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APPLICATION NOTE
GIVING
A TELEVISION BIBLIOGRAPHY AND RMA TELEVISION STANDARDS

This Note presents a bibliography of recent papers and books on tele-
vision engineering, a list of the frequencies assigned by the FCC for tele-
casting, and the RMA television transmission standards. It is intended to
be helpful to the engineer designing television equipment.

BIBLIOGRAPHY

I. General

1. "Television," a book in two volumes, RCA Institutes Technical Press.

2. "Television Enginsering," a book, by J. C. Wilson, published by Sir
Isaac Pitman & Son, Ltd. Reviewed in Proc. I.R.E., May, 1938.

3. "Television Reception Technique," a book, by P. D. Tyers, published
by Sir Isaac Pitman & Son, Ltd. Reviewed in Proc. I.R.E., September,
1938.

4, "Television Reception," a book, by M. Von Ardenne, published by
D. Van Nostrand Co.

5. "Fernsehen," a book, published by Julius Springer, Berlin. Reviewed
in Proc. I.R.E., December, 1938.

6. "Television Terminology," Electronics, January, 1937.

7. "A Television Formulary," Donald G. Fink, Electronics, March, 1939.

8. "The Fine Structure of Television Images," Wheeler and Loughren,
Proc. I.R.E., May, 1938.

9. "Radio Progress during 1938 - Television and Facsimile," Proc. I.R.E.,

March, 1939.

10. "The Marconi-E.M.I. Television System," A. D. Blumlein, C. O. Browne,
N. E. Davis, and E. Greene, Jour. I.E.E., December, 1938.

11. "Commercial Background and Legal Aspects of Television," Jack N.
Oppenheim, Air Law Review, published by New York University School
of Law, January, 1937.
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II. Receiver Design and Construction

1.

A series of articles by E. W. Engstrom and R. S. Holmes in Electronics

"Television Receivers," April, 1938.

"Television I-F Amplifiers," June, 1938.
"Television V-F Circuits," August, 1938.
"Television Synchronization," November, 1938.
"Television Deflection Circuits," January, 1939.
"Power for Television Receivers," April, 1939.

A series of articles by C. C. Shumard and J. B. Sherman in QST:
"Building Television Receivers with Standard
Cathode Ray Tubes," October, 1938.
"A Practical Television Receiver for the Ama-
"Construction and Alignment of the Television
"Using Electromagnetic-Deflection Cathode-Ray Tubes
in the Television Receiver," February, 1939.
"An Electrostatic-Deflection Kinescope Unit for the
Television Receiver," March, 1939.

"A Laboratory Television Receiver," Donald G. Fink, Electronics,

"Television Receivers in Production," Electronics, March, 1939.
"Safety in Television Receivers," A. W. Barber, Communications,

"Measurement of Phase Shift in Television Amplifiers," A. A. Barco,

"Partial Suppression of One Side Band in Television Reception," Poch

"Television Deflection Circuits," E. W. Engstrom and R. S. Holmes,
"Using Electromagnetic-Deflection Cathode-Ray Tubes in the Televi-
sion Receiver," J. B. Sherman, QST, February, 1939,

"A Laboratory Television Receiver," Parts II and III, Donald G. Fink,
"Scanning in Television Receivers," Frank J. Somers, Electronics,

"Building Television Receivers with Standard Cathode-Ray Tubes,"

"An Electrostatic-Deflection Kinescope Unit for the Television Re-

2.
teur," December, 1938.
Receiver," January, 1939.
3.
July through December, inclusive, 1938.
4.
5.
March, 1939.
6.
RCA Review, April, 1939.
7.
and Epstein, RCA Review, January, 1937.
III. Scanning and Synchronization
1.
Electronics, January, 1939.
2.
3.
Electronics, August and September, 1938.
4.
October, 1937.
5.
J. B. Sherman, QST, October, 1938.
6.
ceiver," J. B. Sherman, QST, March, 1939.
7.

"Television Synchronization," E. W. Engstrom and R. S. Holmes,
Electronics, November, 1938.
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11.
12.

13.

IV.
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"Scanning Sequence and Repetition Rate of Television Images,"

R. D. Kell, A. V. Bedford, and M. A. Trainer, Proc. I.R.E.,

April, 1936.

"A Circuit for Studying Kinescope Resolution," C. E. Burnett,

Proc. I.R.E., August, 1937.

"Single-Unit Video Converter," G. Robert Mezger, Electronics,
February, 1938.

"Sweep Circuit," J. L. Potter, Proc. I.R.E., June, 1938.
"Distcrtion of Sawtooth Waveforms," Manfred von Ardenne, Electronics,
November, 1937.

Instruction booklets on RCA Kinescopes, Iconoscopes, and Monoscope.

Standards

4.

"Revised U-H-F Allocations," Electronics, April, 1939.

"Frequency Assignments for Television," E. W. Engstrom and C.M. Burrill,
RCA Review, January, 1937.

"R.M.A. Completes Television Standards," A. F. Murray, Electronics,
July, 1938.

"Standards in Television," H. M. Lewis, Electronics, July, 1937.

V. Transmission Lines and Antennas

1.

VI.

"Effect of the Receiving Antenna on Television Reception Fidelity,"

S. W. Seeley, RCA Review, April, 1938.

"Television Transmitting Antenna for Empire State Building," Nils
E. Lindenblad, RCA Review, April, 1939. :

"The Distribution of Ultra-High-Frequency Currents in Long Transmitting
and Receiving Antennas," L. S. Palmer and K. G. Gillard, Jour. I.E.E.,
September, 1938.

"Transmission Lines as Coupling Elements in Television Equipment,"

S. W. Seeley and C. N. Kimball, RCA Review, April, 1939.

"The Transmission of Motion Pictures on a Coaxial Cable," H. E. Ives,
Jour. S.M.P.E., September, 1938.

"Coaxial Cables--Their Use at High Frequency," R. Belus, L'Onde
Electrique, August and September, 1938.

Transmitters

"Television Transmitters," Electronics, March, 1939.

"The Brightness of Outdoor Scenes and Its Relation to Television
Transmission," Harley lams, R. B. Janes and W. H. Hickok, Proc.
I.R.E., August, 1937.

"Experimental Studio Facilities for Television," 0. B. Hanson, RCA
Review, April, 1937.

"Television Studio Design," R. M. Morris and R. E. Shelby, RCA Review,
July, 1937.

"A Unique Method of Modulation for High-Fidelity Television Trans-
mitters," William N. Parker, Proc. I.R.E., August, 1938.
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"Television Transmitters Operating at High Powers and Ultra-High
Frequencies," J. W. Conklin and H. E. Gihring, RCA Review, July, 1937.
"Wide-Band Variable-Frequency Testing Transmitters," G. L. Usselman,

"A Study of Ultra-High-Frequency Wide-Band Propagation Characteris-
tics," R. W. George, Proc. I.R.E., January, 1939.

"Field Strength Measuring Equipment for Wide-Band U-H-F Transmission,"
R. W. George, RCA Review, April, 1939.

"Television Radio Relay," B. Trevor and O. E. Dow, RCA Review, October,

"Field Strength Observations of Transatlantic Signals, 40 to 45
Megacycles," H. O. Peterson and D. R. Goddard, RCA Review, October,

"Observations on Sky-Wave Transmission on Frequencies above 40 Mega-
cycles," D. R. Goddard, RCA Review, January, 1938.

"Iconoscopes and Kinescopes in Television," V. K. Zworykin, RCA Review,

"Theory and Performance of the Iconoscope," V. K. Zworykin, G. A. Morton,
and L. E. Flory, Proc. I.R.E., August, 1937.

"The Monoscope," C. E. Burnett, RCA Review, April, 1938.

"Electron Optics in Television," a book, by Maloff and Epstein, pub-
lished by McGraw-Hill Book Co. Reviewed in Proc. I.R.E., December,

"New Television Amplifier Receiving Tubes," A. P. Kauzmann, RCA Review,
January, 1939. : '
"Single-Ended R-F Pentodes," R. L. Kelly and J. F. Miller, Electronics,

Instruction booklets on RCA Kinescopes, Iconoscopes, Monoscope, tele-
vision amplifier tubes, and related types.

"Analysis and Design of Video Amplifiers," S. W. Seeley and C. N.
Kimball, RCA Review, October, 1937, and January, 1939.
"Some Notes on Video-Amplifier Design," A. Preisman, RCA Review,

"High Frequency Correction in Resistance-coupled Amplifiers," E. W.
Herold, Communications, August, 1938.

"A Wide-Range Video Amplifier for a Cathode-Ray Oscilloscope,"
Albert Preisman, RCA Review, April, 1939.

"Transient Response of Multistage Video-Frequency Amplifiers," A. V.
Bedford and G. L. Fredendall, Proc. I.R.E., April, 1939.

6.
7.
RCA Review, April, 1939.
8.
9.
10.
1936.
11.
1937.
12.
VII. Tubes
1.
July, 1936.
2.
3.
4,
1938.
5.
6.
September, 1938.
7.
VIII. Video Amplifiers
1,
2.
April, 1938.
3.
4.
5.
6.

"Video Amplifier Design," Freeman and Schantz, Electronics, August, 1937
and supplementary note, November, 1937, P.52.
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FREQUENCIES ASSIGNED BY FCC FOR TELEVISION TRANSMISSION

Megacycles

44 - 50 186 - 192
50 - 56 204 - 210
66 - 172 210 - 216
78 - 84 234 - 240
84 - 90 240 - 246
96 - 102 258 - 264
102 - 108 264 -~ 270
156 - 162 282 - 288
162 - 168 288 - 294
180 - 186

The FCC order in which these assignments are made is contained in FCC
Mimeo. No. 32779. Regulations applicable to miscellaneous broadcast ser-
vices (other than standard broadcast stations), dated April 19, 1939, are
in FCC Mimeo. No. 33365. Copies of these, and other regulations on the
use of ultra-high frequencies, can be obtained from the Secretary of the
Federal Communications Commission, Washington, D. C.
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M9-201

M9-202

M9-203

M9-204

M9-205

M9-206

M9-207

M9-208

M9-209

M9-210

M9-211

M9-212

M9-213

M9-21u

M9-215

TELEVISION TRANSMISSION STANDARDS

Adopted by the Radio Manufacturers Association
(Reprinted by courtesy of RMA)

TELEVISION CHANNEL WIDTH
The standard television channel shall not be less than 6 megacycles in width,
TELEVISION AND SOUND CARRIER SPACING
It shall be standard to separate the sound and picture carriers by 4.5 Mc.
SOUND CARRIER AND TELEVISION CARRIER RELATION ‘

It shall be standard in a television channel to place the sound carrier at a
higher frequency than the television carrier.

POSITION OF SOUND CARRIER

It shall be standard to locate the sound carrier for a television channel 0.25
Mc. lower than the upper frequency limit of the channel,

POLARITY OF TRANSMISSION

It shall be standard for a decrease in initial light intensity to cause an in-
crease in the radiated power. (See standard M9-121).

FRAME FREQUENCY

It shall be standard to use a frame frequency of 30 per second and a field fre-
quency of 60 per second, interlaced.

NUMBER OF LINES PER FRAME

It shall be standard to use 441 lines per frame.
ASPECT RATIO
The standard picture aspect ratio shall be 4:3,
PERCENTAGE OF TELEVISION SIGNAL DEVOTED TO SYNCHRONI|ZATION
If the ?eak amplitude of the radio frequency television signal is taken as 100%,
it shall be standard to use not less than 20% nor more than 25% of the total
amplitude for synchronizing pulses.
METHOD OF TRANSMISSION OF BLACK LEVEL

It shall be standard in television transmission that black shall be represented
by a definite carrier level independent of light and shade in the picture.

SYNCHRONIZING

The standard synchronizing signals be as shown in Fig.1.
TRANSMITTER MODULATION CAPABILITY
If the ?eak amplitude of the radio frequency television signal is taken as 100%,
it shall be standard for the signal amplitude to drop to 25% or less of peak
amplitude for maximum white.
TRANSMITTER OUTPUT RATING
It shall be standard, in order to correspond as nearly as possible to equivalent
rating of sound transmitters, that the power of television picture transmitters
be nominally rated at the output terminals in peak power divided by four.
RELATIVE RADIATED POWER FOR PICTURE AND FOR SOUND

It shall be standard to have the radiated power for the picture approximately the
same as for sound.

TRANSMITTER AMPLITUDE CHARACTERISTIC

The standard transmitter amplitude characteristic shall be as shown on next page.
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Notes: a; Transmission at lower edge of channel not greater than 0.1%,
b) Transmission of picture side band at sound carrier not greater than 0.1%.

SCANNING
M9-216 It shall be standard to scan at uniform velocity in horizontal lines from left
to right, progressing from top to bottom when viewing the subject from the
camera position,
POLARIZATION OF RADIATED WAVE

M9-217 It shall be recommended practice in television transmission that the radiated
wave shall be horizontally polarized,

SOUND TRANSMITTER AMPLITUDE CHARACTERISTIC
M9-218 It shall be standard in television sound transmission to pre-emphasize the modu-
lation at the higher frequencies according to the impedance-frequency character-

istic of a series inductance-resistance network having a time constant of 100
micro-seconds.
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