUMN (A)
M]J]O |R 0[0]01}1 $705.00
To be used only when you are requesting concurrent actions which result in a requirement to fist more than one Fee Type Code.
(A) (B) )
$ FOR FCC USE ONLY
MM |R 0001 615.00
TOTAL AMOUNT
ADD ALL AMOUNTS SHOWN IN COLUMN C, REMITTED WITH THIS FOR FCC USE ONLY
AND ENTER THE TOTAL HERE. APPLICATION
THIS AMOUNT SHOULD EQUAL YOUR ENCLOSED $1 ’320_00

REMITTANCE.

FCC 302-AM
August 1995




SECTION Il - APPLICANT INFORMATION

1. NAME OF APPLICANT
Throw Fire Project

MAILING ADDRESS
1310 Second Street
cITY . STATE ZiP CODE
Sauk Rapids MN 56379-2532

2. This application is for:

Commercial

D Noncommercial

AM Directional

D AM Non-Directional

Call lefters Community of License Construction Permit File No. | Modification of Construction
. Permit File No(s).
KYES Rockville, MN BMP-20080220ABE | BMP-20080715ADM

Expiration Date of Last
Construction Permit

1-25-09

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

H No, explain in an Exhibit.

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

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

FCC 302-AM (Page 2)
August 1995

D Yes No

Exhibit No.
A

Yes D No

Exhibit No.

D Yes No

Exhibit No.

Yes D r;lo

D Does not apply

Exhibit No.
B

D Yes @ No

Exhibit No.




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

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

with the AM facility proposed to be modified herein?

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

The APPLICANT hereby waives any claim to the use of any particular frequency or of the electromagnetic spectrum as
agairist the regulatory power of the United Stales 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 oul in full in

CERTIFICATION

1. By checking Yes, the applicant cerlifies, that, in the case of an individual applicant, he IZ] Yes D No
or she is not subject 1o a denial of federal benefils that includes FCC benefits pursuani

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 parly 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. 1 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 % /
Andrew W. Hilger M ,d/
g g/{//

Title Date elephongNumber

President 5/26/2009 320-251-1780

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
government agency. In 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 sousces, gathering and maintaining the dala needed, and completing and reviewing the collection of
nformation. Comments regarding this burden estimate or any other aspedt of this collection of information, including suggestions for reduding the
burden, can be sent to the Federal Communications Comission, Records Management Branch, Paperwork Reduction Project (3060-0627),
Wiashington, D. C. 20554. Do NOT send completed forms to this address.

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

FCC 302-AM (Page 3)
August 1995




SECTION il - LICENSE APPLICATION ENGINEERING DATA

Name of Applicant
Throw Fire Project

PURPOSE OF AUTHORIZATION APPLIED FOR: {check one)

[ station License

D Direct Measurement of Power

1. Facilities authorized in construction permit

Call Sign File No. of Construction Frequency Hours of Operation Power in kilowatts

KYES Permit (if applicable) {kHz) Unlimited Night Day
BMP-20080715ADM 1180 5.0 50.0

2. Station location

State City or Town

Minnesota Rockville

3. Transmitter location

State County City or Town Street address

MN Stearns Maine Prairie {or other identification)

Township County Rd. 147 & 93" Ave.

4. Main studio location

State County City or Town Street address

MN Benton Sauk Rapids {or other identification)

1310 2™ Street N

5. Remote control point location {specify only if authorized directional antenna)

State County
MN Benton

Street address
(or other identification)
1310 2™ Street N

City or Town
Sauk Rapids

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

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

However, see Engineering Statement.

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

D Yes E No
E Yes D No

[7] Not Applicable

Exhibit No.

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
324

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 0 Day 0

Antenna indications for directional operation

Antenna monitor Phase Antenna monitor sample
Towers reading(s) in degrees current ratio(s) Antenna base cumrents

Night Day Night Day Night Day

1 -5.4 0.0 233" 1.000 2.79 27.7

2 -~ Night! 7 ~ Day 0.0 +105.9 1.000 939 7.60 26.3

3 +16.2 - 533 - 4.05 -

4 +59.5 - 435 - 3.37 -

5 +94.8 - 1.032 - 7.82 -

6 +116.2 - 567 - 432 -

Manufacturer and type of antenna monitor: Potomac 1901

*Half of actual value — See Engineering Narrative.

Page 4 0f 5
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SECTION ill - Page 2

9. Description of antenna system (if directional antenna is used, the information requested below should be given for each
element of the array. Use separate shoets if necessatry.)

Type Radiator Overall height in meters | Overall height in meters | Overall height in meters | H antenna is either top
Uniform cross- . of radiator above base above ground {without above ground (include loaded o
section steel insulator, or above base, | obstruction fighting) obstruction lighting) (sje"""';ae"éﬂed
towers if grounded. 60.7 60.7 scn fy in an
59.7 Exhibit.
Exhibit No.
NA
Excitation BJ series [ shunt

Geographic coordinates to neares! second. For directional antenna give coordinates of center of array. For single vertical
radiator give towsr location.

North Latitude 450 21 43" West Longitude 94 o 17 57"

If not fully described above, attach as an Exhibit further details and dimensions including any other
antenna mounted on tower and associated isolation circuits. Exnibit No.

Also, if necessary for a complete description, attach as an Exhibit a sketch of the details and

dimensions of ground system. Exhibit No.

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

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

1 certify that | represent the applicant in the capacity indicaled 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) Signa (cheak appropriate box below)
B. Benjamin Evans, P. E. N /
Address (include ZIP Code) [Dale / =
216 N. Green Bay Road, Suite 205, Thiensville, Wl 53092 05/26/2008
Telephone Na. {Include Area Code)
(262) 242-6000
] Technical Director & Registered Professional Engineer
[ Chief Operator "1 Technical Consuitant
[} Other (specify)
Page 505 FCC 302-AM

August 1995
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Throw Fire Project
FCC 302-AM
BMP - 20080715ADM
Exhibit — A

Pursuant to Section 73.1620 (a)(4), automatic program test authority is not available to an AM
station with a directional antenna system.



Engineering Exhibit
Application for License to Cover Construction Permit
KYES(AM), 1180 KHz, Rockville, Minnesota
50.0 KW-D, 5.0 KW-N, 8.0 KW-CH, DA-3
BMP-20080715ADM

Throw Fire Project

May 26, 2009



Summary of KYES Operation
and FCC Licensing Requirements

This Engineering Exhibit supports an application for license to cover a construction permit
of new AM radio broadcast station KYES, 1180 KHz, Rockville, MN (BMP-
20080715ADM) for a directional antenna System to operate at 50 KW daytime, 5.0 KW
nighttime and 8.0 KW critical hours, using separate antenna configurations for day and
night, and using the day array at reduced power during critical hours (DA-3).

The facility was constructed in accordance with good engineering practice and in
accordance with the underlying construction permit.

Ground Svystem

The tower ground system consists of 120 #10 solid copper wires around each tower within
the 30’ x 30° fenced area, and, from the fence line out (o at least 208 feet from each tower,
240 #10 copper wires. Ground wires between adjacent towers are joined by 4-inch copper
straps.

Sampling System

The sampling system consists of equal lengths of Andrew LDF4 ' foam phase-stabilized
coax. The excess sample cables are buried underground under the transmitter building so
that they are subjected to the same environmental conditions as the runs of cable going to
the towers. The antenna monitor is a Potomac Instruments 1901

While preparing for tune-up of the KYES antenna system, it was discovered that the phasor
manufacturer had mistakenly installed at the antenna tuning units of Towers 1 and 7, the
daytime towers, Delta current sampling transformers with half the sensitivity of the
transformers at the other towers. Apparently, the manufacturer chose to use transformers
with less sensitivity for the 50 KW daytime mode than for the nighttime towers so as not to
overdrive the antenna monitor inputs, not reahzing that Tower | is also used for the
nighttime 5 KW antenna system. This results in a display on the antenna monitor of the
current ratio of Tower 1 in the nighttime mode of exactly half the true value. In the interest
of conducting the proof and filing the license application expeditiously, the permittee is
submitting the license application, specifying the actal displayed Tower 1 nighttime
current ratio, although the actual current ratio is twice that, and therefore the results
conform with the construction permit. The sensiivity mistake in the installed transformers
will be rectified in less than two weeks following the filing of this Form 302 application.

Erection of Fences to Protect Public From RF Exposure and High Voltages

To protect the public from excess RF exposure and high RF voltages, six-foot high metal
wire-mesh fences of dimensions 30 feet by 30 feet (9.1 meters by 9.1 meters) have been
installed around all seven towers. These towers have been electrically grounded to prevent
stray RF voltages from forming on the fences. Since each tower is in the center of the
fenced-in area, and half the fence line dimension is 4.55 meters, these fences meet the
prescribed distance of 4 meters for 50 KW on 1180 KHz using quarter-wave (0.25 1)
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towers, as given in Table 2 of Supplement A to OET Bulletin 65, Edition 97-01. Signs
warning of high RF voltages will be posted on the tower fences.

In addition to the tower fences, the entire transmitter property is enclosed by a six-foot high
fence with a Jocked gate across the access driveway enirance, thus providing double-

protection against unauthorized access to the towers.

Verification of Antenna Patterns Using Method of Moments Modeling

The permittee has chosen to conduct the KYES proof using the Method of Moments
model, as provided for in Section 73.151 (¢) of the FCC rules. Both the day and the night
antenna systems were adjusted to produce the antenna monitor parameters within +5
percent in current ratio and +3 degrees in phase of the values calculated by the Method of
Moments model.

Field Strength Measurements

As required in Section 73.151(c) of FCC rules, field strength measurements were taken on
the day and night patterns at full authorized powers, and are included herein as an
attachment. The readings were taken on all of the maxima and minima points of the two
patterns, totaling four radials on the day pattern and ten radials on the night pattern. At least
four measurements were made on every radial.

Since it is desired to apply for the operating license as expeditiously as possible,
mformation concerning these measurements, such as GPS coordinates and descriptions of
the measurement points, were not available as of this date. As is explained at the end of this
narrative, the permitiee will submit an amendment to this Form 302 application with al] of
the supplemental information as soon as it becomes available.

Direct Measurement of Power

Common point current and impedance measurements are made using a Delta CPB-1A
impedance bridge installed in the common point bus in the main phasor cabinet. The
common pomt impedance has been adjusted for 50 +]0 ohms for both day and ni ght
antenna pattems. The proper common point current, adjusted for 8% overfeed at 5 KW and
5.3% overfeed for greater than 5 KW, will be 10 4 amperes for nighttime operation, 13.0
amperes for critical hours operation, and 32.4 amperes for daytime operation.

Required Exhibits Attached

The following exhibits 1o establish compliance with Section 73.151(c) of the FCC rules
have been attached hereto:

I. Moment of Methods Modeling Procedures and Calculations
2. Derivation of Monitored Antenna Parameters

3. Sample Line Measurements and Calculations

4. Reference Field Strength Measurements
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Required Exhibits vet to be Submitted

In the interest of expeditiously filing for the operating license, this application is filed with
the understanding that it will be supplemented with information regarding equipment
supplier’s changes and as may be appropriate due to delays by other service contractors.
Therefore, in approximately two to three weeks from this date, the permittee will file a
follow-up amendment to this Form 302 application, to contain the following additional
mformation:

Vertfication of Calibration of Sample Current Transformers
Post-Construction Certification of Tower Locations by Surveyor

GPS Coordinates and Physical Descriptions of Field Measurement Points
Certification that the Current Sampling of Tower 1 in Night Mode has been
rectified to display the true Current Ratio

:.bLJJN'-—'

The above information and the information attached are true and accurate to the best of my
knowledge and belief.

B. Benjamin Evans, PE.
Consulting Engineer for Throw Fire Project

May 26, 2009

Page 3 of 22



Method of Moments Modeling
to Match Measurements of Self-Impedances of Towers

Tower base impedance measurements were made at the final J-plug in the Antenna Tuning
Units (ATUs) using a General Radio 916-AL “cold” bridge and a Delta receiver/generator.
The other towers were floated by removing the same J-plug where the impedance measures
were made. The only component between the impedance bridge and the tower base was the
tower feed tube.

Expert MININEC Broadcast Professional, Version 14.5 was used to model the KYES array.
Ten segments were modeled for each tower.

A lumped load of -j10,000 ohms was modeled at the base of each floating tower to
simulate an open circuit at the base of the tower.

The tower heights were adjusted in the model in order to achieve calibration of the model
with the measured base impedances. All modeled tower heights were well within 75 and
125 percent of the physical tower heights as required by the FCC rules.

The modeled radius for each tower was the physical radius of the tower as determined by
the formula 3T/2x, where T is the tower face width in meters. The KYES towers are
uniform cross section triangular towers with a face width of 0.61 meters (24 mches). Thus,
according to the formula, each tower's radius was modeled at 0.29 meter.

Each tower is fed with a length of copper tubing that has two coiled turns between the exit
point of the ATU and the tower for lightning protection. The series inductance due to the
coiled tower feed was measured at the ATU output J-plug with the tower shorted to ground.

The modeled and measured base impedances of the towers at the ATU output J-plug, with

the other towers open-circuited at their ATU output J-plug, agree withm +/- 2 ohms and +/-
4 percent for resistance as required by FCC rules.
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Table 1 — Model Calibration to Measured Base Impedance Matrix

Twr Meas. Modeled Meas. |Assumed|Phys. Ht.| Model | Model %

Zate () Zyase () | Series X | Series X | (deg) | Ht. (deg) | Phys. Ht.
I 1391+3602 | 39.1 5138 | +j403 | +j46.4 846 88.8 105.2
2 | 39.8+561.0 | 398 +H11.6 | +j445 | +j49.4 84.6 88.5 104.9
3 | 38.7+550.0 | 38.6+9.8 | +j339 | +j402 84.6 88.2 104.5
4 | 37.6+458 | 37.6+j83 | +j34.8 | +37.5 84.6 88.0 1043
5 | 39.7+60.2 | 39.6+j12.0 | +j46.6 | +j482 84.6 88.6 105.0
6 | 38.7+43.2 | 38.7+j10.0 | +j38.1 | +33.2 84.6 88.2 104.5
7 | 39.0+158.5 | 39.0+j209 | +j38.6 | +j37.6 84.6 90.2 1069
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C:\Docaments and Settings\Gsorge
Tower 1 05-19-200¢ 23:24:53

YYES Tower 1

GEOMETRY

Werl\Desktop\KYES MOM Updated

0

5 19 _09\KYES

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

wire «caps Distance Angle 2 radius segs
1 none 0 6 0 .25 16
a 0 S
2 none 181.2 120.2 0 A 16
131.2 120.2 23.5
3 none 366.4 116.¢6 0 .24 10
366.4 116.¢ 5.2
] none 123.8 213.¢ 0 .29 10
123.3 213.¢ 84,
& none Z01.7 144.¢ 0 .2¢ 10
201.7 144.¢ B&.¢&
3 none 375.6 130.1 0 .29 10
375.% 130.1 58.2
7 none 90. 176.7 0 .29 10
S, 17¢.7 Q0.2
Humber of wires = 7

70

current nodes

minimum

Individual wires wire value wire
szegment lencth 4 2. 7
radiuas 1 .2¢ 1
ELECTRICAL DESCRIFTION
Frequencies (KHz)
frequency na. of  ssgmernt lenqgth

no. lowest stap steps mirninm

1 1,180, 0 1 -0244444

Se

Y ces
roe node

1

sactor phase

8]

magnitude

1

Lump-aed loads

resistance reactance inductance
laad  node (ohms) {ohmz) (mb )
1 1 ¢ ¢] o]
Z 11 Q0 ~10, 0600, ¢
3 21 0 ~19,000. 6]
4 31 ¢] -14,C00. c
G 41 0 -10,000. ¢
3 51 o -1, GO0, o}
7 1 0 -10,000, G

C:\Docaments and Settings\is
Towar 1 05-19-2009 23:24:5

50.

yrmalization

frey resist react impei phase VS¥R
(KEz) {ohmsz) {ohms) (ohm=) (deq)

0 e = 1; node 1, sector 1

1,150, 39.052 13.778 41.41 16.4 1.4803
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ma¥imum
value

9.02
.29

{wavelengths)

max imum

.0250585¢

type
voltage

capacitance passive

(
9
2]
)

5]

aF)

circait
I
)
I8
0
0
g

(v

ge Vierl\Dezktop\KYES MOM Updated N5 15 QU\EYES



Z:\Documents and Settings\George Werl\Desktop\KYES MOM ipdated
23:22:2

Tower 2 05-1%-200G

YYES Tower 2

GEOMETRY

Wire coordinates in deqgre

Eavironment: perfect o

wire Distance

caps
1 none 0
0
Z none 181.2
121.2

i wiz

Hamb-er 2
r

ent nodes

Cax

Individual wires
zegment length
radius

4
1

ELECTREICAL DESCRIFTION
Freguencies (KEz)

frequency

no. lowest step
1 1,180, &

Sl ces
source nadse
1 11

Lunped Joads

resistance
load node (whms)
1 1 0
4 11 0
3 21 0
4 31 0
o 11 6]
‘ 51 0
K 2} 4]

C:\Documents and Setting
Tower 2 05-19-200¢

IMPZDANCE
normalization

50.

freq resist react
{shms) {chms)

1;
39.764

nods 11,
11.+¢4

in

wire

sactor

9

X

<

o

B
e

o

w

other dimensiosns in mete

radius

.29

0

L

-

segs
25 i0

2%

10

0
b
¢}
28.2
0 .29 10
28
0 .29 10
58.6
0 29 10
58.2
0 29 10
G0.2

= 7

= 70

inimum maximuam

valus wire value

7
1

o <
5.d

.29

ro. of  segment leng
steps mirimum

0244444

phase
0

inductarce
{mk)
¢
o]
C,
¢
[¢]
¢}
¢

reactance
{ohms)
~14, 006,
¢
-10,000.
-1u,000.
~110,000.
-10,C00.
-14,000.

\George Vierl\Desktop\KYES MOM Updated 05 18 09NKY
23:22:32

impe-d
tobms)
1

41.43%

phrass

(dea)

1¢. 3
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Q.02
.29

th (wavelendaths)
max imam

.025055¢

type

voltage

capacitance passive
{(aF) circuit

] 0
) 0
) O
0 0
f) 4]
£} ¥
N Al

5

Sl s12
dB JdB



KYES Tower 3

SEOMETRY
Wire coordinates
Environment: per

wire caps Distanece
1 none 0
0
2 none 181.2
ri.2
3 none 366,49

4 none 3
123.8
) nane 72l .7
Z2u1.7
£ none 375.%

of

wiraes

current

Numbexr

Individual wires
segment lenath
radius

1

Lumped loads

resis

(ohms)

Ivad  node
1 1
11
21
31
41
51

61

RIFSEEN
COoO0oc oo

e

C:\Documents ard Settin
15-19-200¢

Towar 3

IMPEDANCE
normalization
freqg
{KEz)
zonrce =

1,150,

resist
{(ohmz)
1; nods

38,622

S22

nodes

tor

23:20:38

\Documents and Settings\Gesorge Werl\Deskto
er 3 05-19-20060

other

120.2
120.2
1le.¢
116.¢
213.¢
213.¢
144.9
144.9
130 .1
1x0.1
176.7
176.7

>
70

minimem

wire
4
1

nor.
sheg

magnitude

1.

Lance

23

50.
Ieact

(Oth)

Z1,

Ty

nAuG

reactance

{ohmsy
-1a,000.
-19,000.
o]
-19,000.
-14,000.
-10,0n0.
=14, 000,

35 \Gearge Wer 1\

24

J'Inp-’dfl

(hmz)
ter ]

RN

dimernsions in maters

radius
A

Do

e
.

o
‘o
o

&.5

0 .2 10
£8.2
0 .29 10
5.
0 .29 10
5.6
0 .29 10
88.2
0 .29 10
an.2

maximum

wire value
7 Q.02
1 .29

s2gment lenqth
mirimum
-0244444

(wavelengths)
maximum
-025655¢

phase
0

type

violtage

Tapacitarce passive
(aF) circuit

inductarce
{mk)

C " 0
G " i
¢ 0 n
(¢} 1] 1]
G ' 0
¢ ] N
(4] ] g

phase V3WR 511 512
(deq) 2 <dB
1.4 12008 15,457 - 1354
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C:\Documents and Settings\Gsorge Werl\Desktop\KYES MOM Updated 05 19 09\KYES

Tower 4 05-1%-200% 23:19:15

KYES Tower 4
SEOMETRY

Wire coordinates in deg
Environment: perfect qr

; other

wire

120.2
1z9.2

3 none 366.4 1lo.4
366.4 11e.4

| none 123.8 213.¢
123.8 213.¢

O none 201.7 144.9
z201.7 144.%

€ none 375.¢ 1301
375.% 130.1

7 none UGN, 176.7
Q. 176.7

Number of = 7

= T

minimem

Individual wires wire valus
seament length 4 2.8
radius 1 .2y

ELECTRICAL DESCRIFTION
Frequencies (KEz)

frequency no. O
no. lowest step steps

1 1,180, o 1

Sources
source nade
1 31

magnitude

Lumped loads

reactance
(ohms)
-14,000.
~16,600.
-1, 060.
G
-19,600.
-10,000.
-1n,C00.

load node
1
11
21
31
31
51

-1

DL 0 N ke
OOOQOOOTH

C:\Documents and Settings\G
Tower 4 105-18-200y 23:1%:21

IMPEDANCE

normalization = 50.

freqg resist react imped
(KEz) {(ohmz) (rhms) (ohms)
source = 1; rnods 2] o1

1,180, 537.5121 : WHL490

dimensions

Z rad
4] .29
23.¢

2%

4
n

.29

ve £ w w
N G [A¥]

WOWWONOMmO O WmD

N

maZ
wire
7
1

f  seoment
minimem
.0244444

length

phaze
0

inductarce
(mE)
0

DO OO

fo)

phasse

{(dea)}

12.5 14002

Page 9 of 22

in meters

ius seg

10

10

10

10

10

10

10

imum
valae
9.02

.29

(wavelength
ma X imum
02565546

type

violtage

capacitance
{aF)
i}
it
i}
')
5
"
1

5

s)

ra

Sire

3]
0
4]

e Werl\Desktop\¥YES MOM Updated 05 19 DOHNEY
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=)

owe

KYES Tower 5

GEOMETRY

Wire coordina other dimensions in meters

radius 5e9s
.25 10

wire caps

NN
w
'I\

N o
2 none 181.2 120.2
181.2 120.2

o
w

3 none 366.4 1le.¢% .29 10
. 366.4 116.¢ 2.2
| none 123.2 213.¢ .24 10
123.8 213.¢
5 none 201.7 1444 .29 10

P
(2}

z01.7 144.9
130.1
X75.¢ 130.1

.2y 10

-~
o
el
D
o
-
w
[e))

w

,

A%

WOWOWOUWOWOwWOD
~ ~m - .

7 none YU, 178.7 29 10
9. 1747 0.2
Mumber of = 7
current nodes = 79
minrimem mazimum
Individual wires wire valae wire value
seagment lenath 4 2.8 7 .02
radius 1 .29 1 .29

ELECTRICAL DESCRIFTION
Fregquencies (KHz)
frequency w. of  segment length (wavelengths)
no. lowest step S minimum maXximam
1 1,180, i 1 .0244444 .025055¢€

v
-
[i I
ol

N

Souvrces
irce node s2ctor magritude phaze type
1 41 1 1. [ voltage

Lumped loads

resistance reactance inductance capacitance passive
Ioad node {ohms) {ohm=z) (mE) (aF) cirauit

1 1 0 ~14,000. 8] 0 0

z 11 a -10,0600. ] i i
X 21 Q -1, 000, ¢ " i
4 31 0 -10,060. o] 4 0
o 4] 0 0 ¢ 4] 0

51 -149,000. G 3] 0

~ ™
DO

‘1 -1n,060. ¢ ‘) £

C:\Docuaments and Sertings\isecrge Werl\Desktop\KYES MOM Updated 15 18 0O\KYESR
Tower 5 05-19-200v

IMPEDANCE
narmalization = 50,

freg Jesist react impad phass V¥R 511 812
(KEz) {hims) {rhms) (ohms) (decr) dz dE

rource = neede 41, secior 1

1
1,184, 32,6531 Tez.0004 41.4G¢ 1¢.¢ 1.4254 -15.119 =~.13R72
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ower € 05-1%-200% 23:11:37

)

KYES Tower &

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

wire «caps Distance Angyle Z radius seys
1 none 0 G 0 .25 10

I

o

.
)

a G

2 none 181.2 120.2 .28 10

0
21.2 120.2 58.5
3 none 366.4 1166 0 .29 10
366.4 116.4 8R.2
4 none 123.2 213.¢ 0 .29 10
123.8 213.¢€ 24,
5 none Z201.7 144.y Y .29 10
201.7 144.9 38.6
3 none 375.6 13001 0 .29 10
375.¢6 13001 28.2
7 none 40, 176.7 0 .29 10
G0, 176.7 SN.2

i

Number of wires 7

current nodes = 70

ininimem maximam
Individual wires wire value wire value
segment length 4 5.8 7 .02
radius 1 .29 1 .29

ELECTRICAL DESCRIFTION
Frequencies (KHz)
frequency ro. of  segment length (wavelengths)
no. lowest step steps mirimum ma X imam
1 1,180, 0 1 .0241444 0256056

Souvrces

source node saector  magnitude phase type
1 51 1 1. i voltage
Lumped loads
resiztance reactance inductarce capacitance paszive

Ioad node {hms) (ohmz) {mkE) (aF) cireuit
1 1 0 -19,000. G 0 0

4 11 0 -10,000. 0 i 0

3 21 0 -1, 060. G ) 0

4 31 0 -1v,0660. 0 0) 0

5 41 0 ~-119,000. G 0 0

2 51 0 ¢ G 0 0

7 1 o] =10, 000. G 6 0

C:\Documents and Settings\iec
Towar 6 05-18-2009 23:11:49

ge Werl\Desktop\KYES MOM Updated 05 1% OI\KYES

IMPEDANCE
normalization = 50.

freq resist react impe-d phasa VSHR 511 512
(KHz) {ohms) {chns) (ohmx) (deq) dn dR
source = 1; node L1, sactor 1

1,180, 5e.711 Y 3g.0¢] 14.5 1.46¢5 ~-15.447 -.1257
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rd Settings\George Werl\Desktop\KYES MOM llpdated 05_19 09\KYES
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KYES Tower 7

GEOMETRY
Wire coordinat
Environment: per

other dimensions in meters

4 none 123.38 213.¢ .24 10

123.2 213.%

wire caps Distance Ancle Z radiasz segs

1 none 0 G 0 L2% 190
0 G 83,2

P nome 181.2 120.2 0 25 19
181.2 120.2 58.5

K none 366, 4 116.¢ 0 .29 10
366.4 116.4 5802

0

Py

5 noae 201.7 144.9 L2y 10

o]
z01.7 144.¢ 28,6
[ none 375,86 1201 0 29 10
375,06 130.1 23.2
7 none 90, 176.7 0 .28 10
an

i), 178.7

[\ %)

Number of wires = 7
rent nodes = 70

minimem maz imuem
Individual wires wire value wire value
seagment lerngth 4 5.8 7 2.02
radius 1 L2¢ 1 .29

ELECTRICAL DESCRIFTION
Freguencies (KHz)

frequency ra. of  s2gment length (wavelengths)

no. lowest step steps mirnimum max lmam

1 1,180, 0 1 .0244444 .025055¢

Sonrces
zource nade szctor  magnitude phaze type

1 £1 1 1. 0 voltage
Lump-ed loads

resiztance reactane inductance rapacitance passive

load  node {whmz) (ohms) (k) (F) circuit

1 1
z 11
3 21

~10,000. G 0 1]
=10, 000, 0 1) 0
~10,060. d 2l 0

SO OO0

g 31 -1u,C00. ¢ ] 0
o 41 -149,060. . G D] 0
2 51 =10, 800, ¢ 9 0
7 €1 c ¢ D] 0

o

C:\Documents and Settings\George Werl\Desknop\KYES MOM Updated 05 18_DO\EYES
Tower 7 05-19-2009 23:09:45

IMPEDANCE
normalization = 50.

resist react impe.d phas= VSHWR 311 512
(- hms) {ohms} (Ohmzs) (deca) [REX) dR
= 1; n £1, sector 1
S5 29,861 44.187 4Ty T.e967 -11.754 0 -.30601
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Derivation of Operating Parameters for Daytime Directional Antenna

After the calibration of the Method of Moments modeling with the measured self-
impedance of each tower with all other towers floating, the model was used to calculate the
daytime operating parameters. Calculations were made to determine the complex voltage
source values to be applied at ground level for each tower of the array to produce the
current moment sums for the towers which, when normalized to the reference tower,
provide equality to the theoretical parameters of the day directional pattern. These voltage
sources were then applied in the model and the tower currents were calculated.

The KYES towers are base sampled, which is appropriate for towers of 90 degrees or less.
Thus, the ground segment of each tower was used to determine the model operating
parameters of the array.

The values of the lumped loads for the towers not used for the daytime pattern, towers 2
through 6, necessary to detune those towers were determined by calculating the complex
voltage source values required to produce the theoretical parameters with a zero field from
each of towers 2 through 6. The predicted operating base impedances produced by the
model were then examined, and the conjugate value of the zero-field driving point
reactance for each of towers 2 through 6 was used for the lumped load.

The calculations of the antenna parameters are as follows:

Theo. | Theo. | Calc. R | Cale. X | Current | Current | Ant. Mon. | Ant. Mon.
Field | Phase | (Q2) (€2) | Mag(A) |Phase (°)] Ratio Phase

i I 0 5032 | 35.98 28.00 52 1 0
7 0.894 {1092 | 1527 4.68 2629 1111 0.939 +105.9

Twr




Ti\Doscuments
KYES Daytime Pattern

BEOMETRY

Wire coordinates in degrees;
Eavizomment: perfect qround

wire «caps Distance Angle
1 none 0 G
Q G

2 nome 181.2 120.2

181.2 120.2

K] none 366.4 1le.¢

116.4

3 none 123,03 213.¢
23.8 213.¢
5 none 201.7 144.¢
01.7 144.9
£ none 375.@ 13001

130.1
176.7
176.7

7
70

of

Mumbe v

minimam
wire valune

4 5.&
1

.29

Individual wires
segment lenqth

radius

ELECTRICAL DESCRIFTION

Frequencies (KHEz)
frequency na. of
no. lowest step stzps
1 1,180, 4] 1
Sources
source node s2chor  magnitude
1 1 1 2,449.32
2 £1 1 593,683
Lumped loads
resisztance reactance
Ioad node (0hms) (ohm=)
1 11 0 512.07
z 21 0 S01.eZ
3 31 0 501,464
4 a1 0 54u.1z
o %1 0 502.0Y

C:\Documents & Settings\GW\Desktop\KY

IMPEDANCE

normalization = 50,
freq resist react jmped o
(KEz} (ohms) {ohms) (ohm=) (
= 1; node 1, sector 1
2C. 323 25,431 N1.863 3

ranree = 2 node €1, secatnr 1
1,180 15.269 4.64807 15,67 1

e
Nase

deaq)

& Settings\SW\Desktop\KYES MOM Updated 051909\KYES Day

other dimensions in meters

z radias segs
0 .28 10
23,8

0 .25 10
£8.5

0 .29 10
5.2

0 .28 10
28,

0 -2y 10
su.g

0 .2Y 10
S8.2

0 .29 10
.2

mazimun

wWire
7

1

segment length
minimum
-0244444

inductance
{mk)

o]

C

o]

¢

G

value
9.02
.29

(wavelengths)
max 1mam
.025055¢

05-20-200%

capacitance passive

{
i}
)
()
)

1)

al)
4]

A
I
2
3

ES MOM Updated 051949\KYES Day

5.%

7. 3.30¢2
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Ci\Doo
Pattern 05

CURRENT rms
Freguency

Input power =

Eificiency
coordinates
current

no. X
iSND G
Z G
3 G

G

[Ea I 2%

)
<

-20-

7 ¢
b G
& C
10 G
END G
GND -21.1472
12 -41.1472
13 -41.147%2
14 ~91.1472
15 -91.1472
le -91.1472
17 -91.1472
b ~41.1472
1y ~-91.14752
z0 -91.1472
END -91.1472
GHND -104.059
z2 -164.059
23 -164.059
z4 -164.059
z5 -164.059
Ze -164.4y59
27 ~1e4.059
z2% ~164.059
9 -164.059
30 ~164.059
END -164.059
GHD -103.11¢
32 -193.11¢
43 103,11+

34 -103

L11¥

55 -103.11¢
30 -193.11¢
%7 -193.11¢6
A -103.11¢
34 -103.11¢
40 -in3.11¢
END ~103.11¢
GND ~1e5.n21
47 ~165.021
45 -le5.n21]
14 ~185.021
45 -165.021
40 -165.021
47 -165.621
42 -185.121
40 ~165%.021
Lo ~165.121

2006% 01:20:07

120 KHz

0,000, watts

0. %

degrees
Y 2
o] 8]
G 2,85
0 17.7¢
¢ 2¢6.64
o] 35.52
[¢] 44.4
3] 53.282
0 216
C 71.04
C 79.92
o] 2a.5
-15¢.607 ¢
-156.607 &.85
~-15¢.607 17.7
~15€6.607 26.5%
~156.607 35.4
-156.607 44.2%
-15€.¢07 53.1
-156.807 €1.9%
-156.807 70.2
~156.807 7Y.65
~15G6.607 &R].5
-327.e18 0

-327.%18 g.92
-327.618 17.¢4
~X27.818  2F.4¢%
%27 .18 35.2%&
~327.61% 4401
=327 .18 Lz.02
~327.018 ©1.74
=327.e18 70,56
~327 .01 7y.32
-327.81¢% ﬂS.Z
fH.O5009 [0}
SNSRI S
CQLR0C 17.6
€].504%9 2¢.4
FHO5000 L2
e Liva G ,j’t'

‘ )

Z.oMe

-115.%99  17.72
-115.9479 2« . 5g
36,44

E 44.3
1150279 Lx.1¢
EE R N 0 )

Guooe

TG4

E

2

5.0
O @

w ~J L
.
AR IO VIR g
NS

owd
.
e

N N BN N
N w0 ;
. R X

VOO oy

[N AN

s
(o
N
AR

—
o
W

- =
Lo Do Ld e N Za oo

—
bk

W

W s

DAY

1036504
.NG05161
0528252

L E78345
.351493
152303
.0102929
LBub1 360
157277
. 1%42%4
178751
.14751
L0%02773
0
L2235 80
1190655
05820444
.04E-13
L.031490¢
0627616

phase
{deq)

v en

.2
355.3
358.5
357.8
357.2
356.6
35¢.1

[oRl )

D

T

PO
Ty QY

w
o
&

N o

L2155 265.8
LR0BGSY 26505

n5006529 265.1
0506341 26407
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umcrts and Settings\Gzorge Werl\Desktop\KYES MOM Updated

real
(amps)
27.8%813
25.547%
28.176¢
27.008
25.
22.4944
18.251¢
15.4231
11.049
©.11908
4]
.514521
L280662
.13212¢
.0176CR%
-.068163
-.126702
-.158394
-.163312
-.14123%
-.095106457
0

t

.212474
-.117858
-.06570%22
-8.4E-03
.027023%
525997
0671965
L0TNGERNG
-06148372
.0405747

W
o~

!
SRR}

oW

[Selh A e B o B A SR = T RN

[N
Gy O SN O L Y )

B
T L O R Wt
. o

S
TN T W da o

.

o

0
¢
.1
21
0
.0

b BN hed Ry

-3
—4A51E—UJ
-4.73E-13
-4.24E~13
~Z.8%6E-u3

05_19 Q9\KYES

imaginary
(amp }
2 3404

-

O Gy
N
(=]

ey
N
NS
e

[ I
D .
J&-??\~J~J(ﬂw‘\£‘khw

Lol o B o Ul bl
{ b

3

=

<

09492

[

PR

4
.520244
.28473
-137254
-0255¢67
~-.0562537
-.110533
-.138645
-.141775
-.120983
-.0766987
0

.263572
-.146643
~.0724€52
-.01532133
.0275155
.05¢8443

7298621

.07€00449
.06£006h
.0425903

.604613
31371
.13742%
9. 03E-03
-.0784303
-.1315%34
-.153¢617
-.142604
~.12065%
-.072&518

-228559
-118892
L05202¢64
2.956E-03
-.0313ve0
~.052¢031
~.061991
-. 0600707
-.0408731
-.0305%00¢



0 1]

END -1€5.021 -115.979 @93.¢ Y 0 0 0

5ND -241.933 -287.305 ¢ -166418  239.3 -_.GB50D07 -.14306%
52 ~-287.305 2.82 -0924275 239.4 -.0G4706577 -.0795514
53 -287.305 17.¢4 -04528492 2406.2 -.G225292 -.0392826
54 -287.305 2£.46 LLECE-03 249, -3.18E-03 -%.27E-03
55 -287.305 35.29° -0186052 51.9 0117352 .0149434
5¢ -287.305 44.1 0386775 54.1 -0223272  .030844¢
57 “43 -287.305 52.92 -0487552 54.3 -02584744 .030576%
58 G2 ~287.305 61.74 . 0509609 54. -02%99533  .0412251
59 -241.933 -287.305 790.56 -0445222 53.5 -02¢4643 . 0352032
60 =-241.%33 -287.305 7%.32 -02895¢ 52,49 .0174511  .0231664

END ~241.933 -287.305 23.2 0 o ¢ o

5ND -8%.8508 -5.13072 O 26.2882  111.1 -9.44532 24.5323
€2 ~89.8508 -5.1%07% 9.02 26.1014 11C0.3 -9.04755 24.4831
) -35.8508 -5.140 25.2826  10%.8 -5.55742 23.7604
€4 -85.8508 -5H.18078 . 22.872%  10%.4 -7.91723 22.521%
£5 ~-8%.8508 -5.18072 3£.08% 21.80% 109. -7.1313 20.709¢%
(33 -8%.8508 -5.18078 45.1 19.4121 108.7 -6.21237 138.3912
€7 ~89.8508 -5.18078 54.12 16.4455 10&.3 -5.17694 15.4095
€3 -86.8508 -L.18078 63,13 13,0507 108, -4.04283 12.3087
£9 -85.8508 -5.18078 Tz.1¢ 9.26541  107.3 -2.82502 3.8242%
70 -8%.8508  -5.18078 £81.1% 5.08528 107.5 -1.52588% 4.250%¢

END -85.8508 -6.13078 90.2 0 ¥ Y 1]
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Derivation of Operating Parameters for Nighttime Directional Antenna

The Method of Moments model was used to calculate the nighttime operating parameters.
Calculations were made to determine the complex voltage source values to be apphied at
ground level for each tower of the array to produce the current moment sums for the towers
which, when normalized to the reference tower, provide equality to the theoretical
parameters of the night directional pattern. These voltage sources were then applied in the
model and the tower currents were calculated.

The value of the lumped load necessary to detune tower 7, the unused tower of the night
array, was determined by calculating the complex voltage source values required to
produce the theoretical parameters with a zero field from tower 7. The predicted operating
base impedances produced by the model were then examined, and the conjugate value of
the zero-field driving point reactance for tower 7 was used for the lumped load.

The calculations of the antenna parameters are as follows:

Twr Theo. | Theo. | Cale. R! Calc. X | Current | Current | Ant. Mon. | Ant. Mon.
Field | Phase | (Q) (£2) | Mag (A) |Phase (°)| Ratio Phase (°)

i 0.438 -6.9 | 5942 | -30.0] 3.697 0.1 0.471 -5.4

2 ] 0 51.82 10.78 7.853 5.5 1 0

3 0.523 16.7 | 4401 1.48 4187 215 0.533 +16.0

4 0418 | 649 | 0884 | -11.15 | 3.443 65.1 0.439 +59.6

5 099 | 995 4.07 -5.67 8.031 100 1.023 +94.5

6 0549 | 1220 | -265 | -138 4.433 121.8 0.564 +116.3

Page 17 of 22
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KYES Night Pattern

GEOMETRY

wire vcaps Distance Angle
1 none 0 0
0 0
2 noue 181.2 120.2
181.2 129.2
K nune 366.4 1le.¢
366, 4 116.¢
4 none 123.3 213.¢
123.8 213.¢
5 nuene 2017 144.¢
201.7 144.¢
£ none 375.9% 120.1
375.% 13001
7 naone 9. 176.7
9. 176.7
Number of wires = 7
current nodes = 79

minimum

Individual wires wire value
seagment length 4 2.8
radius 1 .29

ELECTRICAL DESCRIPTION
Freguencies (KHz)

frequency no. of
no. lowest step steps
1 1,180, 0 1

Sources
saurce node
1 1
z 11
21

magnitude
348.101
587.781
260,727

4 31 54.45%9
o 31 79.2997
‘ 01 18,6993

Lumped Ioads

resistance
(ohms)

0

reactance
(ohms)
517.11

reicle

]

other dimensions in mete:

ge Werl\Desktop\KYES MOM Updated 05_19 09\KYES

A radius segs
0 .28 10
28.¢
O .25 10
2&.2
0 .29 10
58.2
¢ .24 10
58,
0 .29 10
58.¢
0 .29 10
BR.2
0 2% 10
a2
maximum
wire value
7 ¢.02

1

seoment leng
mirimcm
.0244444

inductance
(mE)
[

Page 18 0f 22

.29

th (wavelenaths)
maximam

.025655¢

type

voltage
voltage
voltage
voltace
voltace
violtage

capacitance passive
(aF) circait
6 (



C:\Documents and Settings\Gsorgs Werl\Desktop\KYES MOM Updated 05 19 09\KYES

Night Rrray 05-206-200% 06G:38:2¢
IMPEDANCE
normalization = 50.

freg resist react imped
{KEz) {ohms) {chms) {ohms)
source = 1; node 1, sectsy 1
1,180, 59.424 ~-30.012 6£.573
source = 2; node 11, sector 1
1,120 51.81¢ 10.774% 52.927
xource = 3; node 21, sector 1

44.009 1.4732 44.034

source = 4; node 31, sectoxr 1
1,180 2338 -11.147 11.1&2
source = 57 node 41, ssctor 1
1,189 4.0692 =5.6732 £.582

C:\Documents and Settings\ie
Night Array 05-20-2008 40:38:2¢
CURRENT rmsz

Freqz
Inpat power =
Efficisncy =
coordinates

rent

na. X Y
GND 0 G

11806 KHz
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Sample Line Measurements and Calculations

The sampling system for KYES consists of Delta TCT current transformers installed at the
output of each antenna tuning unit, immediately adjacent to the final J-plug. Samples from
the current transformers are fed to the antenna monitor via equal lengths of 1/2-inch phase-
stabilized foam-dielectric coaxial transmission lines. The antenna monitor is a Potomac
Instruments 1901.

Impedance measurements of the sample lines were made using a General Radio 916-AL
impedance bridge. The measurements were made looking into the antenna monitor ends of
the sample lines with the tower ends of the lines open-ciruited.

The table below shows the frequencies above and below the carrier frequency where
resonance, defined as zero reactance corresponding with low resistance, was found. As the
length of distortionless transmission line is 180 electrical degrees at the difference
frequency between adjacent frequencies of resonance, and frequencies of resonance occur
at odd multiples of 90 degrees electrical length, the sample line length at the resonant
frequency below the carrier frequency of 1180 Khz, which is the closest to 1180 Khz, 15
270 electrical degrees. The elecirical length at 1180 Khz of each sample line was calculated
by ratioing 1180 to the lower resonant frequency and multiplying that ratio by 270
electrical degrees, as shown in the table below-

Sample Line OC Sample Line OC Sample Line Calc.
Twr Resonance Below Resonance Above |Electrical Length at

1180 Khz (Khz) 1180 Khz (KHz) 1180 Khz (deg.)

1 961.0 16093 331.5

2 961.2 1609.6 3315

3 961.2 1609.5 3315

4 961.1 1609.6 331.5

5 961.1 1609.5 3315

6 961.3 1609.9 3314

7 961.1 1609.6 3315

Thus, the sample lines are of equal length to within one electrical degree as required by
FCC rules.

To determine the characteristic impedances of the sample lines, open-circuit measurements

were made with frequency offsets of 45 electrical degrees above and below the resonant
frequency nearest to the carrier frequency.
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The characteristic impedance was calculated using the following formula, where R; + 1X;
and R; + jX> are the measured impedances at the +45 and -45 degree offset frequencies,
respectively:

Zo= (R + X,V x R,2 + x,2)112)172

Twr +45° Offset  |-45° Offset Freq. | +45° Meas. Z | -45° Meas. Z| Calc. Zo
Freq. (Khz) (Khz) {(ohms) (ohms) (ohms)
1 1121.2 800.8 5.6+j48.1 44 -350.6 49.6
2 1121.4 801.0 5.6 +j48.1 43 -1506 49.6
3 11214 801.0 5.7+ 3481 43 -150.6 49.6
4 1121.3 800.9 5.6+348.1 4.3 -150.6 49.6
5 11213 800.9 5.7+548.1 43 -350.6 49.6
6 11215 801.1 5.6+348.1 4.3 -350.6 49.6
7 11213 800.9 5.7+148.1 44 -1506 49.6

As seen in the above table, the characteristic impedances of the sample lines are in
agreement to well within 2 ohms as required by FCC rules.
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Field Strength Measurements
KYES, 1180 KHz, Rockville, MN
138.5 degree Daytime Radial

Dist. (km) Field (mV/m)

3.04
5.18
6.76
8.58
10.30
11.79

39.5
184
10
7.8
5.2
6.8

Time
0843
0851
0858
0909
0915
0920

Date
5/21/09
5/21/09
5/21/09
5/21/09
5/21/09
5/21/09
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Field Strength Measurements
KYES, 1180 KHz, Rockville, MN
176.7 degree Daytime Radial

Dist. (km) Field {(mV/m)

4.71
648
8.75
11.18

45
36
20.5
13.5

Time
0911
0902
0838
0851

Date
5/21/09
5/21/09
5/21/09
5/21/09
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Field Strength Measurements
KYES, 1180 KHz, Rockville, MN
215 degree Daytime Radial

Dist. (km) Field (mV/m)

3.70
4.75
6.76
8.72

33
235
18.5

16

Time
0755
0806
0816
0823

Date
5/21/09
5/21/09
5/21/09
5/21/09
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Field Strength Measurements
KYES, 1180 KHz, Rockville, MN

356.7 degree Daytime Radial

Dist. (km) Field (mV/m)

2.94
5.04
5.81
6.90
9.32

670
345
282
238
151

Time
0752
0802
0807
0811
0816

Date
5/21/09
5/21/09
5/21/09
5/21/09
5/21/09
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Field Strength Measurements
KYES, 1180 KHz, Rockville, MN
18 degree Nighttime Radial

Dist. (km) Field (mV/im) Time

2.32 490 1332
4.41 210 1338
6.11 156 1346
8.67 83 1354
11.02 56 1404

Date
5/20/09
5/20/09
5/20/09
5/20/09
5/20/09
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Field Strength Measurements
KYES, 1180 KHz, Rockville, MN

82 degree Nighttime Radial

Dist. (km)
4.23
7.85
9.44
11.60
12.81

Field {(mV/m)
6.5
245
225
1.5
0.88

Time
1631
1639
1645
1654
1700

Date
5/20/09
5/20/09
5/20/09
5/20/09
5/20/09
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Field Strength Measurements
KYES, 1180 KHz, Rockville, MN

111.5 Nighttime Radial
Dist. (km) Field (mVim)  Time Date
4.51 53 1747 5/20/09
6.66 1.5 1742 5/20/09
8.53 1.14 1733 5/20/09
10.91 058 1725 5/20/09

1244 0.3 1716 5/20/09



Field Strength Measurements
KYES, 1180 KHz, Rockville, MN
148 degree Nighttime Radial

Dist. (km)
2.69
571
8.77
10.38
12.24

Field (mVim)
7.6
0.89
0.56
0.72
0.49

Time
1758
1813
1827
1837
1845

Date
5/20/09
5/20/09
5/20/09
5/20/09
5/20/09
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Field Strength Measurements
KYES, 1180 KHz, Rockyville, MN
171.5 degree Nighttime Radial

Dist. (ki)
3.12
476
5.58
10.52

Field (mV/m)
6.7
35
2.8
0.95

Time
1713
1726
1820
1840

Date
5/20/09
5/20/09
5/20/09
5/20/09
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Field Strength Measurements
KYES, 1180 KHz, Rockville, MN
186 degree Nighttime Radial

Dist. (km) Field (mV/im)  Time Date
3.09 7.7 1707 5/20/09
473 3.0 1730 5/20/09
7.96 14 1903 5/20/09

8.80 2.65 1830 5/20/09



Field Strength Measurements
KYES, 1180 KHz, Rockville, MN
208.5 degree Nighttime Radial

Dist. (km)
346
537
6.29
10.52

Field (mV/m)
16.7
10.4
9.3
6.0

Time
1650
1736
1747
1853

Date
5/20/09
5/20/09
5/20/09
5/20/09
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Field Strength Measurements

KYES, 1180 KHz, Rockville, MN

229.5 Nighttime Radial

Dist. (km)
4.05
6.03
8.53
11.09

Field (mV/m)
4.25
1.98
1.44
147

Time
1643
1654
1704
1712

Date
5/20/09
5120/09
5/20/09
5/20/09
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Field Strength Measurements

KYES, 1180 KHz, Rockville, MN

252 degree Nighttime Radial

Dist. (km)
475
6.87
8.59
10.25

Field (mV/m)
14.9
10.2
8.3
99

Time
1630
1751
1741
1728

Date
5/20/09
5/20/09
5/20/09
5/20/09
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Field Strength Measurements
KYES, 1180 KHz, Rockville, MN
298.5 degree Nighttime Radial

Dist. (km) Field (mV/m)

3.88

5.26

8.66
11.95

14.1
10.7
5.0

275

Time
1847
1836
1829
1815

Date
5/20/09
5/20/09
5/20/09
5/20/09
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WOMBLE r
1401 Eye Street, NW
CARI__YLE Seventh Floor

Washington, DC 20005

SANDRIDGE Gregg P. Skall
_ Direct Dial: (202) 857-4441
Teleph :(202) 467-6900
& RICE e g Direct Fax: (202) 261-0041
A PROFESSIONAL LIMITED -1, ’
LIABILITY COMPANY WWW.WCsr.com E-mail: gskall@wcsr.com
July 8, 2009 FILED/AGCEPTED
JUL -8 Z009
Ms. Marlene H. Dortch Federal Communicationg Commission - .
Secretary Office of the Secretary

Federal Communications Commission :
Washington, DC 20554 .

Re: File No. BMML 20090527A1B
KYES(AM), Rockville, MN (Facility ID No. 136921)
Amendment to License Application (License to Cover BMP—20080715ADM)

Dear Ms. Dortch:

By transmittal letter of June 29, 2009, Throw Fire Project filed its amendment to FCC
Form 302-A for the above-referenced radio station. At the time of filing this amendment, the St.
Louis bank had not yet logged the original 302-AM application, which had therefore not yet
received the file number. That file number has now appeared.

Please associate the amendment filed on June 29, 2009 with File No. BMML
20090527AI1B. For your reference and convenience, a copy of the June 29, 2009 transmittal
letter and attachments are enclosed herewith.

Should you desire further information in connection with this request, kindly contact the
undersigned.

Sincerely,

ﬁﬁ? Jol

Gregg

Enclosures

GEORGIA / SOUTH CAROLINA / NORTH CAROLINA / VIRGINIA / WASHINGTON D.C. / MARYLAND / DELAWARE

WCSR 4164182vl
(57294.0001.9)



WOMBLE " STAMP & RETURN

1401 Eve Street, NW
CARLYLE

Seventh Floor
Washington. DC 20005

SANDRIDGE Gregg P. Skall
. L < Direct Dial: (202) 857-4441
& R[CE Telephone: (202) 467-6900 !
 PEoees SN AL Liniren Fax: (2027 467-6910 Direct Fax: (202) 261-0041
o L‘i)auilr,b(\;\;p\\.: WWW.WEST.Com ) Email: gskall AWCST.com
June 29, 2009 E?TED
o '\G
e EDIR X
Ms. Marlene H. Dortch UN 29 20 o
Secretary J cal &m\ssw
Federal Communications Commission m@?ﬁg‘é\mﬁwe

Washington, DC 20554

Re:  KYES(AM), Rockville, MN (Facility ID No. 136921)
Amendment to License Application (License to Cover BMP-20080715ADM)

“Dear Ms. Dortch:

Transmitted herewith on behalf of Throw Fire Project is an amendment to the license
application filed with the FCC on May 26, 2009. A stamped copy (Attachment A) of the license
application is attached for your reference, as the license has not yet been granted an application
number.

We respectfully note that this amendment consists of information which was not included
in the original license application. The information contained in this amendment consists of the

following:

e Verfication of Calibration of Sample Current Transformers

» Post-Construction Certification of Tower Locations by Surveyor

* Field Measurement Data with GPS Coordinates and Physical Descriptions of
Measuring Points

e Certification that the Current Sampling of Tower 1 in Night Mode has been
rectified to display the true Current Ratio

Should any question arise concerning this material, please communicate directly with this
office or, with respect to technical matters, with B. Benjamin Evans, 216 N. Green Bay Road,
Suite 205, Thiensville, WI 53092; telephone: (262) 242-6000; email: benfievansassoc.con.

Sincerely,

Enclosures

GEORGIA / SOUTH CAROLINA / NORTH CAROLINA / VIRGINIA # WASHINGTON D.C. 7 MARYLAND / DELAWARE

IT7294. so0l. T



cc: Andrew W. Hilger (LPF)
Son Nguyen, Media Bureau, FCC
[rene Bleiweiss, Media Bureau, FCC

WCSR 4159514vl
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Federal Communications Commission Approved by OMB
' Washington, D. C. 20554 3060-0627 FOR
o Expires 01/31/98 FGC
USE
ONLY
FCC 302-AM
APPLICATION FOR AM
BROADCAST STATION LICENSE FOR COMMISSION USE ONLY
(Please read instructions before filling out form.) FILE NO.

SECTION | - APPLICANT FEE INFORMATION

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

THROW FIRE PROJECT

MAILING ADDRESS (Line 1) (Maximum 35 characters)
1310 SECOND STREET

MAILING ADDRESS (Line 2) (Maximum 35 characters)

CITY STATE OR COUNTRY (if foreign address) ZiP CODE
SAUK RAPIDS MN 56379-2532
TELEPHONE NUMBER (include area code) CALL LETTERS OTHER FCC IDENTIFIER (if applicable)
320-251-1780 KYES 136921

2. A. is afee submitted with this application? D Yes @ No

B. If No, indicate reason for fee exemption (see 47 C.F.R. Section 1.11 12).

[l Governmental Entity [[] Noncommercial educational licensee K] Other (Please explainy Amendment

C. If Yes, provide the following information:

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

(A) (B) (C)
FEE DUE FORFEE TYPE
FEE TYPE CODE FEE MULTIPLE CODE IN COLUMN (A) FORFCC USE ONLY
To be used only when you are requesting concurrent actions which result in a requirement to list more than one Fee Type Code.
(A) (B) (C)
FORFCCUSE ONLY
TOTAL AMOU(\%_T
REMITTED WITH THIS
ADD ALL AMOUNTS SHOWN IN COLUMN C, APPLICATION FORFCC USE ONLY
AND ENTER THE TOTAL HERE.
THIS AMOUNT SHOULD EQUAL YOUR ENCLOSED $
REMITTANCE.
FCC 302-AM

August 1995



SECTION I - APPLICANT INFORMATION

1. NAME OF APPLICANT
Throw Fire Project

MAILING ADDRESS
P. O. Box 547, 1310 Second Street North

CiTY STATE ZiP CODE

Sauk Rapids MN 56379

2. This application is for:

XlCommercial [JNoncommercial
XIAM Directional {"]JAM Non-Directional

Call letters Community of License Construction Permit File No.-| Modification of Construction Expiration Date of Last

KYES Rockville, MN BNP-20020508AAN Permit File No(s). Construction Permit
BMP-20080715ADM 01/2512009
BMP-20080220ABE

3. Is the station now operating pursuant to automatic program test authority in accordance [Jves X No
with 47 C.F.R. Section 73.16207?

Exhibit No.
Eng. Stmt.

if No, explain in an Exhibit.

4. Have all the terms, conditions, and obligations set forth in the above described [XlYes [ ]No
construction permit been fully met?

Exhibit No.

If No, state exceptions in an Exhibit.

5. Apart from the changes aiready reported, has any cause or circumstance arisen since the [ ves No
grant of the underlying construction permit which would result in any statement or
representation contained in the construction permit application to be now incorrect?

Exhibit No.

If Yes, explain in an Exhibit.

6. Has the permittee filed its Ownership Report (FCC Form 323) or ownership certification in X ves [Ino
accordance with 47 C.F.R. Section 73.3615(b)? (L] Does not apply

Exhibit No.

If No, explain in an Exhibit.

7. Has an adverse finding been made or an adverse final action been taken by any court or [(Jves XIno
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.

Exhibit No.

Page 2 of 5 FCC 302-AM
August 1985
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{: Yes No

8. Does the applicant. or any party lo the application. have a petition on file to migrate 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 holding period allowed)
with the AM {acililty proposed o be modified herein?

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

The APPLICANT hereby waives any claim o 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 slatements made in this application and attached exhibits are considered
material representations and that alt the exhibits are a material part hereof and are incorporaled herein as set aul in full in

CERTIFICATION

i. By checking Yes, the applicant cerlifies. that, in the case of an individual applicant, he [ZI Yes D No
or she s 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-individua! applicant (e-g.. corporation, partnership or other unincorporated

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

includes FCC benefits pursuani to that section. For the definition of a "party” for these

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

2. I certtify 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.

Normo Signature %
Andrew W. Hilger M M/
g [
Dale

elephonq,/fammber
5/26/2009 320-251-1780

Title
President

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 INDIMIDUALS REQUIRED BY THE PRIVACY ACT AND THE PAPERWORK REDUCTION ACT

The solicitation of personal information requested in this application is authorized by the Communications Ad 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 seaching that
defermination, or for law enforcement puiposes, d may become necessary fo refer personal information contained in this form to another
govemment agency  In addition. al 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 withoul action having been taken upon i or ils processing mmay 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, induding the time for
feviewing instructions, searching existing data sources, gathenng and maintaining the data needed, and completing and reviewing the collection of
information. Comments regarding this burden estimate o any other asped 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 compieted forms to this address.

THE FOREGOING NOTICE IS REQUIRED BY THE PRIVACY ACT OF 1974, PL. 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 US.C. 3507.
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SECTION Iil - LICENSE APPLICATION ENGINEERING DATA

Name of Applicant
Throw Fire Project

PURPOSE OF AUTHORIZATION APPLIED FOR: (check one)

X station License

[:] Direct Measurement of Power

1. Facilities authorized in construction permit

Call Sign File No. of Construction Frequency Hours of Operation Power in kilowatts

KYES Permit (if applicable) (kHz) Unlimited Night Day
BMP-20080715ADM 1180 5.0 50.0

2. Station location

State City or Town

Minnesota Rockville

3. Transmitter location

State County City or Town Street address

MN Stearns Maine Prairie (or other identification)

Township County Rd. 147 & 93" Ave.

4. Main studio location

State County City or Town Street address

MN Benton Sauk Rapids (or other identification)

1310 2™ Street N

5. Remote control point location (specify only if authorized directional antenna)

State County City or Town Street address

MN Benton Sauk Rapids (or other identification)
1310 2™ Street N

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

7. Does the sampling system meet the requirements of 47 C.F.R. Section 73.687 X Yes [Ino

However, see Engineering Statement.
[] Not Applicable

L . L. . . Exhibit No.
Attach as an Exhibit a detailed description of the sampling system as installed. On File

8. Operating constants:

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

modulation for day system
324

RF common point or antenna current (in amperes) without

Measured antenna or common point resistance (in ochms) at
operating frequency

Night 50 Day 50

operating frequency
Night 0

Measured antenna or common point reactance (in chms) at

Day 0

Antenna indications for directional operation

Antenpa mqnitor Phase Antenna monitqr sample Antenna base currents
Towers reading(s) in degrees current ratio(s)
Night Day Night Day Night Day

1 438 0.0 471 1.000 279 217

2 —Night / 7 - Day 0.0 +105.9 1.000 .939 7.60 263

3 +16.9 - 528 - 4.05 -

4 +59.9 - 435 - 3.37 -

5 +95.2 - 1.029 - 7.82 -

6 +115.8 - 562 - 432 -

Manufacturer and type of antenna monitor: Potomac 1901

Page 4 of 5 FCC 302-AM
August 1995
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S8ECTION il - Page 2

8. Description of antenna system (if directional antenna is used, the information requesied below shouid be given for each
element of the array. Use separate sheets if necessary.)

Type Radiator Overall height in meters | Overall height in meters Overall height in meters | If antenna is either top
Uniform cross- of radiator above base above ground (without above ground (include loaded or
section steel insulator, or above base, | obstruction fighting) obstruction fighting) sectionalized,
towers if grounded. 60.7 60.7 describe fully in an
59.7 Exhibit.
N/A
Excitation Series D Shunt

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

North Latitude 450 27 43" West Longitude 94 ¢ i 57

If not fully described above, attach as an Exhibit further details and dimensions including any other
antenna mounted on tower and associated isolation circuits. Exhibit No.

Nm,ﬁmawfaawnpbtedesaipﬁon,aﬂa&asm&ﬁb&aske@ofﬁede&aﬂsm

dimensions of ground system. Exhibit No.

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

11.Givereasonsformed\angemamemaorcomnonpointmistanoe.

lwﬁfymaummmmmmmwmwmmmm;mmmmewmmemof
tedwﬁw!hhmaﬁmandﬂwatiﬁstmetoﬂreb&ctofmyknaﬁedgeandbeﬁef.

Name (Please Print or Type) Sig riate box )]
B. Benjamin Evans, P. E. 2 %22
Address (include ZIP Code) lpate &~ /
usn.em&ymsmmnmmmsm 06/25/2009
Telephone No. (Include Area Code)
{262) 242-8000
[ Technical Director X Registered Professional Engineer
[1 Chief Operator [[] Technical Consuitant
[] Other (specify)
Page Sof 5 FCC 302-AM

August 1995
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Engineering Statement
Amendment to Application for License
KYES(AM), 1180 KHz, Rockville, MN

This Engineering Statement and attached exhibits supports the pending application for
license to cover construction permit of KYES, 1180 KHz, Rockville, MN (BMP-
20080715ADM).

At the time the permittee of KYES, Throw Fire Project, submitted its antenna proof and
application for license to cover, on May 26, 2009, certain information required for
licensure was not yet available. With this amendment, Throw Fire hereby submits all of
the required information that was not included in the original license application.

The information contained in this amendment is as follows:

1. Verification of Calibration of Sample Current Transformers
. Post-Construction Certification of Tower Locations by Surveyor
3. Field Measurement Data with GPS Coordinates and Physical Descriptions
of Measuring Points
4. Certification that the Current Sampling of Tower 1 in Night Mode has
been rectified to display the true Current Ratio

The above information and the information attached are true and accurate to the best of
my knowledge and belief.

[ e

B. Benjamin Evans, P.E.
Consulting Engineer for Throw Fire Project

June 25, 2009
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Verification of Calibration of Sample Current Transformers

Prior to calibration of the current transformers, a check was made of the calibration of the
Potomac Instruments 1901 phase monitor’s current sample inputs. The PI monitor was
placed in the "test" mode as per instructions in the manual. An RF voltage of more than 3
volts was applied to the Tower 1 (daytime reference tower) input to the phase monitor,
and the test ratio and phase indications for Towers 1 through 7 were observed. In test
mode, the readings should nominally be 1.000 ratio and 180.0 degrees phase. The results
are as follows:

Tower Ratio Phase
1 1.000 180.0
2 0.998 180.1
3 0.998 179.9
4 0.998 180.0
5 0.998 180.0
6 0.998 180.0
7 0.998 180.1

As can be seen, all ratios were within -0.2% of the Day reference and all phases were
within + 0.1 degree of the Day reference. According to the PI manual, no calibration
adjustments are required and none were performed.

For purposes of current sample toroid calibration, a test jig was constructed in the phasor
cabinet to energize three toroids at a time side-by-side with a common RF feed to the
dummy load (see photographs). The toroids were grounded to the copper strap within the
phasor cabinet. The test jig accommodated no more than three toroids at a time due to
space and mounting limitations. Toroids were measured in groups of three, and
measurements were repeated for different combinations of toroids using the same phase
monitor inputs. The Tower #1 toroid was included in every test group as the common
reference. Toroid #1 was connected to the Day reference input (Tower 1) of the antenna
monitor. More than 2 volts RF were applied to all phase monitor inputs used.

Three equal length test cables (approximately 25 feet long) were constructed using RG-
58 cable. These cables were from the same cable spool, and they measured within 1/4

inch of each other.

The results of these comparisons are shown below:

Test Group 1
Toroid SIN Input Ratio Phase
1 17822 1(A) 1.000 -0.1
2 17880 4 (D) 0.998 0.0
3 17881 5(E) 0.997 0.2

Page 2 of 7



Test Group 2
Toroid SI/N Input Ratio Phase
1 17822 1(A) 1.000 -0.1
4 17877 4 (D) 0.999 0.2
5 17878 5(E) 0.997 0.4
Test Group 3
Toroid SIN Input Ratio Phase
1 17822 1(A) 1.000 -0.1
6 17879 4 (D) 0.998 0.3
7 17823 5 (E) 0.997 0.3

As can be seen, all three combinations of toroid test groups produced nearly identical
readings on the phase monitor, and all readings are essentially unity ratio and zero phase,
well within the published accuracy of the phase monitor (+0.010 ratio, +1.0 degree
phase). Thus, it is concluded that the current sampling of all the toroids are in excellent
agreement with each other.

Page 3 of 7



Photographs of Sample Current Toroid Test Setup
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Photographs of Sample Current Toroid Test Setup (Continued)

‘ Y ’k_ie;’

current samples into pase monitor inputs

H——

Toroid
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Post-Construction Certification of Tower Locations by Surveyor

As required by the FCC rules, a post-construction certification by a land surveyor was
commissioned to confirm the orientations and distances to Towers 2 through 7, with
Tower 1 as reference. The actual certified survey is on the next page. The results are
summarized in the table below. The survey figures have been converted to electrical
degrees for the spacings, and azimuths clockwise from True North for the orientations, as
per FCC convention.

Figures from Survey

Survey Figures Converted

Per Construction Permit

Tower . . . Dist. Orientation Spacin Orientation
Dist. (ft) Orientation (elec deg) (deg T) ? deg) g (deg T)
2 419.26 S$59°49° 40" E 181.1 120.2 181.2 120.2
3 848.17 $63°24° 33" E 366.3 116.6 366.4 116.6
4 286.65 S33°36° 40" W 123.8 213.6 123.8 213.6
5 466.95 S35°04° 47" E 201.7 144.9 201.7 144.9
6 869.48 $49°54° 05" E 375.5 130.1 375.6 130.1
7 208.39 S03°16° 38" E 90.0 176.7 90.0 176.7

As can be seen, the measured spacings are all within a tenth of an electrical degree from

the construction permit values, and all of the measured orientations match the

construction permit values, rounded to the nearest tenth of a degree.

Page 6 of 7




)

L
Q Q
oo
VBM
326
223
Bge
B
N o
™
§ 8

19370™d FJHIIIMOYHL

(

140 1 133H$

002y ON NOILYULSIDIN YLOSINNIN
v e ATITYIRG D NINYINTR
VLOSTINNIN 40 VLS i S :
O AT Y WY 1LLVILL ARV 53%%«?5#}
VASHA SY M ERODTH HO NV I ARA X 15 QU MS 82¢

OFE6°¥12:02¢ X¥d
210¥-GE2-02E Hd

‘ONI 'SY0AIAYNS NV
308 ® A3TIYW.0

QAL IHON4 T INIWAISQ F RS 40 NOLLONSOUIY

CIIRIOHLNYND PNIMYEG §TH) 30YW ONY Q4010430 OHM YOATAINS
341 ONLIIVINOD {SULd LNOH] DA BSOMNINPALO ANY ¥OJ 8O ALYYY
YOO ANV A8 O GITIY A LON QUIOHS ONY BOJ QIUVATNY S¥M L1
WOHM OL ALYYS JHL 4O LL/3NIN 3L 8O ¢ AWO QIGNILNT §1 ARAUNS STL

$G01°499°02¢ Xvd
G06% G802 Hd
0ZESG NWONTHIS 0100

133415 NIVW 012
MY AR A8 Q3AV4IYd AJAYNS 11INE SV ¥IMOL
‘310N
ATY 720,
1 720385 Yoo F
3704 ¥3M0Od S3LYITON] HERTU L 1T TS
Qo LT LRI %
— TR TR WA MS INL A0
LNIWNNOW NOYT /.//ol/ - PTHNAOD M ~ .
LSY2 ALNNOD SNYY3LS SILVIIANT O E— - Seo REARN
TR M TR A A R T T e - B o e b ey oo e TP WP IUOUROR
RO IS h dHL
39¥1d LNIWANOW NOYT S3LVITGN AR T LG NAS 301 MS TAL AN Vil WH AHE A0 AN HIAeE
pusba /.
432/ NT 338
v w % o0 oor
3 :n....:,i § SEHITIL D (L VIS 40 w1 MK THL A0 813 AN oz
00°001 L A 4D X7 00 1 fol HLYON IML 40 3N1] HIOS 9xpL
— ! SATH]
N TLBHIC6RS
o en
ad-ﬂ.).:n;< “
&= 2
-
c s 9)
N € YIM0L
: ]
L4 z k:
ml m {vne g ] m .m M
a m 2 ¥ 301 34 8
3 m [ e}
1] £ 1y ) -
N * eimor B %
& x
w1 L4
p.
I8
PE - .mm
] eisp
H _ 3%
22 he
2% ¥
PH HEL
VE Hioly
PRl L
Rg b7 Z
H ]
" AUN 2714 F
E T 0
-p HIMNTROD 3N _o
87N 2N g - e
WO i3 R AUH L) €2 VTS T M . N N
. N . “ Lt o e s 2 LP1 "ON ;\{Qﬁ\« SR ULY uu.m 1 48 THL A0 911 AN THL 2D ANITHINON ALNNOJ b P
— oot o Liiny g4k oasvos mim
TS M 0615068 § T T e e et My A e R g T el




Certification that the Current Sampling of Tower 1 in Night Mode
Has Been Recified to Display the True Current Ratio

As reported in the engineering statement of the original license application, it was
discovered. while preparing for tune-up of the KYES antenna system, that the phasor
manufacturer had mistakenly installed at the antenna tuning units of Towers 1 and 7, the
daytime towers, Delta current sampling toroids with half the sensitivity of the
transformers at the other towers. Apparently, the manufacturer chose to use toroids with
less sensitivity for the 50 KW daytime mode than for the nighttime towers so as not to
overdrive the antenna monitor inputs, not realizing that Tower 1 is also used for the
nighttime 5 KW antenna system. This resulted in a display on the antenna monitor of the
current ratio of Tower | in the nighttime mode of exactly half the true value.

This problem has now been rectified. The toroids at Towers 2 through 6 have been
replaced with toroids identical to those that are installed at Towers | and 7. The make and
model is Delta TCT-1. Now all the Tower ATUs are equipped with identical toroids with
the same semnsitivity of 0.5 volts per ampere', and now the display of the Tower 1
nighttime current ratio reads its correct value. The replacement of these toroids resulted
in very little change in the other monitored antenna parameters, and are well within the
permitted deviation from the modeled parameters, as seen below:

Nighttime Antenna Parameters

Tower Modeled Antenna Parameters Actual Pag:g;:zee:::ﬁer Toroid

Ratio Phase (°) Ratio Phase (°)

1 0.471 -5.4 0.471 -4.8

2 1 0 * 1 : 0

3 0.533 . +16.0 0.528 | 4169

4 0.439 +59.6 0.435 +59.9

5 1.023 +94.5 1.029 +95.2

6 0.564 , +116.3 0.562 +115.8

! The calibration of the current samples described in the first section of this report included the five
replacement toroids.
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