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SUPPLEMENT

In many cases brief summaries or comments are given, particularly with the
later references.

This Supplement completely supersedes the smaller Supplements included in
earlier impressions.

CHAPTER 1

INTRODUCTION TO THE RADIO VALVE

ADDITIONAL REFERENCES

11A. Metson, G. H., S. Wagener, M. F, Holmes and M. R. Child “ The life of oxide cathodes in modern
receiving valves >’ Proc. I.LE.E. 99. Part 1II 58 (March 1952) 69.

11B. Nergaard, L. S. ¢ Studies of the oxide cathode ” R.C.A, Rev, 13.4 (Dec. 1952) 464.

11C. Hallows, R. W., and H. K. Milward ¢ Introduction to valves ** (Iliffe and Sons Ltd., London 1953),

CHAPTER 2
VALVE CHARACTERISTICS

ADDITIONAL REFERENCES

B23. Williams, L. E. ¢ Space-charge reactance tube > Elect. 25.6 (June 1952) 166.

B24. Nergaard, L. S. “ Studies of the oxide cathode > R.C.A. Rev. 13.4 (Dec 1952) 464.

B25. Levy, 1. E. “ The effect of impurity mxgratxons on thermionic emission from oxide cathodes,”
Proc LR.E. 41,3 (March 1953) 365.

B26. Tillman, J. R., J. Butterworth, and R. E. Warren  The independence of mutual conductance on
frequency of aged oxide-cathode valves and its influence on their transient response * Proc. LLE.E.
100.5 Part IV (Oct. 1953) p. 8. This variation has been ascribed to an impedance at the interface
layer between the oxide coating and the nickel sleeve ; - this article shows that the previous repre-
sentation of the impedance as a single parallel combination of R and C is inadequate. A compre-
hensive bibliography is given.

B27. Bounds, A. M., and P. N. Hambleton * The nickel-base indirectly heated oxide cathode >
E.E. 72.6 (June 1953) 536,

B28. E—Ierugnann, G., and S. Wagener (book) *“ The oxide coated cathode ** 2 vols., Chapman and Hall

1951

B29. Wright, D. A, “ A Survey of present knowledge of thermionic emitters > Proc. L.E.E. 100.
Part 111 65 (May 1953) 125. A valuable and comprehensive survey of the whole subject, with con-
siderable detail on oxide cathodes and extensive bibliography.

B30. Tillman, J. R., J. Butterworth and R. E. Warten “ The independence of mutual conductance
on frequency of aged oxide-cathode valves and.its influence on their transxent response ’ E.
Monograph, Dec. 1952, Digest, Proc. LE.E. 100. Part III 65 (May 1953)

B31. Pullen, K. A. ‘ Using conductance curves in electronic circuit design ** Proc. Natlonal Electronics
Conference Vol 6 (1950) ll

B32. Pullen, K. A. ** G curves’ * Tele-Tech 1953 /4 * UHF oscillator design notes ** 12.2 (Feb. 1953)
80 ; “ Conductance curves speed triode r-c amplxﬁer design ’ 12.5 (May 1953) 80 ; * Conduct-
ance curves speed pentode r-c amplifier design > 12.7 (July 1953) 44 ; ** G curves and impedance
amplifiers ** 12.9 (Sept: 1953) 71 ; ““ G curves and degenerative amplifiers,” 13.4 (April 1954) 86.

(H) Grid current characteristics
H3. Watkinson, E. * Control grid currents in radio receiving valves”’ Proc. LR.E. Australia 15.6
(June 1954) 139. An introduction to the subject, with grid load lines and input resistance,

CHAPTER 3

THE TESTING OF OXIDE-COATED CATHODE HIGH-VACUUM
RECEIVING VALVES

ADDITIONAL REFERENCES
94, Kuder, M. L. “ Electron tube curve generator >’ Elect. 25.3 (March 1952) 118,
95, Smith, G. “ Two bridges for measuring valve parameters ”’ Electronic Eng. 24.289 (March 1952)
127.

96. Foster, B. C. ““ A simple valve comparator °’ Electronic Eng. 24.291 (May 1952) 220. (Simple
form of dlsplay comparator).

97. Brewer, R, “ Radio valve life testing”” Proc. LE.E. 98, Part III 54 (July 1951) 269.

98, Heins, A. J. “ Dynamic measuréments on receiving valves J. Britt. LR.E. 12.1 (Jan. 1952) 63.

99. Metson, G. H., S. Wagener, M.! F, Holmes and M. R. Child ““ The life of oxide cathodes in
modern recelvmg valves > Proc. LE.E. 99, Part III 58 (March 1952) 69. Discussion 100
Part IIT 68 (Nov. 1953) 371.

100, Terman, F. E., and J. M. Pettit (book) ‘ Electronic Measurements > McGraw-Hill Book Com-
pany, 2nd ed. 1952, pp. 289-310.

101. Flanagan, J. L. * Vacuum tube testers >’ Elect. 25.6 (June 1952) 139,

102. Rowe, E. G. *“ Technique of trustworthy valves *> Proc. I.LR.E. 40.10 (Oct. 1952) 1166

103. Acheson, M. A., and E. M. McElwee * Concerning the reliability of electron tubes *’ Proc. I.R.E.
40.10 (Oct. 1952) 1204.
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104,
105.

106. L.

107.

108,
109.

110,

111,

112.

113.
114.

115.
116.
117.
118.

119,
120.
121.

Knight, C. R. and K. C. Harding * General considerations in regard to specifications for reliable
tubes ”” Proc. LR.E. 40.10 (Oct. 1952) 1207.

Koch, D. G. ““ Increasing tube reliability in industrial circuits ”” Product Engineering. McGraw-
Hill Publishing Co., 23.6 (June 1952) 175. Reprinted in Radiotronics 18.1 (Jan. 1953) 14.

evy, 1. E. ¢ Shielding and mounting effects on tube bulb temperatures >> Tele-Tech. 12.2 (Feb.
1953) 72,

Eaglesfield, C. C. * Vibration test for valves—use of repeated impacts *> W.E. 30.3 (March 1953)
57

¢ Special quality valves—announcement by B.V.A.” Electronic Eng. 25. 304 (June 1953) 238.
Jones, W. R. “ Tube applications for increased reliability ** Trans. I.R.E. Professional Group on
Quality Control, PGQC-1 (Aug. 1952). Reprinted Proc. I.R.E. (Australia) 14.12 (Dec. 1953)
299. Demonstrates effect of cathode bias and screen resistors on spread of valve characteristics.
Wyman, J. H. ¢ Design factors that extend electron tube life > Tele-Tech 12.11 (Nov. 1953) 80.
Eflect of cathode temperature on life, voltage variations on cathode temperature, bulb temperature
on cathode temperature, high altitude and vibration on tube life.

‘¢ A pulse emission test for field testing of hot-cathode gas tubes > R.C.A. Application Note A.N.-
157 reprinted Radiotronics 18.8 (Aug. 1953) 127.

Paul, F. A. “ Commercial, ruggedized and premium tubes ** Elect. 20.10 (Oct. 1953) 212, Gives
curves of variation.of gm with time, type 6AKS5, 5654, 5654 aged 500 hours.

Prager, H. J. * Performance evaluation of special red tubes > R.C.A, Rev, 14.3 (Sept. 1953) 413.
Gives performance data and curves for types 5691, 5692 and 5693.

Niehaus, E. H. ¢ Curve-tracer test set for vacuum tubes >’ Tele-Tech 13.2 (Feb. 1954) 90. General
Electric development, plots smooth curves, 1% accuracy, directly on paper. Chopper provided
for use when dissipations would be exceeded.

Knight, L. ¢ Valve reliability in digital calculating machines ” Electronic Eng. 26.311 (Jan. 1954)
9. Measures to reduce number of valve failures ; also applicable to other electronic equipment.
““ Special Quality valves > Jour. Brit. I.R.E. 15.5 (May 1953) 274. Based on statement by British
Valve Manufacturers’ Association.

Paul, F. A. “ A comparison of the 6AK5 and 5654 tubes > Trans. LR.E.-PGCP-1 (March 1954)
18. Type 5654 is Premium version of type 6AKS., Comparison on basis of vibration and shock,
Handley, P. A., and P. Welch ‘* Valve noise produced by electrode movement >’ Proc, IL.R.E. 42.3
(March 1954) 565. Valve rarttle ; resonances ; contribution of various electrodes ; calculation
of resonant frequencies of electrodes ; methods of measuring noise ; valve design.

Kurshaw, J., R. D. Lohman and G. B. Herzog “‘Cathode ray tube plots transistor curves” Elect.
26.2 (Feb. 1953) 122. R.C.A. development.

Wood, R., and W. H. Hunter “ A method of analyzing the microphonic output of a tube and a
description of the CK6247 > Proc. National Electronics Conf. 9 (1953) 111.

Wohl, R. J., S. Winkler, L. N. Heynick and M. Schnee ‘ Audio frequency impulse noise and
microphonism *’ Proc. Nat. Electronics Conf. 9 (1953) 119.

. Levy, L. E. ¢ The influence of a vacuum tube component temperatures on characteristics and life *

Proc. Nat. Electronics Conf. 9 (1953) 621.

CHAPTER 4
THEORY OF NETWORKS

ADDITIONAL REFERENCES
(A) References to practical resistors

A34.
A35.

A36.
A37.

A38.
A39.
A40.
Adl.
Ad2.
A43,

Howes, J. W. ““ The characteristics and applications of thermally sensitive resistors or thermistors *’
Proc. LR.E. Aust. 13.5 (May 1952) 123. Reprinted Jour. Brit. I.R.E. 13.4 (April 1953) 228,
Hooper, C. K. “ Stability characteristics of standard composition resistors”’> Tele-Tech 11.8
(Sept. 1952) 88.

Paul, F. A. “ Resistor temperature coefficients >> Tele-Tech 12.1 (Jan. 1953) 52.

Keim, I.. B. “ The deposited carbon resistor, an essential component of good audio design prac-
tice > Jour. A.E.S! 1.1 (Jan. 1953) 42,

Gibson, W. T.  Thermistor production’’ Elect. Comm. 30.4 (Dcc. 1953) 263 ; Post Office
Electrical Engineers’ Journal Part 1.46 (April 1953) 34.

““ High temperature carbon film resistors >’ Elect. 26.1 (Jan. 1953) 148. High stability, deposited
carbon film on ceramic.

Langford-Smith, F. “ The use of cracked carbon resistors in amplifiers >’ Radiotronics 19.7
(July 1954) 84.

Bell, D. A, and K, Y. Chong * Current noise in composition resistors > W.E, 31.6 (June 1954) 142,
A valuable investigation into several features of current noise.

Forman, A. J. “ Thermistors : components for electronic control and measurement '’ Tele-Tech
13.4 (April 1954) 72.

‘¢ Metal film resistors > W.W. 60.7 (July 1954) 318.

(B) References to practical condensers

B18.
B19.
B20.
B21.
B22.
B23.

B24.

Maxwell, J. W. *““ New low-temperature capacitors-—electrolytic types for operation to—55° C*»
Tele-Tech 11.6 (June 1952) 53.

Davidson, R. “ R.F. characteristics of capacitors > W.W. 58.8 (Aug. 1952) 301.

Van Buskirk, M. * Electrolytic capacitors, why and when ” Jour. A.E.S. 1.1 (Jan. 1953) 46.
Burnham, J., ““ Breakdown and leakage resistance—investigation of metallized paper capacitors *’
Trans. I.R.E. PGCP-1 (Mar. 1954) 3.

Podolsky, and J. K. Sprague ‘‘ Some characteristics and limitations of capacitor and resistor com-
ponents ’ Trans. LR.E, PGCP-1 (March 1954) 33.

Altenpohl, D. ** Improvements in the field of electrolytic capacitors ** Convention Record, L.R.E.
Nat. Conv. 1954, Part 3, p. 35.

Geiser, D. T. ‘“ An investigation of the lowest resonant frequency in commercially available bypass
capacitors > Convention Record, L.LR.E, Nat, Conv. 1954, Part 3, p. 43.
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ADDITIONAL REFERENCES TO NETWORKS (continued from page 171)

9. Bacon, W., and D. P. Salmon ; * Resistance-capacitance networks with over-unity gain” W.E.
30.1 (Jan. 1953) 20.

10. Langford-Smith, F., * Calculations of impedancé with reactance and resistance in series ‘“ Radio-
tronics >’ 18.6 (June 1953) 80.  Method applied to slide rule.

11. Brown, D. A, H. ““ The equivalent Q of RC networks >’ Electronic Eng. 25.305 (July 1953) 294,
Effective Q of RC networks used as frequency determining element in phase shift oscillator. = Cor-
respondence 25.307 (Sept. 1953) 394-395 ; 25.310 (Dec. 1953) 534 ; 26.314 (Apr. 1954) 177.

12. Oakes, F. ‘“Simplified calculations—working out resonant circuit constants on the slide rule®
W.W. 59.9 (Sept. 1953) 439,

13, Tyler, V. J. ¢ Pocket reactance and resonance calculator > W.W. 59.12 (Dec. 1953) 560.

14. Oakes, F. ‘‘ Resistances in parallel ; calculating effective values on the slide rule” W.W, 60.2
(Feb. 1954) 05.

15. Storch, L. “ Rapid parallel-Z calculations »* Tele-Tech 12.8 (Aug. 1953) 91. Uses concentric
circle graphical method.

ADDITIONAL REFERENCES TO FILTERS (continued from page 185)

1. Bolle, A. P. ““ Theory of twin-T RC-networks and their application to oscillators *’ Jour. Brit.
I.R.E. 13.12 (Dec. 1953) 571. A very thorough and comprehensive analysis, both of the general
properties, and the application to oscillators.

2. Linvill, J. G. “ RC active filters >* Proc. I.LR.E. 42.3 (Mar. 1954) 555. Active transistor low-,

high-, and band-pass filters.

. Mole, J. H. ““ Filter design data for communication engineers >’ (Spon, London, 1952).

. gzrowhurst, N. H. ¢ More about filters >’ Radio Electronics 24.4 (April 1953) 64 ; 24.5 (May 1953)

N

CHAPTER 5
TRANSFORMERS AND IRON-CORED INDUCTCRS

ADDITIONAL REFERENCES

(A) General

Al2. “ The magnetic properties of the nickel-iron alloys >’ Mond Nickel Co. Ltd. London, 2nd ed.
(June 1950).

Al3. MacFadyen, K. A. (book) * Small Transformers and Inductors > (Chapman and Hall, London,
1953). Covers most forms of iron-cored transformers, but treatment is on impedance basis,
using concept of complex permeability.

(C) Audio-frequency transformers

C35. Crowhurst, N, H. “ Measuring up an audio transformer >* Audio Eng. 36.11 (Nov. 1952) 24,

C36. Ayres, W. R. ““ Power and volrage amplifiers >’ Audio Engineering Society Lecture No. 2 (17
January 1952V,

C37. Morris, A. L, ° Tape wound magnetic cores >’ Electronic Eng. 24.295 (Sept. 1952) 416.

C38. Crowhurst, N. H. ““How good is an audio transformer ? *’ Audio Eng. 36.3 (March 1952) 20.

C39. Crowhurst, N, H. “ Making the best of an audio transformer ’’ Audio Eng. 37.1 (Jan. 1953) 40,

C40. Crowhurst, N. H. ‘* Audio transformer design’* Audic Eng. 37.2 (Feb, 1953) 26.

C4l. Crowhurst, N, H. “Audio Handbook No. 3 : The use of a.f. transformers” Norman Price (Pub-
lishers) Ltd., London, 1953.

C42. Halabi, T, “ Audio transformer design charts ” Elect. 20-10 (Oct. 1953) 193. Charts showing
primary inductance insertion loss, inductance with 4%, silicon steel, leakage inductance, insertion
loss due to leakage reactance, phase shift, and effect of primary inductance on reflected impedance.

C43. Howard, L. W. “ Review of new materials and techniques in high fidelity transformer design”
Jour. A.E.S. 1.3 (July 1953) 265. .

C44. Ayres, W. R. < Output transformer design considerations” Audio Eng. 37.4 (April 1953) 14.
Very brief survey.

C45. Lehnert, W. E. *“ Consideration of some factors concerning the use of audio transformers’’ Jour.
A.E.S. 1.1 (Jan, 1953) 105. Prediction of performance with source and load impedances other
tharlx rated ; magnetic distortion; noise reduction ; matching of several impedances simultane-
ously.

(D) Power transformers

D27. Medina, L. ‘ Prevention of jonization in small power transformers” Proc. LR.E. Australia
15.5 (May 1954) 114. Application to transformers with voltages in excess of 2000 volts.

(E) Iron-cored inductors X .
E20. Crowhurst, N. H. ““ The design of high Q iron cored inductors >’ Electronic Eng. 25.309 (Nov.
1953) 478. Design for max. Q with zero d.c.

CHAPTER 7
NEGATIVE FEEDBACK

SECTION 7: OVERLOADING OF FEEDBACK AMPLIFIERS
ON TRANSIENTS

Negative-feedback amplifiers often distort a signal, such as a pulse, which changes
rapidly with time, although the amplitude of the signal is less than that required to
overload the amplifier when the rate of change of the signal is small. This is because
the feedback voltage changes more slowly than the input voltage, with the result that
the voltage applied to the grid of one of the valves becomes large enough to drive it
into grid current or beyond cut-off.
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The case of a cathode follower with a capacitive load has been covered in Sect. 2(i)(Y)
page 327.

The design of single-stage, two- and three-stage resistance-coupled amplifiers is
covered in Ref. J3, with curves, of which the following is a summary. In single stage
amplifiers the magnitude of signal required to overload the valve decreases as the
rise-time of the signal is reduced. In two-stage amplifiers, the voltage applied to
the first valve increases as the rise-time of the signal is reduced, but only if the gain
of the amplifier is very small is it possible for the first valve to be overloaded by a
signal which does not also overload the second valve. The second valve is, therefore,
normally the first to overload. If the time-constant of the first stage is sufficiently
large compared with that of the second stage, the input signal required to overload
the second valve does not decrease as the rise-time of the signal is reduced. In three-
stage amplifiers, the voltage applied to the third stage is never greater for a quick
change than for a slow change. Therefore, if the first two stages are designed not
to overload, the signal required to overload the amplifier is as large when it changes
quickly as when it changes slowly.

See also Ref. J10.

ADDITIONAL REFERENCES TO NEGATIVE FEEDBACK

J1.  Shimmins, A. J. “ Cathode follower operation—transienr and steady-state performance with a
capacitive load > W.E, 29.345 (June 1952) 1553 letter H. H. Adelaar 30.2 (Feb. 1953) 49.

J2.  MacDiarmid, I, F. (letter) *“ Cathode-coupled amplifier 7 W.E. 29.345 (June 1952) 169.

J3. Flood, J. BE. *‘ Negative feedback amplifiers, overloading under. pulse conditions > W.E. 29.347
(Aug. 1952) 203.

J4.  Thomas, A. B. (letter) ““ Non-linearity in feedback amplifiers ”” Proc, L.R.E. 37.5 (May 1949) 531.

J5.  Shimmins, A, ], ‘ Cathode follower performance ”” W.E. 27.327 (Dec. 1950) 289,

J6. Mills), B. Y. “'Iransient response of cathode followers in video circuits > Proc. I.R.E. 37.6 (June
1949) 631,

J7. Floo():l, J. E. * Cathode follower input impedance—effect of capacitive load >’ W.E. 28.335 (Aug.
1951) 231.

J8.  Cooper, V. ]J. “ New amplifier techniques *” J. Brit. LR.E. 12.7 (July 1952) 371, (* Negative feed-
back amplifiers of desired amplitude frequency characteristics ’ (p. 384) deals with maximal and
optimal flatness, based on Flood’s maximal flatness.)

J9.  Baer,/R. H. *“ Cathode follower response—Chart >’ Elect. 23.10 (Oct. 1950) 114,

J10. Roddam, T. * Calculating transient response ”” W.W. 58.8 (Aug. 1952) 292. (Based on thesis
by G. F. Floyd of M.LI.T. and covers overloading in feedback amplifiers on transients.)

J11. Bell, D. A, “ Amplifier frequency response-—effect of feedback ”’ W.E. 29.344 (May 1952) 118 ;
29.349 (Oct. 1952) 281.

J12. Bell, D. A. ** Cathode follower as high-impedance input stage ”” W.E. 29.351 (Dec. 1952) 313,

J13. Colls, J. A. ““ D.C. amplifiers with low-pass feedback >> W.E. 29.351 (Dec. 1952) 321,

J14. Miller, E. J. ““ A stable, high quality, power amplifier *’ Electronic Eng. 24.294 (Aug. 1952) 366.

J15. Garner, L. E. “ Improving amplifier response ”’ Elect. 25.9 (Sept. 1952) 213. Letter H: L. Arm-
strong 25.11 (Nov. 1952) 432.

Jie. (Wilso)n, J. “ Design of the complete amplifier system ** Audio Engineering Society Lecture No. 4

1952).

J17. Crowhurst, N. H. ““ Audio Handbook No. 2—Feedback >’ Norman Price (Publishers) I.td.,
England, 1952,

J18. Hekimian, N. C. *‘ Chart speeds design of feedback amplifiers”’ Elect. 25.9 (Sept. 1052) 153.

J19. Anspacher, W. B. ¢ Miniaturizing pentode amplificrs by positive feedback ** Proc. National Elec-
tronics Conference 6 (1950) 103.

J20. Kean, A. W. * Anode-follower derivatives > W.E. 30.1 (Jan. 1953) 5.

J21, Dunn, S. C. “ RC cathode follower feedback circuits ** W.E. 30.1 (Jan. 1953) 10.

J22. Reeves, R. J. D. ** Feedback amplifier design >’ Monograph No. 51, published Proc. I.E.E. Part
IV (Dec. 1952).

123, Cgowhurst, N. H. ““ A new approach to negative feedback design > Audio Eng. 37.5 (May 1953)
2

J24. Ayres, W. R. * Stability testing of feedback amplifiers ” Audio Eng. 37.9 (Sept. 1953) 14,

J25. Sokal, N, O. ““ Cathode-follower design charts ** Elect. 26.9 (Sept. 1953) 192, Charts show output
impedance vs. input voltage for nine tube types, and give required resistor value.

J26. Crowhurst, N. H. ‘* Why feed back so far 7 Radio Electronics 24.9 (Sept. 1953) 36.

J27. Diamond, J. M. “ Muliiple-feedback audio amplifier ”” Elect. 26.11 (Nov. 1953) 148. (Note by
editor : This uses feedback from plates of output stage to plates of preceding RC stage, and this
is regarded as undesirable owing to additional distortion produced in preceding stage). See
also Ref, J40. Letter by W. B. Bernard, Elect. 27.1 (Jan. 1954) 401,

J28. Ayres, W. R. ““ Feedback from output transformer secondary ”* Audio Eng. 37.7 (July 1953) 34.

J29. Kuehn, R. L. “ Feedback—degenerative and regenerative >’ Audio Eng. 37.4 (April 1953) 23,
Gives condition for oscillation.

J30. Miller, J. M. ““ Amplifier with positive and negative feedback ” 1.S. Patent, 2,652,458 (Bendix).
Reviewed by R. H. Dorf, Audio Eng. 37.12 (Dec. 1953) 2. Network in positive feedback circuit
to ensure reversal of phase to improve stability.

J31. Stockman, H. Inherent feedback in triodes ” W.E. 30.4 (April 1953) 94. Treats a triode as
a_pentode with negative voltage feedback. This transformation makes it possible to obtain prac-
tical triode circujt formula from conventional feedback theory.
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J]32. Rowlands, R. O. ‘ Harmonic distortion and negative feedback > W.E. 30.6 (June 1953) 133.
More rigorous method than usually employed. The value of A in the expression giving reduction
in distortion is the slope of the output vs. input curve in the vicinity of the distortion. See also
correspondence, W.E, 30.9 (Sept. 1953) 232-233 ; 30.10 (Oct. 1953) 262 ; 30.11 (Nov. 1953) 291,
See also Refs. J35, J38.

J33. Il\ggs;;ni 154.4]. “ Feedback theory—some properties of signal flow graphs *’ Proc. I.R.E. 41.9 (Sept.

J34. Ayres, W. R. ¢ Feedback from output transformer tertiary ”’ Audio Eng. 38.1 (Jan. 1954) 10.

J35. Roddam, T. ¢ Distortion in negative feedback amplifiers—points at which simple theory breaks
down ** W.W. 60.4 (April 1954) 169, This is an cxtension of Ref. J32. See also Ref. J38.

J36. West, J. C., and J. Potts *° A simple connection between closed-loop transient response and open-
loop frequency response > Proc. LLE.E. 100 Part IL. 75 (June 1953) 13. Digest, 100 Part II1. 66
(July 1953) 250. Application primarily to servo-mechanisms.

J37. Onder, K. “ A tone burst generator’” J. Acous. Soc. Am. 25.6 (Nov. 1953) 1154. Frequency
12 kc/s, used to test feedback amplifiers. Correction 26.3 (May 1954) 453,

J38. Zepler, E. E. “ Harmonic distortion and negative feedback >> W.E. 31.5 (May 1954) 118. An
expansion of the treatment in Ref. J32.

J39. l?fai\dy, J. W. ““ Cathode-coupled valves—graphical methods of design’’ W.E. 31.5 (May 1954)

J40. Knapp, J. Z. *“ The linear Standard Amplifier »” Radio and TV News 51.5 (May 1954) 43. See
also Ref. J27 for same amplifier. Also compares transient and square-wave response with William-

son.

J41. Hekimian, N. C. ‘ Feedback amplifiers with stabilized output impedances >’ Tele-Tech 12.6
(June 1053) 103. This 1s the same as Bridge Feedback, R.D.H. Pages 313-314.

J42. Whittle, R. L. ““ Design of cathode followers’ Tele-Tech 12.7 (July 1953) 52.

J43. Favors, H. A. *“ Designing cathode followers for pulse type circuit ”’ Tele-Tech 12.8 (Aug. 1953)
80. . Note that the blocks of Figs. 3 and 6 have been interchanged.

CHAPTER 9
TUNED CIRCUITS

ADDITIONAL REFERENCES

(B) Theory of R-F single-tuned circuits
B28. Morris, D. ““ Q as a mathematical parameter’ Electronic Eng. 26.317 (July 1954) 306. Suggested
definition of Q for use in circuits with Q less than unity.

(C) Theory of tuned coupled circuits .

C48. Polishuk, H. D. “ High-Q coupled tuned circuits > W.E. 31.3 (March 1954) 428. Impedance
characteristics, resonant frequencies, rate of frequency deviation, input conductance, stored energy,
and power dissipation ratios,

CHAPTER 10
CALCULATION OF INDUCTANCE

ADDITIONAL REFERENCES
Approximate formulae for self and mutual inductance

25¢. Lofgren, E. *“ Formulés approchés pour I calcul de Pinductance des bobines circulaires ”’ Revue
Géndrale de L’Electricit¢ (Aug. 1949) 305. X .

25d. Lofgren, E. ‘“ Niirmeformler fur induktansen hos runda spolar’” Teknisk Tidskrift (Oct. 8,
1949) 711.

25¢. Cosens, C. R. “ Tapped inductances—calculation of tapping points”’ W.E, 31.3 (March 1954)
74, Formulae for circular coils of square cross-section with inner diameter twice side of square,

CHAPTER 11

DESIGN OF RADIO FREQUENCY INDUCTORS
ADDITIONAL REFERENCES

(A) References to iron cores

A31l. Tucker, J. P. “ Powder metal IF cores” TV Eng. 2.10 (Oct. 1951) 22.

A32. “ Ferroxcube ”’ Philips Tec. Com. 4 (1952) 3. o .

A33. Latimer, K. E., and H. B. MacDonald ‘* A survey of the possible applications of ferrites > Com-
munication News (Philips Telecommunication Industries, Hilversum, Holland) 11.3 (Sept. 1950)
76 ; reprinted in Philips Tec. Com. 4 (1952) 13,

A34. Wessels, P. S. * Design of slug-tuned superheterodyne receivers *’ Elect. 25,11 (Nov. 1952) 176,

A35. Champion, D. F. W., and E. G. Wilkins ‘* Magnetic powder cores—manufacturing techniques
and applications in radio and telephony ”” W.W. 59.2 (Feb. 1953) 83,

A36. Polyderoff, W. J. ““ Powdered magnetic cores” Tele-Tech 12.2 (Feb. 1953) 69.

A37. Owens, C. D. ‘““Analysis of measurements on magnetic ferrites >> Proc. I.R.E, 41.3 (March 1953)
359. Gives useful bibliography. i .

A38. Hoh, S. R. “ Evaluation of high-performance magnetic core materials ** Tele-Tech 12.10 (Oct.
1953) ; 12,11 (Nov. 1953) 92. Curves showing core loss, a.c. chara}:terisﬂcs and apparent
permeability of laminated, powdered and ferrite materials at low flux densities.

A39. Salpeter, J. L. < Developments in sintered magnetic materials ”” Proc. LR.E. Aust, 14.5 (May
1953) 105. Reprinted in J. Brit. LR.E. 13.10 (Oct. 1953) 499 ; Proc. L.R.E. 42.3 (March 1954)
514.

A40. Went, J. J. and E. W. Gorter “ The magnetic and electrical properties of Ferroxcube materials ™
Philips Tec. Rev. 13.7 (Jan. 1952) 181. Abstract Philips Tec. Com. 4 (1953) 18.
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A41. Went, J. J., G. W. Rathenau, E." W. Gorter and G. W. van Oosterhaut, ** Ferroxdure, a class of
new permanent magnetic materials >’ Philips Tec., Rev. 13.7 (Jan. 1952) 194. Abstract Philips
Tec. Com. 4 (1953) 18.

A42. Six, W, ‘“ Some applications of Ferroxcube’ Philips Tec. Rev. 13.11 (May 1952) 301.

Ad43. ¢ Applications and properties of Ferroxcube’ Philips Tec. Com. 6 (1953) 11; 1 (1954) 20.
Reprinted from Electronic Application Bulletin 13. 3/4 (March/April 1952).

Ad44. Richards, C. E., and A, C. Lynch (book) * Soft Magnetic Materials for Telecommunications >
Interscience Publishers, New York, 1953. Review Tele-Tech 13.3 (March 1954) 52.

A45, Thomas, L. A. * Modern trends in communication materials >> Jour. Brit. LR.E. 13.7 (July 1953)
356.

A46. Rohan, P. “ Notes on permeability tuning for short waves ™ Proc. LR.E. Australia 15.5 (May
1954) 111. Discussion and formulae for calculation of components of the resonant circuits for
band-changing and band-spreading are derived.

Harvey, R, L. ¢ Ferrites and their properties at radio frequencics > Proc. Nat. Electronics Conf.
9 (1953) 287.

A48. Harvey, R. L. “‘ Ferrite characteristics at radio frequencies > Tele-Tech 13.6 (June 1954) 110.

A47.

(B) References to inductance calculation o
For curves assisting design of inductors for loudspeaker divider networks see Chapter 21 Refs. 26, 27.

CHAPTER 12
AUDIO FREQUENCY VOLTAGE AMPLIFIERS

ADDITIONAL REFERENCES

(A) Resistance-capacitance-coupled triodes )

Al7. Ayres, W, R. “ Power and voltage amplifiers >> Audio Engineering Society Lecture (17 Jan. 1952).

A18. Kruse, O. ¢ Circle diagrams for resistance-capacitance coupled amplifiers”” Audio Eng. 37.2
(Feb. 1953) 22. Caorrection 37.3 (March 1953) 55.

A19. Ayres, W. R. ““ R-C coupled amplifier charts >’ Audio Eng. 37.10 (Oct. 1953) 12. Comments on
published charts (R.C.A.) and operating conditions of R.C. amplifiers.

A20. Stockman, H. (letter) *“ Degenerative pentode equivalent circuit’’ Proc. LR.E. 41.6 (June 1953)
801. Derives useful formulae.

A21. Goodfriend, L. S. See Ref. Bl4.

A22. 'Pul\e)n, K. A. “ Conductance curves speed triode r-c amplifier design” Tele-Tech 12.5 (May
1953) 80.

(B) Resistance-capacitance-coupled pentodes

B13. Haycock, J. G. ¢ Penrode gain stabilizing circuit ** Elect. 26.11 (Nov. 1953) 200. Stabilizes gain
by using voltage-sensitive resistor in low potential section of screen voltage divider of r.c. pentode.

Bl4. Goodfriend, L. S. “ Bypass and decoupling circuits in audio design ** Jour. A.E.S. 1.1 (Jan. 1953)
111. Mathematical treatment of partially bypassed cathode and screen resistors, giving gain
and phase angle. . Also triodes with decoupling network.

B15. Pullen, K. A. “ Conductance curves speed r-c amplifier design ”’ Tele-Tech 12.7 (July 1953) 44.

{C) Phase inverters

C28. Bourget, L. R. * Phase splitter > U.S. Patent No. 2,618,711. Described by R. H, Dorf ““ Audio
Patents ’ Audio Eng. 37.3 (March 1953) 4. Claims perfect balance 20 to 150,000 cs.

C29. Wen Yuan Pan, ““ Phase inverter with reduced hum > U.S. Patent No. 2,626,321 (R.C.A.). De-
scribed by R. H. Dorf, Audio Eng. 37.6 (June 1953) 4, with circuit diagram. Uses no additional
components.

C30, Varkonyi, G. “ Cross-coupled inverter >’ Audio 38.5 (May 1954) 8. Comparison between cross-
coupled and split-load—former is deficient at high frequencies and when directly coupled to driver
tubes and negative feedback is used, serious trouble is experienced with biazing of drivers, also
dynamic balance upset.  Split-load type is excellent at high frequencies but gives less low frequency
stability. See also letter J. Marshall Audioc 38.6 (June 1954) 14.

C31. Boegli, C. P. ““ Simplified cross-coupled amplifier”” Radio and TV News 51.5 (May 1954) 62.
Eliminates input tubes of original circuit with some increase in distortion.

(D) Direct-coupled amplifiers
D42. McDonald, D. *‘ Constant current d-c amplifier *> Elect. 25.7 (July 1952) 130.

(F) Pulse amplifiers and transients .

F2. Boegli, C. P. “ Transient and frequency response in audio equipment”’ Audio Eng. 38.1 (Feb.
1954) 19. Mathematical analysis of the uptake characteristic when unit step input signal is applied
to amplifier or pickup.

(H) General
H1. Sodaro, J. F. “ The pass band -of a transformer-coupled amplifier > Audio Eng. 37.6 (June 1953)

24, Also_gives abac for 1 and 3 db attenuation frequencies of a transformer.

Villchur, E. M. ““ Handbook of sound reproduction—Chapter 13, Voltage amplifiers and phase
splitters >’ Audio Eng. 37.10 (Oct. 1953) 42.

H3. Crowhurst, N. H. (booklet) ‘° Amplifiers” (Norman Price, London, 1951).

H2.

CHAPTER 13
AUDIO FREQUENCY POWER AMPLIFIERS

ADDITIONAL REFERENCES

HI1. Peterson, A. P. G. ““ A new push-pull amplifier circuit ” G.R. Exp. 26.5 (Oct. 1951) 1. See also
Refs, E32, H2; H29, H15. e )
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H2. ‘P‘iigngle-ended push-pull amplifier ” W.W. 58.5 (May 1952) 203. See also Refs. E32, H1, H29,

H3. Brociner, V., and G. Shirley * The OTL (output-transformer-less) amplifier Audio*Eng. 36.6
(June 1952) 21. Correspondence W. H. and J. R. Coulter ; L. Bourget, 36.9 (Sept. 1952) 10, 14.
See also Refs. H36, H43, H45.

H4. Moir, J. “ Review of British amplifiers >’ FM-TV 11.10 (Oct. 1951) 30.

H5. Hafler, D., and H. I. Keroes ‘‘ Ultra-linear operation of the Williamson amplifier >* Audio Eng.
36,6 (Junc 1952) 26, Sec also Refs. H6, HI1.

H6. Williamson, D. T. N, and P. J. Walker *“ Amplifiers and superlatives—an examination of Ameri-
can claims for improving linearity and efficiency > W, W, 58,9 (Sept. 1952) 357, See also Ref. H5.

H7. Sarser, D., and M. C. Sprinkle ** Musician’s amplifier >’ Audio Eng. 33.11 (Nov. 1949) 11,

HB8. Sarser, D., and M. C. Sprinkle “ Musician’s amplifier senior > Audio Eng. 35.1 (Jan. 1951) 13.

H9. Sarser, D., and M. C. Sprinkle “ The Maestro—a POWER amplifier > Audic Eng. 36.11 (Nov.
1952) 19.  Gives output 80 watts at 2%, intermodulation.

HI10. Beaumont, J. H. * Williamson type amplifier using 6A5’ ”’ Audio Eng. 34.10 (Oct. 1950) 24.

H11. Hafler, D., and H. I. Keroes “An ultra-linear amplifier > Audio Eng. 35.11 (Nov. 1951) 15.
See also Ref. H5.

H12. {(gxseg)erlt,sM. V. “ The Williamson fype amplifier brought up to date >’ Audio Eng. 36.8 (Aug.

H13. Miller, E. J. ““ A stable, high quality, power amplifier ’ Electronic Eng. 24.294 (Aug. 1952) 366.

Hl14. Werner, C. L., and H. Berlin ** New medium-cost amplifier of unusual performance *’ Audio Eng.
36.11 (Nov. 1952) 30.

H15. Williamson, D. T. N. “ High quality amplifier modifications” W.W, 58,5 (May 1952) 173.

H16. ‘ Leak Point One Amplifiers > booklet by H. J. Leak and Co. Ltd., Brunel Road, Westway
Factory Estate, London, W.3.

H17. Pullen, K. A. ““ Using conductance curves in electronic circuit design >* Proc. National Electronics
Conference Vol. 6 (1950) 112. See also Chapter 2 Refs. B14, B22, B32.

H18. Good, E. F, “ RC or direct-coupled power stage * W.E. 30.3 (March 1953) 54. Gives conditions
for maximum efficiency for ideal triode with parallel feedback.

H19. Bender, W. G. “ A power tube figure of merit >’ Audio Eng. 37.3 (March 1953) 21. Letters
A.J. L. Prasil 37.5 (May 1953) 10, G. B. Houck and W. G. Bender 37.6 (June 1953) 10.

H20. Postal, J. ‘ Simplified push-pull theory—a graphical, non-mathematical explanation,” Audio
Eng. (1) 37.5 (May 1953) 19 ; (2) 37.6 (June 1953),

H21. Bogen, L. H., and A. M. Zuckerman ** Loudness contour selector in new amplifier >’ Audio Eng.
37.5 (May 1953) 31. David Bogen DB20 amplifier, distortion 0.39%, total harmonic at 20 watts,
0.25% at 15 watts, 0.2% at 10 watts 1000 c/s. Combined plate and cathode loading. Loudness
contour-selection 5 positions. See also Ref. H25.

H22. Werner, C. L., and H. Berlin “ Everyman’s amplifier—new low cost ten watt unit described as
the Forfd of the Hi-Fi industry ” Audio Eng. 37.10 (Oct. 1953) 40. Distortion 0.25% up to 9
watts output, 1% at 10 watts.

H23. White, S. ¢ The/White Powtron Amplifier ** Audio Eng, 37.11 (Nov. 1953) 32. Uses ultra-lincar
amplifiers, with/ 2 channels, 20 watts main amplifier, 10 watts treble amplifier, with frequency
dividing network prior to both amplifiers. No distortion figures quoted. hmploys mainly
negative voltage feedback, but also small degree of negative current feedback ; this is claimed to
eliminate ‘‘ power distortion”’ caused by variation in loudspeaker i mpedance. See comment
Chapeer 12 Ref. C30. .

H24. Langford-Smith, F. ‘‘ Limiting Class A operation—a useful device for good quality push-pull
power amplifiers ’’ Radiotronics 18.10 (Oct. 1953) 177.

H?25. Frieborn, J. K. “ High quality circuits > Radio Electronics 24.9 (Sept. 1953) 33. Includes
Brociner UL-1 (ultra-linear), Bell 2200 (combined plate and cathode loaded), Bogen DB 20
(combined plate and cathode loaded—see also Ref. H21—with distortion curves) and Stromberg-
Carlson AR-425 (pentodes with overall feedback—with distortion curves).

H26. Hust, L. B. “ Extended Class A amplifier ”” Radio and TV News 50.3 (Sept. 1953) 40. Two
gi%des and two pentodes in push-pull parallel, output 50W. See R.D.H. p. 587 and Refs. E31,

13.

H27. Marshall, J. * Junior Golden-Ear amplifier >’ Radio Electronics 24.11 (Nov. 1953) 55, Modified
ultra-linear with push-pull 6V6. See also Ref. H33,

H28. Crowhurst, N. H. (booklet) * Amplifiers > (Norman Price, London, 1951).

H29. Yeh, Chai “ Analysis of a single-ended push-pull audio amplifier >’ Trans. L.R.E.—PGA. AU-12.
(March-April 1953) 9. Theoretical analysis and experimental results. See also Refs. E32,

s .

H30. Onder, K. “ A new transformerless amplifier circuit ** Jour. A.E.S. 1.4 (Oct. 1953) 282.

H31. Corderman, S. A,, and F. H. McIntosh * A new 30-watt power amplifier ’ Jour. A.E.S. 1.4
(Oct. 1953) 292. A Class AB1 McIntosh amplifier, See also Ref. E28.

H32. Pomper, V. H., “ The Scott 99A Amplifier ”’ Radio and TV News 51.2 (Feb. 1954) 66. 10 watts
%utfput, distortion 0.8%, hum 80 db below full output, pre-amplifier on same chassis. See also

ef. H38. N i

H33, Marshall, J. ““ The new Golden-Ear amplifier  Audio Eng. 38.1 (Jan, 1954) 17 ; pre-amplifier
and tone control 38.2 (Feb. 1954) 22. Power output 20 watts ; distortion not stated. See also
Ref. H27. See-comment Chap. 12 Ref. C30, - .

H34. Macpherson, C. H. ‘“ A medium-power tetrode amplifier with stabilized screen supply ”’ Audio
Eng. 38.2 (Feb. 1954) 30. Complete with pre-amplifier and tone control on single chassis. Out-
put stage 6V6-GT. Intermodulation distortion less than 0.5% up to 8§ watts, 1.2% at 10 watts.

H35. Sterling, H. T., and A. Sobel “ Constant current operation of power amplifiers ** Jour. A.E.S.
1.1 (Jan. 1953) 16. Also Elect. 26.3 (March 1953) 122. Uses push-pull parallel 5881’s in *‘ ultra-
linear ** Class A2 with high load resistance (12,000 ohms P-P) to give an approach towards constant
current operation. Each cathode with its own resistor and bypass ; matching of valves and sub-
sequent adjustments not required. Driver stage P-P 12B4’s as triode cathode followers, directy
coupled.

H36. Onder, K. ‘“ Audio amplifier matches voice-coil impedance >’ Elect. 27.2 (Feb. 1954) 176. Bal-
anced transformerless amplifiers ; outputs 8 and 18 watts. See also Ref. H3.

H37. Roddam, T. ‘ Grounded-grid A.F. amplifier > W.W. 60.5 (May 1954) 214. Increased power
output, using positive feedback and negative overall feedback.. .

H38. *“ Tested in the Home : Scott 99-A Amplifier ”” High Fidelity 4 : 2 (April 1954) 81. Outpur

tubes balanced automatically. See also Ref. H32.
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»

H39. Langford-Smith, F, “ Triodes versus pentodes in high-fidelity output stages’> Radiotronics
19.7 (July 1954) 73.

H40. “ Equipment report—QUAD II” Audio 38.5 (May 1954) 28.

H41. Bereskin, A. B. “ A high efficiency-high quality audio frequency power amplifier ”’ Trans. LR.E.
PGA. AU-2.2 (March/April 1954) 49. Push-pull 807’s in Class Bl with 24 db feedback from
tertiary, output 50W for 0.7%, distortion at 400 c/s. Direct coupling to output stage. Does not
require matched valves. Permits different plate and screen voltages. Uses special bi-filar output
transformers.

H42. Hafler, D. ““ Ultra-linear operation of 6V6 tubes ”’ Radio and TV News 51.6 (June 1954) 43.

H43. Gilbert, F. H. ¢ The Stephens OTL amplifiers ”’ Radio and TV News 49.3 (March 1953) 45.
No output transformer, triode output, distortion 0.1%, at 18 watts. See also Ref, H3. .

H44. Marshall, J. “The importance of balance in push-pull amplifiers” Radio Electronics 24.7
(July 1953) 28. . .

H45, Dickie, D. P., and A. Macovski ““ A transformer-less 25-watt amplifier for conventional loud-
speakers * Audio 38.6 (June 1954) 22, Output 20 W into 16 ohms with 0.4% harmonic dis-
tortion. Three type 6080 valves with 6 triode units in parallel. See also Refs. H1, H3.

CHAPTER 14
FIDELITY AND DISTORTION
ADDITIONAL REFERENCES

(A) Distortion and fidelity—general

A56. Schijelderup, J. R. ““ A proposed solution to the loudness control problem > Audic Eng. 36.9
(Sept. 1952) 34.

A57. Robbins, J. G. * The acoustic significance of the amplitude and phase of harmonics present in
a source of sound in a room * J. Acous. Soc. Am. 24.4 (July 1952) 380.

A58, DeLange, O. E. ‘ Distortion measurement > U.S. Patent No. 2,618,686 (see R, H. Dorf, Audio
Patents, Audio Eng. 37.3 (March 1953) 2. Visual method employing outphasing principle.

A59. Lampard, D. G. ‘““Harmonic and intermodulation distortion in ° power law® devices > Proc.
LE.E. 100.5 Part IV (Oct. 1953) 3.. The calculation of the amplitudes of harmonic and inter-
modulation components produced when two sinusoidal voltages are applied to a device whose
transfer characteristic is a simple power law—e.g. in variable density sound-on-film and use of
diodes in a.g.c. circuits.

A60. Aerovox, ‘ Phase shift distortion test’ reprinted Radio and Hobbies, Australia, 15.11 (Feb.
1954) 37. Combines output with input, phase reversed 180 degrees, to show distortion on CRO.

A61. Tyler, V, J. “ Simple distortion meter>> W.W. 59.9 (Sept. 1953) 431, Uses filter-amplifier to
remove fundamental frequency (letter) G. H. Askew and R. Malchell, W.W. 59.12 (Dec. 1953)
582.

A62. Wigan, E. R. “‘ Diagnosis of distortion—The Difference Diagram and its interpretation ”” W.W.
59.6 (June 1953) 261.

A63, Peterson, A. G, ““ The measurement of non-linear distortion’” Presented at the I.R.E. Convention,
March 1949. Technical Publication B-3, General Radio Company, Cambridge, Mass. Com-
pares various methods of measurement.,

AB4. Pressey, D. C. “ Measuring non-linearity ™~ W.W.. 60.2 (Feb. 1954) 60. The fundamental is
subtracted by frequency-insensitive element, using adding amplifier with one valve, and test signals
need not be pure sine wave. Corrections 60.3 (Mar. 1954) 128.

A65. ( High ﬁd;ligy—what is it ? Some suggestions for a high-fidelity yardstick ** Jour. A.E.S. 2.1
Jan. 1954) 56.

A66. Bloch, A. ©“ Measurement of non-linear distortion *’ Jour. A.E.S. 1.1 (Jan. 1953) 62. The har-
monic, heterodyne (CCIF) and intermodulation methods of measurement are examined from a
mathematical standpoint.

A67. Maxwell, D. E.  Comparative study of methods for measuring non-linear distortion in broad-
casting audio facilities ”” Jour. A.E.S. 1.1 (Jan. 1953) 68. Compares harmonic, I.M. and C.C.L.F.
methods for essentially pure quadratic and cubic distortion, with frequency response uniform H
limited to 8,000 c/s ; and increasing at low and high frequencies.

i A68. Lampard, D, G. *“ Harmonic and intermodulation distortion in ‘ Power law’ devices *’. I.E.E.
Monograph, Dec. 1952. Digest Proc. I.LE.E. 100. Part III 64 (March 1953) 111. Mathematical
treatment deriving both intermodulation and harmonic distortion in terms of the index. .

A69. I.R.E. Standards on Circuits : Definitions of Terms in the field of Linear Varying Parameter and
Non-Linear Circuits 1953. Proc. IL.R.E. 42.3 (March 1954) 554

A70. Dadson, R. 8. ““ The normal threshold of hearing and other aspects of standardisation in audio-
metry >’ Acustica 4.1 (1954) 151. NPL determination of normal threshold of hearing. Results
differ significantly from those of Sivian and White and given by Fletcher (Ref. A3).

A71. Jones, E. M. “ How much distortion can you hear ? >* Trans. L.LR.E. PGA. AU-2.2 (March/April
1954) 42, 359, detected an increase of distortion from 0.3% to 0.9% at 1000 ¢/s and an increase
from 0.8% t0.1.7% at 100 ¢/s ; 289% detected an increase in I.M. distortion from 1.59%-t0 3.7%
on tape ; 219% detected 1.3% I.M. distortion on 2 live performance.

(B) Intermodulation distortion

B23. Berth-Jones, E. W. * Intermodulation distortion—its significance and measurement >’ Jour. Brit.
L.R.E. 13.1 (Jan. 1953) 57,

B24. Scott, H. H. ““ Intermodulation measurements >’ Jour. A.E.S. 1.1 (Jan. 1953) 56. Describes thé
two main types of intermodulation measurements—modulation meters and beat tone measure-
ments, with comments. Good bibliography.

(D) Limited range, speech and noise

D20. Conference on speech analysis, Acoustical Society of America, J. Acous. Soc. Am. 24.6 (Nov.
1952) 581-642 (10 papers).

D21. Hirsh, L. 1., and W. D. Bowman ‘ Masking of spezch by bands of noise J. Acous. Soc. Am. 25.6
(Nov. 1953) 1175.
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CHAPTER 15
TONE COMPENSATION AND TONE CONTROL

Additional Tone Control Circuit
(see page 669)

TO PLATE OF 68K

PREVIOUS VALVE i c

(ADEQUATELY SMOOTHED)
+ 250V

- e Lo}
< 25uF
L€y 100ppF W \ — Z T » OuTPUT
LIFT cur +ev 9
- P % SOuF

FIG, 15,57 C P
TREBLE 2.5MA TOTAL —HT

Fig. 15.57C. Tone control circuit. Tolerances Ry, Ry, C1y Cyy Ry, C3 + 5%. P,

and P, are linear potentiometers, P, having a fixed tapping at 50% rotation. The

source impedance should not be more than 10,000 ohms. C, should normally be 0.05uF

if following stage has 0.25 MQ grid leak (Ref. 91). Type 6AU6 could be used as sub-

stitute for the rype shown, with suitable values of cathode and screen resistors, to give
an output of about 2 V r.um.s.

I
20 1 j Ky
* T o/ |
_- ——3Mn 2
z N Gt
I TG A
g o Ly, \“7\\5‘,/ QQ’;,‘:"/ ;\/
8 ™~ &3 ' -
& ] ~ E2 NEYY I
W g o] r NN"~\ \t; /__,/:,/ |4 :rr o]
z |
= |11 . !
5 — M ] 1 ol P%\ 4:1%_
I Ul < 1 YN N K
L4+ I 7'/9€ \i(""~—
—_ Q.
© A 93" RSN
- et C"}\\ %
> ; d: T
e 8
-29 = 1 | [
10 100 1,000 10,000

FREQUENCY (C/s) FIG.15.570

Fig. 1557D. Maeasured frequency response curves of circuit of Fig. 15.57C. Labels

on curves are resistance values between potentiometer slider amd centre of element.  Dotted

curves are with P, centre-tap disconnected from earth and with one 0.33 MQ resistor
connected from each end of P, to earth (Ref. 91).

ADDITIONAL REFERENCES

91. Baxandall, P. J. * Negative feedback tone control—independent variation of bass and treble
without switches > W.W. 58,10 (Oct. 1952) 402. Correction 58.11 (Nov. 1952) 444.

92. Douglas, G. A. “ Simplified equalizer design—charts and tables to reduce complication and con-
struction hints to ease building > Audio Eng. 36.12 (Dec. 1952) 18.

93. ““ The * Vari-Slope > Pre-amplifier ”” H. J. Leak and Co. Ltd., Brunel Road, Westway Factory Estate,
Acton, London, W.3, Uses modified twin-T resistor-capacitor networks in negative feedback
loops to give continuously-variable slope of attenuation characteristic (from 5 db to 50 db over the
octave itl_'nrr'sediately following the cut-off frequency), and choice of two cut-off frequencies. See
also Ref. 99.

94. Villard, O. G., and D. K, Weaver “ The Selectoject” Q.S.T. (Nov. 1949) 11 ; A. Q. Morton
¢ Qscillator/filter unit” W.W. 59.3 (March 1953) 129.

95, Villchur E. M.  The selection of tone control parameters ’ Audio Eng. 37.3 (March 1953) 22
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96. Mountjoy, G., and C. R. Shafer “ Tone control circuits >’ U.S. Patent 2,626,991 (Stromberg-
Carlson) described by R. H. Dorf, Audio Patents, Audio Eng. 37.6 (June 1953) 4. Two circuits
shown, with curves, each providing bass boosting, one with potentiometer control.

97. Barber, B. T. ‘° Flexible tone control” Audio Eng. 37.9 (Sept. 1953) 29. Americanized form of
Baxandall circuit, Ref. 91.

98. Vilichur, E. M. *“ Handbook of sound reproduction—Chapter 14. Tone control and equalization ”’
Audio Eng. 37.11 (Nov. 1953) 25.

99. Crowhurst, N. H. *“ British audio circuits > Radio Electronics 24.11 (Nov. 1953) 74, Telrad,
Leak * Vari-slope ’> and QUAD tone control circuits.

100. Dundovic, J. F. “ A three-channel tone-control amplifier > Audio Eng. 37.4 (April 1953) 28.
Provides bass and treble boosting of varying slope and fixed hinge-point. Correction (new dia~
gram) 37.12 (Dec. 1953) 20.

101. Sissom, E. D. ¢ Resistance-capacitance networks in amplifier design >’ Jour. A.E.S. 1.1 (Jan. 1953)
116. RC networks reduced to 2 basic types, and attenuation and phase angle characteristics given.

102. Blies, F. R. * Attentuation equalizers >’ Jour. A.E.S. 1.1 (Jan. 1953) 125. Comprehensive treat-
ment of equalizers to correct overall gain-frequency characteristic with 11 charts.

103. John, R. S. “ Dynamic loudness control”” Radio and TV News, R.E.E. Supplement 49.5 (May
1053) 10. General'principles and circuit giving frequency compensation varying with instantancous
level.

104, O’Leary, M. G. ““ Loudneéss control : the good and bad features of some popular types >> Radio
Electronics 24.8 (Aug: 1953) 48.

CHAPTER 16
VOLUME EXPANSION, COMPRESSION AND LIMITING

ADDITIONAL REFERENCES

88, Pope, G. J. ““ Design for a constant volume amplifier > Electronic Eng. 24.296 (Oct. 1952) 464.
Letters B. D. Corbett and G. J. Pope, 24.298 (Dec. 1952) 580.

89. Roberts, D. E. Volume compressor, U.S. Patent, 2,596,510. See R. H. Dorf ““ Audio patents”
Audio Eng. 36.12 (Dec. 1952) 2.

90. Scott, R. F. “Volume expanders and compressors ’ Radio Electronics 24.3 (March 1053) 41.

91. Culicetto, P, J. “ Volume expander and compressor’ U.S. Patent 2,615,999. Described by
R. Dorf Audio Eng. 35.5 (May 1953) 2. Second harmonic 0.35%,, third harmonic 0.15%
Yiélfsl 71dl6)§7épansion 5 oroutputlevel + 3 db for 22 db input level changes. Tubes 2 6 SNT-GT,

92. Schouten, G. H. “ A.G.C. by means of miniature NTC resistors with heating element >’ Philips
Tec. Com. 7 (1953) 9. Reprinted from Electronic Application Bulletin 12.2 (Feb. 1951) 33.
May be applied to public address a.v.c.

93. Roberts, F. W., and R. C. Curtis ““ Audio automatic volume control systems > Jour. A.E.S. 1.4
(Oct, 1953) 310. Useful summary of limiting, compression and public address a.v.c. devices.

94. Nigro, J., and J. B. Minter ‘ Concert-hall realism through the use of dynamic level control
Jour. AE.S. 1.1 (Jan. 1953) 160, Uses 6SK7 with cathode bias, screen varying from — 2 to +5
volts, and suppressor from 50 to 150 volts for dynamic control, and frequency response is a function
of the output level.

CHAPTER 17
REPRODUCTION FROM RECORDS
DISCS AND STYLI (Continued from page 709)
(D) R.C.A. 45 r.p.m. Extended Play (EP) records

These records have a maximum playing time of 7.9 minutes and the following
characteristics :

Grooves per inch, normal max. 300

Peak recording velocity 14 cm/sec.
Diameter innermost music groove 4} in. min.
Groove width 2.5 to 3.0 mils
Minimum permissible groove width 2.2 mils

The lead-out groove is reduced in length due to the smaller ending diameters.
All other factors (except intermodulation distortion and groove velocity) as shown
on pages 708 and 709. For shorter selections (3 to 4 minutes or so) the number of
grooves per inch is selected to bring the last music groove to 4.875 inches, and the
lead-out groove is as described on pages 708 and 709. For longer selections the
number of grooves per inch is gradually increased and minimum recording diameter
decreased simultaneously to the limiting values stated above.
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SECTION 5 (i) Standard Playback Curve
(Continued from pages 731-732)

The original AES Standard Playback Curve (Fig. 17.15A) has now been revised,
and the new curve (Fig. 17.15D Curve B) has been adopted by the RIAA, AES,
NARTB (transcriptions) and leading American phonograph manufacturers. The
original curve is also shown as Curve A in Fig. 17.15D to enable a direct comparison
to be made.

This curve may be duplicated on a flat amplifier by the RC network of Fig. 17.15E
following a triode, or that of Fig. 17.15F following a pentode.

The history and details of the new curve are given by Moyer (Ref. 346).
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Fig, 17.15D. (A4) Old AES Standard Playback Curve; (B) New RIAA—AES—
NARTB—RCA New Orthophonic Standard Playback Curve (RT14).
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Fig. 17.15B. Egqualizing circuit following a triode (RT15).
Fig. 17.15F. Equalizing circuit following a pentode (RT16).

ADDITIONAL STANDARD FREQUENCY TEST RECORDS
(Continued from pages 753-757)

LXT 2695 Decca Microgroove Frequency Test Record

This record has been cut at 33-1/3 r.p.m. with the groove width, at the top, of
0.0037 of an inch (0.95mm) with an included angle of 90° + or — 1° and a radius
at the bottom of the groove of less than 0.0003. The recording is from outside to
inside in bands of constant frequency and in the following order :—

R B+
L o4 470K
-01 100K

{—vwwv
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15 Kc/s (+ 12.5 db) ; 14 Ke/s (4 13.1 db); 13 Ke/s (+ 12.9 db) ; 12 Kc/s
(4 12.0db) ; 11 Ke/s (+ 11.5db) ; 10 Kc/s(+ 10.5db) ; 9 Kc/s (4 10.1db) ;
8 Kc/s (+ 9.2db); 7 Ke/s (+ 85db); 6 Ke/s (+ 7.3 db) ; 5 Kc/s (+ 5.9
db); 4 Kc/s (+ 4.6 db); 3 Kc/s (- 3.6 db); 2 Ke/s (+ 1.9 db); 1 Kc/s
(0 db); 500 c¢/s (— 2.3db); 250 c/s (— 6.6 db); 125 c/s (— 9.0 db); 60 c/s
(— 11.7 db); 40 c¢/s (— 13.9 db).
The recorded velocity at 1,000 cps is 1.2 cm per sec. r.m.s, These levels are
accurate to within -+ or — 0.5 db.
This record should be played witlt a pickup using a point radius of 0.001 of an
inch and with a vertical force of not greater than 10 grams.

ADDITIONAL REFERENCES : REPRODUCTION FROM RECORDS

318. Godfrey, J. W. and S. W. Amos (book) ¢ Sound Recording and Reproduction ”” (B.B.C:) Iliffe
and Sons Ltd., London, 1952,

319, Williamson, D. T. N. “ High quality amplifier modifications > W.W. 58.5 (May 1952) 173.

320. ** What is a recording characteristic > W.W, 58.5 (May 1952) 178.

321.  Kelly, S. ¢ Further notes on thorn needles ”” W.W. 58.6 (June 1952) 243,

322. Rabinow, J., and E. Codier ** Phonograph needle drag distortion ** J. Acous. Soc. Am. 24.2 (March
1952) 216.

323. New method of noise reduction which knows what noise is present—John M. Miller Jr. (assigned
to Bendix Aviation) U.S. Pat. 2,589,723, * See summary R. H. Dorf. * Audio Patents >’ Audio
Eng. 36.7 (July 1952) 2.

324. Bauer, B. B. “ The wear of phonograph needles > Trans. I.R.E. Porfessional Group Audio (Nov.
1951).

325. Reiskind, H. I. ¢ Design interrelations of records and reproducers >* Trans. I.R.E. Professional
Group Audio, PGA-5 (Feb. 1952) 1. )

326. Moir, J. “ Review of British amplifiers”” FM-TV 11.10 (Oct. 1951) 30. Gives circuits of
Acoustical pre-amplifier and QUAD main amplifier.

327, Beggs, G. E. ¢ Precision pre-amplifier 7’ Elect. 25.7 (July 1952) 121. .

328, Kiebert, M. V. * A pre-amplifier switching and equalizing unit for critical listening >* Audio Eng.
36.9 (Sept. 1952) 21. ) .

329. Voigt, P. G. A. H. “ Some pickup design considerations >’ Audio Eng. 36.10 (Oct. 1952) 64.

330. Shirley, G. “° Danger! worn needles ”’ High Fidelity 1 : 4 (Spring 1952) 28.

331,  Mclachlan, K.-R,, and R. Yorke * Objective testing of pickups and loudspeakers ** J. Brit. I.R.E.
12.9 (Sept. 1952) 485.

332. Bixler, O. C. *“ A commercial binaural recorder”” Jour. S M.P.T.E. 59.2 (Aug. 1952) 109.

333. Markow, E. W. ““ Record improvement with H-F cut-off filters >’ Audio Eng., 36.11 (Nov. 1952)
27.

334. Cook, E. ““ Recording binaural sound on discs > Tele-Tech 11.11 (Nov. 1952) 48.

335. Cook, E. ‘“ Binaural discs >’ High Fidelity 2.3 (Nov.-Dec. 1952) 33,

336. John, R. S. “ Constant amplitude pickup compensation”’ Radio Electronic Engineering (April
1951) 10A.

337. “ Elements and Practice of Sound Recording.”” Lectures presented by the New York Chapter

of the Audio Engineering Society (Nov. 10, 1949 to Feb. 23, 1950).

1. Psychoacoustical aspects of the recording problem, (A) H. F. Olson, (B) W. B. Snow.

2. The recording process—a survey, (A) C. J. Le Bel, (B) C. R. Sawyer.

3. Disc recording—lathes, recording heads, reproducers, (A) T. Lindberg, (B) N. C. Pickering.

4. Disc recording—characteristics, distortion, lacquers, styli, (A) H. E. Roys, (B) E. Cook.

5. Disc recording—test procedures and processing, (A) F. W. Roberts, (B) K. R. Smith.
and others on magnetic and film recording -etc.

338. Carlson, E. V. “* A ceramic vibration pickup > Trans. LR.E.—~PGA PGA-10 (Nov.-Dec. 1952) 2.

339. Pickering, N. ‘““ Effect of load impedance on magnetic pickup response” Audio Eng. 37.3
(March 1953) 19.

340. Goldmark, P. C. ° The Columbia ¢ 360 * »* Audio Eng. 37.3 (March 1953) 28. Also E. T. Canby
““ Record Revue ”> page 46. .

341. Woodward, J. G., and J. B. Halter ““ The measurement of the lateral mechanical impedance of
phonograph pickup °* J. Acous. Soc. Am. 25.2 (March 1953) 302. See also Ref. 342.

342.  Woodward, J. G., and J. B. Halter *“ The lateral mechanical impedance of phonograph pickups *’
Audio Eng. (1) 37.6 (June 1953) 19 ; (2) 37.7 (July 1953) 23. Measures complex mechanical
impedance 30-10,000 c¢/s, with equivalent mechanical system of crystal pickup. Curves of
mechanical impedance for various phonographs and pickups. See also Ref. 341.

343. Roys, H. E. “ Distortion in phonograph reproduction ’® Jour. A.E.S. 1 : 1 (Jan, 1953) 78. Re-
printed R.C.A. Rev. 14.3 (Sept. 1953) 397. See also Ref. 382.

344, Foster, E. F. ¢ Sharpening thorn needles—simple machine gives well-shaped and burnished
points 7’ W.W. 59.12 (Dec. 1953) 564.

345, ““ The Ferranti pickup’ High Fidelity 3.5 (Nov. 1953) 109.

346.  Moyer, R. C. “ Evolution of a recording curve > Audio Eng. 37.7 (July 1953) 19. Gives early
history and R.C.A. ¢ New Orthophonic > curve.

347. Wood, J. F. “ A new wide range phonograph cartridge” Audio Eng. 37.12 (Dec. 1953) 22.
Correction 38.2 (Feb. 1954) 60. Barium titanate cartridge, damped by silicone, 30-15,000 c/s

¢ 2.5 db on basis of New Orthophonic curve without equalization, lateral compliance 10 ¢
c¢m ‘dyne or higher, output 0.6 volt, intermodulation distortion well below 2% throughout entire
recsti}r)ded range. Electro-Voice Model 84. For comments see E. T. Canby, Audio 38.3 (March
19 42.

348.  Minter, J. B. and A. R. Miccioli ““ Effect of high-frequency pre-emphasis on groove shape »’
Jour. A.E.S. 1.4 (Oct. 1953) 321. Analysis of step function input with oscillograms of groove
shape, giving values of angle which maximum slope line makes with direction of record travel
for various values of pre-emphasis.

349.  Williamson, D. T. N. (notes from lecture) * Suppressing gramophone surface noise > W.W. 59,7
(July 1953) 298. Use of gate circuit to remove disturbance from dust particles and clicks.
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350,

351.
352.

353,
354.

355.

356.
357.
359,
360.
361.
362.

362A.
363.

364.
365.

366.
371.

379.
380.

381.

382,
383.
384.
385.
386.
387,

388.

389.
390.

392.

393.
394.
395.
396.

Russell, G. H, ‘“ Inexpensive pickups on long-playing records ’” W.W. 59.7 (July 1053) 209.
Simple resonant filter to eliminate peak.

Weil, M. “ Let’s talk about diamonds >’ High Fidelity 3.1 (March-April 1953) 38.

L.LR.E. Standard 53 I.R.E. 1951 “‘ Standards on sound recording and reproducing ; Methods
of measurement of noise ”> Proc. LR.E. 41.4 (April 1953) 508.

British Standard BS 1028 (1953) ¢ Lateral cut gramophone records and direct recording.”
McProud, G G. “Preamp with ‘ presence *”’ Audio Eng. 38.1 (Jan. 1954) 23. Optional 6 db
boost—centred on 2700 ¢/s for solo violin or singer.

Boegli, C. P. ““ Transient and frequency response in audio equipment >’ Audio Eng. 38.1 (Feb.
1954) 19. Mathematical analysis of the uptake characteristic when unit-step input signal is
applied to amplifier or pickup.

Marshall, J. “ The new Golden Ear amplifier >>—Part 2, pre-amplifier and tone control” Audio
Eng. 38.2 (Feb. 1954) 22. Uses IUS valves on rectified and smoothed a.c. in pre-amplifier.
Villchur, E. M. “ Pickup tracking error ”’ Audio Eng. 34.3 (March 1950) 17.

““ Piezotronic Technical Data >> Brush Electronics Co., Cleveland, 1953.

Villchur, E. M. “ Handbook of Sound Reproduction” Chapter 16, Pickups and tone arms,
Audio Eng. 382 (Feb. 1954) 33.

Carlson, E. V. “* A ceramic vibration pickup’’ Proc. National Electronics Conference 8 {Sept.
Oct. 1952) 94. Shure Bros. Calibration techniques.

Snyder, R. H. ““ History and development of stereophonic sound recording >’ Jour. A.E.S. 1.2
(April 1953) 176.

‘“ The proposed AES Disk Standard > Jour. AE.S. 2.1 (Jan. 1954) 3. Proposed standard AES
TS-1 (Dec. 1953) intended to supersede earlier AES ¢ Standard playback curve ”’ (1951 Ref. 307),
submitted for comments.

Scott, H. H. ¢ The philosophy of amplifier equalization >’ Jour. A.E.S. 2.1 (Jan. 1954) 45. Divides
equalizers into threé groups. Curves shown for all.

‘“ Measurement of frequency variation in sound recording and reproduction® British Standard
BS1988 : 1953. Abstract in W.W. 59.9 (Sept. 1953) 440.

Cook, E. ‘“ Binaural disc recording *” Jour. A.E.S. 1.1 (Jan. 1953) 1.

Lindenberg, T. ¢ Analyzing the long-playing pickup problem > Jour. A.E.S. 1.1 (Jan. 1953)
140. Designing pickup with low mass to bring resonance up to 15,000 ¢/s (Pickering).

Kelly, S. “ Piezo-electric crystal pick-ups’ Jour. Brit. LR.E. 13.3 (March 1953) 161.

Axon, P. E,, and W. K. E. Geddes * The calibration of’light-pattern measurements > Proc,
ILE.E. 100. Part III 66 (July 1953) 217. Analysis of light~pattern ; new apparatus for measure-
ments ; focal-plane measurements found more consistent than on disc surface ; new method
gives higher accuracy.

Henn-Collins, C. A. “ Power supply for multi-speed record -players’’ Electronic Eng, 25.302
(Apr. 1953) 166. Uses stabilized Wien bridge oscillator to excite push-pull amplifier.

“ Long-playing disc records compared with magnetic tape for sound reproduction in the home »’
Discussion. Proc. ILE.E. 101. Part III 70 (March 1954) 83.

Koren, H. W., H. A. Pearson, H. Klingener and R. W. Sabol ¢ Dual-stylus ceramic phonograph
pickup development ** Jour. Acous. Soc. Am. 26.1 (Jan. 1954) 15. A Sonotone development,
with two styli mounted back-to-back on the same stylus arm.

Gayford, M. L. *“ Distortion and gramophone reproduction—a review *’ Electronic Eng. 25.299

(Jan. 1953) 24. A useful summary of the various forms of distortion, with references. Letter

R. W. Bayliff and author’s reply 25,302 (April 1953) 172 oh effects of longitudinal tip movement.

Roys, H. E. “ Distortion in phonograph reproduction” J. Acous. Soc. Am. 25.6 (Nov. 1953)

1140. See also Ref. 343. .

lfg;cz't)lrgerllt, E. D. “ Microgroove recording and reproduction” Jour. Brit. LR.E. 12.5 (May
71.

IRE Standards on Sound Recording and reproducing : -Methods for determining flutter content,

1953, Proc. LR.E. (Mar. 1954) 537. R .

“ Mercury disc-charger * High Fidelity 4.2 (April 1954) 83, A small piece of radium-base

material is mounted close to the record and discharges static electricity.

‘“Report on the HGP-40 pickup *’ Radio and Hobbies 16.4 (July 1954) 84. Output curves of

Acos pickup with and without equalization, X o

Bachman, W. S. (letter) * Columbija LP and RIAA recording curves >> High Fidelity 4.4 (June

1954) 102 (with figure showing curves).

“ New standard record curve—phonograph record manufacturers agree on standard recording
and playback curve ** Radio Electronics 25.5 (May 1954) 63. New RIAA, AES, NARTB,"RCA,
New Orthophenic. . .

Korte, J. W. “R-J type 12 inch speaker enclosure ”’ Radio Electronics 25.5 (May 1954) 68.
Gives dimensions, and acoustical damping in box. . . .

Kelly, S. ““ Piezo crystals—survey of physical properties and their practical exploitation > W.W.
(1) 60.6 (June 1954) 275 ; (2) 60.7 (July 1954) 345.

““ Phonograph needle drag distortion ”’ Elect. 26.1 (Jan. 1953) 214. "Based on NBS data. Pro-
duces even harmonics, with second pre-dominating. X .
Hunt, F. V. ¢ Stylus groove relations in the phonograph playback process ™ Proceedings of 1st
ICA-Congress, Netherlands, 1953 ; Acustica 4.1 (1954) 33. Analysis of effects of elastic de-
formation of groove walls. N .

Carlson, E. V. * Ceramic vibration pickup’’ Radio and TV News, Radio Electronic Eng. Sup-
plement, 49.5 (May 1953) 8. Barjum titanate transducer by Shure.

Mitchell, J. A. “ An equalizer. for FM pickups >’ Radio and TV News 51.5 (May 1954) 54. For
Weathers pickup. . A
Konins, J. A. ¢ Checking your audio system ** Radio and TV News (May 1954) 59. Dubbings
Co. test records and test tapes. R i

Canby, E. T. *“ Audio etc.—On the gadget front >’ Audio 38.6 (June 1954) 48. Describes some
LP records inherently static-free ; also methods of treating and handling existing records to
reduce troubles from dust.

References to Pre-amplifiers

Refs. 144, 239, 246, 250, 268, 270, 278, 280, 287, 305, 319, 326, 327, 328, 354, 356.

See also Chapter 18 Refs. A43, A44, B16, B17, B18, B41, B43, B48, B52, B53, B54, B55, B56,
B57, B58, B60, B61.
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CHAPTER 18
MICROPHONES, PRE-AMPLIFIERS, ATTENUATORS AND

MIXERS
ADDITIONAL REFERENCES

(A) Microphone and studio equipment
1. Staff of B.B.C. “ Microphones ”’ Iliffe and Sons Ltd. (1952).
A32 Andcrson, L. J. ¢ Pressure microphone for TV and broadcast-service ** Tele-Tech 12.1 (Jan. 1953)

A33. Bauch W. O. “ New high-grade condenser microphones ’~—Neumann types, W.W. 59.2
(Feb. 1953) 50 ; 59 3 (March 1953) 111. Reprinted in Jour. A.E.S. 1.3 (]uly 1953) 232.

A34. Anderson, L. J ¢ A pressure microphone for television and broadcast service >’ Broadcast News
71 (Sept. Joct, 1952) 58. {R.C.A. BK-1A]

A35. Crowhurst, N. H. ‘“ Rapid remote microphone control”> Radio Electromcs 24.3 (March 1953) 34,

A36. Hilliard, J. K. * Microphones measure high-intensity sound > Elect., 26.11 (Nov. 1953) 160.
Foxb xgeasu/rement in range 40-220 db, 3 types of microphones used to cover frequency range
3-30,000 c/s.

A37. Anderson, L. J. ““ Sensitivity of microphones to stray magnetic fields’’ Trans. L.R.E.-PGA.
AU-1.1 (Jan./Feb. 1953} 1.

A38. Olson, H. F., J. Preston, and J C. Bleazey ““ The uniaxial microphone > R.C.A.-Rev. 14.1 (March
1953) 47. See also Ref. A

A39. Olson, H. F. “ The umaxxal microphone ”” Trans. LR.E.-PGA. AU-1 4 (July-Aug. 1953) 12.
Uni-directional with sharper directivity pattern than cardioid, and independent of frequency.

A40. Souther, H. T. ¢ An adventure i in microphone design *” Jour. A.E.S. 1.2 (April 1953) 176. Electro-
Voice Model 655 “ Slim Trim > pressure-type.

A4l1. Bauer, B, B. *“ A miniature microphone for transistorized amplifiers Jour. Acous. Soc. Am. 25.5
(Sept. 1953) ; Trans. LR.E.-PGA. AU-1.6 (Dec. 1953) 5. A magnetic type for hearing aids
etc. —70 db re 1 volt/microbar. Shure Bros.

A42, Medill, J. “ A miniature piezo-electric microphone *>* Jour. Acous. Soc. Am. 25.5 (Sept.1953) 864.
Trans. LR.E. PGA. AU-1.6 (Dec. 1953) 7. Uses acoustical damping of high frequency reasonance.
Linear up to 10,000 microbars. Shure Bros.- Model 98-99.

A43. Boylan, W. F., and W. E. Goldstandt ‘‘ A new approach to professional magnetic recording equip-
ment ” Jour. A.E.S. 2.1 (Jan. 1954) 25. Uses 6BK?7 as cascode microphone pre-amplifier ; input
noise ﬁgurc —127 dbm

A4d4. Stewart, W. E, *“ Basic problcms in audio systems practice >’ Jour. A.E.S. 1.1 (Jan. 1953) 85,

A45. Clark, M. A.* An acoustic lens as a directional mxcrophone ** 1. Acous. Soc. Am. 25.6 (Nov. 1953)
1152 ; Trans. IRE PGA. AU-2.1 (Jan.-Feb. 1954) 5.

Ad46. Beaverson, W. A. “ Techniques for designing pressure microphones > Tele~Tech 13.5 (May 1954)

Ad47. thne T. W. ““ The Vagabond wireless microphone systemn ” Trans. LR.E., PGA. AU-2.2
(March-Aprxl 1954) 44. A cableless system using induction coupling between transmmer and
receiver wmh frequency modulation, carrier frequency 2.1 Mc/s.

Ad8. Wolfe, B. “ Preventing acoustic feedback *” Tele-Tech 12.12 (Dec. 1953) 77. System with two
pre-amplifiers permits microphone close to loudspeaker with only 3 db loss.

A49. Anderson, L. J. * Sensitivity of microphones to stray magnetic fields ** Broadcast News 78 (Mar,-

April 1954) 30. Measurements of hum on several R.C.A. microphones under varying magnetic
field conditions.

(B) Pre~ampliﬁers, noise and hum

B55. ¢ The * Vari-Slope * Pre- amphﬁer, data sheet, H. J. Leak and Co. Ltd., Brunel Road, Westway
Factory Estate, Acton, London, W 3

B56. Heacock, D. P, and R. A, Wissolik ‘ Low-noise miniature pentode for audio amplifier service ”
Proc. Natmnal Electromcs Conference 6 (1950) 155. See also Bl6.

B57. Ayres, W. R. ““Hum reduction in amplifier development >’ Audio’ Eng. 37.6 (June 1953) 14.
Gives useful list of precautions to reduce hum: Jevel.

B58. Snow, W. B. “ Audio-frequency input circuits > Jour. A.E.S. L1 (Jan. 1953) 87. A wide and
detailed treatment_covering noise and frequency response for resistive and reactive generators.

B59. Fremlin, J. H. * Noise in thermionic vaives >’ Proc. 1.E.E. 100 Part 111 64 (March 1953) 91. A

new approach to the relation between statistical and thermodynamic formulae for a temperature~
limited diode.

B60. Woll,H. J., and F. L.. Putzrath *“ A note on noise in audio amplifiers > Trans. LR.E. PGA. AU-2.2
(March/Aprxl 1954) 39.

B61. Price, R. L. “The cascodc as a low noise and audio amplifier” Trans. LR.E. PGA. AU-2.2
(March/April 1954)
See also Refs. A43, A44
See also complete list of References to Pre-amplifiers at end of Chapter 17 References.

(CC) Attenuators and mixers

. Scott, C. F. ““ Attenuaror types and their application ” Jour. A.E.S. 1.1 (Jan. 1953) 95. Covers
application to multichannel mixings.

C22. Crowhurst, N. H. * Attenuator design’®> Electronic Eng. 26.312 (Feb. 1954) 76, Gives chart
with wide applicability.

CHAPTER 19
UNITS FOR THE MEASUREMENT OF GAIN AND NOISE

(iii) Loudness Units (Continued from page 827)

The sone is commonly used as an alternative to the loudness unit, 1 sone being
equal to 1000 loudness units. The solid curve in Fig. 19.9 is the A.S.A. Standard,
as in Fig. 19.8. 'The broken curve is the relationship between subjective loudness
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and loudness level in phons as determined by Garner (Ref. 46) and is scaled in
lambda (A) units to distinguish it from the present standard system. The difference
between the two curves is very great.

100
e z
10 ,/ 0 =
~<
,I ’4 A
= 3
& 2
2 3
o 1 T -
W 7

§ L ’1’ ,1’ E
I’ /. b4
2 ’ V4 o
- ’I Z
a0 ol §
n >, - o
g l’ ]

S 7

9 /[~

/ THRESHOLD OF HEARING FOR AN
001 —/ AVERAGE OBSERVER
7
VA
/
0001

o 10 20 30 40 50 60 70 80 90 (0O
LOUDNESS LEVEL IN PHONS

RT17)

Fig. 19.9. Relationship between loudness in sones (solid curve) or in lambda units
(broken curve) and loudness level in phons (RT17).

ADDITIONAL REFERENCES

44, I.R.E. Standard 53 IRE 7 S1 * Standards on electron devices : Methods of measuring noise >’
Proc. L.R.E. 41.7 (July 1953) 890. i

45. (Gamc;r, W. R. ““ An equal discriminability scale for loudness judgments’ J. Exp. Psychol. 43

1952) 232.

46. Garner, W. R. *“ A technique and a scale for loudness measurement > J. Acous. Soc. Am. 26.1 (Jan.
1954) 73. A comprehensive treatment on a new basis, which gives results differing markedly from
the A.S.A. Standard (loudness units).

47. Robinson, D. W. ¢ The relation between the sone and phon scales of loudness *’ Acustica, 3.5 (1953)
344.

48. General Radio Company ‘“ Handbook of Noise Measurement’ (Cambridge 39, Massachusetts,

1953). Extensive bibliography.

49. I.R.E. Standard 53 IRE 3.52 *“ Standards on American recommended practice for volume measure-
ments of electrical speech and program waves 1953 ** Proc. I.R.E. 42.5 (May 1954) 815. This will
supersede the earlier A.S.A. C16.5-1942 (Ref. 19).

CHAPTER 20
LOUDSPEAKERS
SECTION 3 : BAFFLES AND ENCLUSURES
(Continued from page 8350)
(C) Special types of vented baffle loudspeakers
(1) The Baruch and Lang loudspeaker

The Baruch and Lang loudspeaker employs four 5 inch loudspeakers in an enclosure
with a volume of only half a cubic foot and is claimed to radiate 0.1 acoustic watt at
39, distortion, with an input of 2 watts and an efficiency about 5%. The response
is claimed to be flat 4 3 db from 40 to 12,000 c¢/s, and the high frequency angular
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dispersion is 75°. It is a modified acoustical phase inverter (vented baffle) with an
array of small holes on one side to provide the requisite port area—15 holes each
15/32 inch diameter spaced 2% inches apart. There is an internal baffle with 21
holes spaced 2 inches apart. These holes provide acoustical resistance to damp down
the system resonance to the most desirable degree. - In addition, it is claimed thart,
because the holes are distributed over a large area, the radiation impedance of the
array Is equivalent to that of a 21 inch cone.

The speakers employed are standard low-cost replacement units, modified to meet
the requirements of the system. The optimum dimensions of cabinet and holes,
as well as the configuration of holes and the speaker array, are determined by the
characteristics of the particular speakers used.

This is a most interesting high-fidelity loudspeaker and enclosure which has been
designed to bring the cost within reach of those with limited means—a commercial
model is now selling in U.S.A. for less than 20 dollars.

Refs, 202, 311, 316.

(2) Additional Notes on the R-J loudspeaker (from page 850)

When one speaker is intended to handle a wide frequency range, the central portion
of the cone must not be obstructed by the frontal board ; an oval or lemon-shaped
opening may be used. The loudspeaker is mounted on a ““ speaker board > which
is mounted a short distance behind the frontal board. By decreasing the spacing
between these two boards, it is possible to lower the Q of the system. Usually aper-
tures are provided between the speaker board and the frontal board on two sides only,
the remaining two sides being blocked up. These two apertures should feed in
where the frontal board projects furthest over the cone, thus giving maximum front
loading on the cone. One effect is to reduce the resonance of the system considerably
below the speaker resonant frequency. When properly designed and adjusted, the
system is well damped and remarkably free from frequency doubling, even below the

system resonance.
Refs. 189, 190, 219, 234, 246, 247.

(3) The Karlson Exponential Slot enclosure

This is totally enclosed except for an exponential form of slot in front. The
enclosure is divided into two chambers by a partition on which the loudspcaker is
mounted and which includes a port joining the two chambers. The front chamber
includes the exponential slot, with the smaller dimension near the top of the cabinet,
while the back chamber is enclosed and has some acoustical padding.

Refs. 214, 288 (latter gives dimensions).

ADDITIONAL REFERENCES TO LOUDSPEAKERS

202. ““ High fidelity at low cost with a new speaker system—inexpensive 5 inch speakers in this smail
enéloiure provide wide-range reproduction” FM-TV 12.6 (June 1952) 26. Design by Baruch
an ang.

203. Moir, J., and J. A. Leslie *“ The stereophonic reproduction of speech and music’’ J. Brit. LR.E.
12.6 (June 1952) 360.

204. Slaymaker, F. H. ‘“ An integrated line of high-fidelity equipment >> Audio Eng. 36.7 (July 1952) 26.

205. Bartlett, S. C. * Public address systems in generating plants >> A.LLE.E. Trans. 70 Part 2 (1951)
1804. Reprinted in Radiotronics 17.10 (Oct. 1952) 159. Covers paging in noisy situations.

206. ‘“ Compact back-loading folded horn_cabinet for 12 inch and 15 inch loudspeakers” (Jensen
Manufacturing Company). Reprinted in Radiotronics 17.10 (Oct. 1952) 172.

207. Olson, H. F. (book) “ Musical Engineering »* McGraw-Hill Book Company 1952.

208. Moir, J. ¢ Better music-room acoustics >’ FM-TV 11.8 (Aug. 1951) 32,

209. Plach, D. J., and P. B. Williams ‘‘ Horn loaded loudspeakers ” Trans. I.R.E. Professional Group
Audio (Oct. 22, 1951) ; also Proc. National Electronics Conference Vol. 7, p. 108. Reprinted
Radiotronics 17.6 (June 1952) 102.

210. §9a‘ljr;§x)or5x, V. “Coupling the speaker to the output stage” Newsletter ILIR.E~—~PGA 3.1 (Jan.

211, Locanthi, B. N. ““ Application of electric circuit analogies to loudspeaker design problems ** Trans.
LRE.—P.G.A, PGA-6 (March 1952) 15 ; PGA7 (May 1952) 46, o p ans

212. Axtell; J. C. “ Ionic loudspeakers > L.R.E.—PGA-8 (July 1952) 21. See also Ref. 227.

213, Kidd, M. C. “ Tone-burst generator checks a-f transients > Elect. 25.7 (July 1952) 132. Used
for loudspeaker and loudspeaker plus enclosure testing.

214. Karlson, J. E. “A new approach in loudspeaker enclosures ’—exponential slot—Audio Eng.
36.9 (Sept. 1952) 26. See also High Fidelity 3.3 (July/Aug. 1953) 92.

215. Badmaieff, A. ¢ Design considerations of duplex loudspeakers >> Audio Eng: 36.9 (Sept. 1952) 28.
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216,
217.
218.
219.
220,
221.
222,

223,
224.

242,

243,
244.

245.
246.

247.

248.

249,
250.

251.
252,

253,

254,
255,

256.

257.
258.
259.
260.
261.
262.

Moilt‘), J. ““ Stereophonic reproduction” Audic Eng, 36.10 (Oct. 1952) 26. Gives useful biblic-
graphy.

Gately, E. J. * Design for clean bass’’ Audio Eng. 36.10 (Oct, 1952) 29.

Kiebert, M. V. ““ A corner-mounting infinite baffle ” Audio Eng. 36.10 (Oct. 1952) 32.

Canby, E. T. ““ Record revue * Audio Eng, 36.10 (Oct. 1952) 46, Refers to R-J and EW enclosures.
Briggs, G A. “ Room acoustics >’ High Fidelity 2.1 (Summer 1952) 69.

Somerville, T'. “ Acoustics in broadcasting >’ Report of Building Research Congress, Division 3,
Part 1, Building Research Station, Watford, Herts, England.

Briggs, G. A. ‘ Response curves >’ High Fidelity 1.4 (Spring 1952) 66.

Briggs, G. A. ““ The loudspeaker *’ High Fidelity 2.2 (Sept.-Oct. 1952) 39.

McLachlan, K. R., and R. Yorke ‘“ Objective testing of pickups and loudspeakers ** J. Brit. I.LR.E.
12.9 (Sept. 1952) 485.

. Brittain, F. H. “ Metal cone loudspeaker—principles underlying the design of the G.E.C. High

Quality Reproducer >’ W.W. 58.11 (Nov. 1952) 440 ; 58.12 (Dec. 1952) 490.

Bixler, O. C. ““ A commercial binaural recorder” Jour. S.M.P.T.E. 59.2 (Aug. 1952) 109.

*“ Non-mechanical ‘ionic’ loudspeaker’ Technicana, Audio Eng. 36.11 (Nov. 1952) 84, being

summary of article in TSF and TV (July-Aug. 1952). See also Ref. 212.

Briggs, G. A. “* The loudspeaker and the ear * High Fidelity 1.3 (Winter 1951) 17.

¢ Corner ribbon loudspeaker ”’ W.W. 56.1 (Jan. 1050) 11.

;AThelggrner ribbon *’ (booklet) Acoustical Manufacturing Co. Ltd. Huntingdon, Hunts, England,
ay 2.

Goodwin, J. L. ““ Sound reinforcement and reproduction ’* Electrical Review, London, 150.3875

(Feb. 29, 1952) 437.

Cohen, A. B. ““ Wide angle dispersion of high frequency sound >> Audio Eng. 36.12 (Dec. 1952) 24,

Ilsimdall,1 9R5.1 H. (book) ““ An Introduction to Acoustics >’ Addison-Wesley Press, Cambridge 42,
ass.,

. Joseph, W., and F. Robbins ‘* Practical aspects of the R-J speaker enclosure > Audio Eng. 37.1

(Jan. 1953} 19.

. ““ Why stereophonic or binaural reproduction ? >’ letters by J. Versace and T. O. Dixon, Audio

Eng. 37.1 (Jan. 1953) 8-12.
Sherman, H. T. * Binaural radio broadcasting ** Audio Eng. 37.1 (Jan. 1953) 14.

. Tinkham, R. J. < Binaural or stereophonic ? >* Audio Eng. 37.1 (Jan. 1953) 22.

. Canby, E. T. ““ Record revue—suspended in space ** Audio Eng. 37.1 (Jan. 1953) 46.

. Brittain, F. H. ¢‘ The environment of high-quality reproduction > W.W. 59.1 (Jan. 1953) 2.

. ““ Friction-driven loudspeaker > W.W. 59.1 (Jan. 1953) 27.

. Hardy, H. C., H. H. Hall and L. G. Ramer ‘* Direct measurement of the efficiency of loudspeakers

by use of a reverberation room ’’ Trans. LR.E. PGA-10 (Nov.-Dec. 1952) 14, described in *‘ Loud-
speaker efficiency > W.W. 59.2 (Feb. 1952) 61.

Dempster, B. ““ The Magnavox duode speaker > W.W. 38 (March 6th 1936) 241 ; also *‘ New
apparatus reviewed ”’ p. 245 same issue.

Barker, A. C. *“ Single diaphragm loudspeakers > W.W, 54.6 (June 1948) 217.

Hughes, T. R. “ Real theater sound in a small package > Audio Eng. 37.2 (Feb. 1953) 19 ; 37.3
(March 1953) 30 ; 37.4 (April 1953) 24. Three horn corner reproducer.

Adars, C. F. “ Binaural public address >’ Audio Eng. 37.2 (Feb, 1953) 24,

“The R-J speaker enclosure >> Radio and TV News, 49.4 (April 1953) 53. Constructional page
for 8 inch speaker.

Villchur, E. M. *““ Handbook of sound reproduction > Chapter 10 *‘ Loudspeakers,” Audio Eng.
37.3 (March 1953) 32 ; 37.4 (April 1953) 29. . Chapter 11 ‘ Loudspeaker mounting > Audio Eng.
37.5 (May 1953) 34 ; 37.6 (June 1953) 30. Includes, enclosed cabinet, open back cabinet, bass
reflex, R-] enclosure, acoustical labyrinth, horns.

Harrison, C. W. “ Coupled loudspeakers >’ Audio Eng. 37.5 (May 1953) 21. Uses 4 separate
enclosures each 22.5° mounted in a corner. Gives useful information of acoustical damping inside
enclosures, using fiberglas etc.

Canby, E. T, “ Record Revue : True binaural and panoramic” Audio Eng. 37.9 (Sept. 1953) 47.

Goldmark, P. C. * The Columbia XD (extra-dimensional) sound system *’ Audio Eng. 37.10 (Oct.
1953) 36. Simple means for providing a pseudo-stereophonic effect by using a small loudspeaker
for the highs radiating at a point removed from the main loudspeakers in which the frequency
range is restricted to the lows. Reprinted Radio and Hobbies 16.1 (Jan. 1954) 19.

McLean, A. “ Loudspeaker frequency response curves > Radiotronics 18.7 (July 1953) 103.

Veneklasen, P. S. ““ Power capacity of loudspeakers ”” Trans. LR.E., PGA, AU1.5 (Sept.-Oct.
1953) 5. Method of testing based on departure from linearity of acoustic output versus electrical
input curves using octave bands of thermal noise.

Olson, H. F. “ Subjective loudspeaker testing > Trans. I.R.E., PGA, AUL.5 (Sept.-Oct. 1953) 7.
A useful, brief survey.

Allison, R. F. “ The junior air coupler >> High Fidelity 3.2 (May-June 1953) 80.

Tested in the home ¢ Kelton loudspeaker >’ High Fidelity 3.2 (May-June 1953) 85. Developpd
byHenry Lang. Uses 2 speakers in enclosure 11x 11 x 23 ins., each in separate compartment. 6 in.
speaker faces outwards near top ; 8 in. speaker facing downwards into padded cavity with holes
for bass outlet. Back areas of both speakers filled with sound absorbing mat.eri.al ; back radiation
not used. Design is critical. Is designed for maximum performance for limited outlay (49.50).
« A sound delay system *> Electronic Eng. 25.305 (July 1953) 281. Acoustic delay line in amplifier
chain to produce time delay in PA equipment. Delay provided by rubber hdse cut to appropriate
length (B.T.H. Co.). R

Pickering, N. C., and E. Baender * Two ears in three dimensions > Jour. A.E.S. 1.3 (July 1953) 255.
Reprinted Radiotronics 19.4 (April 1954) 38, .

Gately, E. ]. and T. A. Benham * Super-horn : a folded horn enclosure Radio and TV News 50.3
(Sept. 1953) 38. . .

Gately, E. J. and T. A. Benham * The Purist—a non-corner horn” Radio and TV News 50.6
(Dec. 1953} 56.

Briggs, G. A. “ Enclosures for loudspeakers >’ High Fidelity (1) 3.4 {Sept.-Oct. 1953) 98 ; (2)
3.5 (Nov./Dec. 1953) 97 ;. (3) 3.6 (Jan. /Feb. 1954) 89 ; (4) 4.1 (March 1954) 86.

Baruck, J. J., and H. C. Lang ““ An analogue for use in loudspeaker design work ** Trans. I.R.E.-
PGA. AU-1.1 (Jan.-Feb. 1953) 8. Reprinted Proc. National Electronics Conference, 8 (1952) 92.
Bixler, O. C. ©* A practical binaural recording system > Trans. LR.E.-PGA. AU-1.1 (Jan./Feb.
1953) 14.
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263.
264.
265.

266.

267.
268.
269.
270.
271.

272.
273.

274.
275.

277.
278.

281.

282.
283.

284.
285.

286.
287.

288.
289.

290.

291.
292.

293,

294.
295,

296.
297.
298.
299.
300.

Richardson, E. G. (edit) ¢° Technical Aspects of Sound >’ (Ensevier Publishing Co. 1953) pp.339-
372 loudspeakers ; pp. 425-435 stereophonic reproduction,

Fletcher, H. (book) ** Speech and Hearing in Communication ** (van Nostrand 1953) pp..210-216
binaural hearing ; pp. 217-299 auditory perspective. -

Stewart, K., and P. Edwards ‘‘ Action of conical dome speakers ** Service 22.11 (Nov. 1953) 44,
Describes R.C.A. LCIA.

Klipsch, P, W. ¢ Loudspeaker developments »* Trans. LR.E.-PGA AU-1.3 (May-June, 1953) 16.
Gives early history of loudspeakers, especially development of corner horns, and bibliography.
Bauer, B. B. ““ Acoustic damping for loudspeakers >> Trans. LR.E. PGA. AU-1.3 (May-June 1953)
23

Saimon, V. ““ Loudspeaker impedance ”” Trans. LR.E.-PGA. AU-1.4 (July-Aug., 1953) 1. See
also Ref. 204.

Olson, H. F. *“ Selecting a loudspeaker >’ Newsletter LR.E.—PGA. 2.5 (Sept. 1951) 7. Reprinted
Radiotronics 17.2 (Feb. 1952) 37.

Snow, W. B. * Foreword—Developments in stereophony ’’ Jour. SM.P.T.E. 61.3 (Sept. 1953)
353. Special issue. Refs. 271 to 279 below.

Fletcher, H. ‘* Stereophonic recording and reproducing system ’* Jour. S.M.P.T.E. 61.3 (Sept.
1953) 355.

Grignon, L. D. ““ Experiment in stereophonic sound > Jour. S.M.P.T.E. 61.3 (Sept. 1953) 364.
Hilliard, J. K. *“ Loudspeakers and amplifiers for use with stereophonic reproduction ’® Jour.
S.M.P.T.E. 61.3 (Sept. 1953) 364.

Singer, K., and M. Rettinger “ Multiple track magnetic heads > Jour. S.M.P.T.E. 61.3 (Sept.
1953) 390.

Frayne, J. G., and E. W. Templin ‘ Stereophonic recording and reproducing equipment > Jour.
S.M.P. T.E. 61.3 (Sept. 1953) 395,

. Volkmann, J. E., J. F. Byrd and J. D. Phyfe “ New theatre sound system for multipurpose use *’

Jour. S.M.P.T.E. 61.3 (Sept. 1953) 408.

Fletcher, H. * Basic requirements for auditory perspective ”” Jour. SSM.P.T.E. 61.3 (Sept. 1953)
415, Reprinted from B.S.T.]. 13 (April 1934) 230,

Steinberg, J. C., and W. E. Snow ‘ Physical factors in auditory perspective >’ Jour. S.M.P.T.E.
61.3 (Sept. 1953) 420. Reprinted from B.S.T.]. 13 (April 1934) 245.

. Wente, E. C., and A. L. Thuras ¢ Loudspeakers and microphones for auditory perspective >

280.

Jour. SM.P.T.E. 61.3 (Sept. 1953) 431. Reprinted from B.S.T.J. 13 (April 1934) 259.

Mulvey, J. A. *“ Feedback and loudspeaker damping >> Audio Eng. 37.4 (April 1953) 34. Theo-
retical treatment proposing feedback winding on voice coil, with additional transformer with low
impedance primary in series with voice coil and secondary neutralizing the component in the feed-
back voltage due to inductive coupling between voice coil and feedback coil.

Canby, E."T. ““ Record Revue > Audio Eng. 37.4 (April 1953) 48. Two or more loudspeaker
systems or separate channels give placement effect, but do not give any improvement in confused
conversation as occurs with binaural. The liveness does not improve,

Tinkham, R. J. * Stereophonic recording equipment ’” E.E. 72.12 (Dec. 1953) 1053.

Villchur, E. M. ¢ Handbook of sound reproduction ” Chapter 12, Part 2, Audio Eng. 37.8 (Aug.
1953) 26. Loudspeaker damping, equivalent circuits, effects of various types of feedback.
Houck, G. B. ¢ Vibration reduction in loudspeaker enclosures-—how to brace a speaker cabinet >’
Audio Eng. 37.12 (Dec. 1953) 24.

Lindenberg, T., C. E. Smiley and J. B. Minter “ Désign of an electrostatic loudspeaker >’ Jour.
A.E.S. 1.4 (Oct. 1953) 273,

Plach, D. J. “ Design factors in horn-types speakers ”’ Jour. A.E:S. 1.4 (Oct, 1953) 276.

Ingersiev, F. (book) ““ Measurement of linear and non-linear distortion in electro-dynamic loud-
speakers > (in Danish, 266 pages, with 14 page English summary). Den polytekniske Laerean-
stalt, Sologade 83, Kobenhavn, Denmark. See also Ref. 315.

Karlson, J. E. ¢ The Karlson speaker enclosure > Radio and TV News 51.1 (Jan. 1954) 58. Gives
detailed dimensions, impedance measurements and polar radiation pattern. See also Ref. 214.
Haynes, N. M. ¢ Sterophonic nomenclature > Audio Eng. 38.1 (Jan. 1954) 19, Gives suggested
nomenclature under headings Sterophonic effects ; Stereophonic equipment ; Deficient stereo-
phonic effects.

Olson, H. F., and J. Preston ‘‘ New line of hi-fi speakers > Radio and TV News 51.2 (Feb. 1954)
69. R.C.A. Models SL-8, SL-12, LC-1A, giving very complete information. Distortion all
models less than 0.3%, for input 1 watt for all frequencies above 250 ¢/s. LC-1A (15 inch) dis-
tortion less than 0.5% for all frequencies above 200 c¢/s, and less than 0.3% over most of range
above 200 c¢/s, for 5 watts input.

Snitzer, M. S. ‘“ Adventures with a bass reflex ”’ Audio Eng. 38.1 (Jan. 1954) 26. Measurements
of impedance characteristics under various conditions.

Denny, W. B. ““ A corner horn for the small listening room ”” Audio Eng. 38.2 (Feb., 1954) 21.
Front of speaker is 12 in. direct radiator, back loading enclosure, fiberglas filled, and horn using
walls on subtraction principle.

Hoodwin, L. 8. “ The compound diffraction projector”’ Jour. A.E.S. 2.1 (Jan. 1954) 40. Electro-
Voice, single driver with straight h.f. horn and compound diffraction L.f.horn. Response 175-10,000
c/ssg%) 5 d/b‘ Distortion less than 6% at 20 watts input, above 900 ¢/s. Polar distribution 120°
at 5000 c/s.

Langford-Smith, F. “ Loudspeaker impedance ” Radiotronics 19.4 (April 1954) 44. Clarifies
the five impedances associated with the operation and testing of loudspeakers. See also Ref. 268.
Youngmark, J. A. *“ Loudspeaker baffles and cabinets > Jour. Brit. I.LR.E, 13.2 (Feb. 1953) 89. A
valuable treatment of plane baffles, open back cabinets, acoustic labyrinth, bass reflex cabinets,
effect of baffle on h.f. response, and multiple speakers close together.

““ Action of the conical domes in the improved type LC-1A loudspeaker ** Broadcast News 76 (Sept.-
Oct. 1953) 64. R.C.A.

Thurston, W. R. ““ Testing and adjusting speaker installations with the Sound-Survey Meter >’
Jour. AE.S. 1.1 (Jan. 1953) 146. Tests made indoors averaging 10 readings ; also outdoors,
Brittain, F. H. “ Loudspeakers : relations between subjective and objective tests > Jour. Brit.
I.R.E. 13.2 (Feb. 1953) 105.

Walker, P. J. ““ The loudspeaker in the home *’ Jour. Brit. LR.E. 13.7 (July 1953) 377. Includes
treatment of perspective in depth.

Miles, J. W. “ Transient loading of a baffled piston > Acous. Soc. Am. 25.2 (March 1953) 200.
Application to a loudspeaker shows that a system designed for critical damping on a *“ steady state >
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approximation will be slightly overdamped in its initial motion in a “ step >’ response, but that this
time is so small as to be negligible.

301. Smith, B. H. ‘“ An investigation of the air chamber of horn type loudspeakers >* J. Acous. Soc. Am.
25.2 (March 1953) 305. ~Gives complere design method for high frequency performance.

302. Mawazdi, O. K. ¢ A physical approach to the genzralized loudspeaker problem  J. Acous. Soc. Am.
%gult (Jg:ﬁi 1954) 1. An analysis solved exactly for a loudspeaker of circular plane shape in an in-

e e.

303. Veneklasen, P. S. “ Power capacity of loudspeakers” J. Acous. Soc. Am. 26.1 (Jan. 1954) 98.
A suggested method for specifying the power capacity of loudspeakers, using bands of thermal
noise, measuring the output/input linearity characteristic for each band, noting the —1 db point
as ovetlload1 indicator, and plotting max. output level for 1 db deviation against frequency, also max.
input level.

304. Vermeulen, R. ‘ Stereophonic reproduction”’ Audio 38.4 (April 1954) 21. Some salient points
on th::1 mechanism of binaural and stereophonic phenomena as they affect the car and are useful in
reproduction.

305. Simonton, T. E. “ A new integral ratio chromatic scale >’ J. Acous. Soc, Am, 25.6 (Nov. 1953) 1167,

306. Hartley, H. A. “ High-fidelity loudspeakers *> Radio Electronics 25.3 (March 1954) 35; 25.4
(April 1954) 60 ; 25.6 (June 1954) 42 (horns and multiple units).

307. Plass, G. ‘“ Stereophony from the outside in >* High Fidelity 4.2 (April 1954) 78.

308. Muncey, R. W., A. F. B. Nickson and P. DuBout ** The acceptability of speech and music with a
single artificial echo > Acustica 3.3 (1953) 168.

See also Ref. 125. Results modify findings by Haas for rooms having low reverberation time.

309. Snow, W. B. ““ Basic principles of stereophonic sound ” Jour, S.M.P.T.E. 61.5 (Nov. 1953) 567.
Good summing up, with very extensive bibliography.

310. ““ Tested in the home ; Electro-Voice 15TRX speaker ”* High Fidelity 4.4 (June 1954) 76.

311. Monitor “ For golden ears only—Baruch Lang loudspeaker system > Radio Electronics 25.5
(May 1954) 59. Results of listening tests.

312. Lenihan, J. M. A. “* The velocity of sound in air * Acustica 2.5 (1952) 205. Appears to be most
precise measurement to date ; 331.45 + 0.04 metres/sec at 13,500 c¢/s, 0°C, 1013.2 millibars.
Very extensive history and bibliography.

312A, Jordan, V. L. “ A system for stereophonic reproduction’ Proc. lst ICA-Congress Electro-
Acoustics 1953 ; Acustica 4.1 (1954) 36. Relation between angular displacement of the virtual
sound source and the difference in intensity level from two loudspeakers.

313. de Miranda, J. R. “ The radio set as an instrument for the reproduction of music ” Proc. 1st ICA-
Congress Electro-Acoustics 1953 ; Acustica 4.1 (1954) 38, General survey ; dip at high fre-
quencies caused by depth of hole in baffle ; attenuation by loudspeaker cloths.

314. Somerville, T. “ The establishment of quality standards by subjective assessment’ Proc. lst
ICA-Congress Electro-Acoustics 1953 ; Acustica 4.1 (1954) 48, B.B.C. methods for subjective
testing. Impossible to make reliable comparisons unless acoustics of originating studio are good.
In loudspeaker testing (a) outdoor tests on speech ; (b) recording speech in non-reverberent room,
replaying and re-recording several times to accentuate loudspeaker defecis ; (c) balance in a studio
is obtained for one particular monitor speaker, and no other gives good reproduction.

315. Ingerslev;, F. “ M nts of non-linear distortion in loudspeakers ** Proc. 1st ICA-Congress,
Electo-Acoustics 1953 ; Acustica 4.1 (1954) 74. See also Ref. 287.

316. “ Radical new speaker gives Hi-Fi for 30 dollars >’ Popular Science 161.3 (Sept. 1952) 171. Baruch-
Lang speaker, shows interior arrangement and internal baffle with 21 holes spaced 2 inches apart.
Four speakers 4 inch holes 6 inches apart.

317. Cohen, A. B. *“ Homns for the P.A. Technician *’ Radio and TV News 51.4 (April 1954) 43. De-
scriptions of Cobreflex wide angle horn. X

318. Sodaro, J. H. “ Nomograph for bass reflex enclosure design >’ Audio 38.5 (May 1954) 31.

319. Canby, E. T. * Audio etc.—Small enclosures ** Audio 38.5 (May 1954) 36. A general discussion
on listening qualities of small enclosures.

320. Stocklin, W. A. * Loudspeaker enclosures ”’ Radio and TV News 49.5 (May 1953) 43. Report
on performance of small cabinet Helmholtz resonator-type enclosures.

321. Holzman, J. * EW speaker enclosure >’ Radio and TV News 50.1 (July 1953) 43. Small modified
vented baffle for 8 inch speaker with two air chambers, joined.

322. Souther, H. “ Building the EV Regency *> Radio and TV News 50.2 (Aug. 1953) 50. Construc-
tional details of the Electro-Voice folded horn enclosure for 3-way system, 15 inch woofer.

323, Gately, E. J., and T. A. Benham * Super Horn ; a folded horn enclosure > Radio and TV News
50,3 (Sept. 1953) 38. Constructional details for 12 or 15 inch speakers. X

324. Kantor, F. L. ““ The Klipsch Rebel IV : a back-loading folded corner horn ** Radio and TV News
50.4 (Oct. 1953) 48. For 12 inch speakers. . X

325. Diefenbach, W. W. “ Electrostatic speaker ** Radio Electronics 24.4 (April 1953) 66. Isophon
and Koerting speakers described. X X

326. Parkin, P. H. “ The application of the Haas effect to speech reinforcement systems’ Acustica
4.1 (1954) 98.

327. Parkin, P. H., and W. A. Allen * Acoustic design of auditoria® Nature 172 (July 18, 1953) 98,

References to Stereophonic and Binural Reproduction (additional to those on page 866) :
245, 249, 250, 262, 263, 264, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 281, 282, 289, 304, 307,
309, 312A.

Reference in Suppl t to loudspeakers (general) including horns : .
204, 206, 209, 210, 212, 222, 223, 225, 227, 229, 230, 232, 230, 240, 243, 244, 247, 251, 258, 259, 265,
266, 268, 269, 280, 283, 285, 286, 290, 292, 293, 294, 296, 299, 300, 301, 303, 306, 310, 313, 317, 322,

323, 324, 325.

References in Supplement to loudspeaker enclosures :
202, 206, 214, 218, 219, 234, 246, 247, 248, 254, 255, 260, 267, 284, 288, 291, 295, 306, 311, 316, 318,
319, 320, 321.
References in Supplement to loudspeaker testing :
213, 224, 241, 252, 253, 287, 297, 298, 314, 315.
References in Supplement to duplex and 3-way systems :
215, 242.
References in Supplement to P.A. systems and sound reinforcement :
205, 231

(Continued on page 1494)
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CHAPTER 20 (continued)

References in Supplement to Acoustics of rooms :
208, 220, 221, 308, 327.

References in Supplement to loudspeaker theoretical design and analogies :
211, 261, 302

References to echoes and time delay :
125, 256, 308, 326, 327.

References in Supplement to acoustics (General) :

305, 312.
CHAPTER 21
THE NETWORK BETWEEN THE POWER VALVE AND THE
LOUDSPEAKER

ADDITIONAL REFERENCES

23, British Standard Code of Practice CP 327,300 (1952) * Sound Distribution Systems > The Council
for codes of practice for buildings.

24, Wentworth, J. P. ““ A discussion of dividing networks > Audio Eng. 36.12 (Dec. 1952) 17. Gives
chart for determining L and C in parallel network, constant resistance type, 6 and 12 db/octave,

25. Crowhurst, N. H. “ The basic design of constant resistance cross-overs ”’ Audio Eng. 37.10 (Oct.
1953) 21. An analysis of the response and phase characteristics of constant-resistance cross-over
networl;ss 4v;roé'ked out for filters employing from one to four elements. Letter E. de Boer, 38.1

an. 1 .

26. ?\Jdcycr, A. ““ Air-core coil design for crossover networks ** Trans, LR.E.-PGA AU-1.5 (Sept./Oct.
1953) 9. Derives expression for coil shape for max. Q. Then, knowing L and Q, charts give
turns, length of wire and resistance. See also Ref. 27.

27. Stewart, J., and F. Langford-Smith ¢ Loudspeaker divider networks’® Radiotronics 19.7 (July
1954) 75. A comprehensive treatment incorporating inductor design charts from Ref. 26.

28. Goss, L. C. “ Coaxial speaker dividing networks ** Radio and TV News 50.1 (July 1953) 36. Brief
but useful survey of most types with some attenuation and impedance curves.

CHAPTER 22

AERIALS AND TRANSMISSION LINES

ADDITIONAL REFERENCES

39, Jackson, W. (book) ‘“ High Frequency Transmission Lines,”” Methuen, 1945.

40. Smith, §4gA‘ (book), *“ Aerials for Metre and Decimetre Wavelengths >’ Cambridge University
Press, 1949.

41, Laport, E. A. (book) ‘“ Radio Antenna Engineering >> McGraw-Hill Book Co. 1952,

42. Schelkunoff, S. A. and H. T. Friis (book) “ Antennas, Theory and Practice ”” John Wiley and
Sons Inc. 1952.

43. Beard, E. G. “ Ferroxcube antenna rods as an alternative to loop aerials *> Philips Tec. Com. 5
(1953) 14. Based on paper by H. van Suchrelen.

44, IRE Standards on Antennas and Waveguides : Definitions of terms, 1953. See Proc. LR.E. 41.12
(Dec. 1953) 1721.

45. Kiely, D. G. (book) “ Dielectric Aerials > (John Wiley, 1953, 127 pp.):

CHAPTER 23
RADIO FREQUENCY AMPLIFIERS

ADDITIONAL REFERENCES

B47. Houlding, N., and A. E. Glennie ‘‘ Experimental investigation of grid noise ” W.E. 31.2 (Feb.
1954) 35. Excellent bibliography, investigation of triode noise factor. Deduced that correlation
of induced grid noise with shot noise is very slight, Although optimum value of noise factor may
be calculated-from shot noise and optimum source resistance, the latter must be found by experi-
ment, and therefore theory not of major practical importance.

B48. Bell, D. A. ““ Physical basis of thermal noise > W.E. 31.24 (Feb. 1954) 48,

CHAPTER 24
OSCILLATORS

ADDITIONAL REFERENCES
32. g;ibbe, H. * Microphony in superhet. oscillators > W.W. 58.12 (Dec. 1952) 504 ; 59.1 (Jan. 1953)

33. E(.i.sc'm, W. A. (book) ““ Vacuum Tube Oscillators ” John Wiley and Sons Inc. New York, 1953,
34, 1Gg1é1§§si4ﬁ3x W. * Electrical oscillations—a physical approach to the phenomena ** W.E. 30.6 (June
35. Scott, N. R« Amplitude stability in oscillating systems > Proc. I.R,E. 41.8 (Aug. 1953) 1031.
36. Rod.dgarn,”T. ‘“ ¢ Chamelion * Oscillator—versatile modified Hartley circuit givingghigh f)requency
Sstablgt)i" 3\;V.W. 60.2 (Feb. 1954) 52. May be described as an overbalanced rejector circuit oscillator.
ee Ref. 37. - . S
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37. Roddam, T. ““ Cathode follower oscillator—using RC networks with a voltage step-up > W.W. 60.3
(March 1954) 106. See also Ref. 36.

38. Dickson, A. W. “ Use of servo techniques in the design of amplitude stabilized oscillators ** Proc.
National Electronics Conference 8 (Sept. /Oct. 1052) 166,

39. Bacon, W, *“ Single stage phase-shift oscillator—method of design ”” W.E. 31.4 (April 1954) 100.

40. Bolle, A. P. ““ Theory of twin-T RC-networks and their application to oscillators >’ Jour. Brit.
LR.E. 13.12 (Dec. 1953) 571. A very thorough and comprehensive analysis,

41. Kretzmer, E. R. ““ An amplitude stabilized transistor oscillator > Proc. I.R.E. 42.2 (Feb. 1954) 391.

42. Wray, W. J. (letter) *“ More on the RC oscillator > Proc. LR.E. 41.6 (June 1953) 801 ; letter B. J.
O’Brien, 42.2 (Feb, 1954) 486.

43, Davidson, J. A. B, “‘ A note on a precision decade oscillator > Proc. I.R.E. 40.9 (Sept. 1952) 1124,

44. Holbrook, G, W. ““High frequency resistance-capacitance oscillators >’ Electronic Eng. 25.310
(Dec. 1953) 509,

45, Ward, P. W. *“ Oscillator feedback networks of minimum attenuation” Electronic Eng. 26.317
(July 1954) 318. Method of determining optimum values of components in RC oscillators.

CHAPTER 26
INTERMEDIATE FREQUENCY AMPLIFIERS

ADDITIONAL REFERENCES

(A) I-F AMPLIFIER DESIGN

11d. Tatan, E. * Simplified i-f amplifier design” Elect. 25.9 (Sept. 1952) 147,

1le. Dougherty, J. J. ¢ Shape factor as a criterion of skirt selectivity > Elect. 26.10 (Oct. 1953) 232,

11f. Hupert, J. J., and A. M. Reslock ‘“ A method of bandpass amplifier alignment > Proc. L.LR.E.
41.11 (Nov. 1953) 1668. Alignment based on oscillographic display of second order harmonic
distortion as function of carrier frequency departure from pass-band centre,

1l1g. Jelonek, Z., and R. S. Sidorowicz ‘‘ Bandpass amplifiers-——investigation of design and stability >
W.E. 31.4 (April 1954) 84. N

(E) STABILITY
See also Ref. 11g.

(G) POWDERED IRON CORES
See Chapter 11 References (A).

CHAPTER 27
DETECTION AND AUTOMATIC VOLUME CONTROL
LOW DISTORTION A-M DETECTOR

A low-distortion A-M detector has been developed by W. T. Selsted and B. H.
Smith (Fig. 27.56). This consists of a conventional diode rectifier direct-coupled
to a cathode follower which is in turn connected to an r-f filter to reduce the carrier
signal output. The excellent performance of this circuit is due to two facts :

1. That the load on the diode for normal A-M carrier frequencies is essentially
resistive, and the normal effects of excessive shunting capacitance are eliminated.

2. That, since the coupling to the cathode follower is direct, there is no effect of
biasing currents which are normally developed in a diode loading circuit using coup-
ling condensers. The distortion for 100% modulation, as shown in Fig. 27.57, is
claimed to be 0.3%, at a modulating frequency of 420 ¢/s and 0.8%, at 4000 c¢/s. The
carrier input voltage and frequency are not stated.
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Fig. 21.56. Circuit of low distortion A-M detector (W. T. Selsted and B. H. Smith).

Fig. 2151. Distortion characteristics of low distortion A-M detector (W. T. Selsted
and B. H. Smith).
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ADDITIONAL REFERENCES

(A) A-M DETECTORS

26A. Costas, J. P. “ Synchronous detection of amplitude-modulated signals ”’ Proc. National Electronics
Conference 7 (1951) 121.

26B. Schooley, A. H,, and S, F. George ““ Input versus output signal-to-noise characteristics of linear
parabolic and semi-cubical detectors ” Proc, National Electronics Conference 7 .(1951) 151,

26C. Langford-Smith, F. ““ A low-distortion A-M detector ”” Radiotronics 18.6 (June 1953) 79, De-
veloped by W. T. Selsted and Bob H. Smith in Radiation Laboratory of University of California.
Summary in Electronics 26.11 (Nov. 1953) 214.

(D) MUTING (Q.A.V.C.) .

62B. Vilkersom, B. §. ““ Muting for A-M or F-M > U.S. Patent No. 2,639,375, assigned to R.C.A.
Described by R. H. Dorf ** Audio Patents ”” Audio Eng. 38.1 (Jan. 1954) 2. Uses crystal oscillator
tuned to centre of pass-band.

(G) CRYSTAL DIODES

85A. Douglas,R. W.and E. G. James ** Crystaldiodes *’ Proc. LE.E. 98 Part 111 53 (May 1951) 157, 177.

85B. Jordan, J. P. “ The ABC’s of germanijum >’ E.E. 71.7 (July 1952) 619.

85C. Lovelock, R. T. “ Point contact germanium rectifiers > W.W. 59.11 (Nov. 1953) 511 ; 59.12
(Dec. 1953) 600. Principles of operation and relation to performance and reliability.

85D. Jones, D. D., and B. C. Brodribb * Some high frequency effects in germanium diodes >’ Electronic
Eng. 26.311 (Jan. 1954) 33.

(H) TRANSISTORS

86. Add discussion Proc. ILE.E. 99 Part III 62 (Nov. 1952) 363.

88. Scott, T. R. ““ Crystal triodes ** Proc. LLE.E. 98, Part III 53 (May 1951) 169, 177.

89. Morton, J. A. “ New transistors give improved performance ** Elect. 25.8 (Aug. 1952) 100.

90. ‘‘ The new tetrode junction transistor >’ Tele-Tech 11.11 (Nov. 1952) 38.

91. Rose, G. M,, and B. N. Slade * Transistors operate at 300 MC ** Elect, 25.11 (Nov. 1952) 116.

92. g)6ser, E. A, R. O. Enders and R. P. Moore “ Transistor oscillators ** R.C.A. Rev. 13.3 (Sept. 1952)
9.

93. Transistor issue (48 articles) Proc. L.R.E. 40.11 (Nov. 1952).

94, Shea, R. F. “ Transistor power amplifiers ** Elect. 25.9 (Sept. 1952) 106.

95, “ Development transistorized equipments > Tele-Tech 12.1 (Jan. 1953) 75.

96, Smith, K, D. “‘ Properties of junction transistors ** Tele-Tech 12.1 (Jan. 1953) 76. .

97. Roddam, T. * Transistors >’ W.W. (1) 59.2 (Feb. 1953) 70 ; (2) 59.3 (March 1953) 125 ; (3)59.4
(April 1953) 175 5  (4) 59.5 (May 1953) 205 ; (5) 59.6 (June 1953) 256 ; (6) 59.7 (July 1953) 311 ;
(7) 59.8 (Aug. 1953) 359 ; (8) 59.9 (Sept. 1953) 435 ; (9) 59.10 (Oct. 1953) 475 ; (10) 59.11 (Nov.
1953) 543 ; (11) 59.12 (Dec. 1953) 568.

CHAPTER 30

RECTIFICATION
ADDITIONAL REFERENCES

33, ggxzn)ax;xé, C. E. “ Resistance-capacitance loading of selenium rectifiers ** Tele-Tech 11.11 (Nov.
34. Corbyn, D.B.“ Special rectifier circuits—-a description of some new high-voltage circuits and con-
sideration of centre-tapped circuits ** Electronic Eng. 24.295 (Sept. 1952) 418.

CHAPTER 32

VIBRATOR POWER SUPPLIES
ADDITIONAL REFERENCES

5. Mitchell, J. H. “ Recent developments in vibrators and vibrator power packs ”’ Jour. Brit. I.R.E.
12.8 (Aug. 1952) 431.

CHAPTER 33
CURRENT AND VOLTAGE REGULATORS

ADDI"I'IONAL REFERENCES

36. Benson, F. A. (book) ** Voltage Stabilizers ” Electronic Engineering, London, 1950,

37. Elmore, W. C., and M. Sands (book) ‘* Electronics > McGraw-Hill Book Co. 1949 p. 363,

38. Seely, S. (book) * Electronic Tube Circuits ”’ McGraw-Hill, 1950, pp. 306-316.

39. Bens;m, F. A. “ The design of series-parallel voltage stabilizers > Electronic Eng. 24.289 (March
1952) 118.

40. Armitage, M. D. * Improved stabilization from a voltage regulator tube ** Electronic Eng. 24,298
(Dec. 1952) 568. Circuit uses Stabilovolt gas-filled voltage regulator tube, together with a bar-
retter.

41. Benson, F. A. ‘* A study of the characteristics of glow-discharge voltage regulator tubes * Electronic
Eng. 24.295 (Sept. 1952) 396 ; 24.296 (Oct. 1952) 456.

42. Kiryluk, W. (letter) *“ Voltage regulator tubes > Electronic Eng. 25.300 (Feb. 1953) 83. Dynamic
test for gas tubes, revealing hysteresis, discontinuities and a.c. resistance of tube.

43. Trigg, R, D. * Voltage stabilization with series valve control ** Electronic Eng. 25.304 (June 1953)
254).  Gives circuit analysis, including resistor shunted across series valve.

44, ““ A.C. thermonic voltage regulator using Radiotron AV33 tungsten filament control diode ”
Radiotronics 18.7 (July 1953) 108,
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45. Benson, F. A, “ Voltage stabilization > Electronic Eng. 25,302 (April 1953) 160; 25.303 (May
1953) 202. With extensive blbhography For non-linear bridge voitage source see also letter
V. H. Auree W.E. 30.8 (Aug. 1953) 2

46. Thomas, P. A, V. * An alternating current stabxlxzer for supplying valve heaters *’ Electronic Eng.
25.310 (Dec. 1953) 522. Review of existing methods and description of transductor controlled

. system giving voltage +19%, output 240 watts. Correspondence 26,315 (May 1954) 218,

47. Edwards, P. L. “ Relaxation oscillations in voltage regulator tubes * Proc. LR.E. 41.12 (Dec. 1953)
1756. Oscillations may occur with gas-filled tubes shunted by a condenser ; conditions are given
for avoiding oscillation.

48. Patchett, G. N. (book) *‘ Automatic Voltage Regulators and Stabilizers ** (Pitman, 1954, 335 pp.).

49. Geer, C. D., and W. C. Brockhuysen ‘‘ Thermal relays control heater voltage >’ Elect. 26.1 (Jan.
1954) 166. Use in receivers and amplifiers.

50. Miles, R. C. ¢ How to design VR tube Cll‘CultS ** Elect. 25.10 (Oct. 1952) 135.

51. Jones, W. R. “ Voltage regulator tubes ” Elect. 26.3 (March 1953) 162,

52. Benson, F. A., and G. Mayo “ Impedance-frequency variations of glow-discharge voltage-regulator
tubes ** Electronic Eng. 26.315 (May 1954) 206. ‘Tubes have resistive and inductive components.
Measurements 0f4 types of tubes from 20 to 10,000 c/s.

53. Dalton, W. M. ““ A.C. voltage stabilizers ” Electronic Eng. 26.317 (July 1954) 310.

54. Hopkins, E. G. ““ Self-heating triode for voltage stabilization > W.E, 31.7 (July 1954) 169.

CHAPTER 34

TYPES OF A-M RECEIVERS

ADDITIONAL REFERENCES

1. Smith, R. A, “ The relative advantages of coherent and incoherent detectors : a study of their
output noise spectra under various conditions >> Proc. LE.E. 89, Part III 55 (Sept. 1951) 401.
2, Tucker, D. G. * The synchrodyne and coherent detectors >’ W.E. 29.346 (July 1952) 184.
3. Tucker, D. G. * The history of the homodyne and synchrodyne > J. Brit. I.LR.E. 14.4 (April 1954)
143. A very complete survey of whole field with exhaustive bibliography.

CHAPTER 35

DESIGN OF SUPERHETERODYNE A-M RECEIVERS

ADDITIONAL REFERENCES

References dealing with interference and noise X
13C. Lampard, D. G. ‘“ The minimum detectable change in the mean-noise input power to a radio
receiver >’ Proc. LLE.E. 101. Part III 70 (March 1954) 111.

References relating to bandspreading

20A. Parry, C. A. ““ A method of bandspreading *’ Proc. LR.E. Aust, 13.10 (Oct. 1952) 365.

20B. “ Fine tuning arrangements >* Electronic Eng. 25,305 (July 1953) 298. Trimmer capacitor con-
nected in shunt with main tuning inductor, and other methods.

General references

63. Waverling, E ““ Printed circuits for home radio receivers ”” Elect. 25.11 (Nov 1952) 140.

64, Davis, B. L. ““ Printed circuit techniques ;: an adhesive tape resistor system > N.B.S. Circular 530
(1952) National Bureau of Standards, Washington D.C.

65, Strafford, F. R. W, ‘ Reducing fire risks—a new method of safeguarding receivers ”” W.W, 58,12
(Dec. 1952) 499.

66. Whitehead, J. C. *“ The S-P 600 Communication Receivers’ (Hammarlund MF-HF-VHF),
Comm. Eng. 13.4 (July/Aug. 1953) 32,

67. Eisler, P. “ Printed circuits and miniaturization’’ Electronic Eng. 25.304 (June 1953) 234. De-
scribes foldable 3-dimensional cu-cmts.

68. Kobe, K. A., and R. P. Graham ** The effect of applying a counter e.m.f, to a Leclanchc cell
paper read before Electro-Chemical Society, U.S.A., 30th April, 1938.

69. Hallows, R. W. * Improvmg the dry cell > W.W. 59. 6 (June 1953) 276.

70. Hallows, R. W. *‘ Reactivating the dry cell”’ W.W. 59.8 (Aug. 1953) 344.

71. Kelly, A. W. ‘‘ Review of new printed circuit development and audio frequency applications *
Jour. "A.E.S. 1.1 (Jan. 1953) 53.

72. Dummer, G. W. A. and D. L. Johnston * Printed and potted electronic circuits ** Proc. L.E.E. 100.
Part IIL 66 (July 1953) 177. .

73. Eisler, P. ‘ Printed circuits : some general principles and applications of the foil technique *

Jour Brit. IRE 13.11 (Nov. 1953) 523.
74. Knight, M. B. Desxgmng trouble-free series tube heater strings >’ Tele-Tech 12.4 (April 1053)

76. Primarily TV receivers.

CHAPTER 36

DESIGN OF F-M RECEIVERS

ADDITIONAL REFERENCES

28, Willmotte, R. M. “ Reception of an F.M. sxgnal in the presence of a stronger signal in the same
frequency band, and other associated results” Proc. LE.E. 101. Part III 70 (March 1954) 69,

29, Medhurst, R. G. * Harmonic distortion of frequency-modulated waves by linear networks  Proc.
1LEE. 101, Part III 71 (May 1954) 171.
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CHAPTER 37
RECEIVER AND AMPLIFIER TESTS AND MEASUREMENTS

ADDITIONAL REFERENCES

43, Terman, F. E.,, and J. M. Pettitt * Electronic Measurements ”’ McGraw-Hill, 2nd ed.  1952.

44. Scroggie, M. G. ‘“Radio Laboratory Handbook > Iliffe, London.

45. Maurice, D., and G. F. Newell and J. G. Spencer * Proposed test procedure for F-M broadcast
receivers ** Electronic Eng. 24,289 (March 1952) 106 ; reprinted Radiotronics 18.3 (March 1953)
39. Also gives results obtained on three actual receivers.

46. ‘ British Standard Glossary of Terms for the Electrical Characteristics of Radio Receivers”’ (BS
2065 : 1954). Comments, W.W. 604. (April 1954) 188.

47. “ Recommended methods of measurement on receivers for amplitude-modulation broadcast trans-
missions >’ (1st ed. 1954), Central office of the International Electrotechnical Commission,”” Pub-
lication 69. . Comments W.W. 60.6 (June 1954) 271.

CHAPTER 38
TABLES, CHARTS AND SUNDRY DATA
Sect. 3 (xi) (F) British Radio Industry Council (page 1360) add after F5 :—
F5a.RIC/131/B. Capacitors, fixed, paper dielectric, foil, in rectangular metal cases.
Additional definition

Maximum output (in receivers). The greatest average output power into the
rated load regardless of distortion.

Abbreviations of titles of periodicals, pages 1367-1369, add

Acustica S. Hirzel Verlag, Zurich.

Comm. Eng. Communication Engineering, The Publishing House,
Great Barrington, Mass. U.S.A. Previously known as
FM-TV and FM-TV Radio Communication.

High Fidelity Audiocom Inc., Great Barrington, Mass. U.S.A.

Jour. AE.S. Journal of the Audio Engineering Society, Box 12
Old Chelsea Station, New York 11, N.Y.

Proc. 1.E.E. Proceedings of the Institution of Electrical Engineers
(Savoy Place, Victoria Embankment, London, W.C.2,
England).

Trans. LR.E.-PGA Transactions Institute of Radio Engineers, U.S.A. Pro-

fessional -Group Audio.

Additional references to standard symbols and abbreviations page 1369)

6. British Standard BS530 : 1948 ¢ Graphical symbols for tele-communications,” supplements 1, 2,
3, 4 (in preparation). See comments, Bainbridge-Bell, L. H. “ The standardization of symbols and
the arrangement of electronic circuit diagrams >’ Jour. Brit. LR.E. 13.7 (July 1953) 339.

7. “ LR.E. Graphical symbols for electrical diagrams >’ Proc. LR.E. 42.6 (June 1954):967. These
are the same as the American Graphical Symbols for Electrical Diagrams, Y32.2—1954, American
Standards Association.

ADDITIONAL ITEMS

Neutralizing circuits (reference to page 1065)

These circuits in Figs.. 26.19 and 26.21 are strictly not neutralizing circuits, but
the effect achieved by using C is similar to that achieved by true neutralization as
it allows the effect of feedback due to grid-to-plate capacitance to be reduced to
negligible proportions, although it does not completely eliminate it.



