ENGINEERING STATEMENT OF A. EARL CULLUM, JR., CONSULTING
RADIO ENGINEERS, IN CONNECTION W{TH THE APPLICATION OF
KANSAS BROADCASTING, INC., LICENSEE OF RADIO STATICN KANS,
WICHITA, KANSAS, FOR CONSTRUCTION PERMIT TO CHANGE FREQUENCY
FROM 1240 KILOCYCLES TO 1480 KILOCYCLES, TO INCREASE POWER
FROM 250 WATTS TO 5000 WATTS DAYTIME AND 1000 WATTS NIGHT=
| TIME USING A DIRECTIONAL ANTENNA DURING NIGHTTIME HOURS,

TO INSTALL A 5000-WATT TRANSMITTER, AND TO CHANGE THE
TRANSMITTER SITE FROM THE LASSEN HOTEL TO A LOCATION WEST
OF WICHITA, KANSAS. ‘

*» * * * * *®

I, Do A. PETERSON, AM A RADIO ENG;NEER ASSOCIATED WITH THE
FIRM OF A. EARL CuLLUM, JR., CONSULTING RADIO ENGINEERS, WITH
OFFJCES LOCATED IN DaLLAS, TEXAS. | &RADUATED FROM THE Ehs{ﬁEER-
ING SGHOOL OF SOUTHERN METHODIST UNIVERSITY N 1934 wiTH A BACHELOR
OF SCIENCE DEGREE’iN ELECTRiICAL ENGINEERING. MY EXPERJENGE

INCLUDES ALMOST GONTINUOUS EMPLOYMENT BY BROADGAST STATIONS SINGE

o 1933. Since 1940, | HAVE BEEN ASSOGIATED WITH THE F|RM OF

A. EARL CuLLUM, JR.
THIS FIRM HAS BEEN EMPLOYED BY KANSAS BROADCASTING, Inc.,

LICENSEE OF STATtON KANS, WicHiTA, KANSAS, TO PREPARE THE
ENGINEERING PORTIGN OF AN APPLIGATION FOR GONSTRUCTION PERMIT TO
CHANGE FREQUENCY FROM 1240 kiLogycLeEs To 1430 KiILOGYGLES, TO
INGREASE POWER FROM 250 wATTs To 5000 WATTS DAYTIME AND 1000 waTtTs
NIGHTTIME USING A DIREGTI{ONAL ANTENNA DURING NIGHTTIME HOURS, TO
INSTALL A S5000-=warTrT TRANSMITTER, AND TO cHANéE THE TRANSM!TTE;
SITE FROM THE LASSEN HOTEL TO A LOCATION WEST OF WICHITA; KANSAS.

EXISTING OPERATING CONDITIONS

Station KANS s NOW LIGENSED TO OPERATE WITH 250 WATTS OF

POWER UNLIMITED TIME ON THE 1240=KILOGYGLE GHANNEL IN THE VicINITY

OF WicHITA, KanNsAs. THE ANTENNA 1S LOGATED ON TOP OF THE LASSEN
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HOoTEL IN THE GiTY OF WiCHITA, KANSAS. [T HAS BEEN ASSUMED THAT
THE EXISTING ANTENNA HAS AN EFFICIENCY SUGCH AS TO PRODUGE AN
UNATTENUATED FIELD OF 75 MILLIVOLTS PER METER AT ONE MILE FOR A
RADIATED POWER OF 250 WATTS. THE GROUND CONDUCTIVITY IN THE
VICINITY OF WicHITA, KANSAS, HAS BEEN ASSUMED TO HAVE A VALUE OF
20 Times 10 To THE MiNUS 14TH E.M.U. AS SHOWN ON THE GROUND
ConbDucTIvITY MAP IN THE STA&DARDS OF GooD ENGINEERING PRACTICE
OF THE FEDERAL COMMUNICATIONS COMMISSiON. MAPS SHOWING THE
EXISTING COVERAGE OF STATION KANS HAVE BEEN PREPARED; BASED ON
THESE ASSUMPTIONS.

PROPOSED QPERATING CONDITIONS

AN ALLOCATION STUDY OF THE NIGHTTIME CONDITIONS ON THE 1480~

i

KILOCYCLE cHANNEL)HAS BEEN MADE. {L]MITATIONS TO STATIONS WERE
CALCULATED BY USING THE 10=PERGCENT TIME, sacoﬁﬁ}Houa, SKY=WAVE
CURVES OF THE FeEDERAL COMMUNIGCATIONS COMMISSION-AND A RATIO OF

20 To0 1 FOR DESIRED TO UNDESIRED S!GNALS. AFTER THE ALLOGATION
STUDY HAD BEEN MADE, A DIRECTIONAL ANTENNA WAS DESIGNED fm PROVIDE

FOR OPERATION ON THE 1480=xiLocYcLE CcHANNEL wiTH 1000 waTTs oOF

b

@owaa DURING NIGHTTIME HOURS FROM THE VICINITY OF WICHITA; Kansas.

COMPLETE SPECIFICATIONS OF THE PROPOSED ANTENNA ARE ATTACHED.
DURING DAYTIME HOURS,; STATION KANS PROPOSES TO OPERATE WITH

5000 WATTS OF POWER AND A NONDIREGTIONAL ANTENNA 200 FEET HIGH.

IT HAS BEEN ASSUMED THAT THE ANTENNA EFFIGCIENCY WILL BE SUCH AS

TO PRODUGCE AN UNATTENUATED FIELD OF 445 MILLIVOLTS PER METER AT

ONE MILE FOR A RADIATED POWER OF 5000 wATTS.

IN CALCULATING THE COVERAGE TO BE EXPECTED FROM THE PROPOSED
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ANTENNA SYSTEM, USE WAS MADE OF THE GROUND CONDUCTIVITY MAP IN

THE STANDARDS OF GooD ENGINEERING PRACTICE WHICH INDIGATES THAT
THE GROUND CONDUCTIVITY W THE VIGINITY OF WICHITA, KANSAS, 18§

20 Ttimes 10 Tto THE MINUS 14TH E.M.U.

LIST OF FIGURES ATTACHED

IN CARRYING OUT THE STUDIES, DESIGNI{NG THE DIRECTIONAL ANTENNA,
AND DETERMINING THE COVERAGE, THE FOLLOWING FI1GURES WERE PREPARED
BY ME OR UNDER MY DIREGT{ON{

1. OSPECIFIGATIONS OF PROFOSED ANTENNA FOR KANS

2. DIRECTIONAL ANTENNA DESIGN FORMULAE

3¢ DIRECTIONAL ANTENNA CALCULATIONS

4, ANTENNA AND GROUND SYSTEM SPECIFIGATIONS

5. DIREGTIONAL ANTENNA HOR|ZONTAL RADIATION PATTERN AND
TABULATION OF DATA FoR 1480-xkiLocycLe, 1000=watT
OPERATION

6., DIRECTIONAL ANTENNA VERTICAL RADIATION PATTERNS AND
TABULATIONS oF DATA FoR 148B0=-xinccycrLe, 1000 watTT
OFERATION

7. ALLOGATION STUDY QOF THE EXISTING AND PROPOSED CONDITIONS

|
;
i
{
i
|
!
i
;
i

oN THE 1480-KjLOCYGLE CHANNEL

8. MaPs sHowinG THE 500-, 250=, 25=, 5,0~-, 2,0-, anDp 0,5«
MILLIVOLT~PER“METER CONTOURS FROM THE PROPOSED NON=
DIREGTIONAL ANTENNA USiNG 5000 wATTS OF POWER ON
1480 kiLOGYGLES |

9. MAPS SHOWING THE 500-, 250-, 25-, 6,4-, 5.,0-, anD 4.0~
MILLIVOLT=PER-METER CONTOURS FROM THE PROPOSED

DIRECTIONAL ANTENNA uSinNG 1000 wWATTS OF POWER ON
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1480 KILOCYGLES
10. Maps sHowine THE 500-, 250-, 25-, 5,0-, 4.0-, 2,0=,
AND O.5=M{LLIVOLT=PER=METER CONTOURS FROM THE EXISTING
NONDIREGTIONAL ANTENNA USING 250 WATTS OF POWER ON
1240 x1LoOCYCLES
11, MAP SHOWING THE PROPOSED SITE AND THE TOPOGRAPHY [N
THE VICEINITY OF WicHITA, KANSAS
12, MAP SHOWING THE PROPOSED SITE, AIRWAYS, AND AIRPORTS
IN THE VICINITY OF WicHITA, KAnNsas. OTHER STATIONS
SERVING WIGCHITA ARE SHOWN ON THIS MAP
13. PHOTOGRAFPHS FROM THE PROPOSED SITE IN THE EJGHT
DIRECTIONS INDICATED.
POPULATION AND AREA ANALYSES OF COVERAGE MAPS
A POPULATION ANALYSIS HAS BEEN PREPARED BASED ON THE ABOVE
COVERAGE MAPS BY USING THE 1240 UN1TED STATES CENSUS FIGURES AND
THE STANDARDS OF GooD ENGINEERING PRACTICE OF THE FEDERAL
COMMUNICATIONS COMMISSION CONCERNING COVERAGE. THE POPULATION
FIGURES WERE DETERMINED BY AN ANALYSIS OF THE POPULATION
DISTRIBUTION using Minor CiviL Division Maps SUPPLEMENTED‘BY
HigHwAY PLANNING SURVEY MAPS. A DETAILED STUDY OF THE POPULATION
WITHIN THE EXISTING BLANKET AREA IN.WICHITA HAS BEEN MADE BY A
CHEGK ON HOTELSy APARTMENT HOUSES, APARTMENT HOTELS, AND PRIVATE
HOMES WITHIN THE BLANKET AREA AS REFLECTED |N THE RECORDS OF THE
CouNTY TaAXx ASSESSOR. THE AREAS WERE DETERMINED BY USING A POLAR
PLANIMETER AND THE ORIGINAL MAPS. THE FOLLOWING 15 A TABULATION

OF THE COVERAGE FIGURES FROM EACH STUDY?
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EXISTING OPERATION 1240 KC 250 WATTS ND

QQNIQQR

THE
THE
THE
THE
THE
THE
THE

500=Mv/M CONTOUR
250-mMv/M CONTOUR
25-Mv/M CONTOUR

5.,0=MV/M CONTOUR
4,0-Mv/M CONTOUR
2.0-MvV/M GONTOUR
0.5=mMv/M GONTOUR

PoPULATION Area = Sp. M.

1,400
5,700
104,215
131,668
133,741 491
151,422
223,398 5,810

PROPOSED DAYTIME OPERATION 1480 KC 5 KW ND

THE
THE
THE
THE
THE
THE

N UR

500-Mv/M CONTOUR
250-mMv/M GONTOUR
25~ MV/M GCONTOUR
5,0-Mv/M GONTOUR
2.0=Mv/M CONTOUR
0.5-MV/M GONTOUR

PROPOSED NIGHTT IME

PoPULATION AReA - Sg. Mi.

76
824
131,428
179,913
279,093
431,303 17,000

QPERATION 1480 KC 1 KW DA

CONTQUR

THE
THE
THE
THE
THE
THE

500-Mv/M GONTOUR
250=Mv/M CONTOUR
25=Mv/M CONTOUR
6.4=Mv/M GONTOUR
5.0-Mv/M GCONTOUR
4,0-mv/m GONTOUR

PoPULATION AREA = So, M.

27
72
102,327
135,776 1,222
140,858
145,527 707

THE 25=MILLIVOLT=FER-METER GCONTOUR FROM THE PROPOSED 5000-

WATT DAYTIME OPERATION WILL COMPLETELY COVER THE CITY OF WicHITA,

KANSAS.

THE 25=MILLIVOLT=PER=METER CONTOUR FRCOM THE PROPOSED

1000=wWATT NIGHTTIME OPERATION WILL GOVER THE MAIN BUSINESS AND

INDUSTR]AL AREA,

AND THE 6.4=MILLIVOLT-FPER-METER CONTOUR WILL

GOVER ALL OF THE ¢CITY ofF WicHITA, Kansas., THE 250=M 1 LLiVOLT-

PER=METER GCONTOURS FOR BOTH DAYTIME AND NIGHTTIME PROPOSED
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CPERATION WILL §NGLUDE LESS THAN ONE PERGENT QF THE POPULATION

oF WiCcHITA, KANSAS.

A. EarL CuLtum, JRe

CoNSULTING RaDio ENGINEERS

D. A. PETERSON

AuvgusTt 10, 1946




STATE OF TEXAS )
) sst
COUNTY OF DALLAS )

TU. A. PETERSON, BEING DULY SWORN, UPON HIS OATH DEPOSES AND
SAYS THAT THE FAGTS STATED iN THE FOREGOING; TOGETHER W{TH
ALL EXHIBITS ATTACHED HERETO, ARE TRUE OF H|S OWN KNOWLEDGE,
EXGEPT AS TO SUGH STATEMENTS AS THEREIN STATED TO BE ON
INFORMATION AND BELIEF, AND AS TO SUCH STATEMENTS HE BELIEVES

THEM TO BE TRUE.

4 N e

D. A. PETERSON

SUBSCRIBED AND SWORN TO BEFORE ME THts 10TH DAY OF Aucust, 1946,

Lt
"NoTarYy P
DaLLas County, TEXAS

MY COMMISSION EXPIRES June 1, 1947

e onmm e e e P - <o



SPECIFICATIONS OF PROPOSED ANTENNA FOR STATION KANS

FREQUENCY

RATED POWER DAYTIME

RATED FOWER Ni{GHTTIME
NUMBER OF TOWERS DAYTIME
NUMBER OF TOWERS NIGHTTIME
TYPE: OF TOWERS

TOWER BASE WIDTH

TYPE OF FEED

TOWER HEIGHT ABOVE INSULATOR.

TOWER HEIGHT ABOVE GROUND

TOWER HE1GHT ABOVE SEA LEVEL

LINE OF TOWERS

TOWER SPACING

GROUND SYSTEM

TOWER FIELD RATIO

TOWER FIELD PHASE
TRANSMISSION LINES

ANTENNA AMMETERS

CURRENT RATIO MEASUREMENTS
CURRENT PHASE MEASUREMENTS

LocaTioN

460808

1480
5000
1000
1
2

TRIANGULAR

5%
SERtES
198
200
1519
SEE

SEE,

SEE
SEE
SEE

THERMAL

CURRENT
PHASE

New

N. LaT.
W. LONG.

KILOCYGCLES

WATTS NONDIRECTIONAL
WATTS DIRECTIONAL

TOWER

TOWERS

TAPERED SELF=S5UPPORTING

OF TOWER HEIGHT

FEED
FEET
FEET
FEET

FiGURE
Ficure
FiGure
FicuRe
FiGuURE

RFAR NN

CONGENTRIC
AND REMOTE THERMAL

MONITOR FROM SAMPLING LOOPS
MONITOR FROM SAMPLING LOOPS

1.7 MILES WEST OF CITY
LiMiTS OF WicHITA ON

CONTINUATION OoF 13TH STREET

370
970

421
25!

47"
23“

FiGure 1



DIRECTIONAL ANTENNA DESIGN FORMULAE

F(E) = 2 Cos | U - xp Cos & Cos ©
2 2
F(®) = s (G Sin B) = G
Cos & (1 = Cos G

K = (1 = Cos G) //’SlN G

P = (112 x Ry) + (1% x Rg)
E = 37.25 x 1 x K x F(E) x F(®)
WHERE ¢

P IS BASE POWER N WATTS

E 1S5 FIELD INTENSITY IN MILLIVOLTS PER METER UNATTENUATED
AT ONE MILE

1S THEORETICAL UNIT VECTGR CURRENT

1S CURRENT AT BASE OF ELEMENT 1 OPERATING DIREGTIONAL

]
Iy
lo s CURRENT AT BASE OF ELEMENT 2 OPERATING DIRECTIONAL
Rq 1S5 RESISTANGE AT BASE OF ELEMENT 1 OPERATING DIRECTIONAL
R2 IS RESJSTANCE AT BASE OF ELEMENT 2 OPERATING DI!REGTIONAL
U t1s PHASE DIFFERENCE BETWEEN THE TOWERS
KD 1|S DISTANCE BETWEEN THE TOWERS
G 1S HEIGHT OF THE TOWERS
K 18 FORM FACTOR OF THE TOWERS
© 1S ANGLE FROM THE LINE OF TOWERS TO RADIATION VECTOR
© 15 ANGLE FROM HORIZONTAL TO RADIATION VECTOR

460808 Ficgure 2




DIRECTIONAL ANTENNA CALCULATIONS

GiVEN? RATED POWER 1000 wATTS
KD 225 DEGREEs
v 168 DEGREES

G 108.2 DEGREES

ASSUMED? TOTAL EQUIPMENT LOSSES 7.5 PERGCENT
' ANTENNA AND GROUND LOSSES 4,0 OHMS PER TOWER
CURRENT DISTRIBUTION SINUSOIDAL
EXxPECTED RESULTS?
TOWER NUMBER o) (2)
TOWER LOCATIiON WEST EasT
FIELD RATIOD 1,00 1,00
FIELD PHASE 0.0 +16 DEGREES
BASE CURRENT 2.35 2.35 AMPERES
BasE RESISTANGE 22.3 88.9 oHMS
BASE POWER 509 491 waTTS
ForM FACTOR K = 1,38
VECTOR CURRENT | = 2.35

FIELD INTENSITY)
AT ONE MILE IN ) E
ANY DIRECTION

120.8 x F(E) x F(@)

VARIDUS VALUES WERE THEN ASSIGNED TO © AND @, AND THE
' GORRESPONDING VALUES OF F(E), F(®), AND E WERE DETERMINED.
THE RESULTS OF THESE CALCULATIONS ARE LISTED ON THE ATTAGHED
FIGURES.

AFTER THE HOR{|ZONTAL RADIATION PATTERN WAS PLOTTED AND
PLANIMETERED, THE R.M.S. VALUE OF THE HORJZONTAL FIELD WAS
FOUND To BE 200 MILLIVOLTS PER METER UNATTENUATED AT ONE
"AILE FAOM THE ANTENNA.

- 460808 Figure 3



ANTENNA AND GROUND SYSTEN SPECIFIGATIONS

o250 .
415,61

GROUND SYSTEM:
At 240 maptaLs 30 FEET LONG BURIED 2 T0 4
{NCHES ABOUT EAGH TOWER. 120 RADIALS

EXTEND T0 200 FEET BURIED 6 T0 8 INGHES
B: COPPER STRAP ABQOUT EAGH TOWER AT 30 FEET

Ce CoPPER STRAP BETWEEN THE TOWERS

460808 FIGURE 4
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330¢,

R.M.S. = 200 MV/M

PATTERN 460808

A. EARL CULLUM, JR.

(1 0o5° (2)
. . *>N62.6°E|] CONSULTING RADIO ENGINEERS
G's = 108.2° DALLAS TEXAS
Tower (1) (2) RADIO STATION KANS
Field 1.0 1.0 PROPOSED 1480 KC | KW DA-N
Phase 0.0° +168° FIGURE 5A




RADIO STATION KANS

PROPOSED 1480 KC

1 KW DA=-N

HOR{ZONTAL RADIATION PATTERN

460808

BEAR INGS o F(E) E (MV/M)
- 062,6-062,6 00 1.917 230,
052.6~072.6 10 1,933 232,
042.6=-082.6 20 1,971 237.
032,6=092,.6 30 1,999 240,
022,6-102.6 40 1.971 237.
012.,6-112.6 50 1.829 220.
002.6-122.6 60 1.536 184.4
352.6-132,6 70 1,073 128.8
342,6-142.6 80 0.468 56,2
337.6-147.6 85 0.133 16.0
332.6-152,6 90 0.209 25.1
322,6-162.6 100 0.862 103.5
312,6-172.6 110 1.401 168.2
302,6-132.6 120 1,770 212,
£292,.6-192.6 130 1.959 235,
282.6-202.6 140 1,992 540,
272,6-212.6 150 1,945 234,
262,6-222.6 160 1,858 223,
252,6-232,6 170 1,785 214,
248,6-242.6 180 1.757 211,
FigURE



£ (MV/M)

1 KW DA-N

RADIO STATION KANS
1480 KC

VERTICAL RADIATION PATTERN
IN PLANES THROUGH MAXIMA

PROPOSED

AZs N 310&4l

T A R RN RS
S e

¢ % 31.5
FIGURE 6A

F(©)
. 000
. 974
. 901
0.7
0.660
0.520
0.382
0.252
0.134
0.000

0
0

1

& 94.1 E
F(E)
2.000
1,999
1,989
1,949
1,847
1.651
1,337
0.902
0.370

®

460808



RADIO STATION KANS
PROPOSED 1480 KC 1 KW DA=N
VERTICAL RADIATION PATTERN

IN PLANE THROUGH CANTON, OHIO

AZs N 71,0 E d: 8.4
2) F(E) F@©) - EQMV/M)
00 1.929 1,000 233,
10 1,944 0,974 229,
20 1,978 0.901 215,
30 - 2.000 0.791 191,1
40 1.965 0.660 156.,7
50 1.820 0.520 114.3
60 1.524 0.382 70.3
70 1.062 0.252 32.3
80 0.461 0.134 7.5
90 - 0.000 0.0

460808 FIGURE 6B



RADIO STATION KANS
PROPOSED 1480 KC 1 KW DA=-N
VERT | CAL RADIATION PATTERN
IN PLANE THROUGH AUGUSTA, GA.

‘,/ /l/\/‘.‘ / 7 /(\}\/‘\\)(‘/ \‘,/’\\\
/7 S /// 7 \/ K
SRS XX

. “xxﬁgﬁéx 05

S X

5
%

AZs N 104.0 E ds  41.4
e - F(E) F(©) £ (MV/M)
00 1.959 1,000 237.
10 1.950 0.974 229.
20 1.916 0.901 208.
30 1.842 0.791 176.0
40 1.708 0.660 136.2
50 1.492 0.520 93.7
60 1.181 0.382 54,5
70 0.777 0.252 23,7
80 0.301 0.134 4.9
90 - 0.000 0.0

460808 FIGURE 6C



RADIO STATION KANS

PROPOSED 1480 KC 1. KW DA-N

VERTICAL RADIATION PATTERN
IN PLANE THROUGH SHREVEPORT, LA.

20

= H :

AR . T |
AZy N 149.6 E oy 87.0
e F(E) F @) E(MV/M)
00 0.004 1.000 0.5
10 0.007 0.974 0.8
20 0.016 0.9201 1.7
30 0.031 0,791 3.0
40 0.0562 0.660 4.1
S0 0.077 0.520 4,8
60 0.107 0.382 4.9
70 0.138 0.252 4.2
80 0.174 0.134 2.8
20 - 0.000 0.0
460808

FiGURE 6D



RADIC STATICN KANS
PROPOSED 1480 KC 1 KW DA-N
VERTICAL RADIATION PATTERN

IN PLANES THROUGH MAXIMA

AZ: N 200,9 & 284,3 d: % 138.3
2 F(E) F (@) E (MV/M)
00 2,000 1.000 242,
10 1,999 0.974 235,
20 1,992 0.901 217.
30 1,961 0.791 187.4
40 1.883 0.660 150, 1
60 1.732 0.520 108.,8
60 1,486 0.382 68.6
70 1.139 0.252 34,7
80 0,703 0.134 1.4
90 - 0.000 0.0

460808 FI1GURE 6E



RADIO STATION KANS

PROPOSED 1480 KC 1 KW DA-N

VERTICAL RADIATION PATTERN

IN PLANE THROUGH SAFFORD,

AR1ZONA

i%w%%h’a i
BERINRSS 1
7501 | 3000 11|
AZs N 248.2 E ¢ - 174.4
© F(E) F(©) € (MV/M)
00 1,767 1.000 213,
10 1.794 0.974 211,
20 1.865 0.901 203.
30 1.949 0.791 186.2 -
40 1.9299 0.660 159.4
50 1,956 0.520 122.9
60 1.766 ¢.382 a81.5
70 1.396 0.252 42,5
80 0.841 0.134 13,6
90 ™ OQOOO o.o
FIGURE 6F"

460808



RADIO STATION KANS
PROPOSED 1480 KC 1 Ky DA=N
VERTICAL RADIATION PATTERN
IN PLANE THROUGH SIDNEY, MONTANA

AZ: N 335.6 E d: - 87.0
© F(E) F(©) E (MV/M)
00 0.084 1,000 0.5
10 0.007 0.974 0.8
20 0.016 0.901 1.7
30 0.031 0.791 3.0
40 0,052 0.660 4.1
50 0.077 0.520 4,8
60 0.107 0.382 4,9
70 0.139 0.252 4,2
80 0.174 0.134 2.8
90 - © 0,000 0.0

460808 | FIGURE 6G
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460808

DALLAS




| KW DA-N

FIGURE 9 A

1480 KGC

RADIO STATION KANS
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