
STATEMENT OF a. EARL CULLUM, JR. IN CONNECTION WITH 
THE APPLICATION OF THE PLAINS RADIO BROADCASTING 
COMPANY, AMARILLO, TEXAS, LICENSEE OF RADIC STATION 
KGNC, FOR CONSTRUCTION PERMIT TO CHANGE FREQUENCY 
FROM 1440 KILOCYCLES TO 360 KILOCYCLES, INCREASE 
POWER FROM 5,000 WATTS DAYTIME, 1,000 WATTS NIGHTTIME 
USING A NON-DIRECTIVE ANTENNA, TO 10,000 WATTS 
DAYTIME, 5,000 WATTS NIGHTTIME USING A DIRECTIONAL 
ANTENNA DUR I :G NIGHTTIME HOURS. 

**♦#*♦*«***#**«» 

I, A. Earl Cullum, Jr., am a consulting radio engineer 

WITH OFFICES LOCATED IN DALLAS, TEXAS. I GRADUATED FROM THE 

Massachusetts Institute of Technology in 1931 with a Bachelor 

of Science Degree in Communication Engineering. My experience 

INCLUDES ALMOST CONTINUOUS EMPLOYMENT BY BROADCAST STATIONS 

since 1922. Since 1936 I have maintained an office as a 

CONSULTING RADIO ENGINEER. I HAVE BEEN EMPLOYED BY THE PLAINS 

Radio Broadcasting Company, licensee of Radio Station KGNC, 

TO MAKE AN ALLOCATION STUDY OF THE 360 KILOCYCLE CHANNEL IN 

ACCORDANCE WITH THE PROVISIONS OF THE NORTH AMERICAN REGIONAL 

Broadcasting Agreement and to design an antenna system to 

allow 10,000 watt non-directive operation during DAYTIME HOURS 

AND 5,000 WATT DIRECTIVE OPERATION DURING NIGHTTIME HOURS IN 

THE VICINITY OF AMARILLO, TEXAS. 

EXISTING OPERATING CONDITIONS - 1440 KILOCYCLES 

The existing assignment of Radio Station KGNC provides 

FOR OPERATION AT AMARILLO, TEXAS ON THE 1440 KILOCYCLE CHANNEL 

WITH 5,000 WATTS DAYTIME, 1,000 WATTS NIGHTTIME. The ANTENNA 

SYSTEM AT KGNC CONSISTS OF A TrUSCON UNIFORM CROSS-SECTION GUYED 

RADIATOR HAVING AN OVERALL HEIGHT OF 367 FEET, ALONG WITH A 
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GROUND SYSTEM CONSISTING OF 120 RADIALS BURIED 6 INCHES, 

EACH RADIAL HAVING A LENGTH FROM 330 FEET TO 450 FEET. 

The length of the ground radials varies as they extend to 

THE EDGE OF A SQUARE PLOT OF GROUND. ÎHE GROUND SYSTEM IS 

SUPPLEMENTED BY A GROUND SCREEN HAVING A RADIUS OF APPROXIMATELY 

20 FEET. It IS ASSUMED THAT THE EFFICIENCY OF THE ANTENNA 

SYSTEM IS 250 MILLIVOLTS PER METER AT ONE MILE FOR 1,000 

WATTS OF POWER. COVERAGE MAPS SHOWING THE EXISTING 

OPERATING CONDITIONS HAVE BEEN PREPARED BASED ON MEASUREMENTS 

MADE AT KGNC. 

An allocation study has been made of the existing 

NIGHTTIME CONDITIONS ON THE 1440 KILOCYCLE CHANNEL. 

Limitations to the other stations were calculated using 

the Second Hour Sky-Wave Curves of the Federal Communications 

Commission and a ratio of 20 to 1 for desired to undesired 

signal. The study shows the following to be the existing 

NIGHTTIME CONDITIONS! 

KGNC 1440 KC 1,000 WATTS - EXISTING NIGHTTIME LIMITATIONS 

LIMITATION LIMITATION DISTANCE 
TO FROM MILES 

POWER 
WATTS 

UNATTENUATED INTERFERENCE 
FIELD LEVEL 

KMED 
KFJM 
WROK 
WBCM 
WAAB 
WHIS 
WSFA 
CMGH 
XELZ 
XEFI 
XERT 

KGNC 
KGNC 
KGNC 
KGNC 
KGNC 
KGNC 
KGNC 
KGNC 
KGNC 
KGNC 
KGNC 

1243 
920 
850 
1130 
1745 
1162 
922 
1490 
1130 
520 
905 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

0.85 
2.05 
2.50 
1.11 
0.37 
1.02 
2.02 
0.53 
1.11 
5.30 
2.07 
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LIMITATION LIMITATION DISTANCE 
TO FROM MILES 

KGNC KMED 1243 
KGNC KFJM 920 
KGNC WROK 850 
KGNC WBCM 1130 
KGNC WAAB 1745 
KGNC WHIS 1162 
KGNC WSFA 922 
KGNC CMGH 1490 
KGNC XELZ 1130 
KGNC XEFI 520 
KGNC XERT 905 
KGNC RSS 

POWER UNATTENUATED INTERFERENCE 
^ATTS FIELD LEVEL 

1000 175 0.60 
500 124 1.03 
500 141 1.41 
500 124 0.55 
1000 250 0.37 
500 124 0.52 
500 134 1.08 
1000 175 0.76 
1000 175 0.78 
1000 175 4.19 
500 124 1.04 

4.19 

„-.PLATING - 3GQ KILOCYCLES 

After a study had been made of the allocation conditions 

ON THE 860 KILOCYCLE CHANNEL» AN ANTENNA SYSTEM WAS DESIGNED 

TO ALLOW 10,000 WATT NON-DIRECTIVE OPERATION DURINO DAYTIME 

HOURS, AND 5,000 WATT DIRECTIVE OPERATION DURING NIGHTTIME 

HOURS IN THE VICINITY OF AMARILLO, TEXAS. COMPLETE 

SPECIFICATIONS OF THE PROPOSED DIRECTIVE ANTENNA ARE ATTACHED. 

AN ALLOCATION STUDY HAS BEEN MADE OF THE PROPOSED NIGHTTIME 

CONDITIONS ON THE 360 KILOCYCLE CHANNEL. ÎHE LIMITATIONS TO 

THE OTHER STATIONS WERE CALCULATED USING THE SECOND HOUR 

Sky-Wave Curves of the Federal Communications Commission and 

A RATIO OF 20 TO 1 FOR DESIRED TO UNDE8IRED SIGNAL. ÎHE STUDY 

SHOWS THE FOLLOWING TO BE THE PROPOSED NIGHTTIME CONDITIONS! 
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KGNC SCO KC 5,000 WATTS DA - PROPOSED NIGHTTIME LIMITATIONS 

LIMITATION LIMITATION DISTANCE POWER 
TO FROM MILES WATTS 

UNATTENUATED INTERFERENCE 
FIELD LEVEL 

CFRB KGNC 
XEUO KGNC 
XEXX KGNC 
CM3L KGNC 
KTRB KGNC 

1330 500C DA (1 ) 
910 500C DA 292 
1105 5000 DA 315 
1450 5000 DA 670 
1030 5000 DA 555 

(1) 
2.46 
1.50 
1.50 
2.83 

KGNC CFRB 
KGNC XEMO 
KGNC XEXX 
KGNC CM8C 
KGNC KTRB 
KGNC RSS 

1330 10000 474 
910 500C 392 
1105 500C 392 
1450 5000 392 
1080 1000 DA (2) 

(1) CFRB 0.5 MILLIVOLTS PER METER SKY-WAVE CONTOUR 16 FULLY 
PROTECTED. 

(2) C.P. GRANTED SUBJECT TO ACCEPTABLE DIRECTIVE ANTENNA BEING 
submitted to F.C.C. See File B5-P-2G31. 

A STUDY OF THE 360 KILOCYCLE CHANNEL UNDER THE TERMS 

of the North American Regional Broadcasting Agreement indicates 

THAT THE CHANNEL WILL BE USED BY A CLASS I-A STATION IN TORONTO, 

Ontario, Canada, operating with 10,000 watts of power. The 

Canadian station is protected only to the east of North Dakota. 

Supplemental terms of the North American Regional Broadcasting 

Agreement provides for Class 11 stations in Havana, Cuba, Mexico 

City, Mexico, and Tijuana, B. C., Mexico. The proposed KGNC 

OPERATION WILL FULLY PROTECT ALL OF THESE STATIONS IN ACCORDANCE 

WITH THE ENGINEERING STANDARDS OF THE NORTH AMERICAN REGIONAL 

Broadcasting Agreement. The limitation to KGNC is not expected 

TO BE IN EXCESS OF 3.3 MILLIVOLTS PER METER. IF THE 860 KILOCYCLE 

operation in Tijuana, B. C., Mexico fully protects the I-A 

OPERATION IN TORONTO, ONTARIO, CANADA, KGNC WOULD INDIRECTLY 



Page 5 

BE PROTECTED TO APPROXIMATELY THE 2,5 MILLIVOLTS PER METER 

CONTOUR« 

FIELD INTENSITY 

During June, 1936, field intensity measurements were 

made on KGNC «hen operating on 1410 kilocycles with 1,000 

watts of power. At that time the antenna at KGNC consisted 

of a 229 foot Blaw-Knox, tapered, self-supporting tower. 

The antenna efficiency was approximately 210 millivolts per 

METER AT ONE MILE FOR 1,000 WATTS. ALL OF THE MEASUREMENTS 

WERE MADE BY ME USING AN RCA FIELD INTENSITY METER, TYPE 

TMV-75B, Serial 520, which had been previously calibrated by 

the RCA Manufacturing Company on January 9, 1936« These 

MEASUREMENTS WERE MADE IN 1930 FOR THE PURPOSE OF A COMMERCIAL 

SURVEY ONLY. ACCORDINGLY, THE MEASUREMENTS ARE RATHER LIMITED 

IN COMPARISON WITH PRESENT DAY ENGINEERING PRACTICES, BUT IT 

IS MY OPINION AND BELIEF AS AN EXPERT RADIO ENGINEER THAT THESE 

MEASUREMENTS PROVIDE A BETTER INDICATION OF THE SOIL CONDUCTIVITY 

around Amarillo than the conductivity indicated on the Federal 

Communications Commission soil map referred to in the Federal 

Communications Commission Standards of Good Engineering Practice. 

An analysis of these measurements has been made which indicates 

THAT THE SOIL VARIES FROM 15 TIMES 10 TO THE MINUS 14tH TO 30 

TIMES 10 TO THE MINUS 14th. ALL OF THESE MEASUREMENTS ARE NOW 

ON FILE WITH THE FEDERAL COMMUNICATIONS COMMISSION, FlLE B3-P-2969 
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In carrying out the allocation study and designing the 

DIRECTIVE ANTENNA» A NUMBER OF EXHIBITS WERE PREPARED. ATTACHED 

WILL BE FOUND THE FOLLOWING EXHIBITS PREPARED BY ME OR UNDER 

UY DIRECTION! 

1. Specifications of proposed antenna for Radio Station 

KQNC. 

2. Directive antenna design formula. 

3. Directive antenna calculations for 5,000 watts of power. 

4. Antenna and ground system specifications. 

5. References supporting directive antenna design formula. 

6. (A) Directive antenna ground-wave pattern for 5,000 watt 

360 kilocycle nighttime operation. 

6. (B) Enlarged portion of directive antenna ground-wave 

pattern for 5,000 watt SCO kilocycle nighttime operation. 

6. (C) Tabulation of directive antenna ground-wave pattern 

calculations for 5,000 watts of power on 360 kilocycles. 

7. Directive antenna sky-wave patterns and tabulations of 

calculations for 5,000 watt 360 kilocycle nighttime 

operation. 

3. Map of North America showing the proposed operating 

CONDITIONS DURING NIGHTTIME HOURS ON 360 KILOCYCLES* 

9. (A) Map showing the 250 millivolts per meter contour from 

THE PROPOSED NON-DIRECTIVE OPERATION USING 10,000 WATTS 

OF POWER ON 860 KILOCYCLES. 
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9» (B) Map showing the 25 ans 5*0 millivolts per meter 

CONTOURS FROM THE PROPOSED NON-DIRECTIVE OPERATION 

USING 10,000 WATTS OF POWER ON 360 KILOCYCLES. 

9. (C) Map showing the 2.0 and 0.5 millivolts per meter 

CONTOURS FROM THE PROPOSED NON-DIRECTIVE OPERATION USING 

10,000 WATTS OF POWER ON 360 KILOCYCLES. 

9. (D) Map showing the Rand McNally Major Trading Area in 

THE VICINITY OF AMARILLO, TEXAS. It SHOULD BE NOTED 

that Amarillo is the Major Trading Center for 1 of 60 

Major Trading Areas in the United States. It should also 

BE NOTED THAT THE PROPOSED 0.5 MILLIVOLTS PER METER CONTOUR 

FROM THE 360 KILOCYCLE 10,000 WATT OPERATION COVERS 

PRACTICALLY ALL OF THIS AREA. 

9. (E) Map showing the existing 0.5 millivolts per meter 

DAYTIME CONTOUR, THE PROPOSED 0.5 MILLIVOLTS PER METER 

DAYTIME CONTOUR, AND THE DAYTIME SERVICE AREA TO BE 

GAINED BY RADIO STATION KONG, SHOULD THIS APPLICATION BE 

GRANTED. An ANALYSIS OF THE EXISTING DAYTIME RADIO 

SERVICE WITHIN THE AREA TO BE GAINED BY RADIO STATION 

KGNC HAS BEEN MADE AND IS SHOWN ON THIS MAP. 

9. (F) Map showing the partial 0.5 and 0.25 millivolts per 

METER CONTOURS FROM THE PROPOSED NON-DIRECTIVE OPERATION 

USING 10,000 WATTS OF POWER ON 860 KILOCYCLES ALONG WITH 

PARTIAL 0.5 AND 0.25 MILLIVOLTS PER METER CONTOURS FROM 

THE EXISTING NON-DIRECTIVE DAYTIME OPERATION OF KOA WHEN 
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USING 50,000 WATTS CF POWER ON 850 KILOCYCLES. IT SHOULD 

BE NOTED THAT THE 0.5 MILLIVOLTS PER METER GROUND-WAVE 

COVERAGE OF KOA IS FULLY PROTECTED BY THE PROPOSED KGNC 

OPERATION AND THAT THE PROPOSED 0.5 MILLIVOLTS PER METER 

GROUND—WAVE COVERAGE OF THE PROPOSED KGNC OPERATION WOULD 

3E FULLY PROTECTED BY THE OPERATION OF RADIO STATION KOA. 

10. (A) Map showing the 250 millivolts per meter contour from 

THE PROPOSED NIGHTTIME DIRECTIVE ANTENNA USING 5,000 WATTS 

OF POWER ON 860 KILOCYCLES. 

10. (0) Map showing the 25 and 5.0 millivolts per meter contours 

FROM THE PROPOSED NIGHTTIME DIRECTIVE ANTENNA USING 5,000 

WATTS OF POWER ON 8C0 KILOCYCLES. 

10. (C) Map showing the 2.5 and 2.0 millivolts per meter 

CONTOURS FROM THE PROPOSED NIGHTTIME DIRECTIVE ANTENNA 

USING 5,000 WATTS OF POWER ON 360 KILOCYCLES. 

10. (D) Map showing the 3.3 millivolts per meter contour from 

the proposed nighttime directive antenna USING 5,000 WATTS 

OF POWER ON 860 KILOCYCLES. 

10. (E) MaP SHOWING THE EXISTING NIGHTTI'-E COVERAGE, THE 

PROPOSED NIGHTTIME COVERAGE AND THE NIGHTTIME PRIMARY 

COVERAGES FROM OTHER STATIONS PROVIDING COVERAGE IN THE 
■' ' 11 
vicinity of Amarillo» Texas. It should be noted that 

NO OTHER STATION PROVIDES NIGHTTIME PRIMARY COVERAGE TO 

THE SERVICE AREA TO BE GAINED BY RADIO STATION KGNC 

BETWEEN THE EXISTING NIGHTTIME COVERAGE AREA AND THE 
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PROPOSED NIGHTTIME COVERAGE AREA. 

11. (A) Map showing the 500 and 250 millivolts per meter 

CONTOURS FROM THE EXISTING DAYTIME NON-DIRECTIVE ANTENNA 

USING 5,000 WATTS OF POWER ON 1440 KILOCYCLES. 

11. (B) Map showing the 25 millivolts per meter contour 

FROM THE EXISTING DAYTIME NON—D I RECT IVE ANTENNA USING 

5,000 WATTS OF POWER ON 1440 KILOCYCLES. 

11. (C) Map showing the 5.0, 2.0, and 0.5 millivolts per 

METER CONTOURS FROM THE EXISTING DAYTIME NON-DIRECTIVE 

ANTENNA USING 5,000 WATTS OF POWER ON 1440 KILOCYCLES. 

12. (A) Map showing the 250 millivolts per meter contour 

FROM THE EXISTING NIGHTTIME NON—DI RECT IVE ANTENNA USING 

1,000 WATTS OF POWER ON 1440 KILOCYCLES. 

12. (B) Map showing the 25 millivolts per meter contour 

FROM THE EXISTING NIGHTTIME NON-DIRECTIVE ANTENNA USING 

1,000 WATTS OF POWER ON 1440 KILOCYCLES. 

12. (C) Map showing the 5.0, 2.5, and 2.0 millivolts per 

METER CONTOURS FROM THE EXISTING NIGHTTIME NON-DIRECTIVE 

ANTENNA USING 1,000 WATTS OF POWER ON 1440 KILOCYCLES. 

12. (D) Map showing the 4.2 millivolts per meter contour 

FROM THE EXISTING NIGHTTIME NON-DIRECTIVE ANTENNA USING 

1,000 WATTS OF POWER ON 1440 KILOCYCLES. 

13. Airways Map of Amarillo, Texas and the surrounding area 

SHOWING THE PROPOSED KGNC PLANT SITE. 

14. Photographs taken from the proposed plant site in the 

various directions noted. 
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POPULATION ANALYSIS OF COVERAGE MAPS 

A POPULATION ANALYSIS HAS BEEN PREPARED BASED ON THE 

CALCULATED COVERAGE MAPS, THE 1940 CENSUS FIGURES AND THE 

Standards of the Federal Communications Commission concerning 

coverage. Total population figures were determined by an 

ANALYSIS OF THE POPULATION DISTRIBUTION USING MINOR ClVIL 

Division Maps. From the total population figures within each 

contour, the urban areas of 2500 or greater receiving less than 

2.0 millivolts per meter and the urban areas OF 10,000 OR 

GREATER RECEIVING LESS THAN 5.0 MILLIVOLTS PER METER, WERE 

SUBTRACTED. The FOLLOWING IS A TABULATION OF THE COVERAGE 

FIGURES AS TAKEN FROM EACH POPULATION STUDY! 

PROPOSED KGNC - 860 KC - 10,000 WATTS - DAYTIME 

Çsíllíur touxM so, mi, 
rvo 

Within the 25 mv/m contour 57,224 
Within the 5.0 mv/m contour 128,997 
Within the 2.0 mv/m contour 190,753 
Within the 0.5 mv/m contour 499,356 63,100 

PROPOSED KGNC - 860 KC - 5,000 WATTS DA - NIGHTTIME 

fiQNTQMR. PûZülAIJLQJi Sq, Ml, 
1940 

Within the 25 mv/m contour 54,497 
Within the 5.0 mv/m contour 79,072 
Within the 3.3 mv/m contour 94,947 8,400 
Within the 2.5 mv/m contour 112,573 9,290 
Within the 2.0 mv/m contour 135,964 

EXISTING KGNC - 1440 KC - 5,000 WATTS - DAYTIME 

¿2ÆLLUÂ POPULATION So. Mu 
1940 ^ 

Within the 25 mv/m contour 55,306 
Within the 5.0 mv/m contour 75,113 
Within the 2.0 mv/m contour 125,543 
Within the 0.5 mv/m contour 190,398 26,000 
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EXISTING KGNC - 1440 KC - 1,000 WATTS - NIGHTTIME 

Within the 25 mv/m contour 
Within the 5.0 mv/m contour 
Within the 4.2 mv/m contour 
Within the 2.5 mv/m contour 
Within the 2.0 mv/m contour 

?9.PJÜJLIKUt 

52,200 
61,872 
64,774 
72,676 
83,033 

SÆh MI a 

2,430 
4,410 

A POPULATION STUDY OF THE 250 MILLIVOLTS PER METER CONTOURS 

HAS BEEN MADE BY AN ACTUAL COUNT OF HOUSES EXISTING WITHIN 

THESE CONTOURS. IT WAS ASSUMED THAT FOUR PEOPLE RESIDED WITHIN 

EACH HOUSE« In VIEW OF THE FACT THAT THESE POPULATION STUDIES 

ARE BASED ON EXISTING CONDITIONS, WE HAVE OBTAINED THE 1940 

CENSUS FIGURES FOR THE CITY OF AMARILLO SO THAT IT CAN BE USED 

IN CONNECTION WITH THIS STUDY. THE FOLLOWING IS A TABULATION 

OF THE COVERAGE FIGURES AS TAKEN FROM EACH POPULATION STUDY* 

PjLP.UkA.LUai. CûMLfiJUÛ 

■lO-JlOS. Q,2N.LQJß 
ißHS 

THE 250 mv/m contour 
the City of Amarillo 
the County of Potter 

Count Houses 
1940 Census 
1940 Census 

Within 
Within 
Within 

Within 
Within 
Within 

Count Houses 
1940 Census 
1940 Census 

the 250 mv/m contour 
the City of Amarillo 
the County of Potter 

40 
51,497 
54,260 

PROPOSED KGNC - 360 KC 10,000 WATTS - DAYTIME 

5,000 WATTS DA - NIGHTTIME 

48 
51,497 
.54,260 

PROPOSED KGNC - 360 KC 
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EXISTING KGNC - 1440 KC - 5,000 WATTS - DAYTIME 

C-QNTOUR So urge Popula 

Within the 250 mv/m contour Count Houses 3,980 
Within the City or Amarillo 1940 Census 51,497 
Within the County or Potter 1940 Census 54,260 

EXISTING KGNC - 1440 KC - 1,000 WATTS - NIGHTTIME 

Population 
124Q 

Within the 250 mv/u contour Count Houses 230 
y/ithin the City of Amarillo 1940 Census 51,497 
Within the County of Potter 1940 Census 54,260 

ma.ua ions 

From the above it bill be seen that the existing operation 

PROVIDEC COVERAGE DURING DAYTIME HOURS TO APPROX IMATEL Y 190,393 

PEOPLE WITHIN THE NORMALLY PROTECTED 0.5 MILLIVOLTS PER METER 

CONTOUR AND PROVIDES COVERAGE DURING NIGHTTIME HOURS TO 

approximately 64,774 people within the protected 4.2 millivolts 

per meter contour. The proposed operation will provide coverage 

DURING DAYTIME HOURS TO APPROXIMATELY 499,356 PEOPLE WITHIN THE 

NORMALLY PROTECTED 0.5 MILLIVOLTS PER METER CONTOUR AND WILL 

PROVIDE COVERAGE DURING NIGHTTIME HOURS TO APPROXIMATELY 94,947 

PEOPLE WITHIN THE PROTECTED 3.3 MILLIVOLTS PER METER CONTOUR. 

The PROPOSED 250 MILLIVOLTS per METER CONTOURS WILL INCLUDE 

CONSIDERABLY LESS THAN 1 PER CENT OF THE POPULATION OF AMARILLO, 

Texas. The proposed 25 millivolts per meter contours will cover 

ALL OF THE CITY OF AMARILLO, TEXAS. The proposed directive 
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ANTENNA WILL MEET WITH ALL Of THE REQUIREMENTS OF GOOD 

Engineering Practice of the Federal Communications Commission 

A. Earl 

July 15, 1941. 



STATE OF TEXAS ) 
) SSI 

COUNTY OF DALLAS ) 

A. Earl Cullum, Jr., being duly sworn, upon his oath deposes 

AND SAYS THAT THE FACTS STATED IN THE FOREGOING, TOGETHER WITH 

ALL EXHIBITS ATTACHED HERETO» ARE TRUE OF HIS OWN KNOWLEDGE» 

EXCEPT AS TO SUCH STATEMENTS AS THEREIN STATED TO BE ON 

INFORMATION AND BELIEF, AIL AS TO SUCH STATEMENTS HE BELIEVES 

THEM TO BE TRUE. 

Subscribed and sworn to before me this 15th day of July, 1941. 

Notary Public^in and for 
Dallas County, Texas 

My commission expires June 1» 1943. 



A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEER 

HIGHLAND PARK VILLAGE 

DALLAS. TEXAS 

SPECIFICATIONS OF PROPOSED ANTENNA FOR RADIO STATION KGNCi 

Frequency 860 kilocycles 
Rated power day 10,000 watts non-directional 
Rated power night 5,000 watts directional 
Number of towers 4 towers 
IYPE OF TOWERS SELF 
Tower base width 5% 
Tower feed system 
Tower height above insulators 283 
Tower height above ground 286 
Tower height above sea-level 3,871 
Line of towers N36.75E 
Tower spacing electrical 70 
Tower spacing physical 222.5 
Tower current ratio See 
Tower current phase See 
Number of ground radials 120 
Length of ground radials 300 
Depth cf ground radials 6 to 8 
Transmission lines 70 
Antenna ammeters Thermal 
Current ratio measurements Current 
Current phase measurements Phase 

Location Ney, 

supported, triangular, tapered 
of tower height 
SERIES 
FEET 
FEET 
FEET 
REFERRED TO TRUE NORTH 
•140-70 DEGREES 
•445-222.5 feet 
Exhibit 4 
Exhibit 4 
EQUALLY SPACED ABOUT EACH TOWER 
FEET EXCEPT FOR OVERLAPS 
INCHES 
OHM CONCENTRIC LINES 
AND REMOTE THERMAL 
MONITOR FROM SAMPLING LOOPS 
MONITOR FROM SAMPLING LOOPS 

On Texas Highway 136 approximately 
9 miles Northeast Amarillo City 
Limits 
N. Lat. 35° 18* 26” 
W.Long. 101° 41’ 11” 

EXHIBIT 1 



DIRECTIVE ANTENNA DESIGN FORMULA! 

F 1 (E ) I /Ï7 6^)2 * 26^) cos (a 1 - KD1 c0s© cosO) ( 1 ) 

Fo(E)I yi ♦ (mo)e 4 2(mq) cos (a9 - KDp cos© cosO) (1 ) 

F (E)! 4S.IA sin Ol^wA (2) 
X (cos ©)(1 - cos AJ 

K ! 1 - cos A (3) 
SIN A 

P i (R-, X Ip) * (R 2 x '2^ * ^3 X *3^) 4 ^4 x *4^) (4) 

E i 37.25 x I x K x f1 (E) x f2(E) x f x(E) (5) 

Where 

E IS FIELD INTENSITY IN MILLIVOLTS PER METER AT ONE MILE 

P IS ACTUAL RADIATED POWER IN WATTS 
I 1 IS CURRENT AT BASE OF ELEMENT 1 OPERATING DIRECTIONAL 

Iß IS CURRENT AT BASE OF ELEMENT 2 OPERATING DIRECTIONAL 
Iß IS CURRENT AT BASE OF ELEMENT 3 OPERATING DIRECTIONAL 
1^ IS CURRENT AT BASE OF ELEMENT 4 OPERATING DIRECTIONAL 
R? IS RESISTANCE AT BASE OF ELEMENT 1 OPERATING DIRECTIONAL 
R2 IS RESISTANCE AT BASE OF ELEMENT 2 OPERATING DIRECTIONAL 
RÍ IS RESISTANCE AT BASE OF ELEMENT 3 OPERATING DIRECTIONAL 
R¿ IS RESISTANCE AT BASE OF ELEMENT 4 OPERATING DIRECTIONAL 
M IS RATIO BETWEEN THE CURRENTS IN THE ELEMENTS 
A IS PHASE BETWEEN THE CURRENTS IN THE ELEMENTS 
A IS HEIGHT OF THE ELEMENTS 
G IS ANGLE FROM HORIZONTAL TO RADIATION VECTOR 

IS ANGLE FROM LINE OF ELEMENTS TO RADIATION VECTOR 

KD IS ELECTRICAL DISTANCE BETWEEN THE ELEMENTS 

EXHIBIT 2 



DIRECTIVE ANTENNA CALCULATIONS FOR 5,000 WATTS« 

Rated Power 5,000 watts 

Transmission Losses 
Transmission lines 
Phas i ng equ ipment 
Coupling transmission lines to antenna 
Current and phase meter losses 
Ground resistance losses 

Total probable losses 5 % 

Actual Radiated Power Expected is (5410) x (1.00 - 0.05) 

Then P 5,140 watts Given 
R] 19.5 ohms (6) 
Rg 2.2 ohms (6) 
R3 35.2 ohms (6) 
R4 16.2 ohms (6) 
M] 0.59 Given 
Mg 1.00 Given 
A] +33 degrees Given 
Ag -115 DEGREES GIVEN 

KD] 210 DEGREES GIVEN 
KDg 70 DEGREES GIVEN 
A 90 degrees Given 

Solving the Directive Antenna Formula« 

Vector Current I is 11.4 (4) 

Form Factor K is 1.00 (3) 

Field Intensity) 
at one mile in ) E is 425 X F ] (E ) x Fg (E ) x F x (E ) (5) 
ANY DIRECTION ) 

Various values were then assigned to 6 and 0 and the corresponding 
VALUES OF F 1 (E) , Fg(E), ^x^) AND E DETERMINED. The RESULTS OF 
EACH OF THESE CALCULATIONS ARE LISTED ON EACH OF THE ATTACHED 

EXHIBITS. 

After the horizontal radiation pattern was plotted and planimetered, 
THE R.M.S. VALUE OF THE HORIZONTAL FIELD WAS FOUND TO BE 456 Mv/m 
UNATTENUATED AT ONE MILE FROM THE ANTENNA. 

EXHIBIT 3 



ANTENNA AND GROUND SYSTEM SPECIFICATIONS! 

ARRANGEMENT OF TOWERS i 

Un i T 
Vectors i 

Current 
Ratio 1.00 1.00 

Current 
Phase 00 +115 

Base 
Resistance 19.5 2.2 

Base 
Reactance +43.3 fS.O ' 

Base 
Current 11.4 11.4 

0.59 0.59 

-33 +32 

35.2 16.2 

+57.1 -4.9 

6.725 6.725 

EXHIBIT 4 



REFERENCES - ACCORDING TO LIKE NUMBER 

(1) I.R.E. 

(2) I.R.E. 

(3) I.R.E. 

(4) I.R.E. 

(5) I.R.E. 

(6) I.R.E. 

January, 

January, 

January, 

January, 

January, 

January, 

1937 Page 

1936 Page 

1936 Page 

1937 Page 

1937 Page 

1937 Page 

99 (60) 

51 (5) 

52 (6) 

102 (72) 

102 (75) 

102 (71) 

EXHIBIT 5 



DALLAS 

80 

90 

XE-MO 

1 oo 

200 

400 
1 20 

600 

1 80 

40 
320 

1 60 
200 

’ 20 
240 

60 
300 

30 
330 

20" 
340 

1 70 
1 90 

330 
30 

300 
60 

1 1 O 
250 

1 40 
220 

1 OO 
260 

200 
1 60 

340 
20 

RMS 456 MV/M 

5000 WATTS 
860 KC 

RADIO STATION KGNC 

HORIZONTAL RADIATION PATTERN 

A. EARL CULLUM, JR. 

CONSULTING ENGINEER 

EXHIBIT 6A 



350 

410710 B DALLAS 

80 

150 100 100 150 
90 

1 20 
240 

30 
330 

2 40 
1 20 

40 
320 

1 OO 
260 

1 1 O 
250 

1 40 
220 

1 70 
1 90 

2 1 O 
1 50 

330 
30 

320 
40 

260 
1 OO 

50 
310 

60 
300 

90 
2 70 

1 30 
2 30 

20 ' 
340 

340 
20 

300 
60 

1 60 
200 

HO 
280 

RMS 456 MV/M 

5000 WATTS 

860 KC. 

200 ' 
1 60 

EXHIBIT 

RADIO STATION KGNC 

HORIZONTAL RADIATION PATTERN 

A. EARL CULLUM, JR. 

CONSULTING ENGINEER 



A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEER 

HIGHLAND PARK VILLAGE 

DALLAS. TEXAS 

RADIO STATION KGNC 

HORIZONTAL RADIATION PATTERN 

®_^(E) rg(E) E5000

036.75 - 036.75 00 
026.75 - 046.75 10 
016.75 - 056.75 20 
006.75 - 066.75 30 
356.75 - 076.75 40 
346.75 - 086.75 50 
336.75 - 096.75 60 
326.75 - 106.75 70 
316.75 - 116.75 80 
306.75 - 126.75 90 
296.75 - 136.75 100 
286.75 - 146.75 110 
276.75 - 156.75 120 
266.75 - 166.75 130 
256.75 - 176.75 140 
246.75 - 186.75 150 
236.75 - 196.75 160 
226.75 - 206.75 170 
216.75 - 216.75 180 

0.411 0.090 15.7 
0.420 0.063 11.2 
0.460 0.000 0.0 
0.581 0.078 19.3 
0.788 0.200 67.0 
1.050 0.347 155. 
1.309 0.513 288. 
1.505 0.702 449. 
1.590 0.890 601. 
1.529 1.074 698. 
1.328 1.248 704. 
1.023 1.400 609. 
0.687 1.532 447. 
0.441 1.640 307. 
0.452 1.720 331. 
0.618 1.730 467. 
0.773 1.790 583. 
0.871 1.842 632. 
0.902 1.850 709. 

EXHIBIT 6C 



A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEER 

HIGHLAND PARK VILLAGE 

DALLAS. TEXAS 

KGNC DIRECTIVE ARRAY 

VERTICAL RADIATION PATTERN 

IN PLANES N 16.75 E AND N 56.75 E 

THROUGH NULLS TOWARD CANADIAN BORDER 

00 
10 
20 
30 
40 
50 
60 
70 
80 
90 

0.461 
0.479 
0.548 
0.687 
0.888 
1.127 
1.355 
1.525 
1 .590 

0.000 
0.000 
0.078 
0.141 
0.253 
0.395 
0.553 
0.726 
0.903 

1.000 
0.978 
0.914 
0.816 
0.694 
0.560 
0.416 
0.275 
0.140 
0.000 

0.0 
0.0 
16.6 
33.6 
66.2 
106.0 
132.4 
129.3 
85.4 
0.0 

EXHIBIT 7A 



A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEER 

HIGHLAND PARK VILLAGE 

DALLAS, TEXAS 

KGNC DIRECTIVE ARRAY 

VERTICAL RADIATION PATTERN 

IN PLANE N 36.75 E 

THROUGH SMALL LOBE IN LINE OF TOWERS 

P 5000 O 0 

6 ^1 (E) FgCE) fx^E^ E5OOO 

00 0.411 0.090 1.000 15.7 
10 0.420 0.063 0.978 11.0 
20 0.460 0.000 0.914 0.0 
30 0.581 0.078 0.816 15.7 
40 0.788 0.200 0.694 46.5 
50 1.050 0.347 0.560 86.8 
60 1.309 0.518 0.416 119.8 
70 1.505 0.702 0.275 123.6 
80 1.590 0.890 0.140 84.2 
90 0.000 0.0 

EXHIBIT 7B 



A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEER 

HIGHLAND PARK VILLAGE 

DALLAS. TEXAS 

KGNC DIRECTIVE ARRAY 

VERTICAL RADIATION PATTERN 

IM PLANE N 119.5 E 

TOWARD HAVANA, CUBA 

P 5000 0> 82.75 

e F (E) f_(E) f (E) 
1 2 X E5000 

00 1.587 
10 1.587 
20 1.58G 
30 1.585 
40 1.582 
50 1.575 
60 1.568 
70 1.557 
80 1.544 
90 

0.942 
0.944 
0.951 
0.960 
0.973 
0.990 
1 .010 
1.030 
1.054 

1.000 
0.978 
0.914 
0.816 
0.694 
0.560 
0.416 
0.275 
0.140 
0.000 

635. 
622. 
585. 
528. 
454. 
371. 
280. 
188. 
97. 
0. 

6 CL1BL approx. 0 DEGREES WITH DISTANCE 1450 MILES. 

EXHIBIT 7C 



A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEER 

HIGHLAND PARK VILLAGE 

DALLAS. TEXAS 

KGNC DIRECTIVE ARRAY 

VERTICAL RADIATION PATTERN 

IN PLANES N 132.75 E AND N 300.75 E 

THROUGH MAXIMA BROADSIDE TO TOWERS 

P 5000 O 96 

© r1 (E) r2^ E5000 

00 1.424 1.1 SO 1.000 714. 
10 1.425 1.178 0.978 697. 
20 1.431 1.173 0.914 652. 
30 1.442 1.165 0.816 583. 
40 1.452 1.156 0.694 495. 
50 1.467 1.144 0.560 399. 
60 1.483 1.128 0.416 295. 
70 1.498 1.111 0.275 195. 
80 1.517 1.094 0.140 99. 
90 -.- 0.000 0. 

EXHIBIT 7D 



A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEER 

HIGHLAND PARK VILLAGE 

DALLAS. TEXAS 

KGNC DIRECTIVE ARRAY 

VERTICAL RADIATION PATTERN 

IN PLANE N 171 E 

THROUGH NULL TOWARD MEXICO, D. F. 

P 50Uu 0 134.25 

2_F1 _rx _E5OOO 

00 
10 
20 
30 
40 
50 
60 
70 
80 
90 

0.410 
0.411 
0.428 
0.490 
0.614 
0.797 
1.008 
1.220 
1.402 

1.675 
1.670 
1 .640 
1 .610 
1 .560 
1 .492 
1 .422 
1.307 
1.196 

292 
285 
273 
273 
283 
283 
253 
186 
1C0 

0 

1.000 
0.978 
0.914 
0.816 
0.694 
0.560 
0.416 
0.275 
0.140 
0.000 

© XEXX approx. 3 DEGREES WITH DISTANCE 1105 MILES. 

EXHIBIT 7E 



A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEER 

HIGHLAND PARK VILLAGE 

DALLAS. TEXAS 

KGNC DIRECTIVE ARRAY 

VERTICAL RADIATION PATTERN 

IN PLANE N 216.75 E 

THROUGH MAXIMUM IN LINE OF TOWERS 

P 5000 $ ISO 

Ö F1 (E) F2^ ^5000 

00 0.902 1.850 1.000 709. 
10 0.871 1.842 0.978 667. 
20 0.773 1.790 0.914 538. 
30 0.618 1.780 0.816 381. 
40 0.452 1.720 0.694 229. 
50 0.441 1.640 0.560 172. 
60 0.637 1.532 0.416 186. 
70 1.023 1.378 0.275 165. 
80 1.328 1.248 0.140 99. 
90 0.000 0. 

EXHIBIT 7F 



A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEER 

HIGHLAND PARK VILLAGE 

DALLAS. TEXAS 

KGNC DIRECTIVE ARRAY 

VERTICAL RADIATION PATTERN 

IN PLANE N 262.5 E 

THROUGH NULL TOWARD TIJUANA 

P 5000 134.25 

e Ft (e)_ f2 (e)_ fx (e) 
E5000 

00 
10 
20 
30 
40 
50 
60 
70 
80 
90 

0.410 
0.411 
0.428 
0.490 
0.614 
0.797 
1.008 
1.220 
1 .420 

1 .675 
1 .670 
1.640 
1.610 
1.560 
1.492 
1.422 
1 .307 
1.196 

1.000 
0.978 
0.914 
0.816 
0.694 
0.560 
0.416 
0.275 
0.140 
0.000 

292. 
285. 
273. 
273. 
283. 
283. 
253. 
186. 
100. 

0. 

© XEMO APPROX. 5 DEGREES WITH DISTANCE 910 MILES. 

EXHIBIT 7G 



A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEER 

HIGHLAND PARK VILLAGE 

DALLAS. TEXAS 

KGNC DIRECTIVE ARRAY 

VERTICAL RADIATION PATTERN 

IN PLANE N 284.0 E 

TOWARD MODESTO, CALIFORNIA 

p 5000 $ 112.75 

e r^E) r2^ E5OOO 

00 0.930 1.440 1.000 569. 
10 0.942 1.434 0.978 561. 
20 0.978 1.414 0.914 537. 
30 1.037 1.404 0.816 505. 
40 1.117 1.387 0.694 457. 
50 1.203 1.367 0.560 391. 
60 1.296 1.342 0.416 307. 
70 1.387 1.314 0.275 213. 
80 1.466 1.285 0.140 112. 
90 -.- -.- 0.000 0. 

e KTRB APPROX. 2 DEGREES WITH DISTANCE 1080 MILES. 

EXHIBIT 7H 





AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

RADIO STATION KGNC 

PROPOSED OPERATION 

860 KC. 10,000 WATTS 

EXHIBIT NUMBER H A 



AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

RADIO STATION KGNC 

PROPOSED OPERATION 

860 KC. 10,000 WATTS 

EXHIBIT NUMBER í $ 



AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

PROPOSED OPERATION 

860 KC. 10,000 WATTS 

EXHIBIT NUMBER CONSULTING RADIO ENGINEER 





AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

EXISTING KGNC DAYTIME 

PROPOSED KGNC DAYTIME 

AND OTHER SERVICES 

EXHIBIT NUMBER 1 a. 





AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

RADIO STATION KGNC 

PROPOSED OPERATION 

960 KC 5,000 WATTS-DA 

CONSULTING RADIO ENGINEER EXHIBIT NUMBER Io A 



AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

RADIO STATION KGNC 

PROPOSED OPERATION 

960 KC 5,000 WATTS-DA 

EXHIBIT NUMBER » 



RADIO STATION KGNC 

PROPOSED OPERATION 

96 0 KC 5,000 WATTS -DA 

EXHIBIT NUMBER |0 C 

.. 

AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 



AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

RADIO STATION KGNC 

PROPOSED OPERATION 

&6 0 KC 5,000 WATTS-DA 

EXHIBIT NUMBER io x> 





AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

RADIO STATION KGNC 

EXISTING OPERATION 

¡440 KC 5000 WATTS 

EXHIBIT NUMBER II A 



AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

RADIO STATION KGNC 

EXISTING OPERATION 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

1440 KC 5000 WATTS 

EXHIBIT NUMBER H? 



AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

RADIO STATION KGNC 

EXISTING OPERATION 

1440 KC 1000 WATTS 

EXHIBIT NUMBER 



AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

RADIO STATION KGNC 

EXISTING OPERATION 

1440 KC 1000 WATTS 

EXHIBIT NUMBER US 



AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

RADIO STATION KGNC 

EXISTING OPERATION 

1440 KC 1000 WATTS 

EXHIBIT NUMBER c 



AMARILLO, TEXAS 

AND SURROUNDING TERRITORY 

A. EARL CULLUM, JR. 

CONSULTING RADIO ENGINEER 

RADIO STATION KGNC 

EXISTING OPERATION 

1440 KC 1000 WATTS 

EXHIBIT NUMBER HP 





PHOTOGRAPHS TAKEN FROM 

PROPOSED KGNC PLANT SITE 

© 

c 
EXHIBIT 14 
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