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TODAY

T. Jo. SLOWIE, SECRETARY

FEDERAL COMMUNICATIONS COMMISSI1ON

WASHINGTONy Do C.

RE KWFT=FM, BMPH-2590. WICHITA FALLS, TEXAS. CONSTRUCTION COMPLETE AND
EQUIPMENT TESTS CARRIED OUT UNDER DIRECTION CONSULTING ENGINEER A. EARL
CULLUM, JR. EXPECT APPLICATION FOR STATION LICENSE TO BE FILED OCTOBER 13
WiTH REQUEST BY OUR ATTORNEY DOW, LOHNES, AND ALBERTSON FOR PROGRAM TESTS
TO BEGIN OCTOBER 18, THIS PROCEDURE FOLLOWED TO INSURE AUTHORIZATION TO
CONTINUE PROGRAM SERVICE NOW UNDER SPEC IAL TEMPORARY AUTHORIZAT ION -BUT
EXPIRING OCTOBER 15, IF PROCEDURE NOT SATISFACTORY PLEASE REFER TO DOW,

LOMNES, AND ALBERTSON.

KWFT, INCs - Kenvon Brown, Vice PRESIDENT
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ALL MESSAGES TAKEN BY THIS COMPANY ARE SUBJECT TO THE FOLLOWING TERMS:

To guand agains mistakes or delnya the mnder of & meseage should order it repeatad, thut s, telegraphed back to the originating oMee tor comparison. . For this, one-half the
unrepeated miewsagn rais b ctarwed fnowadizion.  Unless gaberwise 1ndleated on its face, thes ke an unrepeated message and pasid for as such, In consideration whereof it Is agreed between
the sender of the mesEage and thls Company as tollows:

1. The Company shall not be llable for mistakes or delays in the transmission or defivery, or for non-delivery, of any message recefved for transmiasion at the unrepeated-message
rate beyond the sum of five hundred dollars: nor for mistakes oF deluys in the fransmission or delivers, or for non-delivery, of uner message recelved for trunsmission at the repeated-
messuge rate beyond the sum of five thousand dollars, unless apeciully vulued: nor in any csse for delays arising from unsvoidable [nterruption in the working of its lines.

2. In any event the Company ghall not he liable for damaees for mistakes or dela~s in the trunsmission or dellvery, or for the non-delivery, of any measage, whether caused by
the negligence of its servunts or otherwise, beyond the actual loss, not exeecding fn any event the sum of five thousand dollars, at which amount the sender of each message represents that
the messdage is valued, unless u greater value 18 stated In writing by the sender thereof at the time the messuee 13 teudered for transmission, and unless the repeated-message rate ls paid or
agrecd to be pald, and «n additionai charge equal to dne-tenth of one per cent of the amoun. by which such valuatlon shall execed tive thousand dollars.

3. The Company is hereby made the agent of the scnder, without liability, to forward this message over the lings of any other company when necessury to reach ita destination.

4. Except as otherwise indicated in connection with the listing of individual placesdn the filed tariffs of the Company, the amount pald for the transmission of : domestle telegram
or an Incoming cable or cadio message covers its delivery within the following limite: In eltls or towns of 5,000 or more inhabltuntz where the Company has an office which, ns shown by the
filed tariffs of the Compuny, IS not operated through the agency of a raliroad company, wkhin tws miles of any open main or branch ofice of the (‘omnuny. in cities or towns of 5,080 or
more inuabitanty wh 13 fhgv n by the led tarlffs of the Company, the telegraph service s performed] through the ageney of a railrond company. within ene mile of the relegraph ofee;
in citles or townd of less than 5,000 {inhabitunts in which an ofice of the Company i3 located, within one-half mile of the telegraph oMee  13eyond the limits ubove specitied the Company
does not undertake to make delivery, but will endeavor ta arrange for delivery as the agems vf the aender, with the understunding that the sender authorizes the colleetion of any additionu!
charge from the uddressee and agrees to pay such additional charge 11 it i not collected from the addressee. There will be no additional eharge for deliverics made by telephone within
the corporate limits of any city or town in which an office of the Company is located.

5. No responsibllity attaches to this Company conrerning mesaages untll the same are nccepted ut one of Its transmitting offices; and it a message s sent to such office by one of
the Company’s messengers, he acty for that purpose as the uagent of the sender.

‘The Company will not be Iiable for dimages or statutory penaltles in the caze o any message except an intrasfale message in Texas where the elaim is not presented In writing
to the Company within sixty days after the messaze is filed with the Company for transmission. and In the case of an intrastate message ia Texus the Company will not be liable for damages
or stututory penalties wheee the claim is not presented in writing to the Company within nlnety-Ave dayvs after the cause of action, if any, shall huveaccrued: provided, however, that neither
of these conditions ahall apply to clufins for dumuges or overcharges within the purview of Section 415 of the Communications Act of 1934,

7. It Is agreed that In any actlon by the Company to recover the tolls for an:” measage or messages the prompt and correct transmission and delivery thereof shall be presumed,
subject to rebuttal by competent evidence.

8. Special terms governing the transmisclon of messages according to their clusses, as enumerated below, shall apply to messages in each of such respective classes 1n addition
to all the foregoing terms.

9. No employee of the Company is authorized to vary the foregoing

1042
CLASSES OF SERVICE
DOMESTIC SERVICES CABLE SERVICES
TELEGRAMS ORDINARIES
A full-rote expedited service, The standard service, at full rates. Code mesaages, consisting of 5-lctter groups ooly,

at a lower rate.
DAY LETTERS

DEFERREDS
A deferred service at lower than the standard telegram rates. ——

Plain-language messages, subject to being deferred in favor of full-rate messuges.
SERIALS

NIGHT LETT
Messages sent in sections during the same day. ___ER__S

Overnight plaln-lmgu:u:e messages.
NIGHT LETTERS

URGENTS
Accepted ur to 2 A M. for delivery not earlfer than the following morning at rates —_—
substantially lower than the standard telegrain or day letter rates. Mesmauges taking precedence over all other messages except government messages.,
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ASSOCIATE ENGINEERS

D. A. PETERSON
C. M. DANIELL
R. L. HAMMETT

J. G. ROUNTREE A.EARL CULLUM, JR.

CONSULTING RADIO ENGINEERS
HIGHLAND PARK VILLAGE

DALLAS 5. TEXAS
QctosCcr 12, 1048

MR. FrRancis X. RcDoNOUGH
Dow, LOHNES ANL ALBERTSON
Munsey BuiLDiNG
WasHINGTON, D. C.

ReEs K. FT=FM APPLICATION FOR LICENSE
Dear MrR. McDoNoOUGH:

THERE ARE ENCLOSED FOUR EXECUTED COF1ES OF Sccrticons | anp 1B oF
FCC FormM 302, TOGETHER WITH FCUR COFIES OF EXHIBIT A, WHICH IS

THE ENGINEERING STATEMENT PREPARED IN CONNECTION WITH THE APPLI-
GATION OF K&FT, ING. FOR LICENSE FOR RADIO STATioN KWFT-Flle THREE
COPIES OF THIS MATERIAL ARE TO BE FILED WiTH THE FEDERAL Communi~
CATIONS COMMISB8ION AND THE FOURTH COPY IS FOR YOUR INFORMATION AND
FILES. WE ARE ALSO SENDING COPIES OF THIS MATERIAL TO MR. BROWN
FOR THE FILES OF STATION KWFT.

AS YOU KNOW, THE OUTSTANDING CONSTRUCTION PERMIT FOR KWFT=FM £x-
PIRES ON OcToBeR 15. THE SPECIAL TEMPORARY AUTHORIZATION UNDER
WHICH KWFT~F HAS BEEN PROVIDING PROGRAM SERVICE ALSO EXPIRES ON
THIS SAME DAY. |N ORDER THAT KWFT~-FM MAY CONTINUE TO PROVIDE SER=
VICE IT WILL BE NECESSARY TO OBTAIN AUTHORIZATION FOR PROGRAM TESTS.
AT OUR SBUGGEETION MR. BROWN TELEGRAPHED THE COMMISSION INDICATING
THAT SUCH AUTHORIZATION WOULD BE REQUESTEDs A COPY OF HIS TELEGRAM
IS ENCLOSED FOR YCUR INFORMATION. T &S SUGGESTED THAT, AT THE
TIME THE APPLICATION FOR LICENSE IS FILEDy AN APPLICATION ALSO BE
MADE FOR AUTHORITY TO CONDUCT PROGRAM TESTS BEGINNING OctoBER 18,

A COPY OF THI8 REQUEST SHOULD, OF COURSE, BE SUPPLIED BY WIRE TO
THE ENGINEER !N CHARGE OF FEDERAL COMMUNICATIONS CoMmissiOoNy RADIO
DistricT 10. |F Tiis PROCEDURE 1S UNSATISFACTORY FOR ANY REASON

IT 18 EXPECTED THAT THE FEDERAL COUMUN{CATIONS COMMISSION WILL
CONTACT YOU. |IF WE CAN BE OF ANY FURTFER ASSISTANCE IN THIS MATTER
PLEASE DO NOT HESITATE TO CALL ON US.,

KINDEST REGARDS
Yo JURS VERY TRULY,

A. JARL GOALLUM, JR.
Consu Ranio ENGINEERS

Re 4 HAMMETT
VW
CCs _'R. KENYON BROWN

ol
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KWFT, INC.
EXHIBIT A

APPLICATION FOR LICENSE
RADIO STATION KWFT=FM
WICHITA FALLS, TEXAS

A. EARL CULLUM, JR.
CONSULTING RADIO ENGINEERS
DALLAS, TEXAS

481010
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ENGINEERING STATEMENT OF THE FIRM OF A. EARL CULLUM, JR.,

CONSULTING RADIO ENGINEERS, IN CONNECTION WITH THE APPLICA-

TION OF KWFT, INC., FOR LICENSE OF RADIO STATION KWFT=-FM,
WICHITA FALLS, TEXAS

* * *

ly Re Lo HAMMETT, AM A RADIO ENGINEER ASSOCIATED WITH THE
FIARM OF A. EARL CuLLUM, JR.y CONSULTING RAD10 ENGINEERS, WITH
OFFICES LOCATED IN DaLLAs, TEXAS. | GRADUATED FROM STANFORD
UNIVERSITY IN 1942 wiTH A BACHELOR OF ARTS DEGREE IN ENGINEER-
ING. IN 1943 | ReEcetveED A MAasTER oF ARTS DEGREE IN ELECTRICAL
ENGINEERING FROM STANFORD UNIVERSITY. DuRiNG WoRLD War |1, |
wAas A RESEARCH ASSOCIATE AT RAD10 RESeaRCH LABORATORY, HARVARD
UNIVERSITY. SiNCE 1945, | HAVE BEEN ASSOCIATED wiTH A. EARL
CutLum, JR.

CONSTRUCTION OF RAD1O STATION KWFT-FM HAs BEEN CARRIED OUT
UNDER CONSTRUCTION PERMIT BMPH=457 AS AMENDED. THIS FIRM HAS
BEEN EMPLOYED BY KWFT, INC. TO PREPARE ENGINEERING MATERIAL 1IN
CONNECTION WITH THE APPLICATION FOR LICENSE OF RAD1IO STATION
KWFT=FM TO OPERATE ON A FREQUENCY OF 99,9 MEGACYCLES, WITH AN
EFFECTIVE RADIATED POWER OF 9.7 KILOWATTS AND AN EFFECTIVE HEIGHT
of 330 FEET, AT WICHITA FaLLSy TExAse THE MEASUREMENTS OF EQUIP-
MENT PERFORMANCE HAVE BEEN MADE UNDER MY DIRECTION BY MR. HERBERT T.

WiLEYy, CHIEF ENGINEER OF KWFT aAnND KWFT-FM.

DESCRIPTION OF MEASUREMENTS

IN ORDER TO DETERMINE THAT THE OPERATION OF RADIO STATION
KWFT=FM 1S IN ACCORDANCE WIiITH THE FeDerAL COMMUNICATIONS COMMISSION
STANDARDS OF GooD ENGINEERING PRacTICE CONCERNING FM BROADCAST

STATIONS AND WITH THE TERMS OF CONSTRUCTION PeErRMIT BMPH-457 as
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AMENDED, MEASUREMENTS WERE MADE OF THE FOLLOWING CHARACTERISTICS?

A. TRANSMITTER CARRIER CENTER=FREQUENCY

Be FREQUENCY-MONITOR ACCURACY

C. RADIO=-FREQUENCY OUTPUT POWER

D. RADIO-FREQUENCY OUTPUT NOISE LEVEL (FREQUENCY MODULATION)

E. RADIO~FREQUENCY OUTPUT NOISE LEVEL (AMPLITUDE MODULATION)

Fe MODULATION=MONITOR ACCURACY

G« AUDIO=-FREQUENCY RESPONSE

He AUDIO-FREQUENCY HARMONIC DISTORTION
THESE MEASUREMENTS WERE MADE WITH THE EQUIPMENT ADJUSTED FOR NORMAL
PROGRAM OPERATION AND INCLUDED ALL CIRCUITS BETWEEN THE MAIN STUDIO
MICROPHONE TERMINALS AND THE ANTENNA OUTPUT.

MEASUREMEMTS OF FIELD INTENSITY HAVE NOT YET BEEN CARRIED OUT.
EFFORT WILL BE MADE TO COMPLETE THESE FIELD=INTENSITY MEASUREMENTS
AND TO FURNISH SUCH INFORMATION TO THE FEDERAL COMMUNICATIONS ComM-

MISSION AT AN EARLY DATE.

RESULTS OF MEASUREMENTS

THE FOLLOWING ATTACHED FIGURESy SHOWING THE METHODS EMPLOYED
AND THE RESULTS OBTAINED BY THE MEASUREMENTS, HAVE BEEN PREPARED
BY ME OR UNDER MY SUPERVISION?

1. ENGINEERING SPECIFICATIONS OF RaD10 STATION KWFT-FM
AS INSTALLED

2. QAUALIFICATIONS OF ENGINEER MAKING MEASUREMENTS OF
EQUIPMENT PERFORMANCE

3. DESCRIPTION OF METHOD, DESCRIPTION OF EQUIPMENT, CIRCUIT
DIAGRAM, AND RESULTS OBTAINED BY MEASUREMENTS OF TRANS=-
MITTER CARRIER CENTER=FREQUENCY AND FREQUENCY=MONITOR
ACCURACY

4., DESCRIPTION OF METHOD, DESCRIPTION OF EQUIPMENT, CIRCUIT
DIAGRAMy AND RESULTS OBTAINED BY MEASUREMENTS OF RADIO-
FREQUENCY OUTPUT POWER
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5. DESCRIPTION OF METHOD, DESCRIPTION OF EQUIPMENT, CIRCUIT
DIAGRAMy AND RESULTS OBTAINED BY MEASUREMENTS OF RADI|O-
FREQUENCY OUTPUT NOISE LEVEL (FREQUENCY MODULATION)

6. DESCRIPTION OF METHOD, DESCRIPTION OF EQUIPMENT, GIRCUIT
DIAGRAM, AND RESULTS OBTAINED BY MEASUREMENTS OF RADIO=-
FREQUENCY OUTPUT NOISE LEVEL (AMPLITUDE MODULATION)

12 DESCRIPTION OF METHODy DESCRIPTION OF EQUIPMENTy CIRCUIT
DIAGRAMy AND RESULTS OBTAINED BY MEASUREMENTS OF MODULA=-
TION-MONITOR ACCURACY

8« DESCRiPTION OF METHODy DESCRIPTION OF EQUIPMENT, CIRCUIT
DiAGRAMy AND RESULTS OBTAINED 8Y MEASUREMENTS OF AUDIO~-
FREQUENCY RESPONSE

9. DESCRIPTION OF METHODy DESCRIPTION OF EQUIPMENT, CIRCUIT

DIAGRAMy AND RESULTS OBTAINED BY MEASUREMENTS OF AUDIO-
FREQUENCY HARMONIC DISTORTION

CONCLUSIONS

IT 1s MY BELIEF THAT THE INSTALLATION OF RADIO STATION
KWFT-FM comMPLIES WITH THE FEDERAL COMMUNICATIONS COMMISSION
STANDARDS OF GoOD ENGINEERING PRACTICE CONCERNING FM BROADCAST
STATIONS ANDy WITH THE EXCEPTION OF THE TEMPORARY LOCATION OF
FM sTubptos IN THE KEMP HOTEL, WITH ALL THE TERMS OF CONSTRUCTION

PeErRM1T BMPH=457 AS AMENDED.

A. EARL CuLLUM, JR.
ConsuLTiING RADIO ENGINEERS

/'/ / / 7/
BY / {4//,‘;*:/',).“({,,"

Octoser 11, 1948 " R. L. HAMMETT
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STATE OF TEXAS )
) ss:¢
COUNTY OF DALLAS )

R. L. HAMMETYT, BEING DULY SWORN, UPON H{S OATH DEPOSES AND SAYS
THAT THE FACTS STATED IN THE FOREGOING, TOGETHER WITH ALL FIGURES
ATTACHED HERETO, ARE TRUE OF HIS OWN KNOWLEDGE, EXCEPT AS TO

SUCH STATEMENTS AS THEREIN STATED TO BE BASED ON INFORMATION AND

BELIEFgy AND AS TO SUCH STATEMENTS HE BELIEVES THEM TO BE TRUE.

/

s/ -
By /(. { itgornrrneX]
Re L. HAaMMETT

SUBSCRIBED AND SwWORN TO THISs 11TH DAy ofF OctoBER, 1948

NOTARY PuBL IN AND FOR
DatiLas Coldry, TEXAS

My coMMISSION EXPIRES JuNeE 1, 1948
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ENGINEERING SPECIFICATIONS
RADIO STATION KWFT=FM
WICHITA FALLS, TEXAS

PLANT SiITE
NORTH LATITUDE 330 s55' o7
WesT LONGITUDE 980 32' 37"
AT sSITE OF RADIO STATION KWFT, APPROXIMATELY 2.5 MILES
WN'Y AT RESETTLEMENT RoAD
STubiIo SITE

KeEmPp HOTEL
800 E1GHTH STREET, WicHITA FALLS, TEXAS

EQUIPMENT

TRANSMITTER RCA, Tyrpe BTF-3B, SeriaL 1284 3 Kw
ToweRr LEHIGH, SELF=SUPPORTING 322 FT
TRANSMISSION LINE ANDREwW, TypPe 451, 1-5/8" x 702 rr7
FM/AM 1SOLATION UNIT RCA, Tvyrpe BAF-4A
ANTENNA WESTERN ELECTRIC, TYPe 54A 8 BAY
MoNITOR GeNErRAL Rapio, Tyre 1170-A, SeriarL 109
ANTENNA HEIGHT
3
OVERALL HEIGHT ABOVE SITE , 368 r1
OVERALL HEIGHT ABOVE MEAN SEA LEVEL 1325 r1
EFFECTIVE HEIGHT ABOVE MEAN SEA LEVEL 1305 rF7
EFFECTIVE HEIGHT ABOVE AVERAGE TERRAIN 330 fFT
OPERATING CONSTANTS
PLATE CURRENT IN FINAL POWER=AMPLIFIER STAGE 0.88 a
PLATE VOLTAGE IN FINAL POWER=AMPLIFIER STAGE 3500 v
RATED EFFICIENCY OF FINAL POWER=AMPLIFIER STAGE 0.97
INPUT TO TRANSMISSION L1NE 3.0 kw
TRANSMISSION LINE EFFICIENCY 0.6
ANTENNA EFFICIENCY 4,7
EFFECTIVE RADIATED POWER 9.7 Kkw
CARRIER FREQUENCY 99.9 mc

481010 FIGURE 1
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QUALIF ICATIONS OF ENGINEER
MAKING MEASUREMENTS OF
EQUIPMENT PERFORMANCE

HERBERT T. WiLEYy CHIEF ENGINEER OF KWFT aAND KWFT-FM, HAS BEEN

A COMMERCIAL RADIO OPERATOR SINCE 1930 wiTH PREVIOUS EXPERIENCE

IN RADIO SERVICING. HE was CHiEF ENGINEER OF RaDio Station KGZI,
1932-1935; PLANT ENGINEER OF RaADiO StaTioN KPLT, 1936-19403 PLANT
ENGINEER OF RaDiD StAaTioN KWFT, 1940-1942; aND UNIT CHIEF, SERVICE
REQUIREMENTSy AIRCRAFT RaDI10 AND RADAR LABORATORY, WRIGHT FIELD,
1942-1945 WHERE HIS DUTIES INCLUDED PERSONAL WORK AND SUPERVISION
OF OTHERS IN THE ADJUSTMENT OF DIRECTIONAL-=ANTENNA SYSTEMS AND THE
CARRYING OUT OF FIELD=INTENSITY MEASUREMENTS. HE WAS ASSISTANT
CHIEF ENGINEER OF RADIO STATION KWFT FROM 1945 10 1947. SINCE

1947 HE HAS BEEN CHIEF ENGINEER OF RaDiO StaTioN KWFT. His ExPERI-
ENCE HAS BEEN SUPPLEMENTED BY CORRESPONDENCE COURSES IN RADIO ENGI-
NEERING. THE ABOVE=LISTED POSITIONS HAVE REQUIRED THAT HE BE
QUALIFIED TO CARRY OUT AUDIO= AND RADIO-FREQUENCY MEASUREMENTS.

481010 FIGURE 2
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MEASUREMENTS OF TRANSMITTER CENTER=-FREQUENCY
AND FREQUENCY-MONITOR ACCURAKCY

METHOD

A CALIBRATED HIGH=FREQUENCY RECE|VER WAS EMPLOYED TO DETERMI|NE

THAY THE TRANSMITTER CENTER=FREQUENCY WAS APPROXIMATELY CORRECT.
THE CENTER=-FREQUENCY OF THE FM EXCITER UNIT WAS PRECISELY AD-
JUSTED TO THE PROPER VALUE BY A COMPARISON WITH THE TRANSMISSIONS
OF STATION WWV AND OF STANDARD BROADCAST STATIONS OPERATING AT

550 kI1LOCYCLES. THIS WAS ACCOMPLISHED EY ADJUSTING THE FREQUENCY
OF A S5-MEGACYCLE CRYSTAL OSCILLATOR TO EQUAL THAT OF STATION WWV.
THE OSCILLATOR OUTPUT, WHEN HETERODYNED WITH TRHE 5.55% MeEGAcYCLE
SIGNAL FROM THE FM EXCITER UNIT, PRODUCED A DIFFERENCE=FREQUENCY

OF APPROXIMATELY 550 KILOCYCLES. THIS DIFFERENCE=FREQUENCY WAS
MEASURED BY HETERODYNING, IN A BROADCAST RECEIVER, WITH THE SIGNAL
FROM A BROADCAST STATION OPERATING AT 550 KILOGYCLES AND BY MEASUR=-
ING THE RESULTING AUDIO BEAT-NOTE WITH AN OSCILLOSCOPE AND AN AUDIO
OSCILLATOR. THE FREQUENCY OF THE TRANSMITTER WAS THEN ADJUUSTED TO
THAT ASSIGNED AND USED TO DETERMINE THE ACCURAGCY OF THE FREQUENCY
MONITOR. S5INCE THE S50-KILOCYCLE SIGNAL FROM THE BROADCAST STATION
IS REQUIRED TO BE MAINTAINED ACCURATE IN FREQUENCY TO wITHIN 20 cPs,
AND THE FREQUENCY ERROR OF THE TRANSMISSIONS OF STATION #WV IS NEG-
LIGIBLEg IT CAN BE SEEN THAT THE EXCITER FREQUENCY CAN BE MEASURED
70 20 cPs AND THAT THE TRANSMITTER CENTER-FREQUENCY CAN BE MEASURED
AND ADJUSTED TO AN ACCURACY OF 360 cps. THIS ACCURACY IS SUFFI-
CIENT TO DETERMINE THAT THE FM TRANSMITTER 1S OPERATING ON ITS
ASSIGNED CENTER=FREQUENCY WITHIN THE FREQUENCY TOLERANCE SPECIFIED
By FEDERAL ComMmunNicaTIionNs CommissioN RuLEs.

EQUIPMENT

RECEIVER NATIONAL Type 1-10 SERI1AL 482
RECEI VER HALLICRAFTER Tyre SX-28 SERI AL H-124348
OsciLLoOscoOPE DulionT Tyee 274 SERI1AL 4451
MONITOR GENERAL RaDtO Tyrpe 1170-A SeriaL 109
Aubio OsciLLaTtor RCA Tyre 68A

5-Mc OsciLLATOR CoOMPOSITE=-CRYSTAL

MiI XER CoMPOSITE

481010 FIGUKE 3A
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CIRCUIT DIAGRAM

Wwy KSD
L L] L} L
ittt ad i |
i
S5 mc 5 wmc 99.9 wmc
RECE I VER 08CILLATOR M1 xER RECE I VER MoNITOR
|
5.55 wmc 550 k¢
FROM TRANSMITTER RECEI VER
ORI OsciLLOBCORE
OSCILLATOR
DATA
EXCITER CARRIER MONITOR
Date TIME FREQUENCY FREQUENCY READING
Sertr. 12 12:02 AM 5,550,000i20 cPS 99,900,000£360 crs +100 crs
Ocrt. 11 5145 AM 5,549,950%20 cps  99,899,1001360 crs O cps
Oct. 11 5:50 AM 5,550,000%20 cps  99,900,000%360 crs 0 cps
(ADJUSTED)
481010 FIGURE 38
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MEASUREMENTS OF RADIO-FREQUENCY OQUTPUT POWER

METHOD

THE OUTPUT POWER OF THE TRANSMITTER WAS DETERMINED BY THE |N-
DIRECT METHOD. AFTER THE ENTIRE TRANSMITTER WAS ALIGNED 1IN
ACCORDANCE WITH THE OPERATING INSTRUCTIONSs, THE DIRECT=CURRENT
VOLTAGE AND CURRENT SUPPLIED TO THE PLATE CIRCUIT OF THE FINAL
POWER=AMPLIFIER STAGE WAS DETERMINED WITH THE AID Of METERS
INSTALLED IN THE TRANSMITTER. THE MANUFACTURER HAS DETERMINED
AN EFFICIENCY FACTOR OF 0.97 FOR THE FIKAL POWER=AMPLIFIER STAGE
WHEN IT IS OPERATING CORRECTLY.

DATA

TOTAL PLATE CURRENT IN FINAL POWER=-AMPLIFIER STAGE 0.88 a.
PLATE VOLTAGE IN FINAL POWER—AMPLIFIER STAGE 3500 v.
EFFICIENCY (SPECIFIED BY MANUFACTURER) 0.97
TRANSMITTER OUTPUT POWER (INDIRECT METHOD) 3.C kw

481010 FIGURE 4
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mEASURENMENTS OF RADIO~FREQUENCY OUTPUT NOISE LEVEL
(FREQUENCY MODULATICN)

METHOD

ALL FACILITIES WERE CONNECTED FOR NORMAL OPERATIONy, EXCEPT THAT
ALL MICROPHONE TERMINALS WERE SHORT=-CIRCUITED AND NO AUDIO LIMIT-
ING WAS USED. KWEASUREMENTS WERE MADE WITH AN AUD|O-FREQUENCY
NOISE METER TO DETERMINE THE NOISE PRESENT AT THE OUTPUT OF THE
MODULATION MONITOR AFTER DE-EMPHASISe THE NOISE METER WAS CAPABLE
OF MEASURING NOISE COMPONENTS IN THE FREQUENCY RANGE FROM 50 710
154000 cycLEse MEASUREMENTS WERE MADE WIiITH THE STUDIO EQUIPMENT
DISCONNECTED AND THE INPUT TERMINALS TO THE TELEPHONE LINES SHORT=-
CIRCUITED. I'EASUREMENTS WERE MADE WITH THE TELEPHONE LINES DIS—
CONNECTED AND THE INPUT TERMINALS TO THE EQUALI2ZER SHORT=CIRCUITED

CRUIPMENT

[FONITOR GeneEraL RKabpio Type 1170-A Seriar 109
DISTORTION AND NOISE METER KCA TyPe 69=A

CIRCUIT DIAGHAN 3

|
STUDIO |, LiNE o _ Fre- LIMITING
AUPLIF1LERS »qEQUAL I ZER EMPHASIS AMPLIFIER
l£TWORK I
DISTORTION L L
AND WNOISE lLONITOR TRANSHITTER ATTENUATOR
METER
DATH
SOURCE OF NOI1SE OQutrPut Noise Lever (Fii)
STUDIOy TRANSMITIER AND L INE -1 DB
TRANSMITTER AND LINE -G1 D8
TRANSMITTER ~-72 b8

41010 FIGURE 5
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MEASUREMENTS OF RADIQO-FREQUENCY OUTPUT NOISE LEVEL
(AMPLITUDE MODULATION)

METHOD

MODIFICATIONS WERE MADE TO A NOISE METER TO PROVIDE A DIODE DETEC-
TOR AND DE-EMPHASIS CIRCUIT. TO PROVIDE A REFERENCE AUDIO VOLTAGE,
CORRESPONDING TO THAT WHICH wWOULD BE PRODUCED BY THE DETECTOR SYSTEM
IF THE TRANSMITTER OoUTPUT HAD BEEN 100 PERCENT AMPLITUDE MODULATED,
AN AUDIO SIGNAL GENERATOR WAS USED TO SUPPLY A 400-cYCLE VOLTAGE TO
THE INPUT OF THE NOISE METER, THE DIODE BEING DISCONNECTED. THE
400-CYCLE REFERENCE VOLTAGE WAS MEASURED W|TH A VACUUM—-TUBE VOLT~-
METER. THE D.C. VOLTAGE ACROSS THE DIODE LOAD RESISTANCE, RESULTING
FROM RECTIFICATION OF A SAMPLE OF THE TRANSMITTER OQOUTPUT. WAS MADE
EQUAL To 141 PERCENT OF THE 400~CYCLE REFERENCE VOLTAGE BY ADJUST=-
MENT OF THE LEVEL OF THE R=F INPUT TO THE DETECTOR. THE NOISE~-
FREQUENCY COMPONENTS, BETWEEN 50 anD 15,000 cYCLES, OF THE VOLTAGE
ACROSS THE DIODE LOAD RESISTANCE WERE THEN MEASURED WITH THE NOISE
METER

ALL FACILITIES WERE CONNECTED FOR NORMAL OPERATION EXCEPT THAT ALL
MICROPHONE TERMINALS WERE SHORT=CIRCUITED AND NO AUDIO LIMITING WAS
USEDe MEASUREMENTS WERE MADE OF THE OVERALL SYSTEM. WMEASUREMENTS
WERE MADE WITH THE STUDIO EQUIPMENT DISCONNECTED AND THE INPUT TER=-
MINALS OF THE TELEPMONE LINES SHORT=CIRCUITEDs HhEASUREMENTS WERE
MADE WITH THE TELEPHONE LINES DISCONNECTED AND THE (INPUT TERMINALS
OF THE EQUALIZER SHORT=CIRCUITED,

EQUIPMENT

DISTORTION AND NGISE METER (MODiFIED) RCA Type 62-A

OsciILLOSCOPE DulionT Type 274 SER1AL 44561
VACUUM=~TUBE VOLTMETER RCA Tvyre 195-A SeriaL 13973
AUDIO SIGNAL GENERATOR RCA Type 6&-A
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CIRCUIT DIAGRAM
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MEASURELENTS OF NODULATION-MONITOR ACCURACY

METHOD

THE TRANSMITTER WAS FREQUENCY=-MODULATED WITH AUDIO=FREQUENCY
SINE=WAVE SIGNALS GF ACCURATELY KNOWN FREQUENCY. THROUGH THE USE
OF A HIGHLY-SELECTIVE RECEIVER, OBSERVATIONS WERE MADE OF THE
MAGN|TUDE OF THE CENTER-FREQUENCY COMPONENT AND FIRST-ORDER SIDE-
BANDS OF THE 16.65 Nc SIGNAL FROM THE EXCITER UNIT. THE DESIRED
DEVIATIONS OF THE EXCITER SIGNAL WERE ESTABLISHED BY USING APPRO-
PRIATE MODULATING FREQUENCIES AS SHOWN BELOW, AND INCREASING THE
DEGREE OF MODULATION UNTIL THE PERTINENT CARRIER OR SIDEBAND
COMPONENT WAS REDUCED TO ZERO AMPLITUDE THE REQUIRED NUMBER OF
TIMES. THE FREQUENCY DEVIATION OF THE TRANSMITTER CARRIER 13 6
TIMES THAT OF THE EXCITER SIGNAL UPON WHICH THE MEASUREMENTS WERE
MADE. THE MODULATION MUNITOR WAS FIRST ADJUSTED TO INDICATE 100
PERCENT MODULATION WHEN THE FREQUENCY DEVIATION OF THE CARRIER

WAS SET AT 75 KILOCYCLES AND THEN READINGS WERE TAKEN AT THE OTHER
FREQUENCY DEVIATIONS SHOWN.

EQU IPMENT
MODULATION MONITOR GenNeraL RaDIO Type 1170-A Seri1aL 109
AUDIC OSCILLATOR RCA TyrPe 68A
RecEI VER HALLICRAFTER Trre SX-28 Seri1aL H=-124348
CIRCUIT DIAGRAM . L
Aubio -~
SIGNAL TRANSMITTER MODULATION RECEIVER
GENERATOR MoNiTOR
DATA
Exci1er CARRIER
MODULATING SIGNAL OrRDeER OF FREQUENCY FREQUENCY MONITOR
FREQUENCY COMPONENT ZERO DeviatioN DeviaTioN READING
- - - 0 k¢ 0 xc 0%
752 cps Jo 2 4.16 25 33
626 Jq 4 8.32 50 65
940 J1 4 12.5 75 100 (ADUUSTED)
1250 Jq 4 16.6 100 133
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MEASUREMENTS OF AUDIO-FREQUENCY RESPONSE

METHOD

AN AUDIO=FREQUENCY SIGNAL GENERATOR WAS USED TO SUPPLY SINE-WAVE
VOLTAGES OF ADJUSTABLE AND MEASURABLE AMPLITUDE TO THE MAIN STUDIO
AMPLIFIER [INPUT TERMINALS. THESE SIGNALS WERE PASSED THROUGH THE
STUDIO AMPLIFIERSey TELEPHONE LINESy EQUALIZERy PRE—=EMPHASIS NETWORK,
AUDIC LIMITING AMPLIFIER W[ THOUT COMPRESSIONsy AND ATTENUATOR NET=-
WORK BEFORE MODULATING THE TRANSMITTER. THE MODULATION MONITOR
WAS USED TO PROVIDE A DETECTED AUDIO SIGNAL AND TO INDICATE ITS
AMPLITUDE BY A METER CALIBRATED IN TERMS OF MODULATION PERCENTAGE.
SINE-WAVE SIGNALS WITH THE AUDIO FREQUENCIES LISTED WERE PASSED
THROUGH THE SYSTEM AND THE AMPLITUDE OF THE INPUT VOLTAGE REQUIRED
AT EACH FREQUENCY WAS RECORDED FOR THE SEVERAL PERCENTAGES OFfF MOD-
ULATION LISTED.

EQUIPMENT

AUDIO-FREQUENCY SIGNAL GENERATOR REA TyrPe 68A

ATTENUATOR PANEL RCA Tyre 89A

imONITOR GeNeErRaL RabD1o Type 1170-A Seri1ar 109

CIRCUIT DIAGRAM

AuDioO 5 PrRe-
TUDIO LI NE EquaL-

SIGNAL HATTENUATOR I o " 0 ?ZER | EMPHAS IS

GENERATOR NETWORK
L L]

WMONITOR L i1 ING
(NO EFFECTIVE TRANSMITTER ATTENUATOR A IMITI
DE-EMPHASIS) MPLIFIER
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MEASUREIMENTS OF AUDIO-FREGUENCY HARLONIC DISTOKTICH

METHOD

DISTORTION MEASUREMENTS WERE MADE ON THE STUDIO EQUIFMENT FROM MAIN
STUDIO AMPLIFIER INPUT TERMINALS TO TELEPHONE LINE INPUT TERMINALS.
AN AUDIO-FREQUENCY SIGNAL GENERATOR WAS USED TO SUPPLY SINE-WAVE
VOLTAGES OF ADJUUSTABLE AMPLITUDE TO THE INPUT OF THE SYSTEM BEING
MEASURED. THE OUTPUT VOLTAGE WAS EXAMINED THROUGH THE USE OF A
DISTORTION METER CAPABLE OF INCLUDING THE EFFECTS OF DISTORTION
PRODUCTS TO0 254000 CYCLESe SINE-WAVE SIGNALS WITH THE AUDIO FRE-
QUENCIES LISTEDy AND WITH AN AMPLITUDE MAINTAINED AT THE LEVEL
CORRESPONDING TO 100 PERCENT MODULATION, WERE PASSED THROUGH THE
SYSTEM AND THE ReMsSe DISTORTION AT EACH FREQUENCY WAS RECORDED.
DISTORTION MEASUREMENTS WERE MADE ON THE TRANSMITTING EQUIPMENT
WITH THE SIGNALS BEING INTRODUCED AT THE TELEPHONE LINE OUTPUT
TERMINALS AT THE TRANSMITTING PLANT. THE MODULATION MONITOR WAS
USED TO PROVIDE A DETECTED AND DE—-EMFHASIZED AUDIO SIGNAL WHICH
WAS EXAMINED THROUGH THE USE OF A DISTORTION METER. SINE-WAVE
SIGNALS WITH THE AUDIO FREQUENCIES LISTED WERE PASSED THROUGH THE
TRANSMITTING EQUIPMENT AND THE ReMeS. DISTORTION AT EAGH FREQUENCY
WAS RECORDED FOR THE SEVERAL PERCENTAGES OF MODULATION LISTED.

IT WAS NOT POSSIBLE TO CARRY OUT DISTORTION MEASUREMENTS ON THE
TELEPHONE LINE WITH THE TYPE OF DISTORTION METER AVAILABLE. How=-
EVERy THE HARMONIC DtSTORTION |S NEGLIGIBLE IN THE TELEPHONE
CIRCUIT BETWEEN THE STUDIO AND THE TRANSMITTER SINCE A METALLIC
CIRCUIT WITH NO REPEATING AMPLIFIERS IS EMPLOYED.

TESTS CARRIED OUYT ON THE AUDIO=-FREQUENCY SIGNAL GENERATOR INDI~—
CATED ITS DISTORTION TO BE LESS THAN O.2 PERCENT. THE DISTORTION
INTRODUCED BY THE MODULATION MONITOR IS STATED BY THE MANUFACTURER
TO BE LEsS THAN O.2 PERCENT.,

EQUIPMENT

AUDIO~-FREQUENCY SIGNAL GENERATOR RCA Tyrpe 68A

ATTENUATOR PANEL RCA Tyrpe 39A

MONITOR GeENERAL Rabio Type 1170-A Seriar 109
DISTORTION AND NOISE METER RCA Tyre 69A

CIRCUIT DIAGRAM

STuDtO AmP DIiSTORTION
A) OsCiLLATOR ATTENUATOR AND AND
LiNE AmpP Noi1se IETER

451010 FINURE Ca



World Radio Histo



CIRCUIT DIAGEAM (CoNnTiINUED)
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