
December, 1941 THE WIRELESS ENGINEER 499 

Abstracts and References 
Compiled by the Radio Research Board and reproduced by arrangement with the Department 

of Scientific and Industrial Research 

For the information of new readers it is pointed out that the length of an abstract is generally 
no indication of the importance of the work concerned. An important paper in English, in a 
journal likely to be readily accessible, may be dealt with by a square -bracketed addition to the 
title, while a paper of similar importance in German or Russian may be given a long abstract. 
In addition to these factors of difficulty of language and accessibility, the nature of the work has, 
of course, a great influence on the useful length of its abstract. 

PAGE PAGE 

Propagation of Waves 499 Directional Wireless 509 
Atmospherics and Atmospheric Acoustics and Audio -Frequencies . 509 

Electricity 501 Phototelegraphy and Television ... 511 
Properties of Circuits 501 Measurements and Standards ... 514 
Transmission 503 
Reception .. 504 Subsidiary Apparatus and Materials 516 

Aerials and Aerial Systems 506 Stations, Design and Operation ... 521 

Valves and Thermionics ... 507 Miscellaneous 521 

PROPAGATION OF WAVES 

3219. OBSERVATIONS OF FREQUENCY -MODULATION 
PROPAGATION ON 26 MEGACYCLES [Simplified 
Analysis showing Distortion occurring with 
Two -Path Transmission consists of Intro- 
duction of New Modulation Frequency 
which is Frequency -Modulated and is Not 
Harmonically Related to Fundamental 
Modulation Frequency : Riverhead Obser- 
vations from W9XA, Kansas City (115o 
Miles)].-M. G. Crosby. (Proc. I.R.E., 
July 1941, Vol. 29, No. 7, pp. 398-403.) 

3220. FURTHER COMPARISONS OF METEOROLOGICAL 
SOUNDINGS BY RADIO WAVES WITH RADIO- 
SONDE DATA [and the Effects of Water 
Vapour & Condensed Drops].-A. W. Friend. 
(Bull. Am. Meteorol. Soc., Feb. 1941, Vol. 
22, No. 2, pp. 53-59 : Discussion pp. 59- 

For a previous report see 3728 of 1940. " By 
radiosonde comparisons and improved operating 
techniques it has been found possible to make the 
older equipment [7 of 1940: " older " in comparison 
with new apparatus not yet in regular use] yield 
many more data. . . The weaker tropospheric 
radio -wave reflections from discontinuities in upper 
air regions are made observable only because of a 
continuous background of radio -wave pulse re- 
flection [reflection coefficient around :Io6 to Io '] 
of sufficient magnitude to cause an observable rise 
in the interference background amplitude level. . . 

It is believed possible to detect [" in many cases 
before visible clouds are formed " : cf. 964 of 
March] by means of radio -wave echoes the approxi- 
mate heights of most cloud formations . ' 

[especially of clouds formed by convection under a 
temperature - inversion boundary]. The wave- 
length used was 123 m. For another summary 
see Sci. Abstracts, Sec. B., Aug. 1941, Vol. 44, 
No. 524, pp. 161-162. 

322I. THE EFFECT OF THE DIELECTRIC CONSTANT 
OF THE AIR ON THE FREQUENCY STABILITY 
OF OSCILLATING CIRCUITS [Investigation of 
Influence of Temperature, Relative Humidity, 
& Pressure on the Dielectric Constant].- 
Volpert. (See 3292.) 

3222. MEASUREMENTS OF THE DELAY AND DIREC- 
TION OF ARRIVAL OF ECHOES FROM NEAR- 
BY SHORT-WAVE TRANSMITTERS.-C. F. 
Edwards & K. G. Jansky. (Pr6c. I.R.E., 
June 1941, Vol. 29, No. 6, pp. 322-329.) 
A summary was dealt with in 1292 of May. 

3223. AN AUTOMATIC IONOSPHERE STATION.- 
F. Ya. Zaborshchikov, D. N. Krasnolobov, 
& A. I. Fomina. (Elektrosvyaz [in Russian], 
No. I, 1941, pp. 18-30.) 

A description of the equipment developed in 
Russia for automatic recording of the frequency/ 
height characteristics of the ionosphere. Pulses 
of continuously varying frequency are radiated at 
a rate of 5o per second and the delay between the 
sending and receiving of the impulses is registered 
on a film by a cathode-ray oscillograph. The main 
characteristics of the equipment are as follows - 
(i) The frequency range is 1.5 to 15 Mc/s. (2) 
A complete frequency/height characteristic can 
be taken in 5 minutes. (3) The transmitter and 
receiver are synchronised by a common oscillator. 
(4) The output circuit of the transmitter serves 
also as the input circuit of the receiver. The 
equipment is described in detail, and several circuit 
diagrams are included. A station of this type 
has already been in regular service for six months. 
3224. DISTRIBUTION OF ATMOSPHERIC OZONE [New 

Theory for Greater Amount of Ozone in 
Polar Regions & consequently in High - 
Level Currents of Polar Origin : Ozone 
Distribution as Index of Changes in Circula- 
tion].-O. R. Wulf. (Bull. Am. Meteorol. 
Soc., Feb. 1941, Vol. 22, No. 2, p. 78: 
summary only.) 
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3225. REPORT OF COSMIC RAY OBSERVATIONS 
MADE ON THE U.S. ANTARCTIC EXPEDITION 
IN COOPERATION WITH THE BARTOL RE- 
SEARCH FOUNDATION.-S. A. Korff & E. T. 
Clarke. (Journ. Franklin Inst., Nov. 194o, 
Vol. 23o, No. 5, pp. 567-581.) 

3226. OBSERVATIONAL CLUE TO THE SIZE OF 
METEORS [Evidence in Favour of Relatively 
Large Size].-M. A. R. Khan. (Nature, 
27th Sept. 1941, Vol. 148, p. 372.) 

3227. BRIGHT METEOR FOLLOWED IMMEDIATELY 
BY AURORAL DISPLAY.-C. W. Gartlein. 
(Sci. News Letter, znd Aug. 1941, Vol. 4o, 
No. 5, p. 72.) 

3228. CAUSE OF NIGHT GLOW OF SKY IS MAGNETIC 
ACTIVITY [Lick Observatory Measurements 
show Direct Relationship].-D. R. Barber. 
(Sci. News Letter, 2nd Aug. 1941, Vol. 4o, 
No. 5, p. 78 : Science, 25th July 1941, Vol. 94, 
Supp. p. 8.) 

3229. SUNSPOT AND MAGNETIC STORM OF SEP- 
TEMBER 18TH-20TH.-(Nature, 27th Sept. 
1941, Vol. 148, p. 368.) 

3230. Six PERIODIC FLUCTUATIONS IN SOLAR 
CONSTANT [apparently Components of the 
11 -Year Sunspot Cycle].-Harvard Uni- 
versity. (Journ. Franklin Inst., Nov. 1940, 
Vol. 230, No. 5, p. 654: summary only.) 

3231. PROPOSED STANDARD SOLAR - RADIATION 
CURVES FOR ENGINEERING USE.-P. Moon. 
(Journ. Franklin Inst., Nov. 1940, Vol. 
230, No. 5, pp. 583-617.) 

3232. THE SOLAR CORONA [with Special Attention 
to Edlén's Researches].-D. H. Menzel. 
(Nature, 13th Sept. 1941, Vol. 148, p. 312 : 

summary only.) See also 2348 of September. 

3233. THE ABUNDANCES OF MOLECULES IN THE 
SOLAR REVERSING LAYER.-R. H. Lyddane, 
F. T. Rogers, Jr., & F. E. Roach. (Phys. 
Review, Ist Aug. 1941, Vol. 6o, No. 3, pp. 
281-282.) 

3234. PROPAGATION OF RADIO WAVES ROUND THE 
EARTH [General Account].-T. L. Eckersley. 
(Nature, 27th Sept. 194', Vol. 148, pp. 
364-366.) 

3235. THE EFFECT OF THE EARTH'S CURVA- 
TURE ON GROUND -WAVE PROPAGATION.- 
G.W.O.H : Burrows & Gray.. (Wireless 
Engineer, Oct. 1941, Vol. 18, No. 217, pp. 
393-395.) Editorial on the paper dealt 
with in 1834 of July. 

3236. WAVE PROPAGATION OVER TWO PARALLEL 
WIRES : THE PROXIMITY EFFECT-INDUCT- 
ANCE.-C. M. Hebbert. (Bell S. Tech. Journ., 
July 1941, Vol. 20, No. 3, pp. 325-330.) 
Appendix to a paper on the " Transmission 
Characteristics of Toll Telephone Cables at 
Carrier Frequencies." 

3237. ANGULAR DISTRIBUTION OF LIGHT SCATTERED 
IN LIQUIDS [Centres scatter in Manner of 
Particles small compared with A, with 
Additional Scattering independent of Direc- 
tion & of Polarisation State].-L. H. Dawson 
& E. O. Hulburt. (Journ. Opt. Soc. Am., 
Aug. 1941, Vol. 31, No. 8, pp. 554-558.) 

3238. THE MEASUREMENT OF THE REFRACTING 
POWER OF ABSORBING LIQUIDS.-H. Litt - 
mann. (Physik. Zeitschr., Ist Oct. 194o, 
Vol. 41, No. 19, pp. 442-447.) 

A previous paper (3o of January) derived 
theoretically and experimentally the intensity 
characteristic of light reflected from an absorbing 
medium, and showed the likelihood that the measure- 
ment of the refracting power of such a medium by 
means of total reflection would be subject to 
systematic errors. This point is investigated in 
the present paper by means of two methods of 
measuring the refracting power which are un- 
affected by absorption. 

3239. SCATTERING OF LIGHT BY PIGMENT PARTICLES 
[and the Derivation of an Empirical Equa- 
tion for Scattering as Function of Particle 
Size, over Wide Range of Sizes & Indices 
of Refraction].-D. H. Clewell. (Journ. 
Opt. Soc. Am., Aug. 1941, Vol. 31, No. 8, 

pp. 521-527.) 

PENETRATION OF FOG BY LIGHT FROM 
SODIUM AND TUNGSTEN LAMPS.-M. LUC- 
kiesh & L. L. Holladay. (Journ. Opt. Soc. 
Am., Aug. 1941, Vol. 31, No.. 8, pp. 528- 
530.) 

A NEW EXPERIMENT ON THE INTERFERENCE 
OF DIVERGING LIGHT RAYS [Limitations of 
Fresnel's Two -Mirror Arrangement avoided 
by Use of Mica Sheet, giving Patterns on 
Large Screen].-R. W. Pohl. (Physik. 
Zeitschr., 15th Nov. 1940, Vol. 41, No. 
2I/22, pp. 498-499.) 

3242. ON THE PHENOMENON OF " FRINGES " IN A 

PURELY CORPUSCULAR THEORY OF LIGHT- 
S. T. Serghiesco. (Journ. Opt. Soc. Am., 
Aug. 1941, Vol. 31, No. 8, pp. 550-554.) 
For previous work see 1529 of May. 

3240. 

3241. 

3243. THE VELOCITY OF ACOUSTICAL AND ELEC- 
TROMAGNETIC WAVES [Refutal of Stratton's 
Objection to Einstein's Second Postulate 
(c Independent of Motion of Source) by 
Consideration of Doppler Effect, etc.].- 
G.W.O.H. (Wireless Engineer, July 1941, 
Vol. 18, No. 214, pp. 265-266.) Criticism 
of views in " Electromagnetic Theory " 
(1819 of July). 

3244. A NEW WAY OF MEASURING THE VELOCITY 
OF LIGHT.-R. A. Houstoun. (Proc. Roy. 
Soc. Edinburgh, Sec. A, Part I, Vol. 61, 1941, 
pp. 102-114.) See 42 of 1939. The quartz 
plate, oscillating in a ioo Mc/s field, acts as 
an intermittent grating to light passing 
through it, parallel to the optical axis. 
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ATMOSPHERICS AND ATMOSPHERIC 
ELECTRICITY 

3245. CATHODE-RAY-OSCILLOGRAPHIC INVESTIGA- 
TION OF A LIGHTNING STROKE [Records of 
Two Strokes whose Effects are Known 
(" Cold " Lightning splitting Tree, No 
Burning : " Hot " Lightning with Fatal 
Effect & Burning : Influence of Duration 
of Main Discharge : Implications for Pro- 
tective Devices].-H. Norinder. (E.T.Z., 
loth July 1941, Vol. 62, No. 28, pp. 617-621.) 

3246. THUNDERSTORM PROBLEMS [Summary of 
Discussion].-F. J. W. 'Whipple. (Nature, 
13th Sept. 1941, Vol. 148, pp. 305-307.) 

3247. " PHYSICS OF THE AIR " [Book Review].- 
W. J. Humphreys. (Proc. Phys. Soc., Ist 
Sept. 1941, Vol. 53, Part 5, No. 299, pp. 
624-625.) For a paper by the same writer 
see 2915 of 1940. 

3248. FORMATION OF CLOUD AND RAIN [Survey], 
and SEA -SALT AND CONDENSATION NUCLEI. 
-G. C. Simpson. (Sci. Abstracts, Sec. A, 
Aug. 1941, Vol. 44, No. 524, p. 225: p. 225.) 

3249. TURBULENCE AND THE GROWTH OF CLOUD 
DROPS.-D. Arenberg. (Sci. Abstracts, Sec. 
A, Aug. 1941, Vol. 44, No. 524, p. 225.) 

3250. GROUNDING ELECTRIC CIRCUITS EFFECTIVELY: 
PART III-GROUND SYSTEM REQUIREMENTS. 
-J. R. Eaton. (Gen. Elec. Review, Aug. 
1941, Vol. 44, No. 8, PP 451-456.) 

3251. ELECTRETS MADE FROM DRY -MIXED COM- 
PONENTS, and EFFECT OF PRESSURE ON THE 
SURFACE CHARGE OF AN ELECTRET.-W. J. 
Dodds & J. D. Stranathan : G. E. Sheppard 
& J. D. Stranathan. (Phys. Review, 15th 
Aug. 1941, Vol. 6o, No. 4, p. 36o : pp. 360- 
361.) For previous work on electrets see 
1961 of 1940 and back reference. 

PROPERTIES OF CIRCUITS 

3252. A STABILISED FREQUENCY DIVIDER [for 
Frequency -Measuring Equipment, Wire -Line 
Carrier Systems, etc : Relaxation Oscillator 
stabilised by Selective Feedback, and syn- 
chronised as Frequency Divider at High 
Orders of Division : High Degree of Inde- 
pendence of Operating Conditions : etc.].- 
G. Builder. (Proc. I.R.E., April 1941, Vol. 
29, No. 4, PP. 177-181.) 

3253. THEORY AND APPLICATION OF RESISTANCE 
TUNING [Special Suitability of Transitron 
(Reverse-Transconductance) Oscillator (2296 
of 1939) : Frequency Variations of 5o : I 
if Good Wave -Form is Not Essential: 
Linear RIf Relation for 1.5 : i Variation 
(with Resistance Change in Both Arms) : 

Applications to Laboratory Oscillator, Fre- 
quency -Modulation, & Industrial (Tem- 
perature, Pressure, Humidity, etc.) Measure- 
ments].-C. Brunetti & E. Weiss. (Proc. 
I.R.E., June 1941, Vol. 29, No. 6, pp. 
333-344) 

501 

3254. MEASUREMENTS OF SHOT AND THERMAL 
NOISE : THE LINEAR RECTIFIER AS INDI- 
CATOR.-Bell. (See 3353.) 

3255. ERRORS IN THE CALIBRATED LOSSES OF 
SYMMETRICAL RESISTANCE NETWORKS [with 
Equations & Curves for Corrections when 
Terminations differ from Assumed Values].- 
A. W. Melloh. (Proc. I.R.E., July 1941, 
Vol. 29, No. 7, pp. 387-390.) 

3256. REGULATING METHODS IN CONTROLLABLE 
ELECTRICAL SYSTEMS AND THE CRITERIA 
FOR THEIR STABILITY [Theoretical Investiga- 
tion with Practical Conclusions : the Con- 
flicting Demands of Precise Regulation and 
Short Regulating Time, in Direct & In- 
direct Control Methods : the Advantages 
of a Combined Method : etc.].-W. Artus. 
(E.N.T., Oct. 1940, Vol. 17, No. lo, pp. 
231-244.) 

3257. THE CROSLEY CONTRAST EXPANDER : AN 

ANALYSIS OF THE CIRCUIT [Bridge Circuit 
with Two Metal -Filament Lamps].-Amos. 
(See 3396.) 

3258. THE SOLUTION OF A.C. CIRCUIT PROBLEMS 
[Method using Matrix Multiplication].- 
Pipes. (See 3554.) 

3259. THE RESPONSE OF ELECTRICAL NETWORKS 
TO NON -SINUSOIDAL PERIODIC WAVES 
[Direct Method of Attack yielding Accurate 
Equation of Final Current Shape].-N. 
Marchand. (Proc. I.R.E., June 1941, Vol. 
29, No. 6, pp. 330-333.) 

3260. NATURAL AND RESONANT FREQUENCIES OF 
COUPLED CIRCUITS.-G.W.O.H. (Wireless 
Engineer, June 1941, Vol. 18, No. 213, pp. 
221-223.) 

Extension of writer's previous method (Elec. 
World, 1916) to study of resonant frequencies when 
one circuit only is excited : for low resistances there 
are 3, including the antiresonance (rejector reson- 
ance) frequency : this remains unchanged as the 
resistances are progressively increased, while the 
other two approach, coalesce, and vanish : the 
surviving frequency is no longer that of rejector 
resonance but of acceptor resonance. 

3261. COUPLING CIRCUITS AS BAND-PASS FILTERS : 

PARTS I, II, & III [Television & Other 
Techniques demand Precision Method of 
Design, provided by Straight Filter Theory : 

Formulae for Double - Parallel, Single - 

Parallel, & Series -Parallel Tuned Mutual 
Coupling Circuits, Tapped -Inductance Cir- 
cuit, etc : Design Charts].-E. K. Sande - 
man. (Wireless Engineer, Sept., Oct., & 
Nov. 1941, Vol. 18, Nos. 216, 217, & 218, 

PP. 365-367, 4o6-415, & 450-454) For the 
final part see this issue (December). 

3262. UNDERCOUPLING IN TUNED COUPLED CIR- 
CUITS TO REALISE OPTIMUM GAIN AND 

SELECTIVITY.-Adams. (See 331o.) 

3263. A COAXIAL FILTER FOR VESTIGIAL-SIDEBAND 
TRANSMISSION IN TELEVISION.-Salinger. 
(See 3411.) 
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3264. CONCENTRIC LINES AS BAND-PASS FILTERS: 
NEW DEVELOPMENTS.-R.C.A. Laboratories. 
(E. & Television & S-W.W., Jan. 1941, 
Vol. 14, No. 155, p. 28.) 

3265. A BAND FILTER WITH VERY STEEP ATTENUA- 
TION RISE AT ONE FLANK [Combination of 
Quartz Filter & Input Network].-H. Rupp. 
(E.N.T., Dec. 1940, Vol. 17, No. 12, pp. 
275-280.) 

Primarily for the distortion -measuring equipment 
dealt with in 3400, below, but of interest also for 
high-fidelity Gamer systems (for broadcast pro- 
grammes, etc.). It has an attenuation rise of 6.3 
nepers in an interval of 35 c/s at the lower cut-off 
frequency of 49.5 kc/s, and a pass -band of 20 kc/s. 

3266. STRAY CAPACITANCES : THEIR INFLUENCE 
ON THE EFFECTIVE INDUCTANCE OF A COIL 
IN A METAL CONTAINER [measured by 
Resonance Method and Unbalanced & 
Balanced Transformer Bridge Methods, for 
Various Connections of Metal Container : 

Effects in Constant -K Band -Pass & Band - 
Pass Crystal Lattice Filters, and Methods 
of Overcoming Them].-L. I. Farren' & 
R.S. Rivlin. (Wireless Engineer, Aug. 
1941, Vol. 18, No. 215, pp. 313-323.) From 
the G.E.C. laboratories. 

3267. THE BAND-PASS EFFECT [Transformation 
of Low -Pass & High -Pass Sections into 
Band -Pass " Ampli -Filters," in Certain Con- 
ditions] : ITS NATURE IN ELECTRIC WAVE - 
FILTERS TERMINATED IN NEGATIVE IM- 
PEDANCE.-S. P. Chakravarti. (Wireless 
Engineer, March 1941, Vol. 18, No. 210, 
pp. 103-III.) Further development of the 
work dealt with in 1720 of 1936, 3495 of 
1938, and 51 of January (for later work see 
1032 of April). 

3268. THE FOUNDATIONS OF FILTER THEORIES, 
AND THEIR APPLICATIONS.-H. Epheser & 
H. Glubrecht. (E.N.T., Aug. 1940, Vol. 17, 
No. 8, pp. 169-192.) 

It is understandable that the practical engineer 
may find even Piloty's comprehensive papers 
(2477 of 1937 and 2226 of 1938) too mathematical 
for him, but even the admirably practical work of 
Jacoby & Schmidt (" Reactance Quadripole as 
Filter " : Siemens-Veröff. a.d. Nachrichtentech., Vol. 
2, 1932, p. 279 onwards) did not lead to a wide 
spreading of filter theory. This is probably be- 
cause the technician loses interest when a treatment 
becomes too full and complicated and the particular 
application he has in his mind is obscured. The 
writers have set out to produce a complete and 
unified presentation of the fundamentals which shall 
be comprehensible without previous acquaintance 
with the subject and which shall serve as an easy 
path to the utilisation of Cauer's important papers 
and books (20 references are given to these, many 
of which have been dealt with in past Abstracts : 

see for example 1932 Abstracts, p. 537-a paper in 
English which is marked as specially important ; 

1613 of 1935 ; 3915 of 1939 ; 2539 of 1940. For 
later papers, not mentioned, see 1627 of June and 
3017 of November). 

Part A of the present paper deals with the prop- 

erties of the linear network and the dipole, Part B 
with quadripoles. Part C gives a development of 
filter circuits by Cauer's method (including both the 
Tschebyscheff and Jaumann methods of deter- 
mining the parameters : see 1933 Abstracts, p. 
443, and back references). Part D deals with the 
actual carrying out of the design of appropriate 
circuits, and with the effects of matching errors 
and losses : an appendix gives a proof of the 
reactance law. 

3269. CANONICAL NETWORK CIRCUITS FOR REACT- 
ANCE QUADRIPOLES WITH PREDETERMINED 
CHARACTERISTICS. - H. Piloty. (T.F.T., 
Sept., Oct., & Nov. 1940, Vol. 29, Nos. 9, 
Io, & II, pp. 249-258, 279-290, & 320-325.) 
For earlier work see 959 (and 958) of 1940, 
and cf. 3272, below. 

3270. ON THE THEORY OF INSERTION LOSSES.- 
E. V. Zelyakh. (Elektrosvyaz [in Russian], 
No. 1, 1941, pp. 62-68.) A number of 
practical problems concerning insertion losses 
in complex circuits are presented in the 
shape of five theorems, the proofs of which 
are given. 

3271. STANDARDISED CURVE TABLES FOR THE 
CALCULATION OF THE WAVE TRANSMISSION 
EQUIVALENTS OF BAND-PASS FILTER SEC- 
TIONS [m-" T " and m-" Pi " Sections of 
Zobel Band -Pass Network : Band -Pass 
" X " Section of Series Oscillatory Circuits, 
and of Parallel].-R. Feldtkeller. (T.F.T., 
July 1940, Vol. 29, No. 7, pp. 201-206.) 

3272. THE CALCULATION OF FILTER CIRCUITS FROM 
THEIR OPERATIVE ATTENUATION.-R. Feldt- 
keller & W. Rheinhard. (T.F.T., Nov. 1940, 
Vol. 29, No. 11, pp. 313-32o.) 

" For a low-pass X -circuit with two attenuation 
peaks in the suppression region, and for the filter 
circuits derived from this by equivalence con- 
siderations and simple frequency transformations 
the circuit elements are calculated in an elementary, 
partly graphical method from the requirements of 
the operative attenuation " : the method of Piloty 
(959 of 1940 [see also 958]) is considered to be too 
complicated mathematically for the practical man. 
3273. OPERATIVE TRANSMISSION EQUIVALENT [Be- 

triebsmass] AND ECHO EQUIVALENT OF 
SYMMETRICAL LOSS - FREE QUADRIPOLES 
[Establishment of Relation, with Help of 
Reactance Angle : Graphical Representa- 
tion, leading to Determination of Operative 
Attenuation & Echo Attenuation (due to 
Reaction of Quadripole on Transmitter 
through Its Impedance) : etc.].-R. Feldt- 
keller. (T.F.T., Nov. 1940, Vol. 29, No. 11, 
PP. 339-341.) 

3274. BUILDING -UP PROCESSES IN OSCILLATORY 
CIRCUITS [Treatment applicable to Ex- 
ploring -Note Sound Analysis, Amplifiers 
with Several Mutually Detuned Circuits, 
etc.].-Feldtkeller. (See 3417.) 

3275. SOME NOTES ON LINEAR AND GRID -MODU- 
LATED RADIO -FREQUENCY AMPLIFIERS.- 
Terman & Buss. (See 3298.) 



December, 1941 THE WIRELESS ENGINEER 

3276. HIGH -GAIN WIDE -PASS -BAND AMPLIFIER 
DESIGN [for Minimum Number of Valves : 

by Use of Couplings wth Complementary 
Frequency -Response Curves], and NEUTRAL- 
ISING WIDE - BAND AMPLIFIERS.-R.C.A. 
Laboratories. (E. & Television & S-W.W., 
Jan. 1941, Vol. 14, No. 155, pp. 12-14: 
Feb. 1941, No. 156, pp. 84 and 86.) 

3277. ELIMINATING PEAKS IN AMPLIFIER RESPONSE 
CURVES.-R.C.A. Laboratories. (See 3418.) 

3278. VALVE ADMITTANCE CORRECTION CIRCUITS 
[for Neutralisation of Negative Input Con- 
ductances arising at Ultra -High Frequencies]. 
-R.C.A. Laboratories. (E. & Television 
& S-W.W., May 1941, Vol. 14, No. 159, 
p. 208.) 

3279. REDUCING PHASE SHIFT IN NEGATIVE - 
FEEDBACK AMPLIFIERS [by Sandwiched 
Tertiary Winding for Feedback Voltage, 
giving Tight Coupling & Reduced Leakage 
Inductance].-R.C.A. Laboratories. (E. & 
Television & S-W.W., Feb. 1941, Vol. 14, 
No. 156, p. 75.) 

3280. EQUIVALENT CIRCUITS OF THE FEEDBACK 
AMPLIFIER [" Constant Voltage " & " Con- 
stant Current " Equivalent Circuits of Simple 
Amplifier, of Proved Utility, re -drawn for 
Feedback Amplifier by Artifice of replacing 
Forward & Feedback Paths by Equivalent 
Forward Path utilising a Hypothetical 
Valve : Application to Cathode -Coupled 
Amplifier]. - A. Fairweather. (Wireless 
Engineer, April 1941, Vol. 18, No. 2I I, pp. 
151-153.) 

3281. THE THEORY OF SELF - BALANCING PHASE - 
INVERSION CIRCUITS.-A. A. Rizkin. (Elek- 
trosvyaz [in Russian], No. i, 1941, pp. 
39-46.) 

Phase -inversion circuits used for the transition 
from single -valve to push-pull operation are dis- 
cussed, and the defects of the self -balancing circuit 
described by Lorenzen (Fig. I : see 1431 of 1939) 
are pointed out. A symmetrical self -balancing 
circuit (Fig. 2) which is free from these defects is 
proposed by the author. The main feature of this 
circuit is the introduction of a negative feedback 
to the main branch of the push-pull circuit. The 
operation and design of this, and of the more general 
circuit with independent feedback to both valves 
(Fig. 4), are discussed. A symmetrical self - 
balancing circuit in which the source of excitation 
can be earthed is also considered. The discussion 
is illustrated by numerical examples, and in con- 
clusion a few critical remarks are made on the 
circuit (Fig. 7) proposed by Terman & others 
(64 of 194o), which came to the author's knowledge 
after this paper had been completed. 

3282. A NEW TYPE OF DIRECT -CURRENT AMPLIFIER 
[for Measuring & Control Purposes].- 
Eberhardt, Nüsslein, & Rupp. (See 3588.) 

3283. NON-LINEAR DISTORTION IN AMPLIFIER 
VALVES AND LOW -FREQUENCY TRANS- 
FORMERA.-Kettel. (See 3357.) 
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3284. LOAD CURRENTS IN TRANSFORMERS WITH 
SEVERAL SECONDARY WINDINGS [as in 
Mains Units for Wireless Apparatus : De- 
pendence of Current in One Winding on 
Load on Another (Development of For- 
mulae) : Determination of Constants by 
Open -Circuit & Short -Circuit Measurements : 

Example].-H. H. Wolff. (E.N.T., Sept. 
1940, Vol. 17, No. 9, pp. 209-213.) 

3285. THE DESIGN OF THE UNIVERSAL WINDING 
[for Max. Inductance in Min. Volume].- 
Hershey. (See 346o.) 

3286. REDUCING LOSS IN H.F. COUPLINGS [e.g. 
between Balanced Two -Wire Line and 
Earthed, Unbalanced Concentric - Line 
Resonator].-R.C.A. Laboratories. (E. & 
Television & S-W.W., Jan. 1941, Vol. 14, 
No. 155, PP. 31-32.) 

3287. THE CALCULATION OF CAPACITANCES FOR 
CABLES OF SIMPLE CROSS SECTION [Com- 
parison of Methods used by Breisig, Kaden 
(Electrical Images : 68 of 1936 and 1879 of 
1937], Kaden (Potential of Line Multiple 
Sources), & Meinke (3081 of ,94o)].-F. 
Sommer. (E.N.T., Dec. 194o, Vol. 17, No. 
I2, pp. 281-294.) For previous work see 
4070 of 1939. 

3288. CIRCUIT -DESIGNATION METHOD [New System 
of Circuit -Wiring Representation showing 
Paths of Various Types of Current].-O. H. 
Caldwell. (Proc. I.R.E., May 1941, Vol. 29, 
No: 5, pp. 289-290.) 

TRANSMISSION 

3289. THE GENERATION OF HIGH POWERS ON 

SHORT WAVES [Io m : 220 W Output for 
850 W Input] WITH QUENCHED SPARK 
GAPS.-W. Schönfeld. (E.T.Z., 26th June 
1941, Vol. 62, No. 26, p. 598: summary of 
1938 Dresden Dissertation.) 

A ten -gap discharger is used : it has in parallel 
with it an auxiliary LC circuit (45o kc/s in the best 
conditions), every half -wave of which shock - 
excites the short-wave circuit afresh. Conditions 
for the best results are given. 

3290. BEAM POWER TETRODES AS NEGATIVE - 
RESISTANCE OSCILLATORS.-H. L. Krauss. 
(Proc. I.R.E., March 1941, Vol. 29, No. 3, 
p. 141 : summary only.) 

3291. THE PIERCE PIEZOELECTRIC OSCILLATOR: 
ANALYSIS FOR THE DESIGN OF CRYSTAL- AND 

LINE -CONTROLLED APPARATUS.-Jefferson. 
(See 3439.) 

3292. THE EFFECT OF THE DIELECTRIC CONSTANT 
OF THE AIR ON THE FREQUENCY STABILITY 
OF OSCILLATING CIRCUITS.-A. R. Volpert. 
(Elektrosvyaz [in Russian], No. I, 1941, pp. 
31-38.) 

It is pointed out that the frequency stability 
of an oscillating circuit is affected by the humidity 
of the air no less than by temperature, the humidity 
acting (a) directly by changing the dielectric con- 
stant a of the air, and (b) indirectly by affecting 
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the properties of the insulating materials. Changes 
occurring under heading (a) only are dealt with in 
the present paper. 

Formula 8 is derived for determining e - r of 
humid air. In this formula p is the total pressure 
of the air and water vapour (in mm Hg), T the 
absolute temperature, and k = eJp, where e = p2, 
the water -vapour pressure. A family of curves 
e - I calculated from (8) for different temperatures 
and relative humidities g is shown in Fig. 1. In 
Fig. 2 experimental curves are plotted showing 
the variation of t (in degrees C), g, and q (absolute 
humidity) with time in a thermostatic oven, and 
also a calculated curve e - I. A modified formula 
(i3) is then derived in which k is replaced by 
gE/ioo p (from eqn. io) : this gives e - i in terms 
of T, g, p, and E (saturated vapour pressure at 
a given temperature). Using this formula, the 
effects of t, g and p on a are investigated separately 
by determining the corresponding coefficients of e, 
i.e. relative increases in e for a unit change in each 
of the above factors. Formulae 54, 15, and 16 
for calculating these coefficients are derived, and 
curves are plotted in Figs. 3, 5, and 6 showing their 
variation with t. 

Curves showing the variation of the temperature 
coefficient at various constant temperatures when 
g is varied are also plotted (Fig. 4). The effect of 
altitude on a is also investigated, and it is shown 
that for a change of ± loo m e is changed by 

9 x 
The curves prove that humidity may affect con- 

siderably the frequency of an oscillating circuit, 
and it is therefore suggested that deliquescent 
materials, such as calcium chloride, should be used 
in thermostatic ovens. 
3293. EFFECT OF TEMPERATURE ON FREQUENCY 

OF 6J5 OSCILLATOR [for Television & F.M.]. 
-(See 3303.) 

3294. DRIFT ANALYSIS OF THE CROSBY FREQUENCY - 
MODULATED TRANSMITTER CIRCUIT [Crosby 
A.F.C. Circuit, with Proper Attention to 
Design and Choice of Frequency Multiplica- 
tions, provides Stability of . Same Order as 
Crystal: etc.].-E. S. Winlund. (Proc. 
I.R.E., July 1941, Vol. 29, No. 7, pp. 390- 
398.) 

3295. A NOTE ON AMPLITUDE, PHASE, AND FRE- 
QUENCY MODULATION [Mathematical Analy- 
sis & Vector Diagrams].-H. D. Bickley. 
(P.O. Elec. Eng. Journ., April 1941, Vol. 
34, Part I, pp. 42-45.) 

3296. THEORY AND APPLICATION OF RESISTANCE 
TUNING [Special Suitability of Transitron 
Oscillator : Applications to Laboratory Os- 
cillator, Frequency - Modulation, etc.].- 
Brunetti & Weiss. (See 3253.) 

3297. THE SOLUTION OF UNSYMMETRICAL -SIDE - 
BAND PROBLEMS WITH THE AID OF THE 
" ZERO -FREQUENCY CARRIER " [with Com- 
bined Amplitude & Angle Modulation, a 
Concept derived from Consideration of the 
" Vector Envelope " : Solution yields 
directly the Modulation Envelope of Output 
Signal].-H. A. Wheeler. (Proc. I.R.E., 
Aug. 1941, Vol. º9, No. 8, pp. 446-458.) 
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3298. SOME NOTES ON LINEAR AND GRID -MODU- 
LATED RADIO -FREQUENCY AMPLIFIERS.- 
F. E. Terman & R. R. Buss. (Proc. I.R.E., 
March 1941, Vol. 29, No. 3, pp. 104-107.) 
A summary was dealt with in 3794 of 1940. 

3299. THE MEASUREMENT OF MODULATION DEPTH 
[Method comparing Modulation Amplitude 
with Mean Carrier Amplitude, Electrically, 
before applying Result to Indicating Circuit : 

applied in Peak Programme Meter for 
B.B.C. Monitoring].-H. D. McD. Ellis. 
(Wireless Engineer, March 1941, Vol. 18, 
No. 210, pp. 99-102.) 

3300. THE MEASUREMENT OF MODULATION IN 
CARRIER AMPLIFIERS.-J. P. Kinzer. (Bell 
Lab. Record, Aug. 1941, Vol. 19, No. Iz, 
PP. 374-378) 

Particularly for the modulation product 2P - Q, 
which is usually in phase for all the amplifiers in 
tandem, so that the total power is proportional to 
the square of the number of amplifiers. 

3301. HALF -WAVE MODULATION [Intelligibility of 
Speech Not Seriously Depreciated by Trans- 
mission of One Half Only of Wave -Form : 

for Given Communication Requirement, 
limited in Range by Effect of Noise on 
Intelligibility, Design of Transmitter to 
transmit Half the Speech Wave gives 44% 
Saving in Power, 17% in Peak Emission, 
& Omission of Much Apparatus].-C. E. G. 
Bailey. (Wireless Engineer, July 1941, Vol. 
18, No. 214, pp. 279-282.) 

RECEPTION 

3302. DIODE AS RECTIFIER AND FREQUENCY - 
CHANGER [Usefulness of Diode as Fre- 
quency -Changer when Transit -Time Effects 
would be Troublesome in Multi -Electrode 
Valves : etc.].-Bell. (See 3343.) 

3303. EFFECT OF TEMPERATURE ON FREQUENCY OF 
6J5 OSCILLATOR [Compensation of Fre- 
quency Drift during Warming -Up Period : 

for Television & F.M.].- (Sci. Abstracts, 
Sec. B, Aug. 1941, Vol. 44, No. 524, p. 163.) 
From Radiotronics, Bull. No. IIo. 

3304. TEMPERATURE AND FREQUENCY - DRIFT 
[Observations on a Television Receiver].- 
R.C.A. Laboratories. (E. & Television & 
S-W.W., April 1941, Vol. 14, No. 158, 
pp. 182-183.) 

VIBRATOR UNITS WITH ULTRA -HIGH -FRE- 
QUENCY RECEIVERS [Suitability of " Vibra - 
packs "1.-S. L. Robinson. (E. & Television 
& S-W.W., Feb. 1941, Vol. 14, No. 156, p. 
96.) 

3306. IMPROVEMENTS IN B -BATTERY PORTABILITY 
[Package Size per Unit of Capacity reduced 
by about 5o% : Design of " Miñimax " 
Types].-H. F. French : Ever -Ready Com- 
pany. (Proc. I.R.E., June 1941, Vol. 29, 
No. 6, pp. 299-303.) See also 1062 of April. 

3305. 
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3307. SAFETY REQUIREMENTS FOR MAINS -OPERATED 
WIRELESS APPARATUS [Notice of Specifica- 
tion B.S. 415-1941].-British Standards 
Institution. (Wireless Engineer, May 1941, 
Vol. 18, No. 212, p. 197.) 

3308. RECEIVER AERIAL COUPLING CIRCUITS.- 
Sturley. (See 3334.) 

3309. MEASUREMENT OF LOOP -ANTENNA RE- 
cEIVERS.-Swinyard. (See 345o.) 

3310. UNDERCOUPLING IN TUNED COUPLED CIR- 
CUITS TO REALISE OPTIMUM GAIN AND 

SELECTIVITY [Mathematical Analysis to 
obtain Optimum Coupling in Practical 
Design of I.F. Transformers for Super- 
heterodyne Receivers : Existence of a Non - 
Critical Optimum Coupling below the Critical 
Value].-J. J. Adams. (Proc. I.R.E., May 
1941, Vol. 29, No. 5, pp. 277-279.) 

331I. D.C. AMPLIFIED A.V.C. CIRCUIT TIME CON- 
STANTS [Examination of Statement (Kellogg 
& Phelps, 2100 of 1937) that Total Time 
Constant of Two RC Circuits separated by a 
Valve is Sum of Individual Time Constants : 

Influence of Comparative Values of These : 

Practical Errors due to Variations of Valve 
Slope Resistance & Amplification Factor : 

a More Correct Formula].-K. R. Sturley & 

F. Duerden. (Wireless Engineer, Sept. 1941, 
Vol. 18, No. 216, pp. 353-36o.) 

3 312. SOME NOVEL AUTOMATIC -FREQUENCY -CON- 
TROL CIRCUITS [especially the Use of Thyrite 
Resistances], and IMPROVED DISCRIMINATOR 
CIRCUIT FOR AUTOMATIC FREQUENCY CON- 
TROL.-Anon : R.C.A. (E. & Television & 
S-W.W., Feb. 1941, Vol. 14, No. 156, pp. 
82 and 84 : March 1941, No. 157, p. 141.) 

3313. FURTHER NOTES ON GANGING SUPERHETERO- 
DYNE RECEIVERS [Derivation of Formulae 
for Direct Calculation of Circuit Com- 
ponents & Fault Factor : with Curves for 
Quantities involved].-M. Wald. (Wireless 
Engineer, April 1941, Vol. 18, No. 211, pp. 
146-15o.) Further development of the work 
dealt with in 1839 of 1940. 

3314. THE SUPERHETERODYNE RECEIVER AS A 

SOURCE OF H.F. INTERFERENCE.-R. Moebes. 
(T.F.T., July 1940, Vol. 29, No. 7, pp. 
196-199.) 

Most modern broadcast receivers employ an i.f. 
between 468 and 475 kc/s (but see later) and the 
oscillator frequency is by that amount higher than 
the signal frequency. The amplitude of the oscil- 
lator -frequency oscillations varies according to the 
mixing valve used, the frequency, and the supply 
voltages, and ranges between 5 and 15 vas. The 
amplified i.f. voltage at the rectifier is generally 
also around Io v. Such voltages demand a careful 
screening of the oscillatory circuit, particularly 
the coils, if a radiation of these frequencies is not 
to occur and cause effects in the receiver itself or 
in neighbouring receivers. The metal cases em- 
ployed in commercial receivers are out of the 
question for broadcast receivers using the cabinet 
as their loudspeaker baffle, and in practice the 
ordinary receiver of this type allows the hetero - 
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dyning and i.f. oscillations to be detected (by a 
small frame and a sensitive receiver) in its immediate 
neighbourhood ; in certain cases, probably as the 
result of resonance effects, the i.f. radiation may 
interfere with neighbouring sets. As a rule, how- 
ever, the direct radiation does not have this effect, 
even when, to save metal, the metal of the chassis 
is replaced by a synthetic material. The screening 
cans of the oscillator and band -filter circuits ought 
not, however, to be dispensed with. 

But more serious than the direct radiation is the 
possibility of the action of the oscillator circuit on 
the input circuit, by which voltages of the hetero- 
dyning frequency may appear at the aerial terminals 
and cause interference. Such action may be direct 
(when the design is unfortunate and the com- 
ponents' screening inadequate) or through the 
mixing valve : for the majority of receivers still 
have no h.f. input stage, and even those that have 
an input band -filter usually convert this, on the 
short-wave band, into a simple circuit. The 
magnitude of the heterodyning voltages likely to 
be thus produced at the input -circuit terminals 
through the mixing valve is here examined theoreti- 
cally and, on certain assumptions, found to be 
7-Io my on the medium band, 2-3 my on the long 
waves, and as much as 75 my on the short. The 
direct action of the oscillator circuit on the input 
circuit is likely to add still more : confirmatory 
tests on a number of 6- and 7 -circuit receivers 
showed good agreement with theory on the medium 
and short waves (suggesting that here the indirect 
action is predominant) but gave values much 
higher than those calculated on the long waves 
where, presumably, the direct action is more 
serious : the measured voltages ranged from 
20-30 mv and even, in certain cases, to 80 mv. 
Seven -circuit sets with band -filter input on the 
medium and long waves gave voltages usually 
under 1 my ; but on the short waves, as predicted 
above, they yielded values around loo mv. 

The remainder of the paper discusses the effects 
of these voltages in actual practice, particularly 
with community -aerial systems ; the comparatively 
small number of complaints received seems to 
require explanation, and some suggestions are made. 
Among these, it is pointed out that with the usual 
i.f. of about 470 kc/s most of the heterodyning 
frequencies lie outside the broadcast band : lately, 
however, certain receivers have been brought out 
with an i.f. of about 129 kc/s, and here the danger 
of interference is increased in more than one way : 

this was confirmed by experiment. The general 
conclusion reached is that as the superheterodyne 
receiver becomes more widely used, the short-wave 
band becomes more popular, and community - 
aerial systems are extended to deal with it, this 
type of interference will increase in seriousness : 

steps should therefore be taken now to reduce its 
dangers. 
3315. ULTRA -SHORT-WAVE ANTI -STATIC AERIALS 

[for Near -By Interference (e.g. Ignition)].- 
R.C.A. Laboratories. (See 3327.) 

3316. COMPULSORY [Ignition] INTERFERENCE SUP- 

PRESSION [Letter urging Suitability of 

Present Moment for Its Introduction].- 
(Wireless World, Oct. 1941, Vol. 47, p. 268.) 
Cf. Morgan, Elec. Review, 24th Oct., p. 433. 



INTERFERENCE PROBLEMS IN FLUORESCENT 
LIGHTING [Interference (originating chiefly 
at Cathode) arrives by Direct Radiation 
from Bulb, from Power Line, and by Propa- 
gation over Common Line : Noise Fre- 
quencies : Suppression].-E. S. Mills & 
J. H. Campbell. (Proc. I.R.E., March 1941, 
Vol. 29, No. 3, p. 141 : summary only.) 

3318. PROGRESS IN THE DEVELOPMENT OF INSTRU- 
MENTS FOR MEASURING RADIO NOISE [With 
21 Literature References].-C. M. Burrill. 
(Proc. I.R.E., Aug. 1941, Vol. 29, No. 8, 
PP- 433-442) 

Including the Burrill-Morgan logarithmic -scale 
peak -reading meter RCA TMV-I4IA, with excellent 
performance. It is suggested that indicators of 
the rapid-response/slow-recovery type should be 
called " quasi -peak " indicators : " a thorough and 
well -planned programme of research ought to be 
undertaken by someone," to determine the time 
constants for these indicators more directly and 
promptly so as to arrive at the best values for them. 
For previous work see 1356 of May. 
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3317- 

3319- 

3322. 

" HILFSBUCH FÜR RUNDFUNKENTSTÖRER " 
[Text Book for Interference -Suppressing 
Technicians : Book Review].-W. Schulz. 
(T.F.T., Aug. 1940, Vol. 29, No. 8, p. 248.) 
Published for the German P.O. 

3320. THE USE OF HEADPHONES WITH COMMUNICA- 
TION RECEIVERS. - (E. & Television & 
S-W.W., March 1941, Vol. 14, No. 157, p. 
105.) 

3321. SERVICING EQUIPMENT AND ITS USES : 

PART IV-SPECIAL TOOLS AND APPLIANCES. 
(Wireless World, Oct. 1941, Vol. 47, No. To, 
pp. 265-267.) 

A FIVE -BAND RECEIVER FOR AUTOMOBILE 
SERVICE.-Little & Rettenmeyer. (See 3543.) 

3323. AVIATION PORTABLE [" Learavian " Receiver 
covering Aeronautical & Medium -Wave 
Broadcast Frequencies, with Intercom- 
munication 'Phone System]. - (Wireless 
World, Oct. 1941, Vol. 47, No. Io, p. 251.) 

3324. SCOTT HIGH-FIDELITY RECEIVERS.-E. H. 
Scott. (Proc. I.R.E., June 1941, Vol. 29, 
No. 6, pp. 295-299.) 

3325. EUROPEAN LISTENERS [Note On Recent 
U.I.R. Synoptic Chart].-(Wireless World, 
Oct. 1941, Vol. 47, No. Io, p. 258.) 

AERIALS AND AERIAL SYSTEMS 
3326. THE APPROXIMATE REPRESENTATION OF THE 

DISTANT FIELD OF LINEAR RADIATORS 
[Résumé of General Theory : Field of a 
Conducting Thread : Equivalent Length of a Conducting Thread : Effective Length " 
of a Driven Antenna (Approximate Formulae 
obtained from Leading Term in Fourier 
Series) : Distant Field of Two Crossed 
Antennas (as in " Turnstile " U.H.F. Aerial) : etc.].-R. King. (Proc. I.R.E., Aug. 1941, 
Vol. 29, No. 8, pp. 458-463.) 
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3327. ULTRA -SHORT-WAVE ANTI -STATIC AERIALS 
[Signals on Horizontal Aerial vary approx. 
Linearly with Height above Ground : Near - 
By Interference (e.g. Ignition) practically 
Constant over Wide Variation of Height : 

System of Two Aerials, One close to Ground, 
Other Raised, with Outputs Opposed].- 
R.C.A. Laboratories. (E. & Television & 
S-W.W., April 1941, Vol. 14, No. 158, pp. 
183 and 187.) 

3328. THE BEHAVIOUR OF WIDE -BAND CABLES 
WITH STYROFLEX INSULATION IN THE 
DECIMETRIC-WAVE BAND.-H. Kaufmann. 
(T.F.T., Nov. 1940, Vol. 29, No. II, pp. 
325-326.) 

Up to a few Mc/s, the attenuation characteristic 
of such cables depends almost entirely on re- 
sistance loss, which is here proportional to the 
square root of the frequency : but since the leakance 
loss increases about in proportion to the frequency, 
at extremely high frequencies it must finally exceed 
the resistance loss. The writer calculates the 
attenuation characteristic for two types of ordinary 
Styroflex-insulated wide -band cable, for frequencies 
up to 2000 Mc/s, from the equations (I-3) valid 
for a homogeneous line provided that the loss -angle 
of the dielectric is small compared with unity. 
Eqn. 3 involves this loss angle, for the air-Styroflex 
combination, and in order to calculate it (by Kaden's 
approximation, eqn. 4) it was necessary to extend 
Kebbel's centimetric-wave loss -angle measurements 
on Trolitul (2444 of 1939) to the decimetric region : 

the full characteristic is given in Fig. I. Measure- 
ments at 20 cm and 5o cm of the complete attenua- 
tion characteristic, by the resonance method already 
described (2681 of 1940), show that the calculating 
technique still gives sufficiently accurate results 
in the decimetric-wave region. 
3329. A FLEXIBLE LOW -ATTENUATION TRANS- 

MISSION LINE [Continuously Moulded Poly- 
styrene Embedment in Ribbon Form].- 
R.C.A. Laboratories. (E. & Television & 
S-W.W., March 1941, Vol. 14, No. 157, 
pp. 135-136.) 

333o. THE ATTENUATION AND IMPEDANCE OF 
SINGLE COAXIAL CABLES.-Brockbank. (See 
3419) 

3331. SOME PROPERTIES OF AN AERIAL SYSTEM 
BUILT OF DIPOLES [Four Vertical Dipoles, 
at Corners of a Square : Various Radiation 
Characteristics obtainable : Reduced Verti- 
cal & Increased Horizontal Radiation : 

Vertical Stacking of Such Systems].-G. 
Rutelli. (Sci. Abstracts, Sec. B, Aug. 1941, 
Vol. 44, No. 524, p. 164.) From Zeitschr. 
f. tech. Phys., No. 7, Vol. 21, 1940, p. 140- 
148. 

3332. RHOMBIC TRANSMITTING AERIAL : INCREAS- 
ING THE POWER EFFICIENCY [Use for High - 
Power Transmission hitherto limited by 
Terminating -Resistance Difficulties : De- 
rivation of Practical Formula for Efficiency, 
leading to Conclusion that Parallel Arrange- 
ment of Such Aerials provides Effective 
Means for Increased Efficiency].-L. Lewin. 
(Wireless Engineer, May 1941, Vol. 18, No. 
212, pp. 180-187.) 
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3333. ON THE IMPEDANCE OF RECEIVING AERIALS. 
-A. Heilmann. (T.F.T., Dec. 194o, Vol. 
29, No. 12, pp. 357-36o.) 

Fränz (761 of March) has recently pointed out 
the error of the idea that the impedance of an 
aerial is different according to whether it is used as 
a transmitting or a receiving aerial [cf. also Magnus 
& Oberhettinger, 2121 of August]. '° The following 
proof of the equality of receiving and transmitting 
impedance should appeal particularly to tech- 
nicians in telephony : it is based on the law of the 
' equivalent current source.' This states that in 
any linear network in which electromotive forces 
are acting at any points, the current in a resistance 
branch f9i can be calculated as if this resistance 
were fed from an equivalent current source with 
e.m.f. e{ and internal resistance 91,, where e, 
is the open -circuit voltage (across the, terminals a 
and b left open when )j is removed) and et, is 
equal to the resistance of the network at the ter- 
minals a, b when all voltage sources are short- 
circuited." In the course of his argument the 
writer deals with Wilmotte's conclusions and with 
those of Niessen & de Vries, explaining in each case 
the cause of error. 

3334. RECEIVER AERIAL COUPLING CIRCUITS 
[Analysis of Problem of obtaining Highest 
Transfer Voltage Ratio with Minimum 
Reduction of Selectivity and Minimum 
Mistuning : Generalised Formulae : Experi- 
mental Verification].-K. R. Sturley. (Wire- 
less Engineer, April & May 1941, Vol. 18, 
Nos. 211 & 212, pp. 137-146 & 190-197.) 

3335. GROUNDING ELECTRIC CIRCUITS EFFEC- 
TIVELY : PART III-GROUND SYSTEM RE- 
QUIREMENTS.-J. R. Eaton. (Gen. Elec. 
Review, Aug. 1941, Vol. 44, PP. 451-456.) 

3336. THE MATHEMATICS OF ICE LOADING EFFECT 
ON DESIGN OF OVERHEAD LINES.-J. 
McCombe. (Distribution of Elec., Oct. 1941, 
Vol. 14, No. 144, pp. 480-483.) See also 
Elec. Review, loth Oct. 1941, PP. 371-373. 

3337. NOMOGRAMS FOR THE SOLUTION OF SPHERICAL 
TRIANGLES.-J. B. Friauf. (Journ. Franklin 
Inst., Aug. 1941, Vol. 232, No. 2, pp. 151- 
'74.) 

VALVES AND THERMIONICS 

3338. LARGE - SIGNAL HIGH - FREQUENCY ELEC- 
TRONICS OF THERMIONIC VACUUM TUBES 
[Mathematical Treatment (with Solution 
degenerating into Space - Charge - Limited 
Operation at Low Frequencies) based on 
Division of Multielectrode Valve into Several 
Diode Sections : Cases of Plane Diode with 
Cathode of Infinite Emission Capacity (Zero 
Initial Velocity), and with Periodic In- 
jection of Electrons : Velocity -Modulated 
Valves & Their 58% Efficiency Limitation : 

Possible Improvement of Conventional 
Power Valves].-C. C. Wang. (Proc. I.R.E., 
April 1941, Vol. 29, No. 4, pp. 200-214.) 

VELOCITY -MODULATED VALVES : MODERN 
TRENDS IN TUBES FOR U.H.F. OPERATION. 
-(Wireless World, Oct. 1941, Vol. 47, No. 
Io, pp. 248-251.) 

3339. 

3340. CALCULATING CONDUCTANCE [due to Electron 
Beam traversing a Transverse Alternating 
Field : Correction], and THE DEFLECTING 
CONDENSER.-S. Rodda : W. E. Benham. 
(Wireless Engineer, April 1941, Vol. 18, 
No. 211, p. 154: July, No. 214, pp. 277-278.) 
See 1077 of April. For Recknagel's paper 
see presumably (the reference given in 
the first letter is incorrect) 2257 of 1938. 

3341. ON THE INDUCED CURRENT AND ENERGY 
BALANCE IN ELECTRONICS [U.H.F. Results 
(particularly with Velocity Modulation) 
point to Necessity for Fundamental Revision 
of Ordinary Concept of Current : Generalised 
Theory : Ramo's Work (131 of 1940) : 

Treatment including Effects of Space Charge 
& Changing Electrode Potentials, and 
Balancing of Energy Relations : Application 
to U.H.F. Parallel -Plane Valves & Klystron], 
and ON THE ENERGY EQUATION IN ELEC- 
TRONICS AT ULTRA -HIGH FREQUENCIES.- 
C. K. Jen. (Proc. I.R.E., June 1941, Vol. 
29, No. 6, pp. 345-349 : Aug., No. 8, pp. 
464-466.) See also 3342, below. 

FIELD PROPAGATION TIME WITHIN A VALVE 
SYSTEM AT QUASI -OPTICAL FREQUENCIES 
[above Present Ultra -High Range : Electron - 
Transit Time may drop to Minor Rôle, 
Field -Propagation Time predominating].- 
C. K. Jen. (In second paper dealt with in 
3341, above.) 

3343. DIODE AS RECTIFIER AND FREQUENCY - 
CHANGER [Usefulness of Diode as Frequency - 
Changer when Transit -Time Effects would be 
Troublesome in Multielectrode Valves : when 
Difference -Frequency Output must be 
Linearly Proportional to Smaller of Input 
Voltages & Independent of Other Input, 
etc : in Measuring Equipment & as Limiter : 

Theoretical Investigation of Effect of Im- 
perfect Rectification, Signal/Noise Ratio of 
Frequency - Changer, etc.].- D. A. Bell. 
(Wireless Engineer, Oct. 1941, Vol. 18, No. 
217, pp. 395-404.) From the Cossor 
laboratories. 

3344. CERAMICS IN VALVE CONSTRUCTION [par- 
ticularly German Work on Low -Loss Ceramic 
Seals for U.H.F. Valves].-R. Howard. 
(Electronic Engineering [formerly E. & 
Television & S-W.W.], Aug. 1941, Vol. 14, 
No. 162, pp. 343-344 and 376.) 

3345. A NEW FREQUENCY CHANGER [with Electron - 
Multiplication : Particularly Suitable for 
U.H.F.].-(E. '& Television & S -W. W., 
Feb. 1941, Vol. 14, No. 156, p. 59.) 

3346. SILVER -MAGNESIUM ALLOY AS A SECONDARY 
ELECTRON EMITTING MATERIAL [and Activa- 
tion Methods : Suggested Explanation of 
Behaviour].-V. K. Zworykin, J. E. Ruedy, 
& E. W. Pike. (Journ. Applied Phys., 
Sept. 1941, Vol. 12, No. 9, pp. 696-698.) 

3347. A STUDY OF THE SECONDARY EMISSION 
FROM CUPROUS OXIDE, PURE OR TREATED 
WITH ALKALI METALS.-A. I. Frimer. (Journ. 

3342. 
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of Tech. Phys. [in Russian], No. 5, Vol. to, 
1940, pp 394-401.) 

A report is presented on experiments with pure 
Cu20 (prepared in two different ways) and Cu,O 
treated with caesium, potassium, and rubidium. 
The apparatus used is described and a number of 
experimental curves are shown. The main con- 
clusions reached are as follows :-(I) The secondary 
emission a from Cu20 is lower than from Cu (a is 
1.17 for Cu20 and 1.35 for Cu) but it increases con- 
siderably (up to 6) when an alkali metal is deposited. 
(2) The absorption of gas by Cua0 increases a. 
(3) Heating of Cu20 up to 400° C does not increase 
a. (4) The energy distribution of secondary 
electrons from Cu20 does not differ much from that 
in the case of Cu. If, however, Cu20 is treated 
with an alkali metal the predominance of slow 
electrons becomes very prominent. A theoretical 
interpretation of the results is given. 

3348. ON THE DEPENDENCE ON ANGLE OF THE 
SECONDARY -ELECTRON EMISSION FROM IN- 
sULATORs.-Salow. (See 3432.) 

3349. THE DEPENDENCE OF THE SECONDARY 
ELECTRON EMISSION PRODUCED BY GAMMA 
RADIATION UPON THE DIRECTION OF THE 
RADIATION [in Radiation Therapy].-C. W. 
Wilson. (Proc. Phys. Soc., 1st Sept. 1941, 
Vol. 53, Part 5, No. 299, pp. 613-623.) 

335o. EFFECTS OF HEAT TREATMENT ON FIELD 
EMISSION FROM METALS [Anomalous F.E. 
(due to Surface Electropositive Impurities) 
removed by Heating, except from Nickel: 
Investigation using Martin's Cylindrical 
Electron Projector Tube].-J. H. Daniel. 
(Journ. Applied Phys., Aug. 1941, Vol. 12, 
No. 8, pp. 645-652.) See Martin, 3351, 
below. 

3351. THE CYLINDRICAL ELECTRON PROJECTOR 
TUBE IN THE STUDY OF THERMIONIC AND 
FIELD EMISSION. - Martin. (See Daniel, 
335o, above). The tube was described by 
Martin in his paper dealt with in 619 of 
1940 

3352. REDUCTION OF MAGNESIUM OXIDE BY TUNG- 
STEN IN VACUUM [Method of calculating 
Rate : Experimental Confirmation : of 
Interest in connection with Oxide -Coated 
Cathodes and with Use of Magnesia as 
Insulator].-G. E. Moore. (Bell T. System 
Tech. Pub., Monograph B-1296, 12 pp.) 

3353. MEASUREMENTS OF SHOT AND THERMAL 
NOISE : THE LINEAR RECTIFIER AS INDI- 
CATOR [applicable to Noise Measurement by 
Substitution Methods but Not by Absolute 
Methods].-D. A. Bell. (Wireless Engineer, 
March 1941, Vol. 18, No. 210, pp. 95-98.) 
For criticism (W. H. Aldous & E. G. James) 
and reply see July & Aug. issues, Nos. 214 
& 215, pp. 278 & 323. 

3354. THE SHOT EFFECT IN A SATURATED DIODE 
[Campbell's and Schottky's Theorems, based 
on Entirely Different Physical Considera- 
tions, shown by Heaviside Analysis to lead 
to Same Result in calculating Shot Noise 
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in External Circuit consisting of Lumped 
Impedances].-N. R. Campbell & V. J. 
Francis. (Phil. Mag., Sept. 1941, Vol. 32, 
No. 212, pp. 239-244.) 

3355. CORRECTION, AND EXTENSION TO CYLINDRICAL 
ELECTRODE SYSTEMS (AS IN LARGE TRANS- 
MITTING TRIODES) OF " A THEORY OF THE 
PRACTICAL TRIODE."-I. A. Harris. (Wire- 
less Engineer, April 1941, Vol. 18, No. 211, 
pp. 153-154.) See ,o8o of April. 

3356. ON THE THEORY OF TUBES WITH TWO 
CONTROL GRIDS [Inadequacy of Published 
Data : Some Characteristics, & Practical 
Method of Calculating the Performance : 

Pentagrid Heptode as Amplifier, as Modu- 
lator, & as Heterodyne Detector].-A. H. 
Wing. (Proc. I.R.E., March 1941, Vol. 29, 
No. 3, pp. 121-136.) 

NON - LINEAR DISTORTION IN AMPLIFIER 
VALVES AND LOW -FREQUENCY TRANS- 
FORMERS.-E. Kettel. (E.T.Z., 3rd July 
1941, Vol. 62, No. 27, p. 614: summary, 
from Telefunken -Röhre, No. 18, 1940, pp. 
1-32.) 

A quasi -linear system is defined as one which 
must be regarded as non-linear towards the funda- 
mental and linear towards the harmonics. The 
" klirr " factor K (governing harmonic production) 
and modulation factor m (governing combination - 
tone formation) are used as measures of the dis- 
tortion. 

The former (root of the sum of the squares of the 
percentages of the various harmonics in com- 
parison with the fundamental) and the latter 
(defined as m = (Sm,x - Smin )/(Sm,Z + Smiu) X 
loo%) have simple relations to one another only 
when only the znd and 3rd harmonics are in evi- 
dence : for the square -law characteristic the calcu- 
lated relation is m, = 4K,. For every point on the 
characteristic of an amplifier value µ = SRI. 
The writer calculates µ and K for three cases : 

where µ = const., S = f(V V,) (" slope " dis- 
tortions) : S = const., µ = f(V,), (" amplification - 
factor " distortions : this term includes the true 
" Durchgriff " distortions and the " current - 
division " distortions) : and S = f(V,, V,), µ = 
f(V,) (as in highly modulated pentodes : both 
types of distortion occur). Low -frequency triodes 
and pentodes are considered in these calculations, 
and then the writer deals with the various forms of 
" slope " distortion (namely modulation distortion, 
cross -modulation, and hum -modulation) occurring 
in h.f. pentodes with high internal resistance and 
small anode -voltage modulation. 

Finally, " iron " distortions are considered, 
arising from the non-linear relation between B 
and H, and thus given by the hysteresis curve. 
Without magnetic bias the curve is symmetrical 
and the distortions contain only odd (principally 
the 3rd) harmonics. Introduction of bias makes 
the curve asymmetrical and adds some even 
harmonics : as the bias is increased the distortions 
diminish. The no-load " klirr " factor and the 
voltage and current " klirr " factors for a load R{ 
are calculated, and a simple method of measuring 
the first is given (not in the summary). The 
" klirr " factor in the absence of magnetic bias, 

3357. 
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and the " iron " distortions in a push-pull output 
stage and in a single -valve output stage, are calcu- 
lated.at the end of the full paper. 

3358. THE FIGURE OF MERIT OF H.F. VALVES 
[Suggested " F.O.M." Rating for guiding 
Choice of Suitable Valve for a Particular 
Wide -Band Amplifier Circuit : Derivation 
for Four Types of Circuit].-C. Lockhart. 
(E. & Television & S-W.W., March 1941, 
Vol. 14, No. 157, pp. 106-110.) 

3359. GAS -FILLED TRIODES AND THEIR PRACTICAL 
USE [in Laboratory & in Industry].-G. 
Windred. (E. & Television & S-W.W., 
Jan., Feb., & March 1941, Vol. 14, Nos. 
155/157.) Concluding the series dealt with 
in 4279 of 1940 and 861 of March. 

3360. VALVE ELECTRODE ASSEMBLY : A NEW 
METHOD.-R.C.A.. Laboratories. (E. & 
Television & S -W. W., Jan. 1941, Vol. 14, 
No. 155, p. 19.) 

3361. ALTERNATIVES IN VALVE REPLACEMENT.- 
L. A. Moxon. (E. & Television & S-W.W., 
May 1941, Vol. 14, No. 159, pp. 201-203.) 

DIRECTIONAL WIRELESS 

3362. MEASUREMENTS OF THE DELAY AND DIREC- 
TION OF ARRIVAL OF ECHOES FROM NEAR- 
BY SHORT-WAVE TRANSMITTERS.-EdWardS 
& Jansky. (See 3222.) 

3363. LONG-DISTANCE POSITION -FINDING BY D.F. 
[Extension of Simple Method of Calculating 
the Great - Circle Bearing between Two 
Stations, to give Latitude & Longitude of 
Distant Station].-F. Addey. (P.O. Elec. 
Eng. Journ., July 1941, Vol. 34, Part 2, 
pp. 94-95.) See 3478 of 1939. 

3364. NOMOGRAMS FOR THE SOLUTION OF SPHERICAL 
TRIANGLES.-J. B. Friauf. (Journ. Franklin 
Inst., Aug. 1941, Vol. 232, No. 2, pp. 151- 
174.) 

3365. AEROPLANE LOCATION RECORDER [With Large 
Motor -Driven Frame Aerial for Short -Wave 
Signals from Aeroplane : Automatic Indica- 
tion].-United Air Lines. (E. & Television 
& S-W.W., May 1941, Vol. 14, No. 159, p. 
218.) 

3366. ECHO SOUNDER FOR AIR DEFENCE [using 
50 cm Waves : on Principle of Western 
Electric " Absolute Altimeter " (1892 of 
1940) but with Focused Beam].-(Journ. 
Roy. Aeron. Soc., Sept. 1941, Vol. 45, No. 
369, p. 268: abstract only.) Based on U.S. 
Patent Office publications. 

3367. " AIR NAVIGATION " [Book Review].-F. G. 
Brown. (Engineering, 26th Sept. 1941, 
Vol. 152, P. 244) 

ACOUSTICS AND AUDIO -FREQUENCIES 

3368. THE LOUDNESS GAIN BY BINAURAL HEARING, 
AND ITS SIGNIFICANCE [Binaural Telephones 
give i Neper Gain (owing to " Square - 
Root " Sensitivity Law of Ear) : Neglect 
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hitherto due to General Erroneous Belief 
in " Square " Law : Application to improve 
Transmission Efficiency or to allow Increased 
Line Attenuation].-K. Braun. (T.F.T., 
Dec. 194o, Vol. 29, No. 12, pp. 343-345.) 

3369. HALF -WAVE MODULATION [Intelligibility of 
Speech Not Seriously Depreciated by Trans- 
mission of One Half Only of Wave-Form].- 
Bailey. (See 3301.) 

337o. ON THE AUDIBILITY OF ECHO AND ITS IN- 
FLUENCE ON THE INTELLIGIBILITY OF SPEECH. 
-A. Rabinovich. (Journ. of Tech. Phys. 
[in Russian], No. 8, Vol. Io, 1940, pp. 
605-616.) 

3371. A NEW REFERENCE -ATTENUATION METER 
WITH OBJECTIVE EXCITATION AND INDICA- 
TION [including Use of Loudspeaker, excited 
by Speech Spectrum from Beat -Note Gener- 
ator, as " Artificial Mouth," and Ballistic 
Galvanometer (with Rectifier) as " Ear "].- 
K. Braun. (T.F.T., Aug. 1940, Vol. 29, 
No. 8, pp. 223-227.) Further development 
of the work dealt with in 54 of 1940 and 
1105 of April. 

3372. AUDIO -FREQUENCY MICROVOLTER [combining 
with an A.F. Oscillator to give Accurately 
known Continuously Variable Voltages 
I.o µV to I.o V].-General Radio. (Review 
Scient. Instr., Aug. 1941, Vol. 12, No. 8, 
P. 415.) 

3373. A NEW TYPE OF AUDIO -FREQUENCY OSCIL- 
LATOR [Resistance -Tuned, with Regenera- 
tion through Selective RC Network].- 
(E. & Television & S-W.W., Jan. 1941, Vol. 
14, No. 155, pp. 14 and 21.) 

3374. SOUND -INTEGRATING MACHINE [for Rapid 
Plotting of Sound -Field of Ringer or Loud- 
speaker].-(Bell Lab. Record, July 1941, 
Vol. 19, No. I1, p. 342.) 

3375. THE ELECTRICAL BREAKDOWN OF ROCHELLE 
SALT.-B. V. Gorelik. (Journ. of Tech. 
Phys. [in Russian], No. 5, Vol. io, 1940, 
PP. 369-375) 

Experiments were conducted to investigate the 
reasons for the abnormally low electrical breakdown 
of Rochelle salt. Comparative tests with crystals 
of rock salt, alum, and naphthalin were also 
made. 

3376. RECENT RESEARCH AND ITS EFFECT UPON 
LOUDSPEAKER DESIGN [including Box Baffles 
and a " Vented Acoustic Chamber " : 

Importance of Correct Vent Area : etc.]. 
(E. & Television & S -W. W., April 1941, 
Vol. 14, No. 158, pp. 174-176.) 

3377. THE POST OFFICE AND PUBLIC ADDRESS [from 
1928 onwards].-E. J. Casterton. (P.O. 
Elec. Eng. Journ., April 1941, Vol. 34, 
Part i, pp. 26-30.) 

3378. THE CALCULATION OF CAPACITANCES FOR 
CABLES OF SIMPLE CROSS SECTION.-Sommer. 
(See 3287.) 
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3379. SOUND PROPAGATION IN THE OPEN AIR, 
AND ITS DEPENDENCE ON METEOROLOGICAL 
CONDITIONS [Theoretical Treatment of 
Effects of Wind & Temperature Gradients : 

Experimental Confirmation (Minimum 
Attenuation for 250-4000 c/s is r db/ioo m) : 

Differing Effects of Nearness to Ground 
on High & Low Frequencies', etc.].- 
H. Sieg. (E.N.T., Sept. 1940, Vol. 17, 
No. 9, pp. 193-208.) With 3o literature 
references. 

3380. THE PROPAGATION OF PRESSURE FLUCTUA- 
TIONS OF LARGE AMPLITUDE IN AIR COLUMNS 
[Experimental Investigation].-L. J. Kast- 
ner. (Phil. Mag., Sept. 1941, Vol. 32, 
No. 212, pp. 206-224.) 

3381. BELL SOUND DETECTOR [Use of Line Micro- 
phones (3600 of 1939) for Ground Defences]. 
-Bell Tel. Laboratories. (Journ. Roy. 
Aeron. Soc., Sept. 1941, Vol. 45, No. 369, 
p. 268: abstract only.) 

3382. AEROPLANE " SPOTTING " BY ELECTRO - 
ACOUSTICAL METHODS.-Benjamin Electric. 
(E. & Television & S-W.W., April 1941, 
Vol. 14, No. 148, pp. 153-154.) Commercial 
development of the system referred to in 
790 of March. 

3383. ON THE PREPARATION OF A THERMAL LIGHT - 
SOURCE WHICH CAN BE MODULATED AT NOTE 
FREQUENCIES.-Lattman. (See 3608.) 

3384. THE TECHNIQUE OF THE COMMERCIAL 
GRAMOPHONE -DISC RECORDING PROCESS [in- 
cluding Test Methods (Advantages of 
Measurement of Quadratic & Cubic-Asym- 
metrical & Symmetrical-Distortions over 
Measurement of " Klirr " Factor : etc.) : 

a Compressed Survey].-W. A. Günther. 
(Bull. Assoc. suisse des Elec., 4th July 1941, 
Vol. 32, No. 13, pp. 291-296: in German.) 

3385. RE -COATING RECORDING BLANKS [Description 
of Operation], and RECORDING BLANKS. 
-W. H. Pierce : D. W. Aldous. (Wireless 
World, Sept. 1941, Vol. 47, No. 9, pp. 
242-243 : Oct. 1941, No. io, pp. 269-270.) 

3386. A VARIABLE -SPEED TURNTABLE UNIT [Fric- 
tion Wheel -&-Cone Drive].-(E. & Tele- 
vision & S-W.W., March 1941, Vol. 14, 
No. 157, p. iio.) 

3387. MAGNETIC RECORDING AND SOME OF ITS 
APPLICATIONS IN THE BROADCAST FIELD 
[with 29 Literature References].-S. J. 
Begun. (Proc. I.R.E., Aug. 1941, Vol. 29, 
No. 8, pp. 423-433.) A summary was 
referred to in 1395 of May. 

3388. THE SYNTHETIC PRODUCTION AND CONTROL 
OF ACOUSTIC PHENOMENA BY A MAGNETIC 
RECORDING SYSTEM [Survey of Previous 
Proposals for " Synthetic Reverberation " 
Magnetic -Tape System re -designed by Brush 
Company : Applications to Other Purposes 
(Study of Sound -Decay Curves, of Space- 

. Phasing for Improving Naturalness of 
P.A. Systems, etc.)].-S. K. Wolf. (Proc. 
I.R.E., July 1941, Vol. 29, No. 7, pp. 365- 
371.) 

3389. THE ABSORPTION OF SOUND BY MEANS OF A 
THREE LAYER RESONANCE SYSTEM.- 
V. Nesterov. (Journ. of Tech. Phys. [in 
Russian], No. 8, Vol. 10, 1940, pp. 617-626.) 

THE " ACOUSTIC ENVELOPE " : Ngw DE- 
VELOPMENT TO AID VOICE PRODUCTION 
[employed by Paul Robeson in touring 
Halls of Widely Varying Characteristics].- 
H. Burris -Meyer. (Wireless World, Sept. 
1941, Vol. 47, No. 9, p. 233.) For other 
work by Burris -Meyer see 244o of September. 
SYNTHESIS OF MUSICAL SOUNDS BY THE 
TOOTHED -WHEEL GENERATOR [Discrepancies 
between Tone of Electrical Musical Instru- 
ments & Their Mechanical Prototypes : 

Investigation, with View to eliminating 
These, of Toothed -Wheel Generator, with 
Magnetic or Electrostatic Pick -Up : Effects 
of Variation of Gap, Tooth Form, etc.].- 
K. H. Kleine. (Physik. Zeitschr., April 1941, 
Vol. 42, No. 6, pp. II r-116. ) 

TESTS AT THE NATIONAL INSTITUTE OF 
ELECTROACOUSTICS TO ARRIVE AT AN OBJEC- 
TIVE ESTIMATE OF THE ACOUSTICAL QUALITY 
OF SOME VIOLINS.-G. Pasqualini. (La 
Ricerca Scient., Sept. 1940, Vol. II, No. 9, 
pp. 622-639.) Beginning with a survey of 
previous work in various countries. 

NEGATIVE CHARACTERISTIC -OF THE PIPE 
REED. - Zahradnfcek & Nespor. (Physik. 
Zeitschr., Sept. 194o, Vol. 41, No. 17/18, 
PP. 419-421.) 

MOTION OF THE WALLS OF A CORNET [studied 
with Piezoelectric Pick-Up].-H. P. Knauss. 
(Phys. Review, ist July 1941, Vol. 6o, No. I, 
p. 65 : summary only.) 

3395. THE COMMA IN MUSIC [Suggestion of New 
Comma, between Those of Pythagoras & 
Didymus, as Integer (53 Commas in Octave)]. 
-A. F. Dufton. (Phil. Mag., Sept. 1941, 
Vol. 32, No. 212, pp. 259-261.) 

" Although a gamut with 54 notes to the octave 
may appear to be unsuitable for a manual keyboard, 
the development of mechanically played music 
must not be ignored." 
3396. THE CROSLEY CONTRAST EXPANDER: AN 

ANALYSIS OF THE CIRCUIT [Bridge Circuit 
with Two Metal -Filament Lamps].-S. W. 
Amos. (Wireless Engineer, June 1941, 
Vol. 18, No. 213, pp. 237-239.) 

The improvement in contrast is not proportional 
to the original contrast, but " even this kind of 
expander is well worth including in receivers, 
owing to its simplicity." 

3397. DESIGN FOR A SUPER -QUALITY I2 -WATT 
AMPLIFIER.-J. C. C. Gilbert. (E. & 
Television & S-W.W., Feb. & March 1941, 
Vol. 14, Nos. 156 & 157, pp. 72-75 & III - 
116.) 

For a further note see April issue, pp. 184-185 : 

here a defect (attenuation of the very low and very 
high audio -frequencies) of the Carpenter para - 
phase circuit employed is discussed, and a change 
suggested to O. H. Schmitt's circuit (2024 of 1938), 

3390. 

3391. 

3392. 

3393. 

3394. 
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the claims for which have been verified experi- 
mentally : the paper incorrectly gives the name as 
Schmidt. 
3398. THE CALCULATION OF FREQUENCY RESPONSE 

OF AUDIO -FREQUENCY AMPLIFIERS [and the 
Influence of the Miller Effect on the Higher 
Frequencies].-(E. & Television & S-W.W., 
April 1941, Vol. 14, No. 158, p. 167.) 

3399. NON-LINEAR DISTORTION IN AMPLIFIER 
VALVES AND LOW - FREQUENCY TRANS- 
FORMERS.-Kettel. (See 3357.) 

3400. A MEASURING EQUIPMENT WITH DIRECT 
INDICATION FOR THE DETERMINATION OF 

THE " KLIRR " FACTOR AND INDIVIDUAL 
HARMONICS.-H. Rupp. (E.N.T., Nov. 
1940, Vol. 17, No. ii, pp. 247-26i.) 

To obtain an accurate knowledge of the trans- 
mission properties of amplifiers, lines, etc., it is 
necessary to know how the " klirr " factor (non- 
linear distortion factor : sometimes translated as 
" blurr " or " rasping " factor : defined by 
Küpfmüller as 

k = V(A22 + A32 -F ...)/(AIZ + /422 + ...), 
but often given as 

'(A22 + A23 + . . .)/2.412, 

in which case k = k'/(I + k") : (cf. Kettel, 3357) 
varies not only with the frequency but also with 
the transmission level. With the usual methods 
of measuring this factor, such a process would take 
a great deal of time, since the circuit would require 
balancing before each reading. The method here 
developed allows the factor to be read directly off 
an indicating instrument : if desired, the " klirr "- 
factor characteristic could be recorded automatically. 
By a change of circuit the individual harmonics can 
be measured : in this way the detection of the 
part of the transmission circuit which is causing 
the distortion is made easy - an advantage not 
possessed by previous techniques. The equip- 
ments described cover a frequency range of 5o to 
io 000 c/s ; the smallest " klirr " factor measurable 
is 0.4%, the accuracy is within 6-7% of the factor 
value. 

The principle of the " klirr " factor measurement 
is that the variable test frequency f, is passed 
through the circuit under investigation and leaves 
it as f, + nf1 : it is then acted on (in the " modu- 
lator " M in Fig. 4) by an auxiliary frequency f2 

which is automatically regulated so that the sum 
(or the difference) of f1 and f, is constant. Beyond 
M there appear, therefore, the two fundamental 
frequencies f, and f2, and in addition the frequencies 
.12 + (f1 + nit) and fs - (fl + nfl). If f2 is so 
regulated that the sum frequency f, + f, remains 
constant, and if the mixture is acted on by a high- 
pass filter S, only f, + nf1 will emerge from S and 
reach the indicating instrument K, which will 
therefore measure the " klirr " frequencies of the 
original test frequency : the same will occur when 
it is the difference frequency which is kept constant, 
a low-pass filter being used in this case for S. 
The automatic adjustment of the auxiliary fre- 
quency is accomplished purely electrically by the 
system of multiple modulation included in the 
complete scheme, Fig. 5 : the three generators G1, 
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G2, & G3 produce frequencies f1' f2, & f3, of which 
the first and last are fixed while f, is variable over a 
certain range. The modulators M1 & M, produce 
f1 -f, and f2 - f3, respectively, which are freed 
from the fundamentals and other modulation 
frequencies by filters S, & S2. The frequency fi -f2 
forms the variable test frequency, the original " f1 
dealt with above, while f2 -f, forms the auxiliary 
frequency (" f2 " above) which acts on the test 
frequency in a third modulator M3 after that 
frequency has passed through the circuit under 
investigation. The sum of the fundamental fre- 
quencies arriving at M3 is thus fa = f1 - 12 + 

fa2 - fs) = fi -f3 since f1 and f3 are both constant, 
is also constant, whatever the test frequency 

f1 -f2 may be, which is what was required. 
The scheme shown in Fig. 6 and discussed more 

fully on pp. 259-260 is a simplified version of the 
above, requiring rather less apparatus but lacking 
certain advantages. In either case, the performance 
of the final filter (S in Fig. 4) in front of the indi- 
cating instrument is the chief factor in determining 
the accuracy obtainable : the lower -frequency 
flank of its characteristic must be very steep, and 
it therefore takes the form of a crystal bridge filter 
(see 3265, above). The circuit used when it is 
required to measure individual harmonics is shown 
in Fig. 8 and discussed more fully on p. 26o. 

340I. SOLID CARBON DIOXIDE AS AN EXCITER OF 

VIBRATIONS [and Some Applications].- 
Mary D. Waller. (Nature, 16th Aug. 1941, 
Vol. 148, pp. 185-187.) 

3402. ON ACOUSTICALLY EFFECTIVE VORTEX 

MOTION IN GASEOUS JETS.-P. Savic. (Phil. 
Mag., Sept. 1941, Vol. 32, No. 212, pp. 245- 
252.) 

3403. PAPER ON THE VELOCITY OF ACOUSTICAL 
WAVES IN PETROLEUM FRACTIONS.-Matte- 
son & Vogt. (See 3511.) 

3404. SUPERSONIC -WAVE ABSORPTION IN LIQUIDS, 
MEASURED OPTICALLY [by Practical Applica- 
tion of Grobe's Method (286o of 1938)].- 
A. Lindberg. (Physik. Zeitschr., 15th Oct. 
1940, Vol. 41, No. 20, pp. 457-467.) 

3405. SUPERSONIC -WAVE DISPERSION AND THE 

VELOCITY OF FRACTURE [with Photographs 
of Glass Fractures].-A. Smekal. (Physik. 
Zeitschr., 15th Oct. 1940, Vol. 41, No. 20 

PP. 475-480.) 

PHOTOTELEGRAPHY AND TELEVISION 

3406. "SCRAMBLED " TELEVISION. - Scophony, 
(Wireless World, Oct. 1941, Vol. 47, No. Io. 
pp. 272-273.) British Patent 53o 776. 

3407. TELEVISION TRANSMISSION [Experiments with 
44, -Line, 3o -Frame Interlaced Transmission 
over Coaxial Cable & Other Telephone 
Facilities].-M. E. Strieby & C. L. Weis. 
(Prot. I.R.E., July 1941, Vol. 29, No. 7, 
pp. 371-381.) A summary was dealt with 
in 1936 of July. 

D 
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3408. SOME OBSERVATIONS RELATING TO REPORTS 
OF COLOUR TELEVISION IN AMERICA, and 
J. L. BAIRD'S NEW COLOUR TELEVISION 
SYSTEM.-P. Nagy : J. L. Baird. (E. & 
Television & S-W.W., Feb. 1941, Vol. 14, 
No. 156, pp. 60-62 and 95,96 : pp. 69-70.) 

3409. FILM SCANNER FOR USE IN TELEVISION 
TRANSMISSION TESTS [Advantages of Farns- 
worth Image Dissector as Pick -Up : Use of 
Special Film " stretched " to give 6o Frames : 

Vertical Scanning by Continuous Motion 
of Film, Horizontal by Electronic Line 
Sweep in Dissector Tube].-A. G. Jensen. 
(Proc. I.R.E., May 1941, Vol. 29, No. 5, 
pp. 243-249.) 

3410. A PHASE -CURVE TRACER FOR TELEVISION 
[Phase Curve of Any Network shown on 
C.R.O. Screen, on Linear Frequency Scale 
from 0.1-5 Mc/s].-B. D. Loughlin. (Proc. 
I.R.E., March 1941, Vol. 29, No. 3, pp. 107- 
115.) A summary was referred to in 1937 
of July. 

341I. A COAXIAL FILTER FOR VESTIGIAL-SIDEBAND 
TRANSMISSION IN TELEVISION.-H. Salinger. 
(Proc. I.R.E., March 1941, Vol. 29, No. 3, 
pp. 115 -Izo.) A summary was dealt with 
in 1846 of July. Cf. Brown, 3088 of 
November. 

3412. BRIGHTNESS DISTORTION IN TELEVISION.- 
D. G. Fink. (Proc. I.R.E., June 1941, Vol. 
29, No. 6, pp. 310-321.) A summary was 
dealt with in 1430 of May. 

3413. VERSATILE MULTI - CHANNEL TELEVISION 
CONTROL EQUIPMENT.-D. E. Norgaard & 
J. L. Jones. (Proc. I.R.E., May 1941, Vol. 
29, No. 5, pp. 250-265.) A summary was 
referred to in 1938 of July. 

3414. NEW DESIGNS OF TELEVISION CONTROL - 
ROOM EQUIPMENT.-J. D. Schantz. (Proc. 
I.R.E., June 1941, Vol. 29, No. 6, pp. 303- 
309.) From the Farnsworth Corporation. 

3415. PHOTOELECTRIC CONDUCTIVITY OF ZINC- 
SULPHIDE/COPPER PHOSPHORS UNDER THE 
ACTION OF ALPHA RAYS.-F. R. Lappe. 
(Ann. der Physik, z4th June 1941, Vol. 39, 
No. 8, pp. 604-618.) 

The writer begins by stressing the importance of 
investigating the mechanism of phosphors by 
electrical methods (cf. Ruffler, 2517 of September). 
These are often easier, quicker, and more sensitive 
than optical methods, and conclusions as to optical 
behaviour can be drawn from them. Thus Goos, 
by experiments with ZnSCu phosphors disintegrated 
by alpha rays, found among other things that this 
disintegration produced a linear increase in the 
extinction effect, already particularly pronounced 
in this particular phosphor (2714 of 1940 and back 
reference) : he used, instead of optical measure- 
ment, the change of dielectric constant in a h.f. 
oscillatory circuit as a measure of the effect of 
illumination. 

It has been suggested that the " secondary 
current," i.e. the conductivity under an applied 
voltage, on illumination, would show a similar 

variation, and the present work examines this 
suggestion. The phosphor was spread in a very 
fine layer on a metal plate in a " conductivity cell 
so that its electrical behaviour could be followed, 
both before and after the action of alpha rays, 
under the influence of the exciting light and of the 
red and infra -red light for producing the extinction 
effect (Fig. 1). The highly insulating phosphor 
under test shows a conveniently measurable 
" secondary current " on illumination only if the 
film is so thin that the incident light can excite 
it all through : Lenard gives a thickness of 
0.014 mm at most for full excitation, and the film 
here used was of about that thickness, giving 
secondary currents about x000 times as great as 
the " dark " current, with comparatively low 
voltages. 

Among the results obtained, and summarised on 
pp. 617-618, are the following :-the extinction 
effect in a continuously " blue "-excited phosphor 
(curve a, Fig. 3), measured as a " secondary - 
current " decrease, shows a marked inertia, as 
does the rise which occurs at the end of the extinc- 
tion (" Rot aus "). If, on the other hand, the 
" blue " excitation is cut off, the current falls in 
the normal decay mode (curve b) : the introduction 
of the extinguishing radiation (" Rot belichtet ") 
causes an immediate but small rise in the current, 
followed by a more rapid decay. The small rise 
indicate% the occurrence of a slight luminosity 
produced by the long -wave radiation, side by side 
with the extinction effect. Curve c represents 
the case when the red radiation is applied directly 
the blue is cut off : the current sinks much more 
quickly, practically reaching its " dark " value 
within 6 minutes, compared with over Io minutes. 
The first apparent action of alpha rays is to behave 
as a short-wave exciting radiation, but simul- 
taneously the destruction of the active centres has 
set in. The extinction effect as shown by the 
" secondary current " increases linearly with the 
destruction process, so that Goos's results are 
confirmed by this new method. A considerable 
variation of the " secondary current " with gas 
pressure was found, both dark and illuminated 
currents increasing rapidly with decreasing pressure : 

the extinction effect decreased, not so markedly, 
with decreasing pressure. 

3416. THE RESPONSE OF ELECTRICAL NETWORKS 
TO NON -SINUSOIDAL PERIODIC WAVES.- 
Marchand. (See 3259.) 

3417. BUILDING -UP PROCESSES IN OSCILLATORY 
CIRCUITS [Treatment based on Equivalent 
Circuit containing only Distortion -Free 
Lines : Stationary Oscillations : Building - 
Up Process outside Resonance : with 
Continually Varying Frequency (e.g. in 
Exploring -Note Sound Analysis) : Tech- 
nique applicable to Amplifiers with Several 
Mutually Detuned Circuits, etc.].-R. Feldt- 
keller. (T.F.T., Dec. 194o, Vol. 29, No. 12, 
pp. 353-356.) For different treatments 
cf. Wheeler, 3642 of 1939, and Strecker, 
447 of February. 

3418. ELIMINATING PEAKS IN AMPLIFIER RESPONSE 
CURVES [at High -Frequency End of Video - 
Amplifier Range, due to Reactive Elements 
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3419- 

3420. 
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in Anode Circuit of One Valve].-R.C.A. 
Laboratories. (E. & Television & S-W.W., 
May 1941, Vol. 14, No. 159, pp. 215 and 217.) 

THE ATTENUATION AND IMPEDANCE OF 
SINGLE COAXIAL CABLES [With Air -Space 
and Solid Polythene Dielectrics : Benefits 
obtainable from Standardisation of Charac- 
teristic Impedance : 75 Ohms as Suitable 
Value].-R. A. Brockbank. (P.O. Elec. 
Eng. Journ., July 1941, Vol. 34, Part 2, 

pp. 66-71.) 

THE BEHAVIOUR OF WIDE -BAND CABLES 
WITH STYROFLEX INSULATION IN THE DECI- 
METRIC - WAVE BAND. - Kaufmann. (See 
3328.) 

3421. A FLEXIBLE LOW -ATTENUATION TRANS- 
MISSION LINE [Continuously Moulded Poly- 
styrene Embedment in Ribbon Form].- 
R.C.A. Laboratories. (E. & Television & 
S -W. W., March 1941, Vol. 14, No. 157, 
PP. 135-136.) 

KERR EFFECT AND MOLECULAR STATE IN 
HIGHLY COMPRESSED GASES AND LIQUIDS.- 
E. Kuss & H. A. Stuart. (Physik. Zeitschr., 
April 1941, Vol. 42, No. 6, pp. 95-105.) 

3423. HALF -TONE REPRODUCTION IN PICTURE - 
TRANSMISSION APPARATUS USING GAS - 
FILLED LAMPS FOR POSITIVE RECORDING.- 
E. L. Orlovski. (Journ. of Tech. Phys. [in 
Russian], No. 4, V9l. IO, 1940, pp. 274-294.) 

A detailed discussion is given of the mathe- 
matical relationship between the optical density 
D',. of the picture element to be transmitted and 
the optical density D,. of the corresponding recorded 
element when positive recording of the received 
picture is employed. .It is shown that considerable 
distortion of half -tones occurs in picture trans- 
mission by apparatus of Soviet manufacture. 
Accordingly, the optimum operating conditions of 
the positive rectifier in the recording apparatus are 
established and a correcting circuit (lower half of 
Fig. 18) is proposed. Experiments with this circuit 
have shown that a great improvement is obtained 
thereby. Theoretical considerations are also put 
forward indicating that the photocurrent amplifier 
at the transmitting or receiving station can be so 
designed as to ensure distortionless transmission of 
half -tones. Another advantage of such amplifiers 
would be a rise in the permissible interference 
level. 

3422. 

3424- 

3425. 

3426. 

FUNDAMENTALS OF PHOTOTELEGRAPHY TECH- 
NIQUE : PARTS I AND II.-H. Bitter. (T.F.T., 
Aug. & Sept. 1940, Vol. 29, Nos. 8 & 9, 
pp. 215-223 & 270-276.) The third and final 
part was dealt with in 1444 of May. 

THE HANDLING OF TELEGRAMS IN FACSIMILE. 
-R. J. Wise & I. S. Coggeshall. (Proc. 
I.R.E., May 1941, Vol. 29, No. 5, pp. 237- 
242.) A summary was dealt with in 1947 
of July. 

THE RCA -931 MULTIPLIER PHOTOTUBE.- 
(Review Scient. Instr., Aug. 1941, Vol. 12, 
No. 8, p. 416.) 
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3427. A REVIEW OF THE DEVELOPMENT OF SENSI- 
TIVE PHOTOTUBES [with over 8o Literature 
References].-A. M. Glover. (Proc. I.R.E., 
Aug. 1941, Vol. 29, No. 8, pp. 413-423.) 

3428. ON THE THEORY OF THE PHOTOEFFECT IN 
SEMICONDUCTORS [where Sommerfeld's Free - 
Electron Theory is No Longer Adequate].- 
V. F. Weisskopf & L. W. Apker. (Phys. 
Review, 15th July 1941, Vol. 6o, No. 2, 
p. 170: summary only.) 

3429. THE CRYSTAL PHOTOEFFECT IN d -TARTARIC 
ACID [Examination of Brady -Moore Current - 
Reversal Phenomenon].-C. K. Lui. (Phys. 
Review, i5th July 1941, Vol. 6o, No. 2, 
pp. ,6o-161: summary only.) 

343o. A NOTE ON THE DEMONSTRATION OF THE 
PHOTOEFFECT WITH A GLOW -DISCHARGE 
LAMP [and Some Applications].-Metzger. 
(See 3604.) 

3431. A STUDY OF THE SECONDARY EMISSION FROM 

CUPROUS OXIDE, PURE OR TREATED WITH 
ALKALI METALS.-Frimer. (See 3347.) 

3432. ON THE DEPENDENCE ON ANGLE OF THE 
SECONDARY -ELECTRON EMISSION FROM IN- 
SULATORS.-H. Salow. (Physik. Zeitschr., 
1st Oct. 1940, Vol. 41, 'No. 19, PP. 434-442.) 

For previous work, in connection with television 
pick-up tubes, see 1995 & 4025 of 1939 and 1881 
of 1940. The present paper deals with measure- 
ments on mica, glass, and zinc sulphide. The 
characteristic of the s.e. coefficient between incident 
angles o° to 70° and potentials Ioo to 4000 y is a 
smooth curve following the same law as that for 
the angle -dependence of s.e. from metals. On the 
assumption of the validity of the Widdington- 
Thomson law for the energy dissipation of the 
primary electrons, and assuming a secondary - 
electron absorption proportional to the path, a 
formula is derived which represents the important 
features of the experimental results as regards 
potential and angle dependence. The sudden 
change in the s.e. from insulators at definite angular 
values, assumed to exist by Wehnelt and his school, 
is traced to the special measuring technique em- 
ployed : the " jump " effect occurring in the 
collector current in this technique happens when 
the s.e. coefficient of the insulator reaches unity, 
and must not be regarded as a sudden change in the 
secondary emission. 

3433. THE DRIFT OF THE SELENIUM BARRIER - 
LAYER PHOTOCELL [Survey of Conflicting 
Reports Measurements on Photronic, 
German, & Other Types].-R. A. Houstoun. 
(Phil. Mag., June 1941, Vol. 31, No. 209, 
PP. 498-506.) 

3434 A BIBLIOGRAPHY RELATING TO BARRIER - 
LAYER PHOTOELECTRIC CELLS. - (Science 
Library Bibliogr. Series, No. 558, 1941, 
3 PP.) 
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MEASUREMENTS AND STANDARDS 

3435. A NEW METHOD FOR MEASURING THE DI- 
ELECTRIC CONSTANTS AND Loss FACTORS 
OF INSULATING MATERIALS IN THE CENTI- 
METRIC WAVE BAND.-F. Borgnis. (Natur- 
Wiss., 22nd Aug. 1941, Vol. 29, No. 34, PP 
516-517.) 

The ordinary h.f. methods become so difficult 
at these micro -wave frequencies that optical 
methods have been tried (Bäz, 3695 of 1939 
Kebbel, 2444 of 1939). Recently the distribution 
of the electric field of standing waves produced in a 
hollow tube of rectangular section, with a plate of 
the material at its closed end, has been employed 
for the purpose (Roberts & von Hippel, 3508 of 
1940: Fejér & Scherrer, 3436, below). The present 
letter describes a method using a cylindrical cavity 
resonator of radius R, the test specimens taking 
the form of cylindrical rods of radius p, easy to 
prepare and economical in material : the electro- 
magnetic relations, in the resonator are exactly 
defined, are unaffected by edge effects and external 
disturbances, and permit an accurate theoretical 
treatment to be applied. 

The cavity is excited in its electrical fundamental 
(Borgnis, 905 of 1940 [for later work see 61 of 
January and cross references]). The electric field 
strength has only one component E. parallel to the 
cylinder axis, the magnetic field strength has a 
circular component H4. The ' resonance wave, 
whatever the height of the cylinder, is given by 

= 2.61 R. If the rod of material is introduced 
centrally in the cavity, the essential character of 
the field_ remains unchanged : the presence of the 
rod modifies only the radial course of the electric 
and magnetic fields. The resonance wavelength 
A is increased by 4A, and for thin rods e - I -- 
0.538 (R/p)2 . dd/a, from which a is obtained easily. 
The loss factor is measured by plotting the resonance 
curves of the resonator without and with the rod : 

if d and d' are. the corresponding half -value breadths, 
then tan 8 = (0.269/e)(R/p)2(d' - d). Average 
values for e on a 14 cm wavelength, for Trolitul, 
Calit, and amber, were 2.32, 5.3o, and 2.3o res- 
pectively, while the corresponding values for 
tan 8 X Io4 were 5.7, 19, and 7o. Control tests 
showed complete agreement between theory and 
experiment. The limit of error varies with 
different materials : it may rise to about 10%. 

3436. PAPER ON THE MEASUREMENT OF DIELECTRIC 
CONSTANT AND Loss FACTOR FOR CENTI- 
METRIC WAVES, BY INTERFEROMETRIC 
METHOD.-G. Fejér & P. Scherrer. (Hel- 
vetica Phys. Acta, Vol. 14, 1941, p. 141 on- 
wards.) Referred to by Borgnis, 3435, 
above. 

3437. THE OSCILLATING HIGH -FREQUENCY AM- 
METER [for Ultra -High Frequencies : Edi- 
torial on American Development, 3724 of 
1938 and 819 of March].- G.W.O.H : 

Michel & Meahl. (Wireless Engineer, March 
1941, Vol. 18, No. 210, pp. 93-94.) 

3438. THE EFFECT OF THE DIELECTRIC CONSTANT 
OF THE AIR ON THE FREQUENCY STABILITY 
OF OSCILLATING CIRCUITS .-VOlpert. (See 
3292.) 

3439. THE PIERCE PIEZOELECTRIC OSCILLATOR: 
ANALYSIS FOR THE DESIGN OF CRYSTAL - 
AND LINE -CONTROLLED APPARATUS [Fresh 
Analysis to help in Design of Oscillator 
with Frequency Variable over Maximum 
Range compatible with Control by Single 
Crystal, and with Constant Amplitude : 

Extension to Line -Stabilised U.H.F. Oscil- 
lators].-H. Jefferson. (Wireless Engineer, 
June 1941, Vol. 18, No. 213, pp. 232-237.) 
From the Marconi laboratories. 

344o. CONTOUR - MODE VIBRATIONS IN Y- CUT 
QUARTZ -CRYSTAL PLATES [Theory & Experi- 
ment : Conclusion that Principal Contour - 
Mode Responses are due to Coupling between 
Shear and Second Flexure & Its Harmonics : 

Extensional & First Flexural Modes occur 
only with Special Electrode Arrangements]. 
-G. Builder & J. E. Benson. (Proc. I.R.E., 
April 1941, Vol. 29, No. 4, pp. 182-185.) 

3441. OSCILLOSCOPE PATTERNS OF DAMPED VIBRA- 
TIONS OF QUARTZ PLATES, AND Q MEASURE- 
MENTS WITH DAMPED VIBRATIONS [including 
a Method using a " Momentary Contactor," 
sometimes employed in Determination of 
Alternator Wave-Form].-H. A. Brown. 
(Proc. I.R.E., April 1941, Vol. 29, No. 4, 
pp. 195-199.) A summary was referred to 
in 3519 of 1940. 

3442. PIEZOELECTRIC CRYSTALS [Correspondence 
on Notation of Quartz Crystals].-R. L. 
Smith -Rose : Mason & Willard. (Proc. 
I.R.E., July 1941, Vol. 29, No. 7, p. 405.) 
See 501 of February. 

3443. REFRACTION PATTERNS OF THE SURFACES OF 
OPAQUE AND TRANSLUCENT SOLIDS [Exten- 
sion of Method (previously applied to Quartz) 
by Use of ' Diakon ' Casts].-R. S. Rivlin 
& W. A. Wooster. (Nature, 27th Sept. 
1941, Vol. 148, p. 372.) See 2774 of October. 

3444 A QUARTZ -CRYSTAL CUTTING AND LAPPING 
MACHINE [Simplified Design, retaining Essen- 
tials for Accurate & Controlled Cutting], 
and THE PREPARATION OF PIEZOELECTRIC 
QUARTZ PLATES.-F. Butler. (E. & Tele- 
vision & S-W.W., May 1941, Vol. 14, No. 
559, pp. 204-207 and 211 : Electronic Engi- 
neering [new form of above], June 1941, 
Vol. 14, No. 16o, pp. 252-254 and 281.) 

3445. SOME ANALYSES OF WAVE SHAPES USED IN 
HARMONIC PRODUCERS [in the Heterodyne 
Method of Frequency Comparison : Fourier 
Analyses of Sinusoidal, Rectangular, & 
Trapezoidal Pulses, and of Multivibrator 
Waves : Method of Modulation with Sub- 
multiple to increase Harmonic Content].- 
F. R. Stansel. (Bell S. Tech. Journ., July 
1941, Vol. 20, No. 3, pp. 331-339.) 

3446. A STABILISED FREQUENCY DIVIDER [for 
Frequency -Measuring Equipment, etc.].- 
Builder. (See 3252.) 
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3447. SOME OBSERVATIONS ON AN A.C. RESONANT 
PENDULUM [Pendulum Bob of Iron swinging 
into Air -Core Coil tuned by Condenser to 
6o c/s : Measurements on Current & Voltage, 
to determine Nature of Driving Force].- 
D. K. Weimer. (Phys. Review, 1st July 1941, 
Vol. 6o, No. I, p. 65 : summary only.) 

3448. WIRE -BROADCASTING MEASURING TECHNIQUE 
[developed by German P.O. & Industry].- 
Eisele. (See 3544.) 

3449. SIGNAL GENERATORS ON THE H.F. MODULA- 
TION PRINCIPLE [particularly for Testing the 
Sensitivity & Selectivity of Receivers].- 
H. Nitsche. (E.N.T., Nov. 194o, Vol. 17, 
No. II, pp. 262-268.) 

From the Rohde & Schwarz laboratories. If a 
h.f. generator for sensitivity measurements gene- 
rates a h.f. voltage around 50-Ioo V and this has 
to be reducible by a voltage -dividing device to 
perhaps I µv, screening attenuation necessary to 
keep interfering voltages down to 1o% of the re- 
duced test voltage must be of the order of Io". 
This by no means easy problem has been solved 
satisfactorily for frequencies up to 30o Mc/s and 
over, but many attempts have been made to 
circumvent the necessity for such careful screening. 
A reduction of the full generator voltage, by the 
use of space -charge -grid valves or special regulating 
circuits, has the defect that if this is done, the 
reaction of the voltage divider on the frequency 
cannot be nullified, as is usually the case, by the 
use of very loose couplings. The employment of 
harmonics, with amplitudes about 1-2% of the 
fundamental, is another possible way of reducing 
the screening by about two orders of magnitude, 
but the obtaining of a harmonic voltage which 
will keep a constant ratio to the fundamental over 
a range of frequencies (a condition necessary for a 
direct calibration) is a difficult task. The use of 
sideband frequencies (" h.f. modulation principle ") 
offers definite advantages : a h.f. carrier (e.g., f = 5o 
Mc/s) is modulated by a h.f. voltage of lower fre- 
quency (e.g., f1 = 50o kc/s), to yield a sideband 
frequency of f ± f1 which can be given a note 
modulation by modulating f1, so that the modula- 
tion percentage remains constant. Then the pro- 
duction of small voltages Il f+s1 is not dependent on 
the screening of the short-wave oscillator, since larger 
voltages of the required frequency do not occur if the 
weakening takes place on the modulating voltage U,. 
Moreover, very small changes in the frequency of 
f ± f1 can be performed simply, by varying the 
comparatively low modulating frequency : a IO 3 

change of f1 (i.e. a change of 500 c/s in the case 
taken above) would give a detuning df/f = Io 5 

in the sideband frequency f 50.5 Mc/s. 
An equipment developed on these principles 

was constructed and showed a number of inter- 
esting properties : the writer, however, emphasises 
that it was required for a distinctly special purpose 
(not specified) and that it is not recommended for 
general purposes or as a basis for mass production : 

it involves a large outlay and (in spiteof careful design 
with an eye to simplicity in working) a complicated 
procedure. On the other hand, if the principle is 
used only for the advantage which it offers in the 
matter of very fine frequency adjustment for the 
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measurement of band -widths (the defects of the 
usual methods, electrical and mechanical, of obtain- 
ing such an adjustment are discussed in section II 
on p. 265), the equipment can be made very much 
simpler and more convenient, and forms a useful 
auxiliary to an ordinary signal generator. 

3450. MEASUREMENT OF LOOP -ANTENNA RECEIVERS 
[and the Introduction of the Measuring 
Signal by a Transmitting Loop : Designs 
of Latter, including Shielding : Derivation 
of Formulae concerned : etc.].-W. O. 
Swinyard. (Proc. I.R.E., July 1941, Vol. 
29, No. 7, pp. 382-387.) 

3451. PROGRESS IN THE DEVELOPMENT OF INSTRU- 
MENTS FOR MEASURING RADIO NOISE.- 
Burrill. (See 3318.) 

3452. THE MEASUREMENT OF MODULATION 1 EPTH 
[Method used in Peak Programme Meter 
for B.B.C. Monitoring].-Ellis. (See 3299.) 

3453. A MEASURING EQUIPMENT WITH DIRECT 
INDICATION FOR THE DETERMINATION OF 

THE " KLIRR " FACTOR AND INDIVIDUAL 
HARMONICS.-Rupp. (See 3400.) 

3454 A " TROUGH " VOLTMETER FOR MEASURING 
THE MINIMUM VALUE OF A UNIDIRECTIONAL 
UNDULATING VOLTAGE.-F. C. Williams & 

A. Fairweather. (In paper dealt with in 
3478, below.) 

3455. DESIGN FOR MAGIC -EYE VALVE VOLTMETER. 
-J. C. G. Gilbert. (E. & Television 6' 
S-W.W., May 1941, Vol. 14, No. 159, pp. 
212-214.) 

3456. AN IMPULSE GENERATOR [for Impulse Trans- 
mission Testing & Other Purposes : giving 
Continuous Series of Impulses or Cyclic 
Repetition].-B. M. Hadfield & W. W. 
Chandler. (P.O. Elec. Eng. Journ., April 
1941, Vol. 34, Part I, pp. 31-35.) The 
impulsing speed can be varied without 
affecting the percentage break, and vice 
versa. 

THE USE OF REPEATERS AS IMPEDANCE 
METERS [in Small Repeater Stations lacking 
Other Instruments : Repeater Itself used 
as Bridge].-K. Oettl. (T.F.T., July 194o, 
Vol. 29, No. 7, pp. 192-196.) 

3458. STRAY CAPACITANCES : INFLUENCE ON EFFEC- 
TIVE INDUCTANCE OF COIL IN METAL CON- 
TAINER [measured by Resonance Method 
and Transformer Bridge Methods].-Farren 
& Rivlin. (See 3266.) 

3459. THE BRIDGED -T METHOD OF MEASURING 
THE CONSTANTS OF A COIL [Extension of 
Editorial on Honnell's Method (3111 of 
194o) to Inductance & Effective Resistance]. 
-G.W.O.H. (Wireless Engineer, April 1941, 
Vol. 18, No. 211, pp. 135-136.) 

3460. THE DESIGN OF THE UNIVERSAL WINDING 
[for Max. Inductance in Min. Volume : 

Gear -Ratio Formula and Tables & Curves 
for Its Application].-L. M. Hershey. (Proc. 
I.R.E., Aug. 1941, Vol. 29, No. 8, pp. 442- 
446.) 

3457 
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3461. A.C. IMPEDANCE OF CHOKES AND TRANS- 
FORMERS: A MEASURING INSTRUMENT FOR 
PRODUCTION CHECKS [Objections to Estab- 
lished Methods (Volt -Ammeter, Comparison) : 

Development of Practical Instrument largely 
overcoming These, based on Comparison by 
Valve -Voltmeter Method].-T. J. Rehfisch 
& H. T. Bissmire. (Wireless Engineer, July 
1941, Vol. 18, No. 214, pp. 266-27o.) From 
the Murphy laboratories. 

3462. MEASUREMENT OF IRON CORES AT RADIO 
FREQUENCIES [Method of measuring Effec- 
tive Permeability & Loss Factor : Derivation 
of Expressions for predicting Coil Char- 
acteristics from These Constants : Examples 
(Variation of Q with Frequency & with Coil 
Diameter, Core/Coil Capacitance Effects, 
etc.) : Corrections for Internal Resistance : 

etc.].-D. E. Foster & A. E. Newlon. (Proc. 
I.R.E., May 1941, Vol. 29, No. 5, pp. 266- 
276.) 

3463. TESTING SMALL SAMPLES OF TRANSFORMER 
IRON.-G.W.O.H : Lamson. (Wireless En- 
gineer, Aug. 1941, Vol. 18, No. 215, pp. 
307-309.) Editorial on the method dealt 
with in 2180 of August. 

3464. MECHANICAL RECTIFIERS AND THEIR USE 
IN MEASURING TECHNIQUE.-W. A. E. Peters. 
(E.T.Z., 3rd July 1941, Vol. 6z, No. 27, 
pp. 6o6 -61o.) 

Disadvantages of simple dry -plate rectifiers 
(variations with current, voltage, and temperature : 

ageing : unsuitability for small voltages and there- 
fore for null methods) : two can be used in a bridge 
circuit to form a phase -sensitive rectifier, but 
they must be carefully matched. Advantages and 
requirements of the mechanical rectifier. The 
rotating rectifier (Pfaffenberger : using a syn- 
chronous -clock movement). The vibrating -reed 
rectifier, simple type and type with adjustable 
contact -pause (Froböse), using a rotating -field 
device working off the mains : the excellent pro- 
perties of this latter type for measuring purposes. 
The use of the mechanical rectifier for measuring 
voltage, current, and power : for point -by -point 
curve plotting : for the measurement of capacitance 
and of iron losses. 

3465. A NEW TYPE OF DIRECT -CURRENT AMPLIFIER 
[for Measuring & Control Purposes].- 
Eberhardt, Nüsslein, & Rupp. (See 3588.) 

3466. CIRCULAR - CHART RECORDING POTENTIO- 
METER WITHOUT GALVANOMETER [primarily 
for Temperature Recording].-Brown In- 
strument. (Review Scient. Instr., Aug. 
1941, Vol. 12, No. 8, pp. 413-414.) 

3467. ELIMINATION OF THE EFFECT OF THE COLD 
ENDS IN THERMOELECTRIC TEMPERATURE 
MEASUREMENT [Various Methods, including 
Use of OKL (" without -Cold -Soldered - 
Junction ") Elements].-A. Kuntze. (Zeit- 
schr. V.D.I., 16th Aug. 1941, Vol. 85, No. 
33. PP. 703-705.) 

3468. A VACUUM -TUBE CURRENT INTEGRATOR 
[for Currents of about 0.04-o.9 µA].-G. J. 
Perlow. (Review Scient. Instr., Aug. 1941, 
Vol. 12, No. 8, pp. 412-413.) Cf. Watt, 
3119 of November. 

3469. MEASUREMENT OF PRE -BREAKDOWN CUR- 
RENTS IN DIELECTRICS WITH A CATHODE- 
RAY TUBE [Currents around 10-8 A : 

Equipment & Results].-H. H. Race. (Gen. 
Elec. Review, Aug. 1941, Vol. 44, No. 8, 
PP. 445-450.) 

3470. PEAK -FACTOR MEASURING BRIDGE FOR HIGH 
VOLTAGES.-H. Warnecke. (Arch. f. Elek- 
trot., ,5th April 1941, Vol. 35, No. 4, pp. 
229-244.) 

3471. ELECTROLYTIC CONDENSER TEST SET : A 
SIMPLE CAPACITY - MEASURING BRIDGE : 

TESTING FOR LEAKAGE.-F. A. Boyer. 
(Wireless World, Oct. 1941, Vol. 47, No. Io, 
PP. 254-255.) 

3472. STANDARDISED CONDENSERS : MORE EFFI- 
CIENT PRODUCTION [Note on War Emergency 
Specification No. BS 271-1941]. - (Wireless 
World, Oct. 1941, Vol. 47, No. Io, p. 251.) 

3473. A.S.T.M. STANDARDS IN THE RADIO INDUSTRY 
[List of Specifications & Test Methods 
covering General Purpose Materials].- 
(ASTM Bulletin, Aug. 1941, No. III, p. 6o.) 

SUBSIDIARY APPARATUS AND MATERIALS 

3474. CALCULATING CONDUCTANCE [due to Electron 
Beam traversing a Transverse Alternating 
Field : Correction], and THE DEFLECTING 
CONDENSER.-Rodda : Benham. (See 3340.) 

3475. ADDITION TO MY PAPER " ON THE APPLICA- 
TION OF ELECTRIC AND MAGNETIC FIELDS 
IN ELECTRON-OPTICS."-BrüChe. (T.F. T., 
Dec. 1940, Vol. 29, No. 12, p. 373.) See 
2665 of 1940. 

3476. THE FIELDS OF ELECTRIC SYSTEM WITH 
NARROW SLITS ACTING AS CYLINDRICAL 
ELECTRON LENSES.-Strashkevich. (Journ. 
of Tech. Phys. [in Russian], No. 2, Vol. lo, 
1940, pp. 91-111.) 

A detailed theoretical investigation of the electric 
fields formed at the slits in charged conductors, 
which can be used as electron lenses. A brief 
survey of the literature on the subject is given, 
and systems consisting of one or several parallel 
planes and of one or several coaxial cylinders are 
considered. The distribution of potential in the 
field of such system is discussed and their electron - 
optical properties are examined. Methods are 
indicated for determining the trajectory of the 
electron beam. A theoretical proof is given of the 
experimental formula (2) due to Davisson and 
Calbick (see 1933 Abstracts, p. 224) for determining 
the focal length in the case of a plane with a single 
slit, and formula (28) and (29) are derived for 
calculating the focal length of a " weak " lens. 
Certain necessary corrections in the existing theory 
of the lenses are pointed out. 
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3477. THE CALCULATION OF THE MAGNETIC FIELD 
OF A DIHEDRAL ANGLE.-GubanOV. (Journ. 
of Tech. Phys. (in Russian], No. 5, Vol. Io, 
1940, pp. 376-394.) 

The boundary between two media of magnetic 
permeability µ1 and µa is in the shape of a dihedral 
angle (Fig. 1) : a current flows along a conductor N 
parallel to the edge of the angle, and it is required 
to determine the magnetic field at any point P of 
the space. An exact solution is given. 

3478. INDUCTANCE-LINEARISED TIME BASE [Circuit 
where Charging Current returns to Initial 
Value just before Discharge, and remains 
Constant during Discharge : Theory, Ex- 
periment, & Design : Advantage of High 
Voltage - Utilisation Factor : useful for 
Special Purposes].-Williams & Fairweather. 
(Wireless Engineer, June & July 1941, Vol. 
18, Nos. 213 & 214, pp. 224-231 & 271-276.) 
Chard's description of the operation of a 
similar circuit (3843 of 1937) is condemned. 
For a correction see August issue, No. 215, 
p. 312. 

3479. POTENTIAL DIVIDERS AND RETARDING CABLES 
IN THE OSCILLOGRAPHIC RECORDING OF 
RAPID TRANSIENT PHENOMENA [Theoretical 
& Experimental Investigation of Factors 
influencing Accuracy of Resulting Records : 

Rôle of Cable Resistance is Predominant, of 
Dielectric Loss usually Negligible : Design 
of Practical Retarding Cable : etc.].- 
Angelini, Merega. (Bull. Assoc. suisse des 
Elec., 18th July 1941, Vol. 32, No. 14, pp. 
305-315 : in French.) 

3480. A PHASE -CURVE TRACER FOR TELEVISION 
[Phase Curve of Any Network shown on 
C.R.O. Screen].-Loughlin, (See 3410. ) 

3481. SECONDARY EMISSION : SOME EFFECTS ON 

DEFLECTOR - PLATE CHARACTERISTICS OF 
CATHODE-RAY TUBES [Hard, Sealed, Low - 
Voltage Type : Experimental Investigation 
of Effects of Secondary Electrons returning 
from Screen & intercepted by Deflector 
Plates: of Secondary Electrons produced 
by Primary Electrons grazing the Plates & 
the Splitter Plate in Double -Beam Tubes : 

Interaction between X & Y Plates-" Pimple 
Effect " : etc.].-Moss. (Wireless Engineer, 
Aug. 1941, Vol. 18, No. 215, pp. 309-312.) 

3482. EFFECTS OF HEAT TREATMENT ON FIELD 
EMISSION FROM METALS.-Daniel. (See 
3350.) 

3483. THE CYLINDRICAL ELECTRON PROJECTOR 
TUBE IN THE STUDY OF THERMIONIC AND 
FIELD EMISSION.-Martin. (See 3351.) 

3484. ON THE QUESTION OF THE SPACE CHARGE 
IN A CATHODE-RAY BEAM [3.nd the Influence 
of the Hot -Cathode Temperature].-Reusse 
& Ripper. (T.F.T., July 194o, Vol. 29, 
No. 7, pp. 199-20I.) 

Recent researches have shown that the electrical 
charges in a focused beam of electrons are distri- 
buted more or less according to a Gaussian curve 
of errors, with maximum density at the beam axis. 
The form of the curve is a function of the current 
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strength in the beam and of the velocity of the 
carriers. Occasionally the " centre of gravity " of 
the charge is more or less displaced with respect 
to the axis. These researches (3626 of 1939 and 
3366 of 1940: also Jacob, 3625 of 1939) also 
showed that in certain conditions the charge distri- 
bution may display inhomogeneities, which are 
explained on optical lines by the combined actions 
of the two lenses of which the focusing system 
generally consists. 

Another important question is the influence of 
the cathode temperature. The theory of the 
focused beam shows that even if complete geo- 
metrical and electrical constancy of the focusing 
system is assumed, this influence must have its 
effect : the a in Law's expression for the distribu- 
tion of charge density in the cross section of the 
beam (3802 of 1937) involves the absolute tem- 
perature T of the emitting surface, and Fig. 3 

shows the calculated curves giving the ratio (density 
i at distance r from the beam axis)/(total emission) 
as a function of r for various temperatures. A rise 
from I000° to 1250° K produces only a small change 
in the curve, but a rise of 2000° gives a quite different 
appearance to the charge distribution. Experi- 
mentally, this point has hitherto been neglected : 

Jacob found that a rise of 165° produced no notice- 
able effect, but this is only to be expected. The 
experiments here described, with results illustrated 
by the two i . r curves of Fig. 6 (for a final electron 
velocity of 4 kv), showed that at 2050° the maximum 
i ordinate is lower than that at 1070°, while the 
breadth of the curve along the r abscissa axis is 
greater. The surfaces enclosed by the two curves 
are about equal (equal total ray current). For the 
oxide cathodes at present used, with their limited 
temperature range, the effect can generally be 
neglected. 
3485. CATHODE-RAY TUBE ELECTRODE MOUNTING : 

also SIMPLE ELECTRODE ASSEMBLY FOR 
CATHODE - RAY TUBES GIVING EASE OF 
ASSEMBLY AND IMPROVED RIGIDITY & ALIGN- 
MENT]: and OPERATING A CATHODE-RAY 
TUBE WITH EARTHED SECOND ANODE. - 
Anon : R.C.A. Laboratories. (E. & Television 
& S-W.W., Jan. 1941, Vol. 14, No. 155, pp. 27 
and 43 : May, No. 159, p. 214: and April, 
No. 158, p. 15o.) 

3486. " IO JAHRE ELEKTRONENMIKROSKOPIE " 
[Book Review].-AEG Research Institute. 
(Schweizer Arch. f. angew. Wiss. u. Tech., 
July 1941, Vol. 7, No. 7, p. 212.) 

3487. RECENT DEVELOPMENTS IN THE ELECTRON 
MICROSCOPE [leading to Description of the 
New R.C.A. Instrument (Resolving Power 
from 100 x Io7 mm to 3o x 10-7 mm) 
of Compact Design, with New Stabilised 
Power Supply].-Hillier & Vance. (Proc. 
I.R.E., April 1941, Vol. 29, No. 4, pp. 167- 
176.) 

3488. ELECTRON -MICROSCOPY, A NEIGHBOURING 
FIELD TO TELEVISION TECHNIQUE [Short 
Survey of Development in Instrument 
Design and Operating Technique].-von 
Ardenne. (T.F.T., Dec. 194o, Vol. 29. 
No. 12, pp. 367-371.) 
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3489. THE OBJECT -CARRIER VIBRATOR, A NEW 
AUXILIARY FOR ELECTRON -MICROSCOPY AND 
MICROSCOPY [for Uniform Distribution of 
Particles over the Carrier - Foil] . - von 
Ardenne. (Kolloid-Zeitschr., No. II, 1940.) 
Mentioned in 3488, above. 

3490. A 200 KV UNIVERSAL ELECTRON -MICROSCOPE 
WITH OBJECT -SHADOWING DEVICE [for Living 
Substances].-von Ardenne. (Zeitschr. f. 
Phys., Vol. 117, 1941, p. 657 onwards.) 
Quoted in von Ardenne's paper, 3595, below. 

3491. PAPERS ON ELECTRON -MICROSCOPY OF LIVING 
SUBSTANCES AND THE PREPARATION OF 
SPECIAL OBJECT -CARRYING FILMS FOR SUCH 
PURPOSES.-von Ardenne : Hass & Kehler. 
(See 3595 & 3596.) 

3492. NEW TECHNIQUE FOR MAKING THIN TARGETS 
[Thicknesses down to ,o 6 cm, Area To cm2 : 

backed only by Thin Cellulose -Acetate 
Films].-Pockman & Webster. (Review 
Scient. Instr., Aug. 1941, Vol. 12, No. 8, 
PP. 389-392.) 

3493. PHOTOELECTRIC CONDUCTIVITY OF ZINC- 
SULPHIDE/COPPER PHOSPHORS UNDER THE 
ACTION OF ALPHA RAYs.-Lappe. (See 
3415.) 

3494. A SUPERSONIC -CELL FLUOROMETER [par- 
ticularly suitable for " Fast " Phosphors : 

Some Results].-Briggs. (Journ. Opt. Soc. 
Am., Aug. 1941, Vol. 31, No. 8, pp. 543-549.) 
A summary was dealt with in 1177 of 
April. 

3495. TANTALUM AND ITS USES [in Transmitting 
Valves, particularly U.H.F : Thermionic 
& Secondary Emission : Balkite Rectifier : 

Support & Conductor for Anodes (using Its 
Insulating Oxide Film) : Mechanical Prop- 
erties : etc.].-(Review Scient. Instr., July 
1941, Vol. 12, No. 7, pp. 374-375.) Cf. Kobayashi & Harashima, 1894 of July. 

3496. CONSTRUCTION OF GLASS BELLOWS.-Pompeo 
& Meyer. (Review Scient. Instr., July 1941, 
Vol. 12, No. 7, pp. 368-369.) 

3497. CEMENTS FOR GLASS INSERTS IN ELECTRICAL 
APPARATUS. - Paton. (Engineering, 26th 
Sept. 1941, Vol. 152, p. 245.) Summary of 
E.R.A. Report Ref. G/T. 131. 

3498. GLASS -TO -METAL SEALS : II [especially the 
Properties of Fernico : " 42 Alloy " (Nickel - 
Iron), matching Special " 1075 " Glass : 

Chrome -Iron & Iron Seals : Strength of 
Seals].-Hull, Burger, & Navias. (Journ. 
Applied Phys., Sept. 1941, Vol. 12, No. 9, 
pp. 698-707.) For I see 1184 of 1935. 

3499. HIGH -VACUUM PUMPS AND PUMPING : AN 
OUTLINE OF MODERN APPARATUS AND 
METHODS [including Vacuum Measurement]. 
-Edwards & Company. (E. & Television 
& S-W.W., Feb. 1941, Vol. 14, No. 156, 
PP. 55-59.) 

3500. ON THE OUTGASSING OF X-RAY TUBES AND 
KENOTRONS.-POpOV & Bazykina. (Journ. 
of Tech. Phys. [in Russian], No. 4, Vol. io, 
1940, pp. 323-331.) 

An experimental investigation of the outgassing 
of metallic and glass parts of X-ray tubes and 
kenotrons during various stages of the manufacturing 
process : practical suggestions are made. 

350I. THERMOELECTRIC VACUUM METER [Limita- 
tions of Usual Hot -Wire Device with Tem- 
perature estimated by Resistance -Measure- 
ment or Thermoelement : Six -Fold Increase 
of Effect at Low Pressures obtained by 
Special Arrangement].-Moll & Burger. 
(Zeitschr. f. tech. Phys., Vol. 21, 1940, p. 
199 onwards : summary in E.T.Z., 5th 
June 1941, Vol. 62, No. 23, p. 528.) 

3502. AN IONISATION GAUGE CIRCUIT [Pressures io s to io 7 mm Hg and below] WITH A 
" MAGIC EYE."-Parkins & Higinbotham. 
(Review Scient. Instr., July 1941, Vol. 12, 
No. 7, pp. 366-367.) With " certain advan- 
tages " over Ridenour's circuit (2211 of 
August). 

3503. THE IONIC DENSIMETER.-Michelson & Sena. 
(Journ. of Tech. Phys. [in Russian], No. 3, 
Vol. Io, 1940, pp. 257-262.) 

A device has been developed for measuring the 
density of gas or vapour in such apparatus as 
mercury -vapour rectifiers. The device is based 
on the following principle. If a grid D and a 
collector P parallel to it (Fig. I) are placed in the 
gas or vapour whose density S it is desired to 
measure, and an ion stream is passed through the 
grid, then the relationship between the ion current 
flowing onto P when this is at a negative potential 
with respect to D and that flowing when P is at a 
positive potential will be determined by a number 
of factors of which S is one. This relationship is 
represented by formula (1), from which formula (2) 
is derived for determining S. The accuracy of the 
method is discussed and it is shown that satisfactory 
results are obtained when the range of measure- 
ments (in the case of mercury vapour) extends over 
densities corresponding to pressures from eo 4- Io s mm to I0-2-10-1 mm. 

3504. ON STARTING AN ELECTRIC SPARK BY IN- 
TENSE IONISATION OF THE SPARKING SPACE 
[Use as Electric Relay, etc.].-Shimiza & 
Hirata. (See 3587.) 

3505. THE BREAKDOWN OF COMPRESSED GASES 
AT A HIGH PRESSURE AND WITH SMALL 
SEPARATION BETWEEN THE ELECTRODES.- 
Blokhintsev, Vul, & Parnas. (Journ. of 
Tech. Phys. [in Russian], No. 5, Vol. io, 
1940. PP 357-368.) 

The breakdown voltage U of nitrogen was 
measured under pressures up to 90 kg/cm2. With 
a distance of o.3 mm between the electrodes, values 
of U of the order of 1.5 x loe v/cm were obtained. 
The effect of the cathode material on U was also 
investigated, and methods are indicated for calcu- 
lating U. 

3506. MEASUREMENT OF PRE -BREAKDOWN CUR- 
RENTS IN DIELECTRICS WITH A CATHODE- 
RAY TUBE.-Race. (See 3469.) 
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3507. INVESTIGATION OF THE RELAXATION TIME 
IN MIXTURES OF POLAR AND NON -POLAR 
LIQu1Ds [Nitrobenzol, and Chlorbenzol, in 
Benzol : Measurements at 13.65 Mc/s : Dis- 
cussion of Results on Basis of Kronig's 
Unified Theory of Acoustic, Electric, & 
Magnetic Relaxation Phenomena].- 
Spengler. (Physik. Zeitschr., 15th June, 
1941, Vol. 42, No. 7/8, pp. 134-143.) For 
Kronig's work see 2573 of 1938 and 1715 
of 1939. 

3508. CONDUCTION OF ELECTRICITY BY DIELECTRIC 
LIQUIDS AT HIGH FIELD STRENGTHS.- 
Plumley. (Phys. Review, i5th Jan. 1941, 
Vol. S9, No. 2, pp. 200-207.) See 1501 of 
May, and cf. Dornte, 2541 of September. 

3509. DISCHARGES IN INSULATION UNDER ALTER- 
NATING -CURRENT STRESSES [Theoretical & 
Experimental Study of Internal Discharges 
in Insulation & in Model Circuits].-Austen 
& Whitehead. (Journ. LE.E., March 1941, 
Vol. 88, Part III, No. 1, pp. 18-22.) 

3510. CORRELATION BETWEEN ELASTIC MODULI 
AND VISCOSITY OF LIQUIDS AND PLASTICS 
[Theory & Applications].-Gemant. (Journ. 
Applied Phys., Sept. 1941, Vol. 12, No. 9, 
pp. 680-685.) Prompted by the experimental 
results of Matteson & Vogt and Davies & 
Busse (3511 & 3512, below). 

3511. PAPER ON THE VELOCITY OF ACOUSTICAL 
WAVES IN PETROLEUM FRACTIONS [found to 
be Function of Density & Viscosity].- 
Matteson & Vogt. (Journ. Applied Phys., 
Vol. 11, 194o, p. 658 onwards.) Referred 
to in Gemant's paper, 3510, above. 

3512. DIELECTRIC PROPERTIES OF PLASTICISED 
POLYVINYL CHLORIDE.-Davies & Busse. 
(American Chemical Society paper, referred 
to in Gemant's paper, 3510, above.) 

3513. CONTRIBUTION TO THE THEORY OF ANOMA- 
LOUS DISPERSION AND DIELECTRIC LOSS IN 
SOLID BODIES [Polyvinyl Products, etc.].- 
Holzmüller. (Physik. Zeitschr., 15th Nov. 
1940, Vol. 41, No. 2I/22, pp. 499-508.) 

For practical work by the same writer see 2481 
of September and back reference. Author's 
summary :" The occurrence of dielectric loss 
in polar solids is traced to alteration of the 
equilibrium setting of the polar groups in the 
molecule to the individual minima of potential 
energy. It is shown that in the electric field the 
number of dipole moments at levels of higher 
potential energy is larger than when the field is 
removed. Since the new setting of the dipole 
moment past an energy threshold can only occur 
as the result of the combined action of strong 
heat pulses and electric field, this setting is de- 
pendent on time. By the introduction of one or 
more relaxation times the observed dependence of 
the dielectric constants and loss angles on fre- 
quency and temperature is explained. It is shown 
how the quantities important for the determination 
of the internal forces of cohesion in the molecule 
can be calculated from measurements of dielectric 
constant and tan 8. 
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" Since at present the calculations are limited 
to the establishment of equilibrium in the orienta- 
tion of dipoles, and its dependence on the forces 
present, nothing can yet be said about the con- 
nection between viscosity and dielectric loss. An 
investigation in view, on the influence of inter- 
molecular forces in movements of translation, 
promises to relate viscosity and ionic conductivity 
to place -interchange processes in solids, and to 
establish a connection between these different 
phenomena." Experimental confirmation of the 
theoretical work dealt with above has already been 
carried out and will be reported soon. 

3514. POLYSTYRENE AND THE ELECTRICAL IN- 
DUSTRY : A SHORT REVIEW OF MODERN 
DEVELOPMENTS [particularly " Distrene " 
Brand].-Yarsley. (Electrician, loth Oct. 
1941, Vol. 127, pp. 203-204.) 

3515. ELECTRICAL PARTS FROM POLYSTYRENE.- 
Plax Corporation. (Review Scient. Instr., 
Aug. 1941, Vol. 12, No. 8, p. 417.) 

3516. DIELECTRIC CONSTANTS AND LOSS FACTORS 
OF TROLITUL, ETC., FOR 14 CM WAVES.- 
Borgnis. (See 3435.) 

3517. THE ANNEALING OF PHOTOELASTIC BAKELITE 
AND THE RESULTING EFFECT ON ITS PHYSICAL 
AND OPTICAL PROPERTIES.-Lee & Gold- 
stein. (Journ. Applied Phys., Aug. 1941, 
Vol. I2, No. 8, pp. 623-624: summary 
only.) 

CERAMICS IN VALVE CONSTRUCTION [par- 
ticularly Ceramic Seals for U.H.F. Valves].- 
Howard. (See 3344.) 

3519. Low -Loss CERAMICS FOR RADIO -FREQUENCY 
USE [Development, Manufacture, & Use : 

including Construction of Trimmer Con- 
densers, High -Stability Inductances, etc.].- 
Britton. (E. & Television & S-W.W., 
March & April, 1941, Vol. 14, Nos. 157 & 

158, pp. 102-105 & 158-162 [with Correc- 
tions], and Electronic Engineering [new form 
of above], July 1941, Vol. 14, No. 161, pp. 
301-303, 318.) From Steatite & Porcelain 
Products, Ltd. 

352o. THE ELECTRICAL PROPERTIES OF HIGH - 
FREQUENCY CERAMICS.-Rosenthal. (Elec- 
tronic Engineering [formerly E. & Television 
& S W.W.], Sept. & Oct. 1941, Vol. 14, 
Nos. 163 & 164, pp. 388-390 & 438-441.) 
" Much of the data in this article has not 
been hitherto published." 

352I. INVESTIGATIONS ON PHENOPLASTICS: PART 
3-THE DIELECTRIC PROPERTIES.-Stager 
& others. (Schweizer Arch. f. angew. Wiss. 
u. Tech., July 1941, Vol. 7, No. 7, pp. 201- 
208.) Final part of the paper mentioned in 
3144 of November : the previous chapters 
dealt with the mechanical properties. 

DIFFUSION CALCULATIONS: INTERRELATION 
BETWEEN TWO SOLUTIONS OF THE FOURIER 
EQUATION [primarily in connection with 
Plasticiser Losses].-Liebhafsky. (See 3552.) 

3518. 

3522. 
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3523. LAMINATED IMPREGNATED PLASTICS [includ- 
ing " Permali " & " Pytram "].-Yarsley. 
(Electrician, 12th Sept. 1941, Vol. 127, p. 
152.) Also " Jicwood," a special laminated 
wood " of extraordinary strength yet lighter 
by bulk than metal." 

3524. THE ELECTRICAL BREAKDOWN OF ROCHELLE 
SALT.-Gorelik. (See 3375.) 

3525. MIDGET TUBULAR OIL -FILLED CONDENSERS 
[0.006-o.5 µF : up to 2000 V].-Aerovox 
Corporation. (Review Scient. Instr., Aug. 
1941, Vol. 12, No. 8, p. 416.) 

3526. MECHANICAL RECTIFIERS AND THEIR USE 
IN MEASURING TECHNIQUE.-Peters. (See 
3464.) 

3527. THE INFLUENCE OF OXYGEN CONCENTRATION 
IN OXIDISING AND TEMPERING STOVES ON 
THE DIRECT AND REVERSE CURRENTS OF 
CUPROUS -OXIDE RECTIFIERS.-TuchkeviCh. 
(Journ. of Tech. Phys. [in Russian], No. 9, 
Vol. Io, 1940, pp. 747-751.) 

3528. HALL -EFFECT MEASUREMENTS ON SELENIUM. 
-Eckart & Kittel. (Naturwiss., 13th June 
1941, Vol. 29, No. 24/25, p. 371.) 

Selenium is generally assumed to be an oxidation 
(" deficiency ") semiconductor because in a selenium 
rectifier the pass direction is the same as in a 
cuprous -oxide rectifier, but hitherto no quantitative 
results have been reported to confirm this character 
and to give data on the mobility of the deficiency 
electrons in selenium. Now, however, the writers 
have succeeded in demonstrating an anomalous 
(positive) Hall effectin a specially highly conductive 
sample. The measurements yield a value for the 
mobility of the deficiency electrons (Hall con- 
stant x conductivity) of about I cm/sec./volt/cm. 

3529. A METHOD FOR CALCULATING THE EQUIVA- 
LENT NOISE VOLTAGE AND FOR DESIGNING 
THE SMOOTHING CHOKE FOR AN AUTOMATIC 
GRID - CONTROLLED MERCURY RECTIFIER 
OPERATED WITH A FLOATING BATTERY.- 
Gubanov. (Elektrosvyaz [in Russian], No. I, 
1941, PP. 47-54) 

An analysis is given of the harmonic content of 
the rectified voltage as determined by the angle 
tk at which the arc strikes (Fig. i). The maximum 
value of for a given mains -voltage variation is 
found, and methods are indicated for calculating 
the equivalent noise voltage and for designing the 
smoothing choke. Experiments have confirmed 
the validity of the methods proposed. 

3530. IMPROVEMENTS IN B -BATTERY PORTABILITY 
[Package Size per Unit of Capacity reduced 
by about 5oß/ : Design of " Minimax " 
Types]. - French : Ever -Ready Company. 
(Proc. I.R.E., June 1941, Vol. 29, No. 6, 
pp. 299-303.) See also 1062 of April. 

3531. THE PRODUCTION OF THIN METAL WIRES.- 
Makovski. (Journ. of Tech. Phys. [in Rus- 
sian], No. 4, Vol. 10, 1940, PP. 342-343.) 

A small piece of metal is placed inside a glass 
tube which is then heated (Fig. 1) and extended to 

obtain a wire of the desired thickness. Wires down 
to o.00, mm diam. were thus obtained, even from' 
brittle metals. 

3532. " ELECTROLYTISCHE WANDERUNG IN FLÜS- 
SIGEN UND FESTEN METALLEN " [Electro- 
lytic Migration in Liquid & Solid Metals : 

Book Review].-Schwarz. (Physik. Zeitschr., 
March 1941, Vol. 42, No. 4/5, p. 81.) 

3533. MODERN MATERIALS IN TELECOMMUNICA- 
TIONS : PART IV-MAGNETIC MATERIALS : 

PART V-METALLIC CONDUCTORS .-Radley 
& others. (P.O. Elec. Eng. Journ., April 
& July 1941, Vol. 34, Parts 1 & 2, pp. 19- 
25 & 72-78.) For previous parts see I2I0/II 
of April. 

3534. LOAD CURRENTS IN TRANSFORMERS WITH 
SEVERAL SECONDARY WINDINGS.-Wolff. 
(See 3284.) 

3535. MEASUREMENT OF IRON CORES AT RADIO 
FREQUENCIES.-Foster & Newton. (See 
3462.) 

3536. FERROCART [Complete Disintegration of 
Sample Core supplied in 1933 (Schneider, 
1933 Abstracts, p. 403) : Enquiry for Other 
Experiences with This Material].-G.W.O.H. 
(Wireless Engineer, Sept. 1941, Vol. 18, No. 
216, p. 352.) 

3537. THE MANUFACTURE AND PROPERTIES OF 
COMPRESSED -POWDER PERMANENT MAGNETS. 
-Dehler. (E.T.Z., 3rd July 1941, Vol. 62, 
No. 27, pp. 601-606.) 

The writer begins with information about the 
improved permanent -magnet steels developed during 
the past ten years, and then discusses their limita- 
tions, such as the tendency to form cracks under 
severe vibration, lack of homogeneity, and general 
intractability (for any but the simplest designs). 
He then reviews briefly the recent promising 
development of sintered materials, both the Japa- 
nese " oxide magnets " and the aluminium -nickel - 
iron materials (e.g. Ritzau, 2878 of October), with 
a possible admixture of cobalt or copper : the 
objection is their expense. The use of powder 
contained in permanent containers of the desired 
shape has been tried, but has its defects : for 
instance the container is inclined to increase the 
air -gap undesirably. 

The rest of the paper describes the preparation 
of compressed -powder magnets with synthetic - 
resin binders. Such materials are produced under 
the name of Tromalit (German Patent 656 966, 
Baermann). The circular -sectioned coaxial magnet 
shown in Fig. I1, with diameter 12 mm and air - 
gap 1.5 mm, gave a max. gap flux density of 2260 
gauss when made of cast Oerstit and of 1720 gauss 
when made of the powder material : this represents 
a drop of nearly 25% for the latter, but the difference 
would decrease with increase of air -gap or with 
decrease in the size of the core, and in many cases 
would be eliminated altogether by the possibilities 
offered by the powder material of special shapes 
unattainable with the cast material. The saving in 
labour is very great. The paper includes a number 
of patent and literature references, some of the 
latter being to metallurgical journals not dealt 
with in these Abstracts. 
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STATIONS, DESIGN AND OPERATION 

3538. OBSERVATIONS OF FREQUENCY -MODULATION 
PROPAGATION ON 26 MEGACYCLES.-Crosby. 
(See 3219.) 

3539. RADIO TELEPHONE SERVICE IN CHESAPEAKE 
BAY, and RADIO EQUIPMENT FOR THE 
CRISFIELD PROJECTS [Ultra - Short -Wave 
Link between Islands & Mainland].-Taylor : 

Bailey. (Bell Lab. Record, Aug. 1941, Vol. 
19, No. 12, pp. 358-362 : pp. 363-366.) 

3540. AUTOMATIC RELAY STATIONS TO INCREASE 
RANGE OF TRANSMITTERS FOR FOREST 
FIRE -FIGHTING PARACHUTISTS.-(Sci. News 
Letter, 21st June 1941, Vol. 39, No. 25, 
P. 398.) 

3541. RADIO EQUIPMENT FOR AN UNMANNED 
WEATHER STATION.-Pear. (Sci. Abstracts, 
Sec. B, Aug. 1941, Vol. 44, No. 524, p. 164.) 
Cf. Diamond & Hinman, 4463 of 1940. 

3542. SOME CONSIDERATIONS OF FIGHTER -AIRCRAFT 
RADIO.-Cannell. (E. & Television & 
S-W.W., May 1941, V01.14, NO. 159, p. 203.) 

3543. A FIVE -BAND RECEIVER FOR AUTOMOBILE 
SERVICE [and the Suggestion that Short 
Waves (in International S.W. Band) should 
be used for the Many Sections of U.S.A. 
which are without Adequate Daylight Broad- 
casting Service].-Little & Rettenmeyer. 
(Proc. I.R.E., April 1941, Vol. 29, No. 4, 
pp. 151-166.) 

3544. WIRE -BROADCASTING MEASURING TECHNIQUE 
[developed by German P.O. & Industry : 

Selective Measurement of Carrier Voltages : 

Monitoring of Quality (Modulation Factor, 
Frequency Characteristic, Contrast, Dis- 
tortion Factor, Non -Linear Cross -Talk, Inter- 
ference) : Line Attenuation, Input Im- 
pedance, Characteristic Impedance : Test 
Truck for Special Measurements].-Eisele. 
(E.T.Z., 5th June 1941, Vol. 62, No. 23, 
PP. 513-519.) 

3545. THE HIGH -FREQUENCY DISTORTIONS IN WIRE 
BROADCASTING [Non -Linear Distortion More 
Serious than in A.F. Technique : Amplitude 
Distortion fundamentally Less Serious, but 
actually Important owing to Use of Existing 
Telephone System : Its Production (& 
Counter-Measures)-Attenuation Distortion, 
Matching Distortion, Terminal Distortion, 
Cross -Over Distortion on Overhead Lines].- 
Klein. (T.F.T., Nov. 1940, Vol. 29, No. II, 
PP. 331-334.) 

MATCHING PROBLEMS IN WIRE -BROADCASTING 
LINE MATERIAL [Trunk Lines, Subscriber's 
Line, Special H.F. Connections, etc.].- 
Klein. (T.F.T., Dec. 194o, Vol. 29, No. 12, 
PP. 363-367.) 

3547. FUTURE OF EUROPEAN BROADCASTING : 

SOME TECHNICAL ASPECTS OF CHANNEL 
ALLOCATION.-Braillard. (Wireless World, 
Oct. 1941, Vol. 47, No. io, pp. 252-253.) 
Discussion of Braillard's paper in Journ. des 
Télécommunications. 

3546. 
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3548. THE TERMINAL EQUIPMENT OF THE B ERNE 
NEW YORK WIRELESS TELEPHONE LINK.- 
Jacot. (E.T.Z., 19th June 1941, Vol. 62, 
No. 25, pp. 579-580: summary only.) 

3549. MEDIUM -FREQUENCY TELEGRAPHY SYSTEM 
(MFS) ON OPEN LINES [Frequencies 3-8 kc/s, 
giving up to Six Additional Channels, in 
Gap between L.F. and Carrier -Frequency 
Telephony Channels].-Fulling & Pretzsch. 
(T.F.T., Dec. 194o, Vol. 29, No. 12, pp. 
345-353.) 

MISCELLANEOUS 

355o. A SIMPLE INTRODUCTION TO THE USE OF 

STATISTICS IN TELECOMMUNICATIONS ENGI- 
NEERING : Part I-SAMPLES OBEYING THE 
NORMAL PROBABILITY LAW : PART II- 
ANALYSIS OF SMALL SAMPLES [and the 
Nomographic Use of Fisher's " t " Test].- 
Doust & Josephs. (P.O. Elec. Eng. Journ., 
April & July 1941, Vol. 34, Parts i & 2, 

PP- 36-41 & 79-84.) 

INDUSTRIAL MATHEMATICS [Mathematical 
Specialists in Industry : Present & Future 
Utilisation of Mathematics in Communica- 
tions, Electrical Manufacturing, & Other 
Industries].-Fry. (Bell S. Tech. Journ., 
July 1941, Vol. zo, No. 3, pp. 255-292.) 

3552. DIFFUSION CALCULATIONS: INTERRELATION 
BETWEEN TWO SOLUTIONS OF THE FOURIER 
EQUATION [Sine -Series Solution (Slab with 
Sealed Periphery) & Error -Function Solution 
(for Semi -Infinite Body) : leading to Simplifi- 
cation in Calculation of Diffusion Constants]. 
-Liebhafsky. (Journ. Applied Phys., Sept. 
1941, Vol. 12, No. 9, pp. 707-710.) 

Primarily for the evaluation of measured losses 
of plasticisers from polyvinyl -chloride plastics, but 
applicable to other cases of flow governed by the 
fundamental Fourier equation Zc/ct = D2c/Zx2. 

3551 

3553. AUTOMATIC INTEGRATION OF LINEAR SECOND - 
ORDER DIFFERENTIAL EQUATIONS BY MEANS 
OF PUNCHED -CARD MACHINES.-Feinstein & 
Schwarzschild. (Review Scient. Instr., Aug. 
1941, Vol. 12, No. 8, pp. 405-408.) 

3554. THE SOLUTION OF A.C. CIRCUIT PROBLEMS 
[Method depending chiefly on. Matrix Multi- 
plication (simply performed by Calculating 
Machine) and avoiding Complex Numbers].- 
Pipes. (Journ. Applied Phys., Sept. 1941, 
Vol. 12, No. 9, pp. 685-691.) 

3555. " FOUR -FIGURE TABLES WITH MATHEMATICAL 
FORMULAE " [Book Review]. - Plummer. 
(Phil. Mag., June 1941, Vol. 31, No. zo9, p. 
51o.) The collection of formulae is ex- 
panded from that originally prepared by 
C. S. Wright. 

3556. " A BIBLIOGRAPHY OF ORTHOGONAL POLYNO- 
MIALS " [Book Review].-Shohat & others. 
(Phil. Mag., June 1941, Vol. 31, No. zo9, 
P. 507.) 
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3557. 

3558. 

3559. 
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" MECHANICAL VIBRATIONS : SECOND Em- 
TION " [Book Review].-Den Hartog. (Engi- 
neering, 26th Sept. 1941, Vol. 152, pp. 243- 
244.) 

CYCLES PER SECOND [Editorial on Discussion 
dealt with in 1813 of June].-G.W.O.H. 
(Wireless Engineer, May 1941, Vol. 18, No, 
2I2, p. 179.) 

CIRCUIT -DESIGNATION METHOD [New System]. 
-Caldwell. (See 3288.) 

3560. NEW -STYLE JAMMING : IMAGINATION IN 
WIRELESS WARFARE [Editorial On the 
Deutschlandsender " Voice," etc.].-(Wire- 
less World, Oct. 1941, Vol. 47, No. Io, p. 
247.) Development of 3161 of November. 

3561. RAID WARNING BY RADIO [RCA Alert 
Receiver automatically Switched -On by 
Special Inaudible Signal].-(Sci. News Letter, 
i6th Aug. 1941, Vol. 40, No. 7, p. 99 : 

for comments see Wireless World, Nov. 1941, 
p. 284.) 

3562. CENTRALISED REMOTE CONTROL [for A.R.P. 
Work, etc.] : DETAILS OF A NEW RIPPLE - 
CONTROL (LOW-TENSION SYSTEM) EMPLOYING 
MAINS WIRING.-General Electric. (E. & 
Television & S-W.W., April 1941, Vol. 14, 
No. 158, pp. 165-167.) Cf. 26o of January. 

3563. THE DETECTION OF INCENDIARY BOMBS 
BY ELECTRICAL, ELECTRONIC, THERMO- 
STATIC, AND RADIO -ACTIVE DEVICES.- 
LE.E. Committee. (E. & Television & 
S-W.W., May 1941, Vol. 14, No. 159, pp. 
198 -zoo and 238: abstract.) Cf. 3198 of 
November. 

3564. THE " SUPPLY " OF PHYSICISTS [and the 
National Roster of Specialised " Personnel "]. 
-(Journ. Applied Phys., Sept. 1941, Vol. 
12, No. 9, pp. 655-657.) 

3565. TECHNICAL EDUCATION IN NEW SOUTH 
WALES.-Riddell. (Journ. Inst. Eng. Aus- 
tralia, Ji1ne 1941, Vol. 13, No. 6, pp. 139-145.) 

3566. PRESENT-DAY SCIENCE AND TECHNOLOGY 
IN THE U.S.S.R.-Bernal. (Nature, 27th 
Sept. 1941, Vol. 148, pp. 360-361.) 

3567. THE BRITISH ASSOCIATION : CONTRIBUTION 
OF SCIENCE TO WORLD ORDER : INTER- 
NATIONAL CONFERENCE IN LONDON.-(Elec- 
trician, 3rd Oct. 1941, Vol. 127, p. 189.) See 
also Nature, 4th & Ilth Oct. 1941, pp. 388- 
393 & 424-427: also 18th & 25th October. 

3568. A SCIENTIFIC PRESS BUREAU [Plea for].- 
Johnston. (Nature, 27th Sept. 1941, Vol. 
148, p. 375.) See also Evans, ibid., I Ith Oct., 
P 434. 

3569. SUMMER CONVENTION, JUNE 23RD TO 25TH, 
1941, AT DETROIT : SUMMARIES OF PAPERS, 
and ADDRESS OF PRESIDENT TERMAN AT THE 
SUMMER CONVENTION BANQUET. - (Proc. 
I.R.E., April 1941, Vol. 29, No. 4, pp. 220- 
229: July, No. 7, pp. 406-408.) 

3570. REGIONAL DIRECTORS PROPOSED IN NEW 
I.R.E. CONSTITUTIONAL AMENDMENT [With 
Discussion].-Terman. (Proc. I.R.E., July 
1941, Vol. 29, No. 7, pp. 408-411.) 
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3571. RADIO PROGRESS DURING 1940 [Electronics, 
Transmitters (& Aerials), Receivers, Fre- 
quency Modulation, Television & Fac- 
simile, Electroacoustics,Propagation].-(Proc. 
I.R.E., March 1941, Vol. 29, No. 3, pp. 
89-103.) 

3572. REVIEW OF PROGRESS IN ELECTRONICS : I 
-INTRODUCTION AND GENERAL BIBLIO- 
GRAPHY.-Windred. (E. & Television & 
S-W.W., April 1941, Vol. 14, No. 158, pp. 
151-152 and 154.) Beginning of a series. 

3573. A THYRATRON -CONTROLLED ANNEALING 
FURNACE.-Tarnopol. (Review Scient. Instr., 
July 1941, Vol. 12, No. 7, pp. 367-368.) 
Control better than + 0.03° C (at 1000° C) 
for any required long period. 

3574. AN INTEGRATOR FOR SMALL CURRENTS 
[Neon Tube, Amplifier, & Mechanical 
Counter Combination].-Watt. (See 3119 
of November.) See also 3468, above. 

3575. THE DEAD -TIME OF A GEIGER COUNTER 
[Direct Measurements : about IO ' Sec. for 
I" -Dram. Counter], and CIRCUIT INDEPEN- 
DENCE OF CHARGE IN FAST COUNTER PULSES. 
-Stever. (Phys. Review, 15th Jan. 1941, 
Vol. 59, No. 2, p. 219: 15th July 1941, 
Vol. 6o, No. 2, p. 160: summaries only.) 

3576. TIME LAGS IN GEIGER -MÜLLER COUNTER 
DISCHARGES.-Montgomery & Montgomery. 
(Phys. Review, i5th June 1941, Vol. 59, 
No. 12, p. 1045.) 

3577. THE HARMONIC ANALYSIS OF GEIGER- 
COUNTER PULSES.-Shankland & Blythe. 
(Phys. Review, Ist July 1941, Vol. 6o, No. 1, 
pp. 64-65 : summary only.) 

3578. ELECTRONIC CUP -ANEMOMETER [Rotation of 
Perforated Disc interrupts Oscillator].- 
Gurley. (Review Scient. Instr., July 1941, 
Vol. 12, No. 7, p. 373.) Cf. Goncharski, 
2005 of July. 

3579. EPICYCLIC GEAR TRAINS FOR DIFFICULT 
RATIOS.-Boys. (Journ. of Scient. Instr., 
Oct. 1941, Vol. 18, No. Io, pp. 195-20o.) 
Complementary to Clay's paper, 1990 of 
July. 

3580. QUARTZ INDICATOR WITH HIGH NATURAL 
FREQUENCY [for I.C. Engines, etc : Ordinary 
Quartz Pick -Up unsuitable for Knock In- 
vestigations : Development of Type with 
Natural Frequency as high as ioo kc/s].- 
Schmidt. (Zeitschr. V.D.I., 19th July 1941, 
Vol. 85, No. 29, p. 644: summary only.) 
See also 2810 of 1940. 

3581. MEASUREMENT OF THE NATURAL FREQUENCY 
OF PIEZOELECTRIC PRESSURE -MEASURING 
DEVICES [and the Advantages of the Steel - 
Ball Impact Method].-Gohlke. (Zeitschr. f. 
Instr:kunde, June 1941, Vol. 61, No. 6, 
pp. 197-198: summary only.) 

3582. THEORY AND APPLICATION OF RESISTANCE 
TUNING [Special Suitability of Transitron 
Oscillator : Applications to Industrial (Tem- 
perature, Pressure, Humidity, etc.) Measure- 
ments].-Brunetti & Weiss. (See 3253.) 
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3583. THE MEASUREMENT OF VARIABLE STRESSES 
BY A STRING METHOD.-Sobolev. (Journ. of 
Tech. Phys. [in Russian], No. 4, Vol. Io, 
1940, PP. 309-315.) 

A wire is stretched between two points on the 
object under investigation and excited into oscil- 
lations by two electromagnets spaced apart along 
the wire and fed respectively from the input and 
output of a 3 -valve amplifier (Fig. 4). The re- 
sulting oscillations are frequency -modulated by the 
periodic movement of the supports. The output 
of the amplifier is used to pull a second oscillator 
into synchronism. The coupling circuit will then 
contain the modulating frequency, i.e. the oscilla- 
tion frequency of the object, which is rectified and 
recorded on sensitised paper. 

3584. INVESTIGATIONS ON ELECTRODYNAMIC TEST- 
ING [óf the Mechanical Strength of Con- 
ductors subject to Short -Circuit Currents, 
etc : Tests with Square -Wave Pulses, & 
Detection of Movement by Capacity -Change 
Method].-Aebi. (Schweizer Arch. f. angew. 
Wiss. u. Tech., July 1941, Vol. 7, No. 7, 

pp. 185-195.) 

3585. VELOCITY MEASUREMENT OF TRANSIENT 
MECHANICAL MOTIONS [of Cam Mechanisms, 
Triggers, etc : using a Mirror Oscillograph]. 
-Keilien. (Journ. Applied Phys., Aug. 
1941, Vol. 12, No. 8, pp. 634-637.) 

3586. EDDY -CURRENT INDUCTION APPLIED TO THE 
DETERMINATION OF ACCELERATIONS [and 
Possible Applications of the New Principle, 
including to Motor Speed Control].-Forbes. 
(Review Scient. Instr., Aug. 1941, Vol. 12, 
No. 8, pp. 398-401.) 

3587. ON STARTING AN ELECTRIC SPARK BY IN- 
TENSE IONISATION OF THE SPARKING SPACE 
[One Electrode hollowed, with Thin Metal 
Window and High -Vacuum Cathode -Ray 
(Triode) Generator : Critical Potential re- 
duced by 3o%, Spark Time Lag less than 
o-1 Sec : Use as Electric Relay, Light 

Source for Instantaneous Photography, 
Chronograph for Short Time Intervals].- 
Shimiza & Hirata. (Journ. Roy. Aeron. Soc., 
Oct. 1941, Vol. 45, No. 370, pp. 346-347 
abstract only.) 

3588. A NEW TYPE OF DIRECT -CURRENT AMPLIFIER 
[for Measuring Purposes, Supervision & 
Control of Processes, etc.].-Eberhardt, 
Nüsslein, & Rupp. (E.T.Z., 29th May, 
1941, Vol. 62, No. 22, pp. 493-497.) 

Authors' summary :-" After a short survey of 
the previous development of d.c. amplifiers for 
measuring purposes, culminating in the photocell - 
compensator [Gilbert's " photoelectric potentio- 
meter," 1651 of 1936], fundamental considerations 
on opposed -coupling d.c. amplifiers are discussed. 

" A practically useful d.c. amplifier for process 
measurements, possessing a constant amplification 
in face of supply -voltage fluctuations and the ageing 
of valves, and in addition a constant zero point, 
can be developed by the following combination :- 
transformation of the d.c. voltage under measure- 
ment, as it enters the amplifier, into an alternating 
voltage : amplification of this, followed by rectifica- 

tion by a phase -sensitive rectifier : compensation 
of the input voltage by opposed coupling of the 
output voltage [theoretical scheme Fig. 1]. By 
special design of the opposed -coupling channel 
[insertion of a suitable RC element], the effect of 
an ' elastic lead -back ' can be obtained which will 
reduce the response time of the indicating or con- 
trolling instrument connected to the output ter- 
minals. The employment of non-linear elements 
in the opposed -coupling channel gives the amplifier 
a definite non-linear relation between input and 
output values, so that the characteristic of a non- 
linear pick-up device or receiver can be compen- 
sated. . . The elimination of a sensitive con- 
trol -galvanometer renders the apparatus insensitive 
to vibrations (in railway trains, etc.) and the circuit 
enables it to stand practically any overload. 

3589. REGULATING METHODS IN CONTROLLABLE 
ELECTRICAL SYSTEMS AND THE CRITERIA 
FOR THEIR STABILITY.-ArtUS. (See 3256.) 

3590. GAS -FILLED TRIODES AND THEIR PRACTICAL 
USE [in Laboratory & in Industry].-Win- 
dred. (See 3359.) 

3591. MAGNETIC METHODS USED FOR TESTING 
INDUSTRIAL GOODS [Survey]. - Grigorov. 
(Journ. of Tech. Phys. [in Russian], No. 6, 
Vol. IO, 1940, PP. 441-458.) 

3592. ULTRASONICS [with Particular Attention to 
Metallurgical Applicationsl. - (See 3079 of 
November.) 

3593. DETECTION AND EXAMINATION OF THE PRO- 
TECTING PASSIVE OXIDE LAYERS FORMED ON 
IRON, WITH THE HELP OF THE ELECTRON 
SCANNER [which brings out the Varying 
Secondary Emission].-Knoll. (Physik. 
Zeitschr., 15th June 1941, Vol. 42, No. 7/8, 
pp. 120-122 and Plate.) See 4111 of 1939. 

3594. SURFACE STUDIES WITH THE ELECTRON 
MICROSCOPE [of Standard " Transmission " 
Type, by preparing Suitable Replicas : 

Special Techniques].-Zworykin & Ram- 
berg. (Journ. Applied Phys., Sept. 1941, 
Vol. 12, No. 9, pp. 692-695.) Pending, 
perhaps, the full development of the electron - 
probe scanning method. 

3595. ELECTRON -MICROSCOPY OF LIVING SUB- 
STANCES, and THE GERMINATION OF SPORES 
OF Bacillus Vulgatus AFTER PREVIOUS 
OBSERVATION IN THE 200 kV UNIVERSAL 
ELECTRON-MICROSCOPE.-von Ardenne : von 
Ardenne & Friedrich-Freksa. (Naturwiss., 
29th Aug. 1941, Vol. 29, No. 35, pp. 521- 
523 : PP. 523-528.) 

The conclusions reached in the writer's paper 
(4108 of 1939) on the possibility of such a technique 
have been applied to the design of the special 
Universal electron - microscope with " object - 
shadowing " device (3490, above). It was then 
found that the advantages of the recommended 
increase in accelerating potential had been under- 
estimated, since it not only decreased the number 
of electrons necessary for blackening the photo- 
graphic plate but also diminished the sensitivity 
of the living material to damage by the electrons ; 

it is estimated that the " loading conditions " of 
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the living substance improve with the 2.5th power 
of the accelerating potential, so that the change 
from the usual 6o kv to 20o kv improved these 
conditions in the proportion of about 1:20. 
Further, the increased potential rendered the 
object -carrier (Hass & Kehler's aluminium -oxide 
foil -3596, below) completely transparent, so that 
the safety factor of Io allowing for the attenuation 
due to the carrier could be omitted, thus improving 
the ratio to about I : 200 compared with the original 
estimate. These facts, combined with the " object - 
shadowing device, have enabled the new instru- 
ment to take the first electron -microscope records 
of living processes, examples of which are repro- 
duced in the second of these two papers : loadings 
around Io ' coulomb/cm2 are estimated. The 
first paper quotes (from the complete account of 
the apparatus, loc. cit.) a general expression for the 
highest resolving power possible for the photo- 
graphic recording of the images of living substances, 
and applies this to the present conditions and future 
possibilities ; it then concentrates on the design 
and use of the " object -shadowing " device (with 
the refinements necessary for its successful adjust- 
ment) by which the object is protected against the 
electrons except during the critical moment of 
exposure. 

3596. A TEMPERATURE -RESISTANT AND DURABLE 
CARRIER -FILM FOR ELECTRON - INTERFER- 
ENCE RECORDING AND ELECTRON -MICRO- 
SCOPIC INVESTIGATIONS [Aluminium -Oxide 
Film].-Hass & Kehler. (Kolloid-Zeitschr., 
No. I, Vol. 95, 1941, p. 26 onwards.) Quoted 
in 3595, above. 

3597. THE GENERATION OF HIGH POWERS ON 
SHORT WAVES WITH QUENCHED SPARK 
GAPS.-Schönfeld. (See 3289.) 

3598. LOW -FREQUENCY [" Shock "] THERAPY : A 
NEW TECHNIQUE IN THE TREATMENT OF 
MENTAL DISEASES, and DESIGN FOR 3 - 
METRE RADIO - THERAPY APPARATUS. - 
Edison -Swan : Clark. (E. & Television & 
S-W.W., Feb. 1941, Vol. 14, No. 156, pp. 
75 and 95 : April, No. 158, pp. 155-157.) 

3599. THE DEPENDENCE OF THE SECONDARY 
ELECTRON EMISSION PRODUCED BY GAMMA 
RADIATION UPON THE DIRECTION OF THE 
RADIATION [in Radiation Therapy].-Wilson. 
(Proc. Phys. Soc., 1st Sept. 194i, Vol. 53, 
Part 5, No. 299, pp. 613-623.) 

3600. PRODUCTION AND USE OF NEUTRONS.- 
Heyn. (E. & Television & S-W.W., April 
1941, Vol. 14, No. 158, pp. 171-173 and 186, 
187.) From the Philips laboratories. 

360I. JUNIOR ELECTROENCEPHALOGRAPH [Rugged 
& Simple : Instantaneous Dry -Tape Re- 
cording : Sensitivity } mm/µV].-Electro- 
Medical Laboratory. (Review Scient. Instr., 
Aug. 1941, Vol. 12, No. 8, p. 414.) 

3602. ELECTRETS MADE FROM DRY -MIXED COM- 
PONENTS, and EFFECT OF PRESSURE ON THE 
SURFACE CHARGE OF AN ELECTRET.-Dodds, 
Stranathan, Sheppard. (See 3251.) 
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3603. CONTACT ELECTRIFICATION OF SOLID PAR- 
TICLES [and Fleming's Results].-Schnur- 
mann. (Proc. Phys. Soc., Ist Sept. 1941, 
Vol. 53, Part 5, No. 299, pp. 547-553.) 
Cf. Tool of March. 

3604. A NOTE ON THE DEMONSTRATION OF THE 
PHOTOEFFECT WITH A GLOW -DISCHARGE 
LAMP [and the Possibility of using a Modern 
IIo V Lamp (with Barium -treated Elec- 
trodes) to replace a Photocell in Various 
Applications, particularly for Demonstra- 
tions].-Metzger. (Physik. Zeitschr., 15th 
Nov. 194o, Vol. 41, No. 21/22, pp. 508-510.) 

Although the decrease in ignition voltage occur- 
ring in a glow -discharge lamp on irradiation will 
increase the relaxation -oscillation frequency of a 
suitable circuit, such an arrangement cannot be 
used for photometric measurements because there 
is no simple relation between the voltage -reduction 
and the intensity of illumination. The writer, 
however, has found that the Osram " Beehive " 
glow -discharge bulbs for IIo volts (not those for 
22o volts), having barium -treated electrodes, 
display a photoeffect resulting not only in the 
decrease of ignition voltage but also in a photo - 
current capable of working a relay. The max. 
sensitivity is around 420-530 mµ, but there is a 
certain amount of response in the red region : 

the photocurrent for daylight is 3 or 4 times larger 
than for the light of an incandescent bulb. For 
voltages at least 3o% below the ignition voltage 
the photocurrent/illumination curve is linear. 
3605. A REVIEW OF THE DEVELOPMENT OF SENSI- 

TIVE PHOTOTUBES [with over 8o Literature 
References] .-Glover. (Proc. I.R.E., Aug. 
1941, Vol. 29, No. 8, pp. 413-423.) 

3606. THE TREND TOWARDS ELECTRONICS IN 
ENGINEERING [including Use of Photocells, 
etc., in Industry].-Langford Smith. (Journ. 
Inst. Eng. Australia, June 1941, Vol. 13, 
No. 6, p. 147: summary only.) 

3607. PHOTOCELL CONTROL OF WATER CHLORINA- 
TION [with Help of Ortho-Tolidine as Indi- 
cator].-Harrington. (E.T.Z., xoth July 
1941, Vol. 62, No. 28, p. 63o : summary of 
Canadian paper.) 

3608. ON THE PREPARATION OF A THERMAL LIGHT - 
SOURCE WHICH CAN BE MODULATED AT NOTE 
FREQUENCIES.-Lattmann. (Schweizer Arch. 
f. angew. Wiss. u. Tech., Aug. 194o, Vol. 6, 
No. 8, pp. 212-224.) 

Concluded from a previous issue. Conversion 
of elder pith into a carbon cellular structure, into 
a tungsten structure, and into a tantalum carbide 
structure : the construction of experimental tubes 
for heating these structures by electron bombard- 
ment, controlled by a grid : tests on modulation : 

etc. " Modulation factors at the higher note fre- 
quencies can be attained such as have never pre- 
viously been possible with thermal modulation. 
Since it is possible by this method easily to prepare 
luminous surfaces of high light density, it is quite 
particularly suitable for the construction of a 
radiator for optical telephony." The previous 
instalment deals with the theoretical treatment of 
the problem : its results are confirmed by these 
tests. 
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