




of-Charge to the to account 

UNION 
A. N. WILLIAMS 

PRESIDENT 

Send the foilowing telegram, subject to the terms on back hereof, which are hereby agreed to jaulas* Texas 
Oct. 12, 1948 FOR VICTORY 

BUY 
WAR BONDS 

TODAY 

T. J. SLOW I E* SECRETARY 
FEDERAL COMMUNICATIONS COMMISSION 
WASHINGTON, D. C. 

RE KWFT-FM, BMPH-259O. WICHITA FALLS, TEXAS. CONSTRUCTION COMPLETE AND 

EQUIPMENT TESTS CARRIE!' 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 15. THIS PROCEDURE FOLLOWED TO INSURE AUTHORIZATION TO 

CONTINUE PROGRAM SERVICE NOW UNDER SPECIAL TEMPORARY AUTHOR I ZaT ION 4WT 

EXPIRING OCTOBER 15. IF PROCEDURE NOT SATISFACTORY PLEASE REFER TO DOW, 

LOHNES, AND ALBERTSON. 

KWFT, INC. - Kenyon Brown, Vice President 

COPIED MAILED TOI 

Engineer in Charge, Radio istrict 10 
Federal Couliuuicationd Coumi >gion 
500 U.S. Terminal Annex 
jallas* Texas 

.ow* Lohnes* and Aldertsom 
< Munsey Building 

Washington 4, D. C. 

A. Earl Cullum, Jr. - Dallas 

JOPI 



ALL MESSAGES TAKEN BY THIS COMPANY ARE SUBJECT TO THE FOLLOWING TERMS: 
/ 

To guard against mistakes nr delay*. the sender of a message should order it repeated, that Is. telegraphed back to the originating office for comparison. . For this, one-half the 
unrepeated message rate Is charged In addition. I nhss otherwise indicated on its face, this is an unrepeated message and paid for as such, in consideration whereof it is agreed between 
the sender of the message and this Company as follows: 

1. The Company shall not be liable for mistakes or delays In the transmission or delivery, or for non-delivery, of any message received for transmission at the unrepeated-message 
rate beyond the sum of five hundred dollars: nor for mistakes or delays in the transmission or delivery, or for non-delivery, of any message received for transmission at the repeated-
message rate beyond the sum of five thousand dollars, unless specially valued; nor in any case for delays arising from unavoidable interruption in the working of its Unes. 

2. Tn any event the Company shall not be liable for damages for mistakes or delavs in the transmission or delivers’, or for the non-delivery, of any message, whether caused by 
the negligence of its servants or otherwise, beyond the actual loss, not exceeding In any event tne sum of five thousand dollars, at which amount the sender of each message represents that 
the message is valued, unless a greater value is stated In writing by the sender thereof at th» time the message is tendered for transmission, and unless the repeated-message rate is paid or 
agreed to be paid, and an additional charge equal to dne-tenth of one per cent of the amoun by which such valuation shall exceed five thousand dollars. 

3. The Company is hereby made the agent of the sender, without liability, to forward this message over the lin^s of any other company when necessary to reach its destination. 
4. Except ns otherwise Indicated in connection with the listing of individual placesin the filed tariffs of the Company, the amount paid for the transmission of a domestic telegram 

or an incoming cable or radio message covers its delivery within the following limits: In cities or towns of 5,i)00 or more Inhabitants where the Company has an office which, as shown by the 
filed tariffs of the Company. Is not operated through the agency of a railroad company, whhin two miles of any open main or branch office of the Company: in cities or towns of 5,000 or 
more Inhabitants where, as shown by the filed tariffs of the Company, the telegraph servi, e is performed through the agency of a railroad company, within one mile of the telegraph office; 
In cities or towns of less than 5.000 inhabitants in which an office of the Company is located, within one-half mile of the telegraph office Beyond the limits above specified the Company 
does not undertake to make delivery, but will endeavor to arrange for delivery as the agerrt of the sender, with the understanding that the sender authorizes the collection of any additional 
charge from the addressee and agrees to nay such additional charge if it Is not collected from the addressee. There will be no additional charge for deliveries made by telephone within 
the corporate limits of any city or town in which an office of the Company is located. 

5. No responsibility attaches to this Company concerning messages until the same are accepted at one of its transmitting offices: and if a message is sent to such office by one of 
the Company s messengers, he acts for that purpose as the agent of the sender. 

6. The Company will not bellable for damages or statutory penalties in thecaseo any message except an intrastate message in Texas where the claim is not presented in writing 
to the Company within sixty days after the message is filed with the Company for transmission, and in the case of an intrastate message In Texas the Company will not bellable for damages 
or statutory penalties where the claim is not presented in writing to the Company within ninety-five days after the cause of action, if any. shall haveaccrued; provided, however, that neither 
of these conditions shall apply to claims for damages or overcharges within the purview of Section 415 of the Communications Act of 1934. 

7. It Is agreed that in any action by the Company to recover the tolls for any message or messages the prompt and correct transmission and delivery thereof shall be presumed, 
subject to rebuttal by competent evidence. 

8. Special terms governing the transmission of messages according to their cl.-sses, as enumerated below, shall apply to messages in each of such respective classes in addition 
to all the foregoing terms. 

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

DOMESTIC SERVICES 

TELEGRAMS 
A full-rate expedited service. 

DAY LETTERS 

A deferred service at lower than the standard telegram rates. 

SERIALS 

Messages sent In sections during the same day. 

NIGHT LETTERS 

Accepted up to 2 A.M. for delivery not earlier than the following morning at ratea 
substantially lotter than the standard telegram or day letter rates. 

CABLE SERVICES 

ORDINARIES 

The standard service, at full rates. Code messages, consisting of 5-lctter groups only, 
at a lower rate. 

DEFERREDS 

Plain-language messages, subject to being deferred In favor of full-rate messages 

NIGHT LETTERS 
Overnight plain-language messages. 

URGENTS 

Messages taking precedence over all other messages except government messages. 



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 

October 12, 1948 

Mr. Francis X. î?cDonough 
Dow, Lohnes and Albertson 
Munsey Building 
Washington, D. C. 

Re: KWFT-FM Application for License 

Dear Mr. McDonough: 

There are enclosed four executed copses of Sections I and I IB of 
FCC Form 302, together with four copies of Exhibit A, which is 
the Engineering Statement prepared in connection with the appli¬ 
cation of KfcFT, Inc. for license for Radio Station KWFT-FM. Three 
copies of this material are to be filed with the Federal Communi¬ 
cations Commission and the fourth copy is for your information and 
files. We are also sending copies or this material to Mr. Brown 
FOR THE FILES OF STATION KWFT. 

As YOU KNOW, THE OUTSTANDING CONSTRUCTION PERMIT FCR KWFT-FM EX¬ 
PIRES on October 15. The special temporary authorization under 
which KWFT-FM has been providing program service also expires on 
THIS SAME DAY. IN ORDER THAT KWFT-FM MAY CONTINUE TO PROVIDE SER¬ 
VICE IT WILL BE NECESSARY TO OBTAIN AUTHORIZATION FOR PROGRAM TESTS. 
At our suggestion Mr. Brown telegraphed the Commission indicating 
THAT SUCH AUTHORIZATION WOULD BE REQUESTED. A COPY OF HIS TELEGRAM 
IS ENCLOSED FOR YOUR INFORMATION. IT IS SUGGESTED THAT, AT THE 
TIME THE APPLICATION FOR LICENSE IS FILED, AN APPLICATION ALSO BE 
MADE FOR AUTHORITY TO CONDUCT PROGRAM TESTS BEGINNING OCTOBER 15. 
A COPY OF THIS REQUEST SHOULD, OF COURSE, BE SUPPLIED BY WIRE TO 
THE ENGINEER 8N CHARGE OF FEDERAL COMMUNICATIONS COMMISSION, RADIO 
District 10. If this procedure is unsatisfactory for any reason 
IT IS EXPECTED THAT THE FEDERAL COMMUNICATIONS COMMISSION WILL 
CONTACT YOU. If WE CAN BE OF ANY FURTHER ASSISTANCE IN THIS MATTER 
PLEASE DO NOT HESITATE TO CALL ON US. 

Kindest regards. 

YojRS VERY TRULY, 

VW 
CCi l-.*R. Kenyon Brown 



2AX3T . ' ■ JAQ 



KWFT, INC. 
EXHIBIT A 

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

A. EARL CULLUM, JR. 
CONSULTING RADIO ENGINEERS 

DALLAS, TEXAS 

481010 





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 

♦ ♦ * 

I, R. L. Hammett, am a radio engineer associated with the 

firm of A. Earl Cullum, Jr., Consulting Radio Engineers, with 

OFFICES LOCATED IN DALLAS, TEXAS. I GRADUATED FROM STANFORD 

University in 1942 with a Bachelor of Arts Degree in Engineer¬ 

ing. In 1943 I received a Master of Arts Degree in Electrical 

Engineering from Stanford University. During World War II, I 

was a Research Associate at Radio Research Laboratory, Harvard 

University. Siince 1945, I have been associated with A. Earl 

Cullum, Jr. 

Construction of Radio 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 IN 

CONNECTION WITH THE APPLICATION FOR LICENSE OF RADIO STATION 

KWFT-FM TO OPERATE ON A FREQUENCY OF 99.9 MEGACYCLES, WITH AN 

EFFECTIVE RADIATED POWER OF 9.7 KILOWAITS AND AN EFFECTIVE HEIGHT 

OF 330 FEET, AT WlCHITA FALLS, TEXAS. The MEASUREMENTS OF EQUIP¬ 

MENT PERFORMANCE HAVE BEEN MADE UNDER MY DIRECTION BY Mr . HERBERT T 

Wiley, Chief Engineer of KWFT and KWFT-FM. 

DESCRIPTION OF MEASUREMENTS 

In order to determine that the operation of Radio Station 

KWFT-FM IS IN ACCORDANCE WITH THE FEDERAL COMMUNICATIONS COMMISSION 

Standards of Good Engineering Practice Concerning FM Broadcast 

Stations and with the terms of Construction Permit BMPH-457 as 
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AMENDED, MEASUREMENTS WERE MADE OF THE FOLLOWING CHARACTERISTICS! 

A. Transmitter carrier center-frequency 

8. Frequency-monitor accuracy 

C. Radio-frequency output power 

D. Radio-frequency output noise level (frequency modulation) 

E. Radio-frequency output noise level (amplitude modulation) 

F. Modulation-monitor accuracy 

G. Audio-frequency response 

H. 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. 

Measurements of field intensity have not yet been carried out. 

Effort will be made to complete these fi eld-i nt e ns tty measurements 

AND TO FURNISH SUCH INFORMATION TO THE FEDERAL COMMUNICATIONS COM¬ 

MISSION AT AN EARLY DATE. 

RESULTS OF MEASUREMENTS 

The following attached figures, showing the methods employed 

AND THE RESULTS OBTAINED BY THE MEASUREMENTS, HAVE BEEN PREPARED 

BY ME OR UNDER MY SUPERVISION! 

1. Engineering specifications of Radio Station KWFT-FM 
AS INSTALLED 

2. Qualifications 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 FREQUE NCY —M O N I TO R 

ACCURAC Y 

4. Description of method, description of equipment, circuit 
DIAGRAM, AND RESULTS OBTAINED BY MEASUREMENTS OF RADIO¬ 

FREQUENCY OUTPUT POWER 
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5. Description of method, description of equipment, circuit 
diagram, and results obtained by measurements of radio¬ 
frequency OUTPUT NOISE LEVEL (FREQUENCY MODULATION) 

6. Description of method, description of equipment, circuit 
DIAGRAM, AND RESULTS OBTAINED BY MEASUREMENTS OF RADIO¬ 
FREQUENCY OUTPUT NOISE LEVEL (AMPLITUDE MODULATION) 

7. Description of method, description of equipment, circuit 
diagram, and results obtained by measurements of modula¬ 
tion-monitor accuracy 

8. Description of method, description of equipment, circuit 
DIAGRAM, AND RESULTS OBTAINED BY MEASUREMENTS OF AUDIO¬ 
FREQUENCY RESPONSE 

9. Description of method, description of equipment, circuit 
DIAGRAM, AND RESULTS OBTAINED BY MEASUREMENTS OF AUDIO¬ 
FREQUENCY HARMONIC DISTORTION 

CONCLUSIONS 

IT IS MY BELIEF THAT THE INSTALLATION OF RADIO STATION 

KWFT-FM COMPLIES WITH THE FEDERAL COMMUNICATIONS COMMISSION 

Standards of Good Engineering Practice Concerning FM Broadcast 

Stations and, with the exception of the temporary location of 

FM studios in the Kemp Hotel, with all the terms of Construction 

Permit BMPH-457 as amended. 

October 11, 1948 

A. EARL CULLUM, JR. 
Consulting Radio Engineers 
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STATE OF TEXAS ) 
) ss 

COUNTY OF DALLAS ) 

R. L. Hammett, being duly sworn, upon his 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 

BELIEF, AND AS TO SUCH STATEMENTS HE BELIEVES THEM TO BE TRUE. 

By /( 
R. L. Hammett 

Subscribed and sworn to this 11th day of October, 1948 

Notary PubliX/in and for 
Dallas Cou/ty, Texas 

My commission expires June 1, 1948 
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ENGINEERING SPECIFICATIONS 
RADIO STATION KWFT-FM 
WICHITA FALLS, TEXAS 

A. Plant Site 

North Latitude 33° 55’ 07” 
West Longitude 98° 32’ 37” 
At site of Radio Station KWFT, approximately 2.5 miles 

WNW at Resettlement Road 

B. Studio Site 

Kemp Hotel 
800 Eighth Street, Wichita Falls, Texas 

C . EqU I PMENT 

Transmitter RCA, Type BTF-3B, Serial 1284 3 kw 
Tower Lehigh, self-supporting 322 ft 
Transmission line Andrew, Type 451, 1-5/8” x 702 ft 
FM/AM isolation unit RCA, Type BAF-4A 
Antenna Western Electric, Type 54A 8 bay 
Monitor General Radio, Type 1170-A, Serial 109 

D. Antenna He ight 

Overall height above site 
Overall height above mean sea level 
Effective height above mean sea level 
Effective height above average terrain 

/ 3 à f 
G L 

S"7 

368 ft 
1325 ft 
1305 ft 
330 ft 

E. 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 line 3.0 kw 
Transmission line efficiency 0.69 
Antenna efficiency 4.7 
Effective radiated power 9.7 kw 
Carrier frequency 99.9 mc 

481010 FIGURE 1 





QUALIFICATIONS OF ENGINEER 
MAKING MEASUREMENTS OF 
EQUIPMENT PERFORMANCE 

Herbert T. Wiley, Chief Engineer of KWFT and 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 Radio Station KPLT, 1936-1940; Plant 
Engineer of Radio Station KWFT, 1940-1942; and Unit Chief, Service 
Requirements, Aircraft Radio 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 F I EL D- I NTE N S I T Y MEASUREMENTS. He WAS ASSISTANT 
Chief Engineer of Radio Station KWFT from 1945 to 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 





MEASUREMENTS of transmitter center-frequency 
AND FREQUENCY-MONITOR ACCURACY 

METHOD 

A CALIBRATED HIGH-FREQUENCY RECEIVER WAS EMPLOYED TO DETERMINE 
THAT THE TRANSMITTER CE NTE R-FREQUE NCY 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 KILOCYCLES. THIS WAS ACCOMPLISHED EY ADJUSTING THE FREQUENCY 
OF A 5-MEGACYCLE CRYSTAL OSCILLATOR TO EQUAL THAT OF STATION VjWV. 
The oscillator output, when heterodyned with the 5.55± megacycle 
SIGNAL FROM THE FM EXCITER UNIT, PRODUCED A D I F F ERE NCE- FREQUE NCY 
OF APPROXIMATELY 550 KILOCYCLES. This D I F F ERE NCE- FRE QUE NCY WAS 
MEASURED BY HETERODYNING, IN A BROADCAST RECEIVER, WITH THE SIGNAL 
FROM A BROADCAST STATION OPERATING AT 550 KILOCYCLES AND BY MEASUR¬ 
ING THE RESULTING AUDIO BEAT-NOTE WITH AN OSCILLOSCOPE AND AN AUDIO 
OSCILLATOR. The frequency OF THE TRANSMITTER WAS then adjusted to 
THAT ASSIGNED AND USED TO DETERMINE THE ACCURACY OF THE FREQUENCY 
monitor. Since the 550-k i locycle 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 WWV IS NEG¬ 
LIGIBLE, IT CAN BE SEEN THAT THE EXCITER FREQUENCY CAN BE MEASURED 
TO ±20 CPS AND THAT THE TRANSMITTER CE NTE R-FRE QUE NCY CAN BE MEASURED 
AND ADJUSTED TO AN ACCURACY OF ±360 CPS. THIS ACCURACY IS SUFFI¬ 
CIENT TO DETERMINE THAT THE FM TRANSMITTER IS OPERATING ON ITS 
ASSIGNED CENTER-FREQUENCY WITHIN THE FREQUENCY TOLERANCE SPECIFIED 
by Federal Communications Commission Rules. 

EQU IPMENT 

Receiver 
Receiver 
OSCILLOSCOPE 
Monitor 
Audio Oscillator 
5-Mc OSCILLATCR 
Mixer 

National 
Hall i crafter 
DuMont 
General Rad io 
RCA 
Composite-crystal 
Compos ite 

Type 
Type 
Type 
Type 
Type 

1-10 
SX-28 
274 
1170-A 
68 A 

Serial 
Seri al 
Serial 
Serial 

4451 
109 

482 
H-124348 

481010 FIGURE 3A 





CIRCUIT DIAGRAM 

WWV KSD 

DATA 

Exciter Carrier Monitor 
Date T i me Frequency Frequency Re ad i ng 

Sept. 12 12:02 AM 5,550,000120 cps 99,900,0001360 cps +100 cps 

Oct. 11 5:45 AM 5,549,950Í20 cps 99,899,1001360 cps 0 cps 

Oct. 11 5:50 AM 5,550,000120 cps 99,900,0001360 cps 0 cps 
(adjusted) 

481010 FIGURE 3B 





MEASUREMENTS OF RADIO-FREQUENCY OUTPUT POWER 

METHOD 

The output power of the transmitter was determined by the in¬ 
direct method. After the entire transmitter was aligned in 
ACCORDANCE WITH THE OPERATING INSTRUCTIONS, 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 FINAL POWER-AMPLIFIER STAGE 
WHEN IT IS OPERATING CORRECTLY. 

DATA 

Total plate current in final power-amplifier stage 0.88 a. 

Plate voltage iin final power-amplifier stage 3500 v. 

Efficiency (specified by manufacturer) 0.97 

Transmitter output power (indirect method) 3.0 kw 

481010 FIGURE 4 





MEASUREMENTS OF RADIO-FREQUENCY OUTPUT NOISE LEVEL 
(FREQUENCY MODULATION) 

METHOD 

All facilities were connected for normal operation, except that 
ALL MICROPHONE TERMINALS WERE SHORT-CIRCUITED AND NO AUDIO LIMIT¬ 
ING was used. Measurements were made with an audio-frequency 
NOISE METER TO DETERMINE THE NOISE PRESENT AT THE OUTPUT OF THE 
MODULATION MONITOR AFTER DE—EMPHASIS. ThE NOISE METER WAS CAPABLE 
OF MEASURING NOISE COMPONENTS IN THE FREQUENCY RANGE FROM 50 TO 

15,000 cycles. Measurements were made with the studio equipment 
DISCONNECTED AND THE INPUT TERMINALS TO THE TELEPHONE LINES SHORT-
CIRCUITED. Measurements were made with the telephone lines dis¬ 
connected AND THE INPUT TERMINALS TO THE EQUALIZER SHORT-CIRCUITED 

¿QU I PMEM 

Monitor General Radio Type 1170-A Serial 109 
Distortion and noise meter RCA Type 69-A 

CIRCUIT DIAGRAM 

DAT a 

Source of Noise 

Studio, transmitter and line 
Transmitter and line 
Transmitter 

Output Noise Level ( F M ) 

-61 DB 
-61 DB 
-72 DB 

481010 FIGURE 5 





MEASUREMENTS OF RADIO-FREQUENCY OUTPUT NOISE LEVEL 
Campli tupe 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 WOULD BE PRODUCED BY THE DETECTOR SYSTEM 
IF THE TRANSMITTER OUTPUT 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 WITH A VACUUM-TUBE VOLT¬ 
METER. The P.O. VOLTAGE ACROSS THE DIODE LOAD RESISTANCE, RESULTING 
FROM RECTIFICATION OF A SAMPLE OF THE TRANSMITTER OUTPUT, 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 

used. Measurements were made of the overall system. Measurements 
WERE MADE WITH THE STUDIO EQUIPMENT DISCONNECTED AND THE INPUT TER¬ 
MINALS OF THE TELEPHONE LINES SHORT-CIRCUITED. MEASUREMENTS WERE 
MADE WITH THE TELEPHONE LINES DISCONNECTED AND THE INPUT TERMINALS 

OF THE EQUALIZER SHORT-CIRCUITED. 

EQU I PME NT 

Distortion and noise meter (modified) 
Oscilloscope 
Vacuum-tube voltmeter 
Audio signal generator 

RC A 
PuMo NT 
RCA 
RCA 

Type 69-A 
Type 274 
Type 195-A 
Type 68-A 

Serial 4451 
Serial 13973 

481010 FIGURE 6A 





CIRCUIT DIAGRAM 

DATA 

Source of Noise 

Studio, transmitter, and line 
Transmitter and line 
TRANSM ITTER 

Output Noise Level (AM) 

-58 DB 
-58 DB 
-58 DB 

481010 FIGURE 68 





M E A SUF.EMENTS OF MODULATION-MONITOR ACCURACY 

METHOU 

The transmitter was frequency-modulated with audio-frequency 
SINE-WAVE SIGNALS GF ACCURATELY KNOWN FREQUENCY. THROUGH THE USE 

OF A H I GHLY-SELECT I VE RECEIVER, OBSERVATIONS WERE MADE OF THE 
MAGNITUDE OF THE CENTER-FREQUENCY COMPONENT AND FIRST-ORDER SIDE¬ 

BANDS OF THE 16.65 Me 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 is 6 
TIMES THAT OF THE EXCITER SIGNAL UPON WHICH THE MEASUREMENTS WERE 
MADE. The MODULATION MONITOR 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. 

EQUIPMENT 

Modulât ion moni tor 
AuD IC OSC I LLATOR 
Rec e i ver 

General Radio 
RCA 
Hall i crafter 

Type 1170-A 
Type 68A 
Type SX-28 

Serial 109 

Serial H-124348 

DATA 

Modulating Signal Order of 
Frequency Component Zero 

Exciter Carrier 
Frequency Frequency Monitor 
Deviation Deviation Reading 

0 KC 0 kc 0^ 
752 CPS Jo 2 4.16 25 33 
626 Ji 4 8.32 50 65 
940 Ji 4 12.5 75 100 (adjusted) 
1250 Ji 4 16.6 100 133 

481010 FIGURE 7 





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 AMPLIFIERS, TELEPHONE LINES, EQUALIZER, PRE-EMPHASIS NETWORK, 
AUDIO LIMITING AMPLIFIER WITHOUT COMPRESSION, 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 OF MOD¬ 
ULATION LISTED. 

EQU IPMENT 

Audio-frequency signal generator RCA Type 68A 
Attenuator panel RCA Type 89A 
Monitor General Radio Type 1170-A Serial 109 

CIRCUIT DIAGRAM 

481010 FIGURE 8A 





16 

14 

12 

2 8 

2 

O 

-2 

200 100 50 400 1000 
FREQUENCY (CPS) 

-4 
30 

_JO 
m 

DATA 
AUDIO-FREQUENCY INPUT _ 

Frequency 25# Modulation 50# Modulât ion 100# Modulatjon 

35 CP3 + 0.4 DBM + 0.6 DBM + 0.4 DBM 
100 + 0.4 + 0.6 + 0.4 
400 + 0.4 + 0.3 - 0.1 
1,000 “ 0.7 - 0.7 - 0.7 

5,000 '1q'? "13'2 10,000 -13.5 -13.3 13.2 
15,000 -16.5 -16.3 -16.1 

481010 
FIGURE 8B 





MEASUREMENTS OF AUDIO-FHE^UENC Y HARMONIC DISTORTION 

METHOD 

Distortion measurements were made on the studio equipment from main 
STUDIO AMPLIFIER INPUT TERMINALS TO TELEPHONE LINE INPUT TERMINALS. 
AN AUDIO-FREQUENCY SIGNAL GENERATOR WAS USED TO SUPPLY SINE-WAVE 
VOLTAGES OF ADJUSTABLE 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 TO 25,000 CYCLES. SlNE-WAVE SIGNALS WITH THE AUDIO FRE¬ 
QUENCIES LISTED, AND WITH AN AMPLITUDE MAINTAINED AT THE LEVEL 
CORRESPONDING TO 100 PERCENT MODULATION, WERE PASSED THROUGH THE 
SYSTEM AND THE R . M . S . 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-EMPHASIZED AUDIO SIGNAL WHICH 
WAS EXAMINED THROUGH THE USE OF A DISTORTION METER. SlNE-WAVE 

SIGNALS WITH THE AUDIO FREQUENCIES LISTED WERE PASSED THROUGH THE 
TRANSMITTING EQUIPMENT AND THE R.M.S. DISTORTION AT EACH 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¬ 

EVER, THE HARMONIC DISTORTION IS NEGLIGIBLE IN THE TELEPHONE 
CIRCUIT BETWEEN THE STUDIO AND THE TRANSMITTER SINCE A METALLIC 
CIRCUIT WITH NO REPEATING AMPLIFIERS IS EMPLOYED. 

Tests carried out on the audio-frequency signal generator indi¬ 
cated ITS DISTORTION TO BE LESS THAN 0.2 PERCENT. ThE DISTORTION 
INTRODUCED BY THE MODULATION MONITOR IS STATED BY THE MANUFACTURER 

TO BE LESS THAN 0.2 PERCENT. 
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CIRCUIT DIAGRAM (Continued) 

DISTORTION 
25^ 50$ 100$ Studio 

Frequency Modulât i on Modulât i on Modul at i on Facilities 

35 CP8 0.83$ 0.86$ 1*70% 0.35$ 
100 0.80 0.82 0.83 0.42 
400 0.84 0.84 0.85 0.32 
1,000 0.84 0.84 0.87 0.42 
5,000 0.75 0.75 0.85 0.52 
10,000 — — 0.90 0.42 
15,000 — — 0.78 0.35 
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