STATEMENT OF A. EARL CULLUM, JR. IN CONNECTION WITH
THE APPLICATION OF THE PLAINS RADIO BROADCASTING
COMPANY, AMARILLO, TEXAS, LICENSEE OF RADIO STATION
KGNC, FOR CONSTRUCTION PERMIT TO CHANGE FREQUENCY
FROM 1440 KILOCYCLES TO 860 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 DURI {G NIGHTT IME HOURS.

L B JEE BN JEE NN JEE JEE BEE NEK BEE SN BEE BEE JER N )

Iy Ae EARL CuLLUMy JRey AM A CONBULTING RADIO ENGINEER
WITH OFFICES LOCATED IN Duug&s, Texas. | GRADUATED FROM THE
MASSACHUSETTS INSTITUTE OF TECHNOLOGY IN 1931 witH A BacCHELOR
OF SCIENCE DEGREE IN COMMUNICATION ENGINEERINGs MY EXPERIENCE
INCLUDES ALMOST CONTINUOUS EMPLOYMENT BY BROADCAST BTATIONS
sINCE 1922, SINcz 1036 | HAVE MAINTAIHED AN OFFICE A8 A
CONSULTING RADIO ENGINEER. | HAVE BEEN EMPLOYED BY THE PLAINS
Rapio Broapcasting COMPANY, LICENSEE OF RaDio Station KGNC,
TO MAKE AN ALLOCATION STUDY OF THE 860 KILOCYCLE CHANNEL IN
ACCORDANCE WITH THE PROVISIONS OF THE NORTH AMERICAN REGIONAL
BROADCASTING AGREEMENT AND TO DESIGN AN ANTENNA SYSTEM TO
ALtow 10,000 wATT NON~DIRECTIVE OPERATION DURING DAYTIME HOURS
AND 5,000 WATT DIRECTIVE OPERATION DURING NIGHTTIME HOURS IN
THE VICINITY OF AMARILLO, TEXAS.

| P ONS =

THE EXISTING ASSIGNMENT OF RaDIO STaTioN KGNC PROVIDES

FOR OPERATION AT AMARILLOy TEXAS ON THE 1440 KILOCYGLE CHANNEL

wiTH 5,000 waTT8 DAYTIME, 1,000 wATTS NIGHTTIME. THE ANTENNA

8YSTEM AT KGNC conNsisT8 OF A TRUBCON UNIFORM CRO88=SECTION GUYED

RADIATOR HAVING AN OVERALL HEIGHY OF 367 FEET, ALONG WITH A
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GROUND BYSTEM CONSISTING OF 120 RADIALS BURIED 6 INCHES,
EACH RADIAL HAVING A LENGTH FROM 330 FeeT 10 450 reeT.
THE LENGTH OF THE GROUND RADIALS VARIES AS THEY EXTEND TO
THE EDGE OF A SQUARE PLOT OF GROUNDe THE GROUND SYBTEM I8
SUPPLEMENTED BY A GROUND SCREEN HAVING A RADIUS OF APPROXIMATELY
20 FEET. IT I8 ASSUMED THAT THE EFFICIENCY OF THE ANTENNA
BYSTEM I8 250 MILLIVOLTS PER METER AT ONE MILE FOR 1,000
WATYTS OF POWER. COVERAGE MAPS8 SHOWING THE EXISTING
OPERATING CONDITIONS HAVE BEEN PREPARED BASED ON MEASUREMENTS
MADE AT KGNC.
AN ALLOGCATION 8TUDY HAS BEEN MADE OF THE EXISBTING

NIGHTTIME GCONDITIONS ON THE 1440 XI1LOCYCLE GHANNEL.
LIMITATIONS TO THE OTHER STATIONS WERE CALCULATED UBING
THE SECOND HOUR SKY=WAVE CURVES OF THE FEDERAL COMMUNICATIONS
CoMmi8810N AND A RATIO OF 20 Yo 1 FOR DESIRED TO UNDESIRED
8I1GNAL. THE 8TUDY SHOWS THE FOLLOWING TO BE THE EXIBTING
NIGHTTIME CONDITIONSS _

KGNC 1440 KC 1,000 WATTS = EXISTING NIGHTTIME LIMITATIONS
LIMITATION LIMITATION DISTANCE POWER UNATTENUATED INTERFERENCE

T0 FROM MILES WATTS FIELD LEVEL
KMED KGNC 1243 1000 250 0.86
KFJM KGNC 920 1000 250 2.06
WROK KGNC 850 1000 250 2.50
WBCM KGNC 1130 1000 250 1.11
WAAB KGNC 17456 1000 250 0.37
WHIS KGNC 1162 1000 250 1.02
WSFA KGNC 922 1000 250 2.02
CMGH KGNC 1490 1000 250 0.53
XELZ KGNC 1130 1000 250 1.11
XEF | KGNC 520 1000 250 65.30
XERT KGNC 905 1000 250 2.07
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LIMITATION LIMITATION DISTANCE POWER UNATTENUATED INTERFERENCE

TO FROM MILES WATTS FIELD LEVEL
KGNC KMED 1243 1000 175 0.60
KGNC KFJM 920 500 124 1.03
KGNC WROK 860 500 141 1.41
KGNC WBCM 1130 500 124 0.55
KGNC WAAB 1745 1000 250 0.37
KGNC WHIS 1162 500 124 0.52
KGNC NSFA 922 500 134 1.08
KGNC CMGH 1490 1000 178 0.76
KGNC XELZ 1130 1000 176 0.78
KQNC XEF ! 520 1000 178 4.19
KGNC XERT 206 500 124 1.04
KGNC RSS 4.19

OPER

AFTER A 8TUDY HAD BEEN MADE OF THE ALLOCATION GONDITIONS
ON THE 860 KILOOYOLE CHANNEL,; AN ANTENNA SYSTEM WAS DES |GNED
T0 ALLOW 10,000 wATT NOM=DIRECTIVE OPERATION DURING DAYTIME
HOURB, ~ND 5,000 WATT DIREOTIVE OPERATION DURING NIGHTTIME
HOURS |N THE VICINITY OF AMARILLO, TEXAS. COMPLETE
SPECIFICATIONS OF THE PROPOSED DIRECTIVE ANTENNA ARE ATTAGHED.

AN ALLOCATION STUDY HAS BEEN MADE OF THE PROPOBED NIGHTTIME
CONDITICNS ON THE 360 KILOCYCLE OHANNEL. THE LIMITATIONS YO
THE OTHER BTATIONS WERE CALCULATED UBING THE SECOND HOUR
SkY~1iaAvE CURVES OF THE FEDERAL COMMUNIGATIONS COMMISE |ON AND
A RATIO OF 20 T0 | FOR DESIRED TO UNDESIRED SIGNAL. THE STUDY

8HOWS THE FOLLOWING TO BE THE PROPOSED NIGHTTIME CONDITIONS?S
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XGNC 860 KC 5,000 WATTS DA = PROPISED NIGHTTIME LIMITATIONS
LIMITATION LIMITATION DISTANCE POXER UNATTENUATED INTERFERENCE

TC FRON MILES WATTS FIELD LEVEL
CFRB KGNC 1330 5000 DA (1) (1)
XEXO KGRC 010 560CC DA 292 2,46
XEXX KGNC 1106 5000 DA 315 1.50
cusL KGNC 1450 5000 DA 670 1.50
KTRB KGNC 1080 80CO DA 655 2.83
KGNC CFRB 1330 10000 474 1.34
KGNC XENO 210 56000 392 3.30
KGNC XEXX 1106  50C0 392 1.87 -
KGNC cMBc 1450 8000 392 0.39
KGNC KTRB 1080 1000 DA () (2)
KGNC RSS 3.30

(1) CFRB Oe¢S MILLIVOLTS PER METER SKY=WAVE CONTOUR I8 FULLY
PROTECTED.

(2) CoePe GRANTED SUBJUECT TO ACCEPTABLE DIRECTIVE ANTENNA BEING
SBUBMITTED TO F.CeCe SEE FiLe BS5-P=-2631.

A 8TuDY OF THE 300 KILOCYCLE CHANNEL UNDER THE TEARMS
OF THE NORTH AMER(GAN REGIONAL BROADCASTING AGREEMENT INDICATES
THAT THE OHANNEL wiLL BE USBED BY A CLASGS |=A 8TATiON tH TORONTO,
ONTARIOy CANADA, OPERATING wiTH 10,000 watTs OF PO®ER. THE
CANADIAN STATION I8 PROTECTED ONLY TO THE EAST OF NORTH DAKOTA.
SUPPLEMENTAL TERMI OF THE NORTH AMERICAN REGIONAL BROADOABTING
AGREEMENT PROVIDE3 FOR CLABS || sTaTioNs in Havana, Cusa, MExi100
City, Mexi1c0, AND TivuaNa; Be Cey Mexi1Cos THE PROPOSED KGNC
OPERATION WILL FULLY PROTECT ALL OF THESE BTYATIONS IN ACCORDANCE
WITH THE ENGINEERING STANDARDS OF THE NORTH AMERICAM REGIOHAL
BROADGABTING AGREEMENTYs THE LIMITATION TO KGNC 18 NOT EXPECTED
YO BE IN EXCESS OF 3¢3 MILLIVOLTS PER METER. Ir THE 860 xiLocvoLg
OPERATION IN TiJuaNay Be Cop MEXI1CO FULLY PROTEOCTS THE I-=A

OPERATION IN TORONTOy ONTARIO, CANADAy KGNC wOULD INDIRECTLY
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BE PROTEGTED TO APPROXIMATELY THE 2.5 MILLIVOLTS PER METER
CONTOUR,
1A N

DuriNGg JUNE, 1936, FIELD INTENSITY MEASUREMENTS WEKRE
uMADE ON KGNC wHEn OoPERATING ON 1410 kiLocovorLks with 1,000
WATTS OF POWERe AT THAT TIME THE ANTENNA AT KGNC consisTED
OF A 229 rooT BLAI;KNOX. TAPERED, SBELF=8UPPORTING TOWER.
THE ANTENNA EFFICIENCY WAS APPROXIMATELY 210 MILLIVOLTS PER
METER AT ONE MILE FOR 1,000 waTT8s ALL OF THE MEASUREMENTS
WERE MADE BY ME Us NG AN RCA FIELD INTENSITY METER, TYpPe
TMV=-768, Seriat 6520, wHiCH HAD EE(N.PRtVIOUOLY CALIBRATED BY
THE RCA MANUFACTURING COMPANY ON JANUARY.Q. 1936. THast
MEASUREMENTS WERE MADE IN 1930 FOR THE PURPOSE OF A COMMERGCIAL
BURVEY ONLYe ACCORDINGLY, THE MEASUREMENTS ARE RATHER LIMITED
IN COMPARISON WITH PRESENT DAY ENGINEERING PRAGCTICES, BUT IT
18 MY OPINION AND BELIEF AS AN EXPERT RADIO ENGINEER THAT THESE
MEASUREMENTS PROVIDE A BETTER INDICATION OF THE 8OIL GONDUCTIVITY
AROUND AMARILLO THAN THE CONDUCTIVITY INDICATED ON THE FEDERAL
COMMUNICATIONS COMMISSION B0IL MAP REFERRED TO IN THE FEDERAL
CommunicaTIONSe COMMISE JON STANDARDS OF GOOD ENGINEERING PRACTIOE.
AN ANALYSIS OF THESE MEASUREMENTS NAS BEEN MADE WHICH INDIGCATES
THAT THE 80IL VARLIES FROM 15 TiMes 10 1o THE MiNnvs 14YH TO 30
TIMES 10 70 THE MiNus 14TH. ALL OF THESE MEASUREMENTS ARE NOW

ON FILE WITKH THE FEDERAL COMMUNIGATIONS CoMMISsBION, FiLE B3-P-2969,
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LIST OF EXHIBITS ATTACHED

IN CARRYING OUT THE ALLOCATION STUDY AND DESIGNING THE

DIRECTIVE ANTENNAg A NUMBER OF EXHIBITS WERE PREPAREDs ATTACNED

wiLL

BE FOUND THE FOLLOWING EXHIDITS PREPARED BY ME OR UNDER

MY DIRECTIONS

le
2
3.
4.
be
6.
6.

6.

7.

8.

2

SPECIFIQATIONS OF PROPOOED'ANTENNA FOR RADIO STATION
KGNC.

DIRECTIVE ANTEMMA DESIGN FORMULAS

DIRECTIVE ANTENNA OALCULATIONS FOR 5,000 waTTSs OF POWER,
ANTENNA AND GROUND OYSTEM SPECIFICATIONS,.

REFERENGES SUPPORTING DIREGTIVE ANTENNA DESIGH FORMULAe
(A) DIRECTIVE ANTENNA GROUND=WAVE PATTERN FOR 5,000 warr
360 KILOCYCLE NIGHTTIME OPZRATIONG

(B) EWLARGED PORT|ON OF DIARECTIVE ANTENNA GROUND-WAVE
PATTERK FOR 5,000 waTY 8GO0 KILOGYCLE NIGHTTIME OPERATION.
(C) TABULATION OF DIREGTIVE ANTENNA GROUMD=WAVE PATTERN
CALOULATIONS FOR 5,000 watT18 OF POWER ON 360 KILOGYGLES.
DIRECTIVE ANTENNA SKY=WAVE PATTERNS AND TABULATIONS OF
CALOQULATIONS FOR 5,000 waTt 360 XILOGYCLE NIGHTTINE
OPERATION,

Map oF NORTH AMERICA 8+4OWING THE PROPOSED OPERATING
CONDITIONS DURING NIGHTTIME HOURSB ON BB0O KiLOCYGCLES,.

(A) Mar 8HOWING THE 250 MILLIVOLTS PER METER CONTOUR FROM
THE PROPOSED NON-DIRECTIVE OPERATION USING 10,000 wmatrs

oF POWER ON 860 KiLOCYCLES.
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9.

.

9.

9.
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(B) Map sHOWIHG THE 25 and 5.0 MILLIVOLTS PER METER
CONTOURS FROM THE PROPOSED NON~DIREOTIVE OPERATION

vsing 10,000 watre oF power oN 360 KILOCYCLES.

(C) Mar 8HOWING THE 2.0 AND 045 MILLIVOLTS PER METER
CONTOURB FROM THE PROPOBED MON=DIRCOTIVE OPEZRATION USING
10,000 watts of PowcR on 860 xiLOCYOLES.

(D) MaAP sHOWING THE RaAND MONALLY MAUOR TRADING AREA 1IN
THE VIGINITY OF AMARILLO, TEXAS. |T SHOULD BE NOTED
THAT AMARILLO I8 THE Mavor TRaDING CENTER FOR 1 oF 60
MAJOR TRADING AREAS IN THE UNITED STATES. IT SHOULD ALSO
BE MOTED TMAT THE PROPOSED 0.5 MILLIVOLTS PER METER GONTOUR
FRoM THE 860 x1L00YOLE 10,000 WATT OPERATION COVERS
PRAGTICALLY ALL OF THIS AREA.

(E) Mar SHOWING THE EXI8TING Ou8 MILLIVOLTS PER METER
DAYTIUE OONTOUR, THE PROPOSED Oo8 MILLIVOLTS PER METER
DAYTIME OCONTOUR, AND THE DAYTIME SERVIGE AREA TO BE&
GAINED BY RaDIO Station KGNC, SHOULD THIS APPLICATION BE
GRANTEDs AN ANALYS8IS OF THE EXISTING DAYTIME RADIO
BERVICE WITHIN THE AREA TO BE GAINED. BY RADIO STaTiON
KGNC MAS BEEN MADE AND 18 SHOWN ON THISB MAP.

(F) MaP 8HOWING THE PARTIAL 0.5 AND 0,25 MiILLIVOLTS PER
METER CONTOURS FROM THE PROPOSED NON=DIREOCTIVE OPERATION
usinG 10,000 watts OF POWER ON 860 KILOCYOLES ALONG WITH
PARTIAL 0¢85 AND 0085 MILLIVOLTS PER METER GCONTOURS FROM

THE EXISTING NON=DI{RECTIVE DAYTIME OPERATION OF KOA wHEN
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using 50,000 waTTs OoF POwWER ON B50 KILOOYCLES. IT SHOULD
BE MOTED THAT THE O¢8 WILLIVOLTS PER METER GROUND=WAVE
COVERAGEK orlﬁpA I8 FULLY PROTEOTED BY THE PROPOSED KGNC
OPERATION AND THAT THE PROPOSED O.5 MILLIYOLTS PER METER
GROUND=WAVE OOVERAGE OF THE PROPOSED KGNC OPERATION wWOULD
BE FULLY:PROTECTED BY THE OPERATION OF RADIO STATION KOA,
(A) “A; SHOWING THE 250 MILLIVOLTS PER METER CONTOUR FROM
THE PROPOSED NMIGHTTIME DIREOTIVE ANTENNA USING 5,000 warTs
or POIER.QN 860 KI1LOCYCLES,

(B) MaP B8HOWING THE 25 AND 5.0 MILLIVOLTS PER METER GCONTOURS
FROM THE PROPOSED NIGHTTIME DIRECTIVE ANTENNA USING 5,000
WATTS OF POWER ON 800 xiLoCYOLES.

(C) Map 8HOWING THE 2.5 AND 2.0 MILLIVOLTS PER METER
CONTOURS FROM THE PROPOSED NIGHTTIME DIRECTIVE ANTENNA
veing 5,000 warts oF Power on 860 kiLOCYCLES,

(D) MAP SHOWING THE 3.3 MILLIVOLTS PER METER GONTOUR FROM
THE \PROPOSED NIGHTTIME DIRECTIVE ANTENNA USING 5,000 warvrs
oFf Jousn on 860 xiLoCYCLES,

(E)fMAP BHOWING THE EXISTING NIGHTTIME COVERAGE, THE
naofoe:n NIGHTTIME COVERAGE AND THE NIGHTTIME PRIMARY

COVERAGES FROM OTHER BTATIONS PROVIDING COVERAGE IN THE
v ‘ '

NICINITY OF AMARILLO, TEXABe |T SMOULD BE NOTED THAT
. .

.QOHOTHER STATION PROVIDES NIGHTT{ME PRIMARY COVERAGE TO

1

THE SERVICE AREA TO BE GAINED BY RaDIO StaTioN KGNC

BEYWEEN THE EXISTING NIGHTTIME COVERAGE AREA AND THE
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12.

12.

12,

12.

13,

14.

Pageg 9

PROPOSED NIGHTTIME COVERAGE AREAe.

(A) MaP sHOWING THE S00 anD 250 MILLIVOLYS PER METER
CONTOURS FROM THE EXIBTING DAYTIUE NON=DIRECTIVE ANTENNA
us1uG 5,000 warts oF Power on 1440 xiLOCYCLES,

(B) MaAP 8HOWING THE 25 MILLIVOLTS PER METER CONTOUR
FROWM THE EXIBTING DAYTIME NON~DIRECTIVE ANTENNA UBING
5,000 watts OF POWER ON 1440 KXILOGCYCLES,

(C) MaP sHOWING THE 5.0, 2.0, AND 0.5 MiILLIVOLTS PER
METER GONTOURS FROM THE EXISTING DAYTIME NON=DIRECTIVE
ANTENNA USING 5,000 watTs OF POWER ON 1440 XILOGYCLES.
(A) Mar 8HOWING THE 250 MILLIVOLTS PER METER CONTOUR
FROM THE EXISTING NIGHTTIME NON=DIRECTIVE ANTENNA USING
1,000 waTTs oFf POWER ON 1440 xiLOCYCLES,

(B) MAP 8HOWING THE 25 MILLIVOLTS PER METEZR CONTOUR
FROM THE EXISTING NIGHTTIME NON=DIREOCTIVE ANTENNA USING
1,000 watre OF POweErR ON 1440 K iLOGYCOLES.

(C) MaP 8HOWING 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 xiItLOGCYCLES.
(D) MaP 8HOWING THE 4.2 MILLIVOLTS PER METER GONTOUR
FROM THE EXIBTING WIGHTTIME NON~DIRECTIVE ANTENNA UBING
1,000 watT18s OF POWER ON 1440 K ILOGYOLES,

AIRWAYS MAP OF AMARILLOy TEXAS AND THE BURROUNDING AREA
SHOWING THE PROPOSED KGNC PLANT 8I1TE.

PHOTOGRAPHS TAKEN FROM THE PROPOSED PLANT SITE IN THE

VARIOUS DIRECTIONS NOTED.
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POP ON Al > OF _C

A POPULATION ANALYSBI8 HAS BEEN PREPARED BASED ON THE
CALCULATED COVERAGE MAPS, THE 1940 GENSUS FIGURES AND THE
STANDARDS OF THE FEDERAL COMMUNICATIONS COMMISS ION GONGERNING
COVERAGE. TOTAL POPULATION FIGURES WERE DETERMINED BY AN
ANALYS8 I8 OF THE POPULATION DISTRIBUTION USING MINOR CiVvIL
Division MaPs. FROM THE TOTAL POPULATION FIGURES WITHIN EACH
CONTOUR, THE URBAN AREA8 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
BUBTRACTEDe THE FOLLOWING 18 A TABULATION OF THE COVERAGE
FIGURES AS TAKEN FROM EAGCH POPULATION 8TUDYS

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

CONTOUR Eﬂfiégélﬂﬂ SQ8e Nis
WiTHIN THE 25 MV/M GONTOUR 57,224
WitHIn THE 5.0 uv/M CONTOUR 128,997
WitHIN THE 2.0 mv/u CONTOUR 190,783
WiTHIN THE 0.5 Mv/M GCONTOUR 499,356 63,100

PROPQSED KGNC - 860 KC -

5,000 WATTS DA -« NIGHTTIME

CONTOUR %ﬂum
WiTHIN THE 25 uv/M CONTOUR 54,497
WiTHIN THE 5.0 MV/M CONTOUR 79,072
WiTHIN THE 3.3 uv/M GONTOUR 94,947 8,400
WiTHIN THE 2.5 uv/M CONTOUR 112,573 9,290
WiTHIN THE 2.0 Mv/M CONTOUR 135,964

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

ConTouR %mm
WiTHIN THE 25 uMv/M GONTOUR 656,306
WiTHIN THE 5.0 uv/M CONTOUR 75,113
WiTHIN THE 2.0 uv/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

ConTouR PoP 59. Mie
Within THE 25 uv/M CONTOUR 82,200
WiTHIN THE 5.0 mv/M CONTOUR 61,872 :
WiTHIN THE 4.2 uv/u conTOoUR 64,774 2,480
WITHIN THE 2.5 Mv/M GONTOUR 72,676 4,410
Witin THE 2.0 uv/m CONTOUR 83,033

A POPULATION B8TUDY OF THE 250 MILLIVOLTS PER METER CONTOURS
HAS BEEN MADE BY AN ACTUAL COUNT OF HOUSES EXISTING WITHIN
THESE COMTOURS. [T WAS ASSUMED THAT FOUR PEOPLE RESIDED WITHIN
EACH HOUBEe IN VIEW OF THRE FAGT THAT THESE POPULATION BTUDIES
ARE BASED ON EXISTING CONDITIONS, WE HAVE OBTAINED THE 1040 :
CENBUS FIGURES FOR THE CITY OF AMARILLO 80 THAY IT OAN BE USED
IN CONNECTION WITH THIS STUDYs TNE FOLLOWING 18 A TABULATION
OF THE COVERAGE FIGURES A8 TAKEN FROM EACH POPULATION STUDY!

PROPOSED KGNC - 860 XC -~ 10,000 WATTS -« DAYTIME

Contoun SQURCK 292&53612&

WiTHIN THE 250 uv/M GONTOUR Count Housks
WiTHIN THE CiTY OF AMARILLO 1940 Cgusus 51.497
WiTHIN THE COUNTY OF POTTER 1940 Census 54,260

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

Sonroum Mmmw

WitHin THE 250 uv/u cONTOUR Count Housgs
WiTHIN THE CITY OF AMARILLO 1940 Cgnsus 51.497
WiTHIN THE COuNTY OF POTTER 1940 Cegnsus 54,260

World Radio Histol




Page 12

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

Courvoun AL T anihaﬁlnn

WitHin THE 250 uv/u CONTOUR Count Houses
WiTHIN THE CITY OF AMARILLO 1940 Czxsus 51.497
fithin tHE COUNTY OoF POTTER 1940 Cgnsus 54,260

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

— s s

WitHin THE 250 my/u COMTOUR Count Housgs

WiITHIN THE CiTY OF AMARILLO 1940 Census 51,497

WiTHin THE COuNTY OF POTTER 1940 Census 54,260
SONCLUSIONS

FROM THE ABOVE IT WILL BE SEEN THAT THE EXISTING OPERATION
PROVIDES COVERAGE DURING DAYTIME HOURS TO APPROXIMATELY 190,398
PEOPLE WITHIN THME NORMALLY PROTEGTED O¢8 MILLIVOLTS PER METER
CONTOUR AND PROVIDES COVERAGE DURING NIGHTTIME HOURS TO
APPROXIMATELY 64,774 PEOPLE WITHIN THE PROTECTED 442 MILLIVOLTS
PER METER OONTOUR. THE PROPOSED OPERATION WILL PROVIDE GOVERAGK
DURING DAYTIME HOURS TO APPROXIMATELY 400,356 PEOPLE WITHIN THE
NORMALLY PROTECTED O¢5 MILLIVOLTS PER METER GONTOUR AND WilLL
PROVIDE GOVERAGE DURING NIGHTTIME HOURS TO APPROXIMATELY 94,947
PEOPLE WITHIN THE PROTECTED 3e3 MILLIVOLTS PER METER GONTOUR.

THE PROPOSED 250 MILLIVOLTS PER METER OONTOURS WILL INGLUDE
CONS IDERABLY LESS THAN 1 PER OCENY OF THE POPULATION OF AMARILLO,
TEXA8. THE PROPOSEZD 25 MILLIVOLTS PER METER CONTOURS WILL COVER

ALL OF THE CITY OF AMARILLOy TEXASe THE PROPOSED DIRKCYIVE
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ANTENNA WILL MEET WITH ALL OF THE REQUIREMENTS OF GOOD

ENGINEERING PRACTICE OF THE FEDERAL COMMUNIOCATIONS COMMIBS ION,

@M

Ao EARL MLK(’“. JRe

7~

JuLy 15, 1941,



STATE OF TEXAS )

) 8813
COUNTY OF DALLAS )

A. EarL CuLLuMy JRey BEING DULY SWORN, UPON HIS OATH DEPOSES
AND SAYS8 THAT THE FACYS OTAYED IN THE FORZGOINGy TOGETHER WITH
ALL EXHIBI1O ATTAGHED HERETO, ARE TRUE OF HIS OWN XNOWLEDGE,
EXCEPY A8 TO SUCH STATEMENTE AS THEREIN STATED TO BE ON

INFORMATION AND BELIEFy Al AS TO BUCH STATEMENTS HE BELIEVES

THEM TO BE TRUE.

SUBBCRIBED AND SWORN TO BEFORE ME TH18 15TH DAY OF JuLy, 1941,

aotanv PuoLlaénu AND FOR

Dattas County, TeExas

My COMM{ISSION EXPIRES Jung 1, 1943,
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A. EARL CULLUM, JR.

CONSULTING RADIO ENGINEER
HIGHLAND PARK VILLAGE

DALLAS, TEXAS

SPECIFICATIONS OF PROPOSED ANTENNA FOR RADIO STATION KGNC3

FREQUENCY 860 KILOGCYCLES

RATED POWER DAY 10,000 wATTS NON=DIRECTIONAL
RATED POWER NIGHT 5,000 waTTS DIRECTIONAL
NUMBER OF TOWERS 4 TOWERS

TYyPE OF TOWERS SELF SUPPORTED, TRIANGULAR, TAPERED
TOWER BASE WiIDTH 5% OF TOWER HEIGHT

TOWER FEED SYSTEM SERIES

TOWER HEIGHT ABOVE INSULATORS 283 Feer

TOWER HEIGHT ABOVE GROUND 286 reer

TOWER HEIGHT ABOVE SEA-LEVEL. 3,871 fFeer

LINE OF TOWERS N36.75E REFERRED TO TRUE NORTH

TOWER SPACING ELECTRICAL
TOWER SPACING PHYSIGCAL
TOWER CURRENT RATIO

TOWER CURRENT PHASE

NUMBER OF GROUND RADIALS
LENGTH OF GROUND RADIALS
DEPTH CF GROUND RADIALS
TRANSMISSION LINES

ANTENNA AMMETERS

CURRENT RATIO MEASUREMENTS
CURRENT PHASE MEASUREMENTS

LocaTion

70-140-70 DEeGREES
222,.5-445-222.5 fFEeT

See ExnisitT 4
See ExniBIT 4
120 EQUALLY SPAGED ABOUT EACH TOWER
300 FEET EXCEPT FOR OVERLAPS
6 7o 8 i1NMcHES
70 OHM CONCENTRIC LINES
THERMAL AND REMOTE THERMAL
CURRENT MONITOR FROM S8AMPL ING LOOPS
PHASE MONITOR FROM SAMPLING LOOPS
New On TeExas HiGHway 136 APPROXIMATELY
9 MILES NORTHEAST AMARILLO CiTYy
LimiTs
No LATQ 350 18. 26"

W.LonGg. 1010 41 11®

EXHIBIT 1



DIRECTIVE ANTENNA

r1(E):
rz(E)l
F (E)s
X
K s
P s
E s
WHERE
E 1s
P s
|] 1S
12 1S
l3 1S
| 1S
R? 1S
Rz 1S
RS 1S
R, 1s
A s
A IS
A 1s
© 1s
Q 1s
KD IS

DES IGN FORMULA:

V1 4+ (Mg)e ¢ 2(M;) cos (a; - kDy cos® cos®) (1)

VAR (MQ)Z + 2(M27 cos (A2 = KD, €0s© cosd) (1)

oot sitht @

SR

(3)

Ry x 112) + Ro x 152) + Rz x 13%) + Ry x 142) (@)

37.25 x | x K x Fy(E) x Fo(E) x F (E) (8)

FILELD INTENSITY

ACTUAL RADIATED

CURRENT AT
CURRENT AT
CURRENT AT
CURRENT AT
RES ISTANCE
RESISTANCE
RESISTANCE
RESISTANCE

RATIO BETWEEN
PHASE BETWEEN
HEIGHT OF THE

BASE
BASE
BASE
BASE

IN

MILLIVOLTS PER METER AT ONE MILE

POWER IN WATTS

OF
OF
OF
or

AT BASE
AT BASE
AT BASE
AT BASE

ELEMENT 1 OPERATING DIRECTIONAL
ELEMENT 2 OPERATING DIRECTIONAL
ELEMENT 3 OPERATING DIRECTIONAL
ELEMENT 4 OPERATING DIRECTIONAL
OF ELEMENT 1 OPERATING DIRECTIONAL
OF ELEMENT 2 OPERATING DIRECTIONAL
OF ELEMENT 3 OPERATING DIRECTIONAL
OF ELEMENT 4 OPERATING DIRECTIONAL

THE CURRENTS IN THE ELEMENTS
THE CURRENTS IN THE ELEMENTS
ELEMENTS

ANGLE FROM HORIZONTAL TO RADIATION VECTOR
ANGLE FROM LINE OF ELEMENTS TO RADIATION VECTOR
ELECTRICAL DISTANCE BETWEEN THE ELEMENTS

EXHIBIT 2



DIRECTIVE ANTENNA CALCULATIONS FOR 5,000 WATTS:
RaTep PoweRr 5,000 watTs

TrRansMisstoN LossES
TRANSMISSI1ON LINES
PHASING EQUIPMENT
COUPLING TRANSMISSION LINES TC ANTENNA
CURRENT AND PHASE METER LOSSES
GROUND RESISTANCE LOSSES
ToTAL PROBABLE LOSSES 5%

AcTuaL RADIATED Power ExpPecTer is (5410) x (1.00 - 0.05)

THEN P 5,140 watts GiVvEN
R1 12.5 onus (G)
Ro 2.2 oHMs (6)
R3 35.2 oHMS (6)
Ry 1€.2 omms (€)
M1 0.59 GIVEN
Mo 1.C0O GiveEN
A1 +33 DEGREES GIVEN
AD =115 DEGREES GIVEN

KD 1 210 DEGREES GiVEN
KDQ 70 DEGREES - GIVEN
A 90 DEGREES Given

SoLvinG THE DIRECTIVE ANTENNA FoRMULAS
VECTOR CURRENT | 1s 11.4 4)
Form FacTOR K 1s 1.00 (3)

FIELD INTENSITY)
AT ONE MILE IN ) E 18 425 x F1(E) x Fo(E) x Fy(E) (5)
ANY DIRECTION

VARIOUS VALUES WERE THEN ASSIGNED 7O © AND O AND THE CORRESPONDING
vaLues of Fy(E), Fo(E), Fy(E) AND E DETERMINED. THE RESULTS OF
EACH OF THESE CALCULATIONS ARE LISTED ON EACH OF THE ATTACHED
EXHIBITS.

AFTER THE HORI1ZONTAL RADIATION PATTERN WAS PLOTTED AND PLANIMETERED,

THE ReMoSe 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 SPECIFICATIONSs

ARRANGEMENT OF TOWERS:

SOUTHWEST NORTHEAST
1 2 3 4
+15
+82
UniT 00 ‘/
VECTORS 3 —* *\\
-33
CURRENT
Rati0 1,00 1.00 0.59 0.59
CURRENT
PHASE 00 +115 -33 +32
Base
RES1STANCE 19.5 2.2 35.2 16,2
Base
REACTANCE ’43.8 fS.O - 4‘57.1 -409
BASE
CURRENT 11.4 11.4 6.725 6.725

EXHIBIT 4



REFERENCES

(1)
)
(3)
(4)
(5)
(6)

l.R.E.
l.R.E.
l.R.E.
l.R.E.
l.R.E.
l1.R.E.

- ACCORDING TC

QANUARV,
JANUARY,
JANUARY,
JANUARY,
JANUARY,

JANUARY,

1937
1936
1036
1937
1937

1937

LINE NUMBER

PaGe
PaGce
Pacge
PaGe
PaGe

Pace

99 (€0)
51 (5)
52 (6)
102 (72)
102 (75)
10z (71)

EXHIBIT S
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320

&
310
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300

290

280
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RADIO STATION KGNC LK
HORIZONTAL RADIATION PATTERN ‘;gv
A. EARL CULLUM, JR. 1 A0S
CONSULTING ENGINEER T/ a0
410710 A /

DALLAS

310

20
260 oo
250
20
240 |
230
heR f ) | 4. *V 2D
2200 Iy a N L . \ . 140
RMS 456 MV/M | S Erre s Sak & rae iyl \ N
5000 WATTS [slf- ' 0f. 0 s T s 4% SN
150 1RO . ‘ . (R 4 1RO 190 . 200 210
200 190 180 170 160 150
EXHIBIT 6A
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40
320

50
310

S
300

290

280 |/

270

100
260

110
250

120
240

130 P

230

140"
220 -

iQ 150
350 O 10

30 20
330 340
—

X Pan
5 A \
- X \ A

RADIO STATION KGNC
HORIZONTAL RADIATION PATTERN
A. EARL CULLUM, JR.
CONSULTING ENGINEER
DALLAS 410710 B

B s e
PSR S

3
320

40

140
K

RMS 456 MV/M| o\
5000 WATTS | >Yh Y \
860 KC. \ .
AT 160 200 * d |()A
210 200 160 150"
EXHIBIT 6B



A. EARL CULLUM, JR.

CONSULTING RADIO ENGINEER
HIGHLAND PARK VILLAGE

RADIO STATION KGNC

DALLAS. TEXAS

HOR IZONTAL RADIATION PATTERN

BEARINGS ¢ Fq(E) Fo (E) E5000
036.75 - C36,75 00 0.411 0.090 15.7
026.75 - 046,75 10 0.420 0.063 11.2
016.75 = 056,75 20 0.460 0.000 0.0
006.75 - 066,75 30 0.581 0.078 19.3
356.75 - 076.75 40 0.788 0.200 67.0
346.75 - 086,75 50 1.050 0.347 1585.
336.75 - 026,75 €0 1.309 0.518 288.
326.75 - 106.75 70 1.505 0.702 449,
316.75 - 11€.75 80 1.520 0.890 6C1.
306.75 - 126.75 90 1.529 1.074 698,
286.75 - 146,75 110 1.023 1.400 609.
276,75 - 156,75 120 0.687 1.832 447 .
266,75 - 166,75 130 0.441 1.€640 307,
266,75 - 176,75 140 0.452 1.720 331,
246,75 - 186,75 150 0.¢18 1.730 467 .
236.75 - 19€.75 1€0 0.773 1.700 583.
226.75 - 2C6.75 170 0.871 1.842 632,
216.75 - 216,75 180 0.902 1.850 709,

EXHIBIT 6C
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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
THRCUGH NULLS TOWARD CAMADIAN BORDER

rz(E)

rx(E)

1 5000
00 0.461 0.000 1.000 0.0
10 0.479 0.000 0.978 0.0
20 0.543 0.078 0.914 16.6
30 0.687 0.141 0.816 33.6
40 0.838 0.253 0.694 66.2
S0 1.127 0.395 0.5€0 106.0
G0 1.355 0.553 0.416 132.4
70 1.525 0.726 0.275 129.3
80 1.590 0.003 0.140 85.4
20 5 “e==- 0.000 0.0

EXRHIBIT 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

3] Fq (E) Fo (E) Fy (E) E§OOO

00 0.411 0.090 1.000 16.7
10 0.420 0.063 0.978 11.0
20 0.460 0.000 0.914 0.0
30 0.581 0.078 0.81¢ 15.7
40 0.788 0.200 0.6%4 46,5
50 1.050 0.347 0.560 86.8
(<10) 1.309 0.518 0.416 112.8
70 1.505 0.702 0.275 123.6
80 1.590 0.890 0.140 8.2
90 Co == C e 0.000 0.0

EXHIBIT 78



A. EARL CULLUM, JR.

CONSULTING RADIO ENGINEER
HIGHLAND PARK VILLAGE

DALLAS, TEXAS
KGNC DIRECTIVE ARRAY
VERTICAL RADIATION PATTERN
IN PLANE N 119.5 E
TCWARD HAVANA, CUBA

2] r1(E) rz(E) rx(E) 7E§OOO
00 1.587 0.942 1.000 635.
10 1.587 0.244 0.978 622,
20 1.586 0.951 0.214 585.
30 1.585 0.960 0.816 528.
40 1.582 0.973 0.694 454,
50 169575 0.9290 0.560 371.
60 1.568 1.010 0.416 280,
70 1.557 1.030 0.275 188.
80 1.544 1.0684 0.140 97.
90 T T T ™ 0.000 O.

© CMBL APPROX.

O DEGREES WITH D1STANCE 1450 MiILES.

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 £ AND N 300.75 E
THROUGH MAXIMA BRCADSIDE TO TOWERS

o Fy(E) o (E) o (E) Es000
00 1.424 1.180 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 1.166 0.694 498,
50 1.467 1.144 0.560 399.
60 1.483 1.128 0.416 298,
70 1.498 1.111 0.275 1986.
80 1.517 1,094 0.140 99.
90 Te == Temm= 0.000 Oo

EXHIBIT 7D



A. EARL CULLUM, JR.

CONSULTING RADIO ENGINEER

KGNC DIRECTIVE ARRAY

HIGHLAND PARK VILLAGE
DALLAS, TEXAS

VERTICAL RADIATION PATTERN

IN PLANE N 171 E

THROUGH NULL TOWARD MEX1CO, D. F.

e Fq () F, (E) 5000
00 0.410 1.000 292,
10 0.411 0.978 285.
20 0.428 0.914 273.
3C 0.490 0.816 273.
40 0.614 0.694 283.
50 0.797 0.560 283.
60 1.008 0.416 253.
70 1.220 0.275 186,
80 1.402 0.140 100.
90 TeT " 0.000 00

© XEXX APPROXe 3 DEGREES WITH DISTANCE 1105 MiILES.

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

2} r1(E) rz(E) F (E) Es000
00 0.902 1.850 1.000 709,
10 0.871 1.842 0.978 0c67.
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 0.087 1.532 0.416 186,
70 1.023 1.378 0.275 165.
80 1.328 1.248 0.140 29,
90 bl il 00 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
00 0.410 1.675 1.000 292.
10 0.411 1.670 0.978 285.
20 0.428 1.640 0.914 273.
30 0.400 1.610 0.816 273.
40 0.614 1.560 0.624 283.
S0 0.797 1.492 0.560 283.
60 1.008 1.422 0.41¢€ 253.
70 1.220 1.307 0.275 186.
80 1.420 1.196 0.140 100.
90 T CoeT = 0.000 O.

© XEMO APPROXe S5 DEGREES WITH DISTANCE 91C miILES.

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
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r1(E)

rx(E)

€5000
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0.942
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1.296
1.337
1.4€6

90 “e

1.440
1.434
1.414
1.404
1.387
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1.342
1.314
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1.000
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0.914
0.816
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0.560
0.416
0.275
0.140
0.000

569.
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837.
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391,
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213.
112,
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RADIO STATION KGNC

EXISTING OPERATION

1440 KC

EXHIBIT NUMBER

AMARILLO, TEXAS

AND SURROUNDING TERRITORY

A. EARL CULLUM, JR.

CONSULTING RADIO ENGINEER
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AMARILLO, TEXAS
AND SURROUNDING TERRITORY

A. EARL CULLUM, JR.

CONSULTING RADIO ENGINEER

RADIO STATION KGNC

PROPOSED OPERATION

860 KC. 10,000 WATTS

EXHIBIT NUMBER 13




PHOTOGRAPHS TAKEN FROM
PROPOSED KGNC PLANT SITE

EXHIBIT 14

World Radio Histo
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